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ZOOLOGICAL  REPORTS  OF  THE  VOYAGE  OF 
HJfS.  "CHALLSirCMR" 

fltparim     Seieni^  RttnUt  tfOt  Vtfa/(»  Pf  H.MS. 

**  Challenger'^  during  the  Yearn  1^73-7^,  unJcr  the 
Command  of  Capt.  George  S.  Naves  and  Capt.  F.  T. 
Thomson.  Prepared  under  the  Superintendence  of  the 
late  Sir  C.  Wyville  Thomson,  Director  of  the  Civilinn 
Scientific  Staff  on  board,  and  now  of  John  Murra)  ,  one 
of  the  Naturalists  of  the  Expedition.  Zoologj- — Vol.  V., 
1882:  Vol.  VI.,  1882  ;  Vol.  VII.,  1883.  (PabUahed  by 
Order  of  Her  Majesty's  Government) 

THE  eAtor  lias  made  mant  eaodlait  ptogicn  in  tlie 
work  of  publishing  the  Reports  of  the  scientific 
results  of  the  voyage  of  H.M.S.  Challenger  during  the 
past  year,  as  the  three  bulky  quarto  volnmes  now  before 
115  well  indicate.  Vol.  V.  contains  an  elaborate  Report  on 
the  Ophiuroidea  by  Theodore  Lyman,  who  has  made  this 
gnM9  so  long  his  special  study,  and  who  has  in  this 
monograph  given  us  a  most  elaborate  and  beautifully 
mutnted  contribution  to  science.  The  memoir  contains 
the  deseripdoa  of  some  twenty-one  genem  and  of  170 
species,  but  as  several  already  described  species  were  also 
collected,  Mr.  Lyman  has  judiciously  given  not  only  all 
these  but  also  the  names  of  all  others  previously  described, 
aixaofed  uoder  their  genera,  constituting  therefore  this 
Report  •  more  or  less  comi^ete  monograph  of  the  Ophiu- 
roidea. There  arc  very  cl.ibDr.itc  i.ibles  of  distribution, 
geographical,  bathymetrical,  and  thermal,  with  brief  re- 
marlcs  on  thdr  indications,  and  at  Ae  end  of  tliese  is  a 
note  on  the  fossil  form  s  and  their  relations  to  those  livinjj. 
In  the  descriptive  part  of  the  monograph  Mr.  Lyman  has 
teatared  to  nee  simple  words  as  often  as  possible,  so  as 
not  to  add  to  "the  jaigoii  in  vUch  to6logf  is  now 
smothering." 

Amid  Ae  three  hundred  pages  of  description  of  species 

there  is  of  necessity  little  that  will  bear  transcribing  in  a 
general  notice  of  this  important  work ;  and  still  among 
them  we  find  the  following,  which  in  the  writer's  mind 
awakened  similar  emotions  to  those  referred  to  by  Mr. 
Vol.  XXIX.— No.  731 


Lyman  : — "  In  my  noteboo'.c  of  1861  I  find,  '  Euiyale 
txiguum,  Lamk.,  original  of  Peron  and  Leseur,  1803, 
young.'  This  prosaic  line  is  poetical  to  mc.  It  take;  mc 
back  to  the  Jardindcs  Plantcs  as  it  was  twenty  years  ago, 
and  1  can  see  the  Laboratories  of  the  '  mollubques  et 
nophytes'  where  1  studied  under  the  kindly  direction  of 
old  Valenciennes.  He  has  gone,  and  so  has  his  successor 
Dcshayes,  and  their  place  is  now  worthily  held  by  Pcrrier, 
wlw  was  a  veiy  young  man  when  first  I  knew  him.  But 
stilt  ttat  poor  Kttle  brolcen  Astrophyton  exiguum  lies  on 
its  shelf,  the  survivor.  It  was  with  a  roal  emotion  that 
in  unpacking  the  ChalUnger  collection  I  drew  from  a 
large  jar  two  fine  specimens.  I  felt  like  a  scholar  who 
had  found  a  duplicate  of  the  Codex  argentcus.  .\ftcr 
more  than  two  generations  the  unique  treasure  of  the 
JanUn  dee  naotes  has  at  last  other  lepeewntatlves,  and 
to  celebrate  its  rediscovery  I  cotilddo  nO  lOBS  than  give  a 
figure  of  the  animal "  (Plate  47).  . 

So  fer  as  Ae  geograiAical  diatribution  of  Ae  group  is 
concerned,  it  would  appear  that  although  deep-sea  species 
arc  more  inclined  to  extensive  wanderings  than  those 
frequenting  sbaUows,  yet,  speaking  generally,  they  offer 
similar  differences.  Among  littoral  forms  there  are  those 
which  are  found  all  over  the  great  ocean  from  the  Sand- 
wich Islands  to  the  east  coast  of  Africa,  and  even  soutli 
to  the  Cape  of  Good  Hope.  One  species,  Amphinra 
squamata,  is  found  in  the  North  and  South  Atlantic,  at 
the  Cape  of  Good  Hope,  and  in  Australia.  Others,  again, 
ate  considerably  res^ictedj  for  e«mple^  tlie  abundant 
fluma  'of  the  ^rrihean  Sea,  which  reaches  onljr  Brasil 
on  the  south  and  the  Carolinas  cn  the  north.  Ophiacantha 
vivipara  and  Gorgonocephalus  pourtaleni  going  to  140 
and  600  fiithoma^  are  remarkable  fer  Aeir  extension  in 
longitude,  being  found  from  the  Kerguelen  Islands  on  the 
west  to  the  east  coast  of  South  America.  As  to  the  very 
deep  water  speeies,  Ophiomusium  lymemi  occurs  well  up 
in  the  North  Atlantic,  in  the  extreme  South  Atlantic,  near 
New  Zealand,  oiT  Japan,  and  off  the  south-west  coast  of 
South  America.  Ophieuantha  cosmiai  is  found  off  the 
Brazil  coast,  between  the  Cape  of  Good  Hope  and  the 
Kerguelen  Islands,  off  the  south-west  coast  of  South 
America^  and  at  intennedlaie  points.  Some  of  these 
deep^ea  Sf^eciei  an^  Iwwerert  quite  restricted  in  their 


Digiiizeu  by  Google 


NATURE 


\Nw,  1, 1885 


area,  such  as  Pcciinura  hcros,  Ophiomusium  x>aliJum, 
and  Asirouhema  armomm,  ffae  first  Ihrin;  near  the 
Cdebes,  the  last  two  in  the  C.irribean  Sea.  While 
^edes  differ  thus  much  ia  the  extent  of  their  migra- 
tioos,  there  are  certain  bottoms  wliere  thef  seem 
to  decline  to  live  at  all.  Thus  in  all  the  deep  water 
from  the  centre  of  the  North  Pacific  to  near  the  south- 
west coast  of  South  America,  there  was  not  a  single 
Opliiumn  found.  As  to  their  distribution  in  depth,  a 
^ery  large  proportion  live  extlusively  on  the  littoral  zone, 
and  therein  are  included  species  both  of  cold  and  of  hot 
water,  though  the  number  of  the  latter  is  much  thclarijcr. 
Some  fifty  species  live  exclusively  below  1000  fathoms, 
and  have  to  endure  a  degree  of  cold  near  to  Greeting:,  an 
onormou*  water  pressure  and  an  entire  absence  of  sun- 
light. 

The  forty-eight,  rather  crowded}  {dates  have  been  drawn 
with  skill  and  fidelity  by  Miss  K.  Pieraon  and  Mr.  L. 
Tkoovelot  wMi  the  exceiAion  of  Plate  48,  wldcfa  represents 

half  of  an  arm  uf  (j<v  i^^j/.';;.-.//V  I'lis  7'c-rn/tos//s,  carried  out 
to  its  extreme  twigi,  and  which  stands  as  quite  a  monu> 
ment  of  patience  on  the  part  of  Mr.  Lynan's  assistant, 
Miss  Clark. 

The  Second  Report  in  this  volume  is  by  Prof.  D.  J. 
Cunningham,  on  some  points  in  the  anatomy  of  Thykt- 

:iniis  cynoccphtilus,  Phahxngista  inM  til.it.i,  and  P/iascos^ak 
ia/uia,  with  an  account  of  the  comparative  anatomy  of 
the  intrinsic  musdes  and  the  nerves  of  the  mammalian 
peSi  This  Report  gives  details  of  the  anatomy  of  three 
little  known  mammals,  representing  types  which  differ 
widely  from  each  other  both  bi  physique  and  habits.  A 
special  interest  attaches  to  the  anatomy  of  the  Thylacinc, 
as  it  is  rapidly  becoming  extirpated.  In  e.\amining  the 
intrinsic  muscles  of  the  marsupial  manus  and  pes,  Prof. 
Cunningham  encountered  a  somewhat  pusxUng  multipli- 
cation of  the  elements.  To  clear  this  up  and  at  the  same 
time  to  connect  the  condition  with  that  found  in  other 
animals  he  was  induced  to  extend  his  inquiries  apoa  tiiis 
point  into  mammals  in  general,  and  we  are  therefore 
favoured  with  tlie  lesults  of  this  comparative  rcicarch  in 
a  very  elaborate  report  on  the  comparative  anatomy  of 
the  mammalian  foot. 

VoL  VI.  contains  also  two  memoirs :  the  fu  st  is  a  Report 
00  the  Actioiiria,  by  VroL  Richard  Uertwig.  As  a  con- 
siderable number  of  specimens  did  not  reach  KSnigsbcrg 
until  this  Report  was  finished,  we  are  promised  a  supple- 
mentary report  to  describe  these  additional  forms.  Four- 
teen plates  accompany  this  Report.  Beginnfagg  with  a 
detailed  description  of  a  typical  Actinian,  we  have  also 
a  coaiparative  survey  of  the  chief  characteristics  of  the 
several  divisions  and  genera.  Six  tribes  of  Actiniana 
are  distinguished:  I'l)  Hcxactini.r ;  (2)  Paractinia ;  (3) 
Monaulc.i:  ;  {\j  Kdwardsi^i;  ;  (5)  Zoanthea:;  (6)  Ceri- 
antbese.  Objecting  to  Vcrrill's  assertion  that  all  speci- 
mens of  .Aclini.c  which  arc  only  known  from  preserved 
specimens  should  be  thrown  away  as  of  no  scientific 
value.  Prof.  Ilertwig  has  bbooKd  manfully  over  the 
unfortunately  rather  badly  preserved  specimens  of  the 
C/inllengfr  voyage  ;  and  by  keeping  in  view  such  factors 
in  their  des  ription  as  the  structure  of  the  tentacles,  of 
the  septa,  of  the  oral  disl^  of  the  circular  muscle,  &c.|  be 
lue  piieseMed  a  molt  aibwte  «kl  daberale  deeoiptiofi 
mi  immense  vaiiety  of  new  fonni,  the  sclentifie  value  of 


which  will  go  without  dispute.  As  the  collections  of  the 
CkaUettger  were  for  the  moM  pert  made  in  tlie  open 
oceans,  the  littoral  7(ine,  which  would  have  furnished  flie 
larger  proportion  of  Actiniae  was  almost  entirely  n^lected, 
and  but  one  littoral  species  occurs  in  the  list  As  a  rale 
the  number  of  the  .Xctinix  decreases  as  the  depth  in- 
creases ;  they  have  not  been  observed  at  a  depth  of  over 
29oofiit]ioms,  but  the  greater  the  depth  the  more  the 

f.iuna  w.is  found  to  vary  from  that  of  the  coist.  Of  the 
twenty-one  farms  from  500  to  3000  fathoms  described,  no 
less  than  six  species  are  found  to  have  undergone  some 
extreme  modifications  of  their  tentacles,  whilst  a  like 
phenomenon  has  never  been  observed  in  a  single  one  of 
the  forms  of  the  coast  faun^i,  which  greatly  exceed  the 
deep-sea  fauna  in  number.  These  alteratioiu  lie  for  the 
most  part  in  the  dire::tion  of  transforming  the  tentacles 
into  tubes  and  openings,  and  Prof.  Uertwig  connects  thi-> 
with  the  nutriment  of  these  deep-sea  forms,  which  is  not 
of  a  nature  to  be  captured  by  tentacles. 

The  .Second  Report  is  on  the  i'unii  li  i,  by  I'n)f.  Herd- 
man,  it  is  Part  1.,  on  the  Simple  Forms.  The  collec- 
tion generally  was  fbund  to  be  in  a  state  of  excellent 
preservation,  .nnd  consisted  of  ci^Iity-two  species,  which 
are  referred  to  twenty  genera.  Of  these,  seventy-four  of 
the  species  and  nine  of  the  genera  are  new  to  sctenee^  bat 
it  has  not  been  found  necessary  to  form  any  new  families 
The  new  genera  are  mostly  instituted  for  very  deep-sea 
apedes.  In  several  faistaaces  the  new  genefi  Imve  been 
of  ffrcat  interest,  as  they  have  demonstrated  afRnities 
between  known  forms,  and  have  exhibited  combinations 
of  characters  which  in  some  instanees necessitated  a  revi- 
sion of  the  definitions  of  old  gencn,  and  even  .if  rtr  i 
one's  ideas  with  regard  to  the  chara  ters  of  the  iamuics. 
The  new  species  are  all  beautifully  illustrated  in  thirty- 
seven  plates.  The  memoir  has  prefixed  to  it  a  history 
and  bibliography  of  the  group  and  a  neat  and  well-written 
account  of  its  anatomy,  which  is  accompanied  by  an  ex* 
cellcnt  series  of  woodcuts.  So  little  is  known  as  to  the 
geographical  distribution  of  the  group  that  Prof.  Herd- 
man  thinks  any  generalisation  on  this  head  would  be  of 
little  value.  A  few  facts  of  interest  are,  however,  men- 
tioned :  thus  the  Tunicate  are  greatly  more  numerous  in 
the  southern  than  in  the  northern  hemisphere,  and  they 
reach  a  maximum  of  abundance  in  the  far  south.  As  to 
their  distribution  in  depth,  the  four  Ihmliies  are  Aond  to 
have  the  following  limits  :— 

The  Molgnlidie  raoge  from      dMwe  to  doo  fathoms. 

ThtAidililte        „        „  2600 
TbeClavdhddie  129  „ 

Seven  species  wen  fomid  at  dqMhs  of  from  aeoo  to 

3000  fathoms. 

Calcareous  spicules  are  noticed  as  present  in  the  tests 
of  several  qiedei  of  the  genera  Culeolus  and  C>nthia. 
They  .are  very  difTerent  in  the  two  ^.y-nc-n,  beinc;  irregu- 
larly branched  and  with  sm  jotli  buit.iccs  in  Culeolus, 
while  they  arc  rod-shaped  or  fusiform,  with  their  surfaces 
minutely  echinulated  in  Cynthia.  Neither  of  the  two 
previously  known  genera  in  which  the  test  is  remarkably 
modified— Rhodosoma  and  Chelyosoma — were  collected 
during  the  ChalUnger  Expedition,  but  two  of  the  new  forms 
•bow  notable  peculiarities  in  the  test,  Pachychlcena  having 
it  greatly  diickened  all  over,  vriiile  Hyptfytkbu  tafytMktt 
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Mbselef,  has  a  wmt  of  sjaiRietrieally  pitced  nodalar 

Cartila^inou;  thickmillgt  in  the  otlicrwlse  thin  ami  mein- 
teuuMUtest.  This  Rqiort  of  Prof.  Herdnum's  may  be 
Mgaided  a«  aloiost  a  mMograph  of  die  Tnoicatas,  and  is  a 
most  valuable  addition  to  our  knovkdge  of  tUs  little 
knova  group  of  forms. 

Volnme  VII.  contains  four  Reports.  The  firat  of  these 
is  by  Prof.  Morrison  Wat?on,  on  the  anatomy  of  the 
Spheniscidse  collected  during  the  voyage.  The  collec- 
tion contained  tbieo  or  four  adolt  speeimens  of  eadi  of 
the  species  obtained,  pveierfCd  for  the  most  part  in  brine, 
but  in  some  instances  in  spirit,  as  well  as  a  number' of 
inunatme  birds  talcen  from  the  nest^  together  with  eggs 

in  various  stajjes  of  hatching,  preserved  partly  in  spirits 
ani  (urtly  in  hi  hroinate  of  potash.  In  the  present 
Report  only  the  anatomy  of  tlw  adult  birds  is  tieated  of ; 
that  of  the  young  being  reserved  for  a  second  part. 
Selecting  Eudyptes  chrysoconu  from  Tristan  d'Acunhl  as 
a  stancbrd,  the  anatomy  of  the  other  seven  species  is 
compared  with  it ;  thus  in  every  sectioa  the  anatonay  of 
the  standard  species  is  given  in  detail,  and  then  the 
variations  met  with  in  each  of  the  others  is  appended. 
In  those  cases  in  which  no  variations  are  reported  the 
anatomy  of  the  forms  was  identical.    The  descriptive 

anatomy  of  the  \  ;>rir>u-;  systems  of  tissues  seems  tO  leave 
little  to  future  investijjators  to  record.  In  the  section 
devoted  to  osteologyt  while  treating  of  the  bones  of  the 

anterior  e\tiem;ty,  the  author  rrmark^  that  in  several 
particulars  the  penguin's  wing  differs  from  that  of  other 
birds— movements  of  pure  flexion  and  extension  in  the 
joints  beyond  the  shoulder  can  scarcely  be  said  to  be 
possible;  the  articulations,  however,  admit  of  a  very 
coasiderBble  amoont  of  rotation,  and  consequently,  in- 
stcid  of  the  limb  bcin?;  converted  into  an  absolutely  rigid  ' 
paddle  or  oar,  the  rotation  in  question  converts  the  wing 
into  a  screw-like  blade,  the  curvatures  of  which  are  con- 
stantly \-arying  in  accordance  with  the  amoont  of  rotation 
which  the  forms  of  the  different  joints  permit.  Upon  care- 
fully watching  a  living  specimen  of  Aptenodytes  in  the 
Zoological  Society's  Gardens,  the  author  observed  that 
the  wing  of  the  penguin  is  never  used  in  the  manner  of  a 
rigid  oar,  which  would  imply  the  simultaneous  movement 
of  both  wings  in  the  same  direction  in  order  to  propel  the 
bird.  On  the  contrary,  the  wings  were  often  and  indeed 
usually  brought  into  use  alternately,  mncl>  in  the  same 
manner  as  the  pectoral  fins  of  a  fish,  and  in  every  move- 
ment of  the  wing  wiry,  serew>lilee  curvatures,  which  are  doe 
totiie  rotation  of  thcdifTercnt  se»menti  of  the  limbs  upon 
<ine  another,  are  strongly  developed.  In  fact,  a  constant 
•creving  and  UMcrewlng  of  the  separate  alar  segments 
upon  one  another  takes  [larc  simultaneously  with  the 
forward  and  backward  movement  of  the  organ  as  a 
whole. 

From  general  con5iLlcrations  of  the  anatomy  of  the  | 
penguin,  ProL  Watson  concludes  that  these  birds  together 
form  a  natnrnl  group,  every  member  of  which  is  possessed 

of  certain  anatomical  peculiarities  which  servo  at  once  to 
associate  it  with  its  fellows  and  to  separate  it  from  tlic 
snembers  of  other  groups  which  may  more  or  less  closely 
resemble  the  Spheniscid.v.  From  an  anatomical  point 
of  view  he  would  recognise  but  three  genera — Apleno- 
4ylai,  SphaniKOS,  and  Eoi^rplei.  The  remarks  on  the 
diaiacteiistici  of  theit  genen  and  the  limits  of  the 


species  contained  in  them  are  among  the  most  interesting 
in  this  Report. 

As  to  the  phytogeny  of  the  penguins  the  author  con- 
dudes  that  they  form  the  surviving  members  of  a  group 

which  had  early  i!i'.eri;ed  from  tlic  primitive  avian  stem, 
but  that  at  the  time  when  the  separation  took  place,  the 
members  of  that  stem  had  so  for  diverged  from  the  primi- 
live  ornithoscelidan  form  as  to  be  possessed  of  anterior 
extremities,  which,  instead  of  forming  organs  of  terrestrial, 
had  become  transformed  into  organs  adapted  to  atrial 
progression,  or  true  wings.  If  this  view  be  correct, 
palazontologtcal  research  may,  in  the  course  of  time,  dis- 
close the  existence  of  Sphenisddine  remains  whidi  may 
enable  us  to  trace  the  line  of  descent  nf  the  penguins  of 
the  pre-.cnt  day  from  the  original  avian  stem,  and  through 
it  the  relation 4iip  which  exists  between  the  modem 
Spheniscus  or  Eudyptes,  with  their  separate  metatarsal 
bones  and  aborted  wings  on  the  one  band,  and  the  major- 
ity of  modem  birds,  with  iIm  r  conjofaied  metatarsal 
bones  and  perfect  wings  on  the  other. 

The  geographical  distribution  of  these  birds  is  of  great 
interest.  They  are  entirdy  confined  to  the  southern 
hemisphere,  none  of  them  stmyiaf  ttorth  of  the  equator. 
Within  this  area  their  distribotion  is  very  extensive, 
reaching  from  the  Galapagos  Islands  on  the  equ.ator, 
southwards  to  the  Antarctic  Islands.  Prof.  Watson 
surmises  that  this  distribution  does  not  depend  on 
temperature,  hut  r-n  ly  depend  on  n  relative  abundance  of 
the  fool  supply  (Cephalopods  and  Crustacea)  found  in  the 
two  hemispheres  respecthrdy;  but  the  editor,  Mr.  J. 
Murray,  in  a  footnote,  says  .-"The  penguins  reach  the 
equator  only  on  the  coasts  of  Chili  and  Peru.  Now  the 
Peruvian  current  from  the  Antarctic  skirts  along  this 
'  coast,  and  takes  a  low  temperature  as  far  north  as  the 
Galapagos  Isles ;  the  temperature  of  the  sea  being 
there  (equator)  62°  to  66"  while  in  the  middle  of  the 
P>  itic  'equator)  the  surface  temperature  is  Si' to  S8\ 
TemiiLiature,  therefore,  most  probably  has  something  to 
do  with  the  limitation  of  the  geographical  distribotion  of 
the  Spheniscidaf." 

The  second  memoir  is  by  Dr.  F.  Buchanan  White,  on 
the  Pelagic  Hemiptera  collected  during  the  voyage. 
These,  the  <nily  truly  pelagic  insects,  bekmg  to  the  genera 
Halobates  and  Halobatodes.  The  first  of  these  was 
founded  sixty  years  ago  by  Eschscholtz  for  three  species 
taken  during  the  well-known  voyage  of  Kotzebue  roimd 
the  world.  But  few  species  are  known,  and  they  are 
very  rarely  to  be  found  in  collections,  though  they  seem 
to  be  abundantly  distributed  in  tropical  seas.  Their  stnie- 
ture  would  seem  to  indicate  that  they  are  archaic  forms 
of  great  antiquity,  and  as  doubtless  many  species  yet 
remain  to  be  discovered,  it  is  to  be  hoped  that  some  one 
with  the  will  and  the  opportunity  wUl  be  found  to  turn 
'  their  attention  to  the  group.  In  the  me.inwhilc  Dr. 
White  has  in  this  Report  given  a  detailed  account  uf  the 
literature  of  these  genera,  followed  by  an  account  of  the 
anatomy  and  description  of  the  genera  and  species. 
Of  the  genus  Halobates  he  describes  eleven  species,  of 
which  three  were  first  described  by  Eschscholtz,  one 
each  by  Templeton  and  Frauenfcld,  and  six  for  the  first 
time  in  this  memoir.  In  his  remarks  on  the  species 
we  notice  that,  after  a  very  bad  fashion  adopted  by  some 
entomologists,  theae  are  alhided  to  under  their  trivial 
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names  only,  thus :  "according  to  Fraucnfeld,  »«V««j  differs 
from  wulUrstorfii"  This  is  the  only  departure  from  the 
ordinarjr  ndes  of  iioaicncktim  dsat  tie  bsve  as  yet 
noticed  in  these  Reports,  and  we  call  attention  tO  itis  Ute 
earnest  hope  that  it  will  not  occur  again. 

Spedn  of  Halolntes  are  lecofded  in  Mr.  Murray's 
journal  as  found  twenty-one  times  in  the  Atlantic  between 
latitudes  35  N.  and  20'  S.,  and  thirty-ci^iht  times  in  the 
Pacific  between  latitudes  37°  N.  and  93* S.  The  majority 
of  the  specimens  taken  by  the  tow  net  were  dead  when 
bi  vHight  on  board,  but  some  were  taken  alive  and  were 
observed  skimmiof  ovcr  tbe  surfiiceof  tlie  vaMrin  the 
glass  globes.  On  one  occasion  a  apedes  was  seen  to 
dive.  Of  the  species  of  Halobates  now  known,  five  occur 
in  the  Atlantic,  but  one  only  is  restricted  to  that  ocean, 
though  the  headquarters  of  another  appear  to  be  there. 
Six  species,  of  which  two  are  peculiar,  occur  hi  the  Indian 
Ocean  west  of  long.  100°  E.,  while  to  the  east  of  this,  and 
chiefly  in  the  West  Pacific,  eight  species  occur,  of  which 
four  ai«  restricted  to  Aat  region.  But  taking  the 
West  Pacific  and  Indian  Ocean  to:;cthcr,  wc  find  that 
nine  out  of  the  eleven  known  species  occur  ther^ 
and  fire  nowhere  etsfti  Of  Halehatedaa  H.  Itnirmbis 
occurs  in  the  Chinese  Sea,  /f.  compar  is  from  India,  H. 
stali  from  Ceylon.  All  the  species  are  figured  on  three 

The  Third  Report  is  by  Prof.  Allman.on  the  Ilydrozoa, 
Part  I.  Flumularidx.  Of  the  Hydroids,  a  large  number 
of  exotic  species  have  been  recently  described,  notably 
the  collection:,  made  duriiif^  the  exploration  of  the  Gulf 
Stream,  and  during  ihc  cAi'cdition  of  H.M.S.  Porcupine^ 
by  Dr.  Allman  himself.  liiit  to  this  number  the  collec- 
tion brought  home  by  the  CkalUngtr  makes  a  large  and 
valuable  addition.  Of  this  collection  the  family  of 
the  PlumularidjE  forms  a  considerable  proportion.  Only 
one  form  can  be  identified  with  a  species  occurring  in  the 
Eunqiean  seas.  This  species,  OiShcarpus  formosus,  was 

dredged  liy  the  Pcrcupitu-  from  the  sc.is  lying  tu  the  north 
of  Scotland,  and  by  the  Chailtn^tr  from  the  seas  at 
Japan.  It  a  well-marked  specfes,  and  the  freat  dis- 
tance between  the  Atlantic  and  Pacific  stations,  without 
Uijr  intermediate  station  having  been  discovered,  is  a 
lemaifcabie  and  significant  ftct.  Bjr  fiv  the  laifer  nani> 
ber  of  the  forms  brought  home  by  the  Challenger  consist 
of  species  new  to  science,  while  among  these  a  consider- 
aUe  number  have  had  to  be  assigned  to  new  genera. 
Many  of  the  species  are  of  great  interest  from  the  light 
they  throw  on  the  external  morphology  of  the  group,  and 
irom  the  aid  which  they  afford  towards  a  philosophical  con- 
ception of  the  significance  of  parts  otherwise  enigmatical. 
The  Report  is  prefaced  by  some  introductory  remarks  on 
the  general  morphology  of  Ae  PlontilaHdK.  While  not 
yet  possessing  the  data  necessary  for  a  complete  exposi- 
tion of  the  geographical  distribution  of  this  group,  it  may 
be  generally  asserted  that  it  attains  its  greatest  develop- 
ment in  the  warmer  seas  of  both  bemispheres,  and  that 
in  tropical  and  sabtropical  regions  it  has  its  maidmum  in 
nwlti^lidty  of  form,  in  the  size  of  the  colonies  and  in  in- 
dividtta)  pcofitsicm.  The  dredgings  of  the  CtuUknger  and 
of  the  United  States  Exploration  of  the  Gttlf  Stream 
MTOuld farther  seem  to  point  to  two  centres  of  maximiun 
devdopm^t  within  the  area  thus  indicated—an  eastern 
centre,  wbidi  is  dtuatod  in  the  vaian  seas  aroond  the 


Philippines  and  other  islands  of  the  East  Indian  Archi- 
pelago, and  a  western  centre,  which  will  be  found  in  those 
whidi  Be  around  die  West  Indian  tsteadsaadlHthe  tiM» 
eastern  shores  of  Central  and  Equinoctial  America.  Ir» 
bathymetrical  distribution  the  Plumularido:  present  con- 
siderable variation.  Among  the  species  described  some 
are  <jiiitc  Httoral,  having  been  dredged  from  depths  r.-in^inij 
from  between  S  and  20  fathoms.  The  greater  number,  how- 
ever, have  been  obtained  from  depths  between  20  and  150 
fathoms,  while  three  species,  Aglaophenia  filicula^  A. 
acacia,  and  Polyplumaria  pumila^  are  from  a  depth  of  450 
fathoms.  The  striking  and  beautiful  genus  Cladocarpus 
consists  of  eminently  deep-water  forms,  and  of  the  two 
species  described,  one — C.  /ormosMS — ^was  otitained  in  the 
Japan  seas  from  a  depth  v.-irying  between  420  and  775 
fathoms;  the  same  ^ledes  from  tlie  north  of  Scotland 
was  firand  at  depths  of  from  167  to  633  fetlrams.  The 
second  species — C,  pectin: fftui  was  dredged  nft"  the 
Azores  from  900  fathoonst  being  the  greatest  depth  from 
which  any  Plamalatidan  is  known  to  have  been  obtained. 
This  Report  ii  iHustratec!  by  twenty  plates. 

The  last  Report  in  this  volume  is  on  the  genus  Orbito- 
lltes,  bjr  Dr.  W.  B.  Caipenter,  vidi  eiglto  beaotifbl  phues 
by  Mr.  George  West,  jun.  Some  thirty-six  years  ago  Dr. 
W.  B.  Carpenter  received  from  Pro£,  Edward  Foibes  some 
sawn  disooidal  bo^  «UA  had  been  dredged  betpecu 
1842  and  1846  by  Prof.  J .  Beete  Jukes  on  the  coast  of  Aus- 
tralia, with  the  bint  that  these  were  probably  the  Mai'gino- 
poiaof  QnoyandGeimard  Fkem  tiiis  thne  to  die  pre* 
sent  Dr.  Caqicntcr  has  made  ;>.  pretty  constant  study  of 
these  mlercsling  1-  oraminifcrs,  and  he  gives  us  a  highly 
instructive  account  of  the  views  held  from  1823  by  the 
various  authors  who  have  written  on  the  c^eniis,  from  the 
strange  misconceptions  of  Khrenbcrg  to  the  accurate  de- 
scriptions of  Prof.  Williamson,  who  first  clearly  deter- 
mined the  close  affinity  between  Orbitolites  and  Orbicu- 
lina,  thus  disposing  of  the  Bryocoic  doctrine  of  Ehrenberg, 
and  relegating  these  organisms  to  the  Foraminifera.  At 
the  final  result  of  Dr.  Carpenter's  laborious  researdies  on 
this  group,  he  oondodfls  that  wfiUe  die  ordinary  notions 
of  species  will  not  apply  to  it  any  more  than  it  will  to  any 
of  the  Foraminifera,  still  particular  types  of  fonn  are 
transmitted  with  nuulced  genetic  continuity,  and  lie  ^s> 
tinguishcs  four  very  well  marked  ty|)es  of  Orbitolites, 
around  which  the  entire  assemblage  of  specimens  cot> 
lected  over  a  very  «rfde  geographical  area,  and  Amn  a 
great  bathymetrical  range,  can  be  grouped  without  diffi. 
culty.  Treating  of  the  subject  of  descent,  the  author 
declares  that  **it  seens  to  him  that  tlie  evoihition  of  tUs 
type  from  the  simplest  monothalamous  Milioline  has 
taken  place  according  to  a  definite  plan,  of  which  we 
have  the  evidence  in  Ae  wonderful  uniformity  and  regn* 
larity  of  the  entire  sequence  of  developmental  changes, 
whilst  we  arc  entirely  unable  to  account  for  those  changes 
without  attributing  to  the  subjects  of  them  a  capdiility  of 
t)eing  affected  by  external  agencies  or  naodea  10  rti^T'wy 
as  to  indicate  a  previous  adaptation." 

From  an  editorial  note  prefixed  to  this  volume  we  learn 
that  the  various  laig:c  incidental  collections  of  terrestrial 
fbrni^  such  as  insects,  spiders,  reptiles,  &c.,  will  not  have 
.iny  detailed  reports  published  concerning  them,  but  that 
they  will  be  referred  to .  in  the  narrative  of  the  cruise^  tba 
first  Toltiine  of  which  is  aanmnced  for  1884. 
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OUR  BOOK  SHELF 

Ekmenti  di  Fisica.    Vol.  IV.,  EUttriciti  e  Magnetismo. 
By  Prof.  AntODio  Roitl.    (Florence,  1883.) 

Surely,  and  not  slowly,  the  views  of  Thomson,  Maxwell, 
and  the  modem  electricians  generally  arc  finding  accept- 
ance throughout  the  Continent.  The  absolutely  unani- 
mous acoepUnce  of  the  Brituh  Anodation's  system  of 
dedrieal  units  afaice  the  iodonenait  of  that  tjstem  by 
thePniiCongreMof  1S81  ha*  pcoved  the  imnwDse  gain 
to  the  electrical  wn4d  of  haiiag  a  uniform  means  of  ex- 
pressing electrical  quantities,  and  has  compelled  elec- 
tricians not  only  to  read  but  to  comprehend  the  writings 
of  the  pioneeri  of  this  most  ini]joriant  reform.  The  work 
now  before  us  for  revieu,  t!u)u;;li  professing  to  be  but  a 
text-book  for  use  in  the  lyceums  and  schools  of  Italy, 
gives  ample  evidence  that  its  author,  Prof  R6tti,  of  the 
Royal  Institute  of  Higher  Studies  in  Florence,  is  not 
only  abreast  of  all  the  latest  developments  of  electricity, 
but  that  he  has  mastered  the  theory  also.  Few  test-booas 
of  its  size  have  we  seen  that  will  compare  favourably  with 
Prof.  Roiti's  little  volume  of  356  duodecimo  pages.  The 
faults  which  have  been  hitherto  so  conspicuous  in  most 
of  the  Continental  text  books  on  electricity  are  in  this 
work  conspicuously  absent.  As  an  example  we  may 
refer  to  the  author's  treatment  of  the  relation  between  the 
capacities,  potentials,  and  charges  of  similar  conductors. 
The  elonentary  theory  of  the  magnetic  shell  and  that 
of  the  mutual  potential  of  two  magnetic  shells  are 
neatly  expounded  in  pages  131  to  133.  The  absolute 
electrometer  and  the  quadrant  electrometer  of  Sir  W. 
Thomson  are  both  described,  and  illustrative  figures 
given.  The  system  of  absolute  and  derived  (C.G.S.) 
units,  and  that  of  the  practical  units  of  electric  quantities 
based  upon  them,  are  explained  at  length  on  pages  204-5. 
There  is  a  short  chapter  on  the  electric  light,  and 
aaoAer  on  electric  motors,  in  which  the  antlh  dtttro- 
nuigmttifo  di  PadrnUi  is  desoibed,  the  author  vemark- 
iiur  urHh  emphasis  that  it  oootebwd  the  genu  of  afanost 
alTtlie  machines  by  whidi  the  marvellous  strides  recently 
madein  the  applications  of  electricity  have  been  achieved. 
The  experiments  of  Duprcz  at  Paris  on  the  electric 
transmission  of  power,  and  the  economic  questions 
invohed  are  also  touched  upon.  Crookcs's  researches 
on  "radiant  matter"  are  mentioned  and  illustrated. 
Amongst  points  of  novelty  may  be  mentioned  Pellat's 
method  of  measuring  the  electromotive  force  due  to 
poibtdsation,  which  has  not  yet,  we  believe,  found  its  way 
tm^  oqr  £i^^ish  test-book.  Two  points  of  criticism  we 
hawe  to  ofliar  In  condusion.  The  nrst  is  0iat  the  author 
defines  electric  tetision  as  identical  with  the  electric  force, 
equal  to  4  jr  times  the  surface  density  of  the  charge,  in- 
stead  of  defining  it,  in  the  sense  of  Faraday  and  Maxwell, 
as  the  stress  on  the  dielectric,  which  is  proportional  to 
the  square  of  the  surface  density,  and  therefore  propor- 
tional also  to  the  square  of  the  electric  force  or  clcctro- 
snothre  intensity  at  the  point  of  the  surface  considered. 
The  only  other  complaint  we  have  to  make  of  the  work— 
and  this  does  not  wtract  greatly  from  its  valne — is  that 
the  author  does  not  acknowledge  the  sources  from  which 
some  of  his  descriptions  and  cuts  are  taken.     S.  P.  T. 

H.  G.  Bronn's  K/iisi,  i!  uud  Ordnuiii^cit  ifes  Thier- 
Reichs,  wisscitsc/iii/liiih  cUtri^t-<it<Iit  in  li'int  umi  Bild. 
Erster  Uand,  Protozoa.  >ieu  bearbeitet  von  Dr.  O. 
Butschli.  (Uipiig  and  Heiddbetg:  C.  F.  Winter, 
1880-83.) 

THK  first  nineteen  parts  of  this  new  edition  of  vol  i.  of 
J  ?r.  Bronn's  well  kn  nvn  and  important  work  on  the  classes 
si.nd  orders  of  animals,  nearly  completing  the  volume, 
j^rove  that  Prof,  iiiitschli  has  spared  no  pains  to  keep 
up  to  \\\v.  most  modern  investigations  of  the  Protozoa, 
(a  Boonc  diMiion  of  the  animal  ktngdom has  observation 
^rone  so  hand  in  hand  with  discovery  as  in  this^the  lowest 


of  her  classes.  Glandng  at  the  portion  trea^ef  the 

Gregarinida,  what  strides  have  been  made  in  our  know- 
ledge of  these  forms  within  the  last  ten  years.  Adopting 
Lcuckirt's  titles  for  the  class  of  Sporozoa,  under  which  are 
the  sub  classes  Gregarinida,  Coccidia,  Myxosporidia,  and 
S.ircDspondia,  we  find  137  pages  and  eight  plates 
crowded  with  figures  devoted  to  a  sketch  of  the  charac- 
teristics of  the  class  with  diag^ioses  of  the  genera  and  the 
number  of  species,  and  reGerences  to  the  ^oes  where 
fuller  details  of  these  btter  win  be  found.  The  ilhisin- 
ttons  are  clear  and  effective,  and  copied  from  every  avails 
able  source.  The  bibliography  appears  to  be  well  to  date, 
and  this  volume  when  complete  will  be  an  indispensable 
handbook  for  the  student  of  the  lower  forms  of  animal 
life. 


LETTERS  TO  THE  EDITOR 

[  n*  EdUtr  does  tut  Md  fumstlf  retf^ntihlt  for  oMmons  txfrtsad 
by  kis  torresfvndentt.  Nathtr  (mm  At  undtrtait  $t  nhmit 
or  to  <orrapond  with  tkt  wfikn  tf,  tytetid  wummmr^t. 
No  motia  u  taken  pf  anonymous  (ontmunkaSions. 

{Tkt  SdUor  mr gently  rtqttttts  torie^fumdents  to  kttp  their  Ut'tn 
at  short  as  possHU.  The  pressure  on  kit  spate  it  to  gnat 
that  it  is  impoitiUt  othermte  to  inmr*  tkt  apptaranu  mtm 
of  tnUHunieations  eontaining  interating  and  noi)d/ltUtt,\ 

"  Elevation  and  Subsidence  " 

The  view  that  the  ghdal  laliskknce  was  due  to  the  prestnre 
of  the  aocuoniktiag  mud  km,  has  been  aeoampwiied  with  tba 
oorolLuy  that  sabaoqneat  elevation  *m  due  to  the  removal  of 
this  nreuve  by  tbsBslHiigof  the  ice;  bet  thoujh  I  tUak  ite 
firrtbtreMheoocQOaiybaatsebiaBagbalallieit  • 

la  ay  nMaoir  "Oa  the  Newer  Plioeene  Period  in  England  " 
(Qmmtr.  yomm,  Oml.  SK.fat  tMo,  p.  457.  *aA  1882,  p.  667),  1 
have  enoeavoured  to  show  how  Am  inclination  of  this  ooutty 
changed  daring  the  progteM  of  Ae  major  glaciation,  aad  At 
flow  of  the  land  iee  inm  the  mwmhiiB  districts  to  the  sea 
alicrsliaoooofdsaeetberewift,  as  well  ai  pointed  oat  (p.  709) 
the  foeiftiiMi  of  this  change  of  inclination  with  the  acBMwJai' 
tion  of  fhekad  ice  on  the  mountain  diatricis ;  bnt  I  have  alfO 
traced  in  detail  in  it  how  the  east  aide  of  England  roee  to  an 
extent  that  brottght  Norfolk  and  Snliblk  from  a  Mibmergence  of 
more  than  300  feet  to  their  present  level  at  least,  bm  Essex 
pro|iortionately  so,  while  the  land  ice  continued  ;to  push  over 
the  tea-bed  of  tand  and  gravel,  as  this  rose  into  land,  covering 
it  with  its  moraine,  until  by  this  rise  the  easterly  movement  of 
the  ice  was  arretted,  while  the  west  and  south  of  England  still 
remained  to  a  great  extent  submerged.  Since  that  memoir  wa« 
published,  Mr.  Das  iil  Las  in  t:ie  same  jnunial  desv  ii'.ieii  tlu- 
glacLll  clay  which  re'Te5t.-iit-i  the  uiurainc  of  tl:c  \Vl1-1i  land  ice 
in  Er.st  ( jlaii.or^.iushirf ,  it  rlt  iiticuwcTcd  by  any  marine  deposit, 
as  covering  l)cu>  <  t  -traulied  .saiid  and  j^ravei,  which,  from  their 
containing;  m.iviy  clirsik  Hints,  can  be  only  the  bottom  i>f  the 
antecedent  sea,  as  luw  down  as  So  feet  above  Ordnance  datum. 
When  this  i>  coi:iparc<l  with  the  evidence  of  more  than  1300 
feet  of  submergence  aif  irdcd  by  the  shell  hearing  gravels  of 
Ntirih  Wales;  of  700  (eel  alTjnied  I'V  !!ie  1  .loucesiorbhire 
gravels  to  the  cast  ;  and  uf  Ijctween  500  un  l  6o3  feet  alfurdcd 
by  the  gravels  of  Devon  to  the  siuth  of  (;hnl^^^;nn^hire,  if  l)e- 
cjmes  ev'dent  that  the  amount  of  rise  whicli  to  jIc  I'lace  in  the 
west  of  England  before  the  land  ice  began  to  retreat  "as  even 
greater  than  in  Ma.st  Angli.i.  1 1  is  to  subterranean  mDvcments 
engendered  l,y  this  pressure,  and  not  to  its  removal,  that  the  rise 
in  Eiv^laiid  seems  v>  mc  to  have  been  due ;  and  1  have  given 
several  sc-Lti>;.iis  1:1  this  memoir  in  illustration  of  theabrupt  Slid 
violent  cliaractcr  at  ilif  ujithrows  connected  with  it. 

Although  in  tins  nKinoir  I  remarked  upon  the  coincidence  of 
the  westerly  increment  in  the  great  submeryjence  with  the  aug- 
menting tjuantity  of  the  land  ice  on  CumberlamI,  Westmoreland, 
and  Wales,  as  the  major  glacialion  went  on,  yet  this  coincidence 
between  augmenting  land  ice  and  submer^nce  is,  I  now  see, 
more  compkte  than  had  then  occurred  to  me ;  for  though  I 
described  the  evidences  that  show  the  passage  from  the  Crag 
to  the  glacial  marine  bed*  of  Noriislk  and  Suffolk  to  have  been 
accompanied  by  a  aai^eily  saWUenoe  which  submerged  the 
valley  of  the  Crag  river,  in  the  north  of  the  former  ciunty, 
while  the  other  extremitv  of  iu  estuary  (in  East  Suffolk)  w  as 
devBted*  so  that  islaadi  Mrewd  of  Ciag  beds  came  there  into 
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exitlenoe,  aroaiid  ad  up  to  which  the  earliest  glacial  marine 
aecnnilatiaiu  of  mad  Md  shiiKk  were  bedded,  and  whicli.  as 
Mbteqneat  tooUierlf  and  western  mbsideiuw  ingalphed  all  bat 
flw  huheit  downs  of  dM  eoudl  of  England,  eveotnally  spread 
ow  ttioe  UmuI^  yik  X  did  aoC  oponcct  this  first  movement 
with  Um  MMHirs  of  die  bad  lee.  I  Imv*  siaec^  however, 
perceived  thtt  Ob  eomMednd  «dilt|  for,  m  tho  Glwiial 
poiod  came  on,  the  predptetioe  mot  McennrHy,  en  eceonat 
of  latitude,  have  lekcn  men  entarively  the  fecm  of  snow 
ia!Scotiand  befoie  It  did  10  is  Cwaherhnd  tad  Weles; 
and,  bf  thus  neeomekthv  knd  iee  oirytr  In  Scotland,  cmted 
this  northerir  snMdenoe.  As  the  eoU  fawreased  the  pre- 
dpitation  In  the  Ibon  of  soow  leaehed  its  msswwwi  in 
Westmoreland  aad  Camberland,  and  |et  later  BOBiiwhrt  hi 
Wales ;  and  as  U  did  so,  the  prciMie  of  the  had  ioe  en- 
gendered by  it  toned  the  depnsiioA  increasingly  in  those 
directions  «>  that  evcitnslly  all  England,  gave  the  hit;lic>t 
downs,  and  even  the  lower  CDd>  of  the  river  ndleys  of  Maith- 
Western  France  heeane  nbmert;ea  proportionately  10  flidr 
contiguity  to  the  fbd  of  pressure.  These  iaaeiaeati  of  depMS* 
kion  I  have  in  this  memoir  traced  by  nunc  than  one  trtfn  of 
evidence,  .md  shown  how  this  change  of  inclination,  by  divert- 
ing the  (iircctioni  taken  by  the  land  ice  to  the  sea,  changed  al^o 
the  cliaractcr  of  the  materials  of  which  the  resuliii^  moniak 
clay  is  un<le  up,  and  so  gave  rise  to  those  Upper  and  Lower 
clays  (jt  the  major  glaciatiun  in  Yorkshire,  which  have  been 
seized  upon  ti>  i-upport  the  hy|x>theais  of  alternations  of  climate 
durinj^  that  gl.iciation. 

Th.  cuntiec'ioii  between  the  augmenting  weight  of  the  land 
icL  n:,  1  iil>,i  1' nee  seems  to  me  so  clear,  that  I  cannot  but  think 
that  American  ;;c<)l  'gists  have  fallen  into  an  error,  in  regarding  the 
Champhin  p-rio.l  .is  Ui-liinging  to  the  wane  of  the  great  glacia- 
lion,  instead  of  to  its  culmination.  It  !:cetns  to  me  that  although 
the  iiicrc.i>ing  volume  of  the  land  ice  in  tlie  Lake  (or  St.  Law- 
rente)  l.asin  caused  ihis  ice  at  iu  western  extremity,  where  the 
parim^  between  the  two  basins  is  very  low,  to  inv.ide  the  upper 
p.irt  of  the  great  Mississippi  basin,  yet  its  weight  where  thickest 
— that  is  to  say,  touard*  iis  eastern  extremity,  which  was  that  of 
great e  t  snow  precipitation — so  pressed  this  cxtrctnity  down  that 
thesea^  aril  tcni.iiKA'.iuii  of  this  ice  in  the  Gulf  nf  St.  Lawrence 
retreated  before  the  i^reater  depth  of  sea  there  which  thus  re- 
sulted, an  :  su  nlli  iucd  tbe  -e.»  tu  pcsietrate  to  Montreal  .and  Lake 
Chatriiibiin,  iie.ir  the  f  irmcr  of  which  place,  the  remains  of  its 
inhabit.iiits  li.Tve  liL-cn  left  at  an  elcvLitim     about  (00  feet. 

With  all  this,  however,  we  must  not  la;  led  into  regarding  all 
movements  of  sii'i  1  Iciicc  a-i  a  result  of  increasing  accumulation.^, 
whether  of  sediment  or  otherwise  ;  for  such  is  evidently  not  the 
ca'c,  thot^  (0  this  wmdd  lead  me  boyoi.d  the  object  of 

this  letter.  Seakles  V.  Wood 

Marttoaaat,  near  Woedhridge^  Octoher  11 


The  above  reui.-.rks  rr  |uirc  but  li  tle  cjuiaient,  .md  chielly 
tend  to  show  tliat  .^^r.  .S.  \'.  Wo  id  att.iches  increa'cJ  import- 
ance to  the  idea  that  weight  proi'.uces  .sub  iiiciu'e.  He  speaks 
of  elevation  Commencing  before  the  retreat  t  <  t!iL-  lacier.-,  but 
that  they  would  be  enormously  li;^li!enc<l  bcf.ire  retreating  is  a 
fact  that  I  can  hardly  supi>ose  he  iix  nerl  >oked.  In  a.scending 
the  Junjfrau  many  years  aj^o,  ulien  the  Swi-s  glaciers  were 
diniinishmg,  I  crossed  from  the  Grindelwald  on  to  the  Aletscli, 
and  had  to  dc-cctid  a  clilTof  neatly  \eitical  ice,  which  niy  reci4- 
lection  tells  me  was  some  sinty  feet  high,  in  order  to  ]>i5s  fronj 
one  to  the  other.  The  diflTcrcnce  in  level  «  as  caused  by  the  extra 
tapjd  melting  of  the  Aletscb,  owing  to  its  more  southern  asjvcct 
and  exiKisurc  to  the  Fohn  wind.  This  was  at  the  head  of  the 
glacier,  and  the  melting  was  much  more  rapid  lower  down, 
thotigh  the  superficial  area  had  not  contracted  to  any  apjireciablc 
extent.  Thu  loss  of  weight  wottld  lead  to  elevati  on  long  l>cforc 
the  disappeantoce  of  the  ice.  J.  Stakkie  Gard.nlr 


8aahe  Bite 

I  WAS  an  eye-witness  to  the  fidfeaiagt— 'My  hrothcr  was 
walking  within  a  field  of  the  Land's  End  when  he  stooped  to 

Eick  up  a  large  snake,  apparently  nearly  a  yard  long,  which  bit 
im  on  the  thumb.  The  bite  became  very  painful  in  a  few 
momenL<,  and  we  realised  for  the  lir>>t  lime  that  it  was  poisoned. 
In  less  than  five  minutes  he  was  in  the  hotel  and  swallowed  half 
a  pintof  rcat  brandy,  and  soon  after  some  ammonia  and  water, 
without  any  effect,    i  hc  wound  had  been  well  xucked  and  na^ 


steeped  in  ammoi^  hat  the  am  smu  sweNcd  to  the  rise  of  die 
l>ody,  aad  the  stMUiaK  bcfan  to  extend  down  the  ribs.  The 
thamh  was  ilaetd  whUe  ieuaersed  ia  hot  walcr,  and  the  icaalt 
was  aimnar  to  dm  lint  gashes  ia  a  ritoaider  ef  mntloa,  the  ex- 
posed  Ackh  bdngdark  nmlbcny  colour,  and  not  a  drop  of  blood, 
flowing.  He  reeovered  in  seven  or  eight  dm%  bet  waa  weak 
lor  some  tIsM.  J.  8.  GAftOMBa 

Feifc  Hoaar,  St  John's  Wood  Park,  N.W. 


The  Ohaenratlon  of  Meteora 

AtXOttN  I  S  of  lir;..;e  uitteors  form  a  fre»]ucnt  subject  of  corre- 
spondence in  the  c  'lunins  of  scientific  journal-,  btit  it  is  not 
often  the  ca?.e  that  the  (l.  sci  iptiojis  .  f  ihc-c  plu  ii  inena  are  suf- 
ficiently exact  to  be  valuable  for  purpo'cs  of  c.iLul.ni  >n.  Rough 
estimates  of  the  direction  and  position  of  lliglit  ;i:c  of  little 
iiiilily,  and  the  v.ntiiie  statements  often  undo  occasii-ji  an  entilcss 
souilc  of  dilticuliy  in  the  satisfacfory  reouclioii  of  result-,.  It  is 
true  that  ob-eiver^  of  fircb.-ills  are  (;cncr.illy  taken  ni.awares  by 
the  su<ldeutieb>  the  apparitions,  .mil  th.it  tb.c  visible  )>aths  arc 
scldon>  ti>  be  noted  actur.itely.  lltlorc  the  observer  collects 
hiii.>.clf  to  lecoul  the  facts  of  the  display  it  has  lii-appcared, 
and  he  has  tt)  rely  soli  ly  ui  'n  the  impressions  ictained  in  his 
memory. 

liut,  notwithst.Tiidini;  this  dr.\«l  ;\ck,  the  obsr rv.itions  of  large 
meteors  as  pul>li>LL  I  (o  in  Uwt  1  •  linie  w.  ii!d  JK.^se  -  tar  greater 
scientific  value  if  oli  ervers  would  attend  tn  irc  se:i!pulou.sly  to 
that  most  essential  detail,  the  dir.ition  i'j  lUJti,  and  express 
it  by  some  method  of  uniformity.  Sometmies  wc  find  the  path 
vaguely  stated  as  bcin;;  from  "tast  to  south,"  without  any 
attempt  to  estimate  the  altitude  of  the  beginning  aiKi  end  points 
of  the  course.  On  other  occasion'*  a  meteor  is  described  as  pa^s• 
ing  above  or  below  certain  stars  or  pi  met  -.  The  latter  method, 
though  an  improvement  upon  the  former,  is  to  some  eiteat 
i-idchnite,  and  therefore  unsatisfactory,  as  giving  unnecessary 
trouble  to  those  who  nndetlake  the  retluction  of  .'ucb  materials. 
For  instance,  a  meteor  is  observed  early  in  Auga.st,  1S81,  shoot- 
ing from  "same  distance  below  S.aturn  towards  Comet  M." 
Now  in  reducing  this  account  troublesome  references  have  to 
be  made  to  find  the  places  of  the  two  objects  on  the  dates  men- 
tioned, and  then  we  are  left  to  gue  s  at  the  "distance  below 
Saturn  "  implied  iBlhedcseriptiun.  '1  hese  objections  would  dis- 
appear, and  the  comparison  of  ob  ci vations  be  grcaily  facilitated, 
could  observer!,  be  induced  to  ^ivL  the  li^bt  a^ccn-ioa  and  de« 
clination  of  the  beginnipg  and  cud  |».i:it>  of  the  vi  iblc  {uths. 
These  elements  admit  of  ready  dett  r'ninaii  m  by  jirojecling  the 
oliicrved  flights  upon  a  star  chart  or  cele  tl'.l  i;!  be  and  readiikg 
them  off.  Even  in  CI ses  u bete  the  rjli»c> .  l;!  .  are  uncertain, 
tbeolKcrver  i^houkl  lix  the  |a-h  nccordiuj;  to  this  method  a* 
nearly  as  possible,  for  it  is  matdfcst  that  it  is  infinitely  pee* 
fer.able  to  the  vague  »nd  often  wrtttbless  attempts  to  guess 
altitudes,  com{>a»s  Le.-irings,  &c  ,  und,  moreover,  it  lenders  the 
after  comparison  of  observations  a  work  of  greater  facility  aad 
precision. 

Though  tlie  direction  of  flight  is  the  all-important  clement  to 
be  determined  by  meteor  ohservcn,  there  are  some  minor  poiBts 
\\hich  should  aho  be  carefully  recorded.  Tlie  time  of  appear* 
nnce,  brigbtne.ss,  approximate  duration,  and  whether  aceoaa> 
paaied  by  phosphoric  streaks  or  spark  tr«iM»  are  e»dt  important 
in  their  way,  and  must  be  staled  «bencvtr  fea»ible.  if  this 
were  done  more  systematically,  the  obscrv.^ii  n  •  f  firebalh 
would  acquire  addiUoBSl  value,  and  may  quite  p  ly  develop 
some  new  facts  either  as  to  their  appeaiance  or  origin. 

JJristol,  October  aa  W.  P.  DXMKtlcc 


"Partiala" 

It  is  a  well  known  fact  that  no  mu>ieal  sound  b  prodaecd 
alone,  but  the  instant  it  is  sounded  a  series  ef  other  sotmds 
springs  from  it,  and  aUays  m  a  certain  order  and  ratl^  Neat 
to  the  piimary  tone,  liic  octave  is  heard,  then  the  octave  fifth, 
the  double  octave,  the  double  octave  third,  the  double  octave 
fifth,  the  extra  llat  double  octave  seventh,  the  treble  octav&  sad 
so  on.  The  origin  of  these  "  |  .utials  "  has  long  been  an  inter* 
csting  study,  and  a  solatioo  has  occuncd  to  me  whidi  I  thfadc  ia 
the  true  one. 

We  have  the  fact  that  an  object  seen  by  the  eye  for  ever  so 
».harl  a  time  leaves  iti  improsion  oti  the  optic  nerves  about  the 
eighth  of  a  second  tifttr  it  kat  fatud  ii-.v<iy.  ISy  analog:)  it 
seems  highly  iiroljable  that  ail  our  nerves,  including  tha«e  of  the 
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«ar,  retain  impressions  made  upon  tbem  for  a  monentary  period 
after  the  cause  h.is  cea'^  to  act.  If  this  surmise  if  correct,  then 
the  following  would  ensue.  All  musical  toiie^  bein;  produced 
by  vibrations  striking  Ujvon  the  car  in  rapid  succe^iijn,  the  first 
vibration  would  c>>ntinue  (o  be  felt  during  the  strokes  of  a 
namber  of  succeeding  vibrations. 

The  second  vibraU')n  c  >ming  upon  the  eir  before  the  first 
ceased  to  be  fell  would  produce  the  cIT^'Ct  of  two  in  the  lime  of 
one,  nuking  the  oct.ive  '•ound. 

The  third  would  produce  the  effect  of  three  in  the  time  of 
one,  making  the  octave  fifth  ;  the  fourth,  fjur  in  one,  the  double 
octave;  the  fifth,  five  in  one,  the  double  octave  third,  and  so  on, 


I  he  order  txactly  (orres/i  tuNnff  rc/lA  that  in  which  the  partiah 
are  htard. 

Of  course  while  the  successive  strokes  occur  the  first  x*  be- 
coming fainter  in  effect,  and  thus  each  parlial  in  the  above  order 
is  henrd  ■wiih  fainter  intcniiity. 

What  the  fir'.t  vibration  ia  to  the  tecojid  and  its  fucce&sovs 
the  second  vibration  is  to  the  third  and  its  successors,  and  thus 
the  series  of  partials  is  kept  upas  long  as  the  primary  tone  cxi'^ts. 
This  also  accounts  for  the  strong  |>artials  heaid  in  the  rough 
vibrations  of  the  harmonium  and  the  few  parliaU  heard  from 
Ibe  smooth  tones  of  the  flute.  W.  C.  Jones 

CJhcstcr,  October  18 

The  Green  Sun 

Oi*  Sunday,  .September  9,  the  residents  in  Colombo,  while 
♦njoying  their  evening  stroll  on  Galle  Face,  were  astonished  by 
a  &tra.iigc  appearance  111  the  heavens.  The  sky  was  cloudy,  and 
(rerj^ueat  cquiUs  were  jm^ing  over  the  sea,  one  of  which  ju>t 


touched  Colomba  As  soon  as  it  was  past,  the  sun  emerged 
from  behind  a  cloud,  of  a  bright  green  colour.  It  was  then 
altout  10*  above  the  visible  horizon.  The  whole  dislc  was  dis- 
tinctly seen,  and  the  light  was  so  subdued  that  one  could  lo3k 
steadily  at  it  ;  indeed  I  shouM  say  its  intensity  was  scarcely  half 
that  of  the  full  mion.  The  same  phenomenon  was  also  observed 
on  Monday  and  Tuesday.  Wednesday  was  overcast,  and  I  have 
nit  heard  of  any  obier\'ations  being  made ;  and  on  Thursday 
the  sun  had  resumed  its  normal  appearance.  I  was  not  in  a 
position  to  obscrx-e  it  in  the  morning ;  but  from  reports  from 
other  parts  of  the  island  I  learn  that  the  sun  appeared  green  at 
its  rising,  and  afterwards  cbang<Kl  to  blue,  like  the  flame  oi 
sulphur,  giving  little  light  till  it  bad  attained  an  altitude  of  about 
20' ,  when  it  could  no  longer  be  watched  with  the  naked  eye. 
Paring  the  day  the  light  had  a  bluish  tin^e  ;  and  in  the  evening 
the  same  phenomena  were  repeatetl  in  inverse  order.  The  moon 
alsu,  to  some  extent,  wa^  affected  in  the  same  way. 

Can  any  of  your  correspondents  give  an  explanation  of  this? 
It  has  been  jiujyjested  that  a  convulsion  in  the  sun  may  have 
given  prominence  to  v.ipours  emitting  a  green  light ;  but  to  me 
it  seems  more  pro)«vb!c  that  the  cause  is  to  be  sought  in  the  upper 
strat.t  of  the  earth's  atmosphere.  Can  it  have  any  connection 
with  the  recent  volcanic  eruption  in  the  Straits  of  Sunda? 

Colombo,  Septemlier  19  W. 


In  a  clear  sky,  as  the  disk  of  the  son  sinks  down  beneath  the 
horijont.il  line  of  the  ocean,  the  parting  r.ay  is  a  brilliant  emerald 
green.  I  have  occasionally,  but  not  often,  had  the  pleasure  of 
seeing  this  interesting  phenomenon,  as  the  clear  atmosphere  has 
to  lie  accompanied  with  a  cluadle<^s  regi  m  of  the  sky  where  the 
sun  is  jetting.  Tlie  same  effect  is  not  produced  by  Ae  sun  sel- 
tiog  behind  a  distant  bank  of  clouds.  Trobably  the  first  ray 
from  the  rising  sun  would  be  the  same  unexpected  colour. 

Week  St.  Mary  Kectory,  Cornwall  G.  II.  Hopkins 


Pods'  Comet 

This  comet  aTrcidy  ha.s  a  tail,  though  a  very  faint  one.  With 
a  4l'inch  refractor  I  tiaced  it  last  night  to  a  distance  of  20'  from 
(he  nuc!eu!^,  at  a  position  angle  of  about  75°. 

October  26  T.  W.  BACKHOUSE 


Earthquake 

Seeing  in  your  Ltst  issue  (vol.  xxviii.  p.  62 j)  that  Mr.  Cecil 
describes  two  distinct  tremors  of  earthquake  felt  here  by  him,  I 
I  write  to  say  that  the  same  ]>hcnomena  were  experienced  by 
•  myself.    I  was  disturbed  in  the  night  by  what  I  mistook  for  an 
I  alarum  going;  off,  but  found  that  it  was  a  glass  on  my  water- 
■  bottle  vibrating  violently.    After  a  short  pause  the  glass  again 
'  vibrated.    I  found  next  morning  that  I  could  exactly  reproance 
this  round  by  shaking  the  w.ishing-stand.    I  have  never  known 
the  washing  .stand  to  tremble  before,  even  in  a  gale, 
j  H.  Howard  Crawlby 

Pine  View,  Bournemouth,  October  29 


STUDIES  MADE  ON  THE  SUMMIT  OF  THE 
PIC  DU  MIDI  WITH  A  VIEW  TO  THE 
ESTABLISHMENT  OF  A  PERMANENT  AS- 
TRONOMICAL STA  TION^ 

THANKS  to  the  indefatigable  real  of  General  de 
Nansouty  and  the  engineer  Vaussenat,  a  meteoro- 
logical observatory  has  a!re.idy  been  erected  on  the  Pic 
du  Midi.  After  visiting  the  place  with  the  Director  of  the 
Higher  Instruction  on  the  occasion  when  this  obser^'atory 
was  handed  over  to  the  State,  Admiral  Mouchez  came  to 
the  conclusion  that  it  might  be  possible  to  establish  an  un- 
rivalled astronomical  station  on  the  summit,  which  is  now 
perfectly  habitable.  In  the  month  of  .August  last  he 
did  us  the  honour  of  requesting  us  to  study  on  the  spot 
the  advantages  and  possible  drawbacks  attending  an  in- 
stallation made  under  such  exceptional  conditions.  The 
details  of  our  obser\-ations  will  form  the  subject  of  a 
special  memoir  far  too  extended  for  insertion  in  the 
Lomptts  Rendus.    For  the  present  our  remarks  must 

«  Note  by  MM.  Thotlon  an-t  Trailed,  from  Ccmfitt  RfiJitt  of 
October  15, 
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b€  limited  to  a  simple  cnmnumication  of  the  more 
interesting  results  obtained  by  us  from  August  17  to 
September  2;. 

On  reaching  the  summit  of  the  Pic  du  Midi  (2877 
metres),  where  the  barometer  maintains  a  mean  height 
of  538  mm.,  everything  presents  itself  to  the  observer  as  if 
the  density  of  the  veil  formed  above  him  by  the  atmosphere 
veie  dininishcd  by  about  a  third.  The  abial  icfion  left 
bdilnd  hfan  bcinj^  unquestionably  the  moit  chaifed  irith 
mist,  dust,  and  aqueous  vapour,  he  may  expect  to  find  at 
once  more  light  and  less  diffusion.  Thus,  during  the 
mornings  of  September  19  and  20,  by  mabking  the  sun 
with  a  screen  held  at  some  distance,  and  exploring  the 
surrounding  space  with  a  small  spectroscope  with  an 
aperture  of  ooam.,  wc  were  al)!e  to  observe  the  planet 
VcDttS  ata  distance  of  2  from  the  sul.ir  disk.  Wc  could 
even  mbaaqueatly  distinguish  it  with  the  naked  eye.  Bat 
what  most  surprised  us  was  the  marrdloas  de6nitieo  at 
this  station.  The  limb  of  the  sun  projected  on  the  slit 
of  a  spectroscope  showed  a  spectrum  with  a  boundary  as 
sliarp  as  if  produced  by  a  punchinj;  machine.  We  can 
positively'  state  that  wc  never  chcwherc  saw  anything 
similar  either  at  Nice,  in  Italy,  Algeri  i,  even  L'pper 
^K>'Pt<  should  add  that  this  complete  absence  of 

undulation  was  noticed  only  in  the  morning.  After 
the  stofies  of  the  mountains  had  be«tt  exposed  for  several 
boon  to  the  heat  of  the  son,  the  undolations  were  produced 
as  thqr  arc  everywhere  eue^  and  even  beeanMaeaMive 
for  the  rest  of  the  day. 

DuriiiL^  clear  nights,  usin.j  a  telescope  with  an  aperture 
of  o'i6in.,  and  a  rcllector  by  Henry  of  o  20m.,  wc  found 
the  peil'cct  detiHition  oh>ervetl  ;ti  tl'.c  casi-  o:  i!ic  -m  in 
the  morning  reproduced  in  the  case  of  tlic  moon,  planets, 
and  stars.  U  nder  such  conditions  obsen-ations  of  r" — 


piedsion  could  certainly  have  been  obtained. 

For  the  study  of  solar  phy^s  we  had  set  up  the 
hoiizontal  telescope  and  the  laige  spectroecope  which  we 
usually  employ.    On  observinif  the  solar  spectrum  at 

a  favourable  moment,  it  seemed  streaked  in  its  entire 
length  with  a  considerable  number  of  fine  lines,  some 
bright,  others  dark,  at  a  mean  distance  of  3'  of  arc 
from  each  other.  They  certainly  belonged  to  the  solar 
image,  for  they  followed  all  its  displacements,  and  they 
could  have  arisen  from  the  granulations  of  the  photo- 
sphere alone.  Under  the  same  conditions,  that  is,  when 
the  images  were  peifectly  still,  the  hydrogen  bands  C  and 
F  had  no  any  sort  of  continuity,  but  seemed 

formed  of  distinct  bright  and  dark  fragments,  of  the 
same  magnitudes  as  the  intervals  between  the  Unes.'  This 
phenomenon  was  observed  not  merely  at  certain  times  and 
places,  but  constantly  over  the  whole  surface  of  the  disk. 
W'c  fuel  silislicd  that  the  chromosphere  presents  a 
system  of  granulations  analogous  to  that  of  the  photo- 
sphere. The  two  systems  thus  mirifnipoBtd  btOOme 
separated  in  the  spectroscope,  yieldioff,  one  a  oontiinMNiSi 
the  other  a  linear^  spectrum,  and  Uending  toeetlier  fai  the 
telescope  as  on  a  photographic  proo£  If  this  chromo- 
sphere, thus  rendered  visible  on  tne  full  disk,  happened 
to  be  traversed  by  a  protuberance,  tlie  band  C  increased 
in  luminosity  and  for  a  greater  length.  By  giving  suffi- 
cient breadth  to  the  aperture,  we  were  then  able  to  observe 
the  protuberance  itself,  as  when  on  the  edge,  although 
naturally  with  less  brilliance,  and  foreshortened.  Nor  is 
this  the  first  instance  of  protuberances  thus  observed  on 
the  full  disk.  On  this  subject  the  delicate  observations 
of  Young  and  Tacchini  are  w^  Jmofwn.  But  instead  of 
being  aeddentally  visible,  instead  of  being  produced  only 
under  special  circumstances,  as  for  instance  in  the  neigh- 
bourhood ot  a  spot  or  on  the  bridge  of  a  spot  in  process 
of  segmentation,  these  phenomena  were  constant  for  us 
with  varying  degrees  of  intensity,  and  under  the  sole  con- 
dition of  using  an  image  entirely  free  from  unduhitions. 

■  'V\Kvt  phcno.TiciM  refrtrcJ  to  ty  Mclin.  XhuUoiV  Mid  Tl 
b\>rvcd  .mil  rccurdtd  in  bngland  under  WM     '     —  - 
liuDi  during  the  U»K  suiu(ot  nuirimtim. 


The  observations  made  outside  the  edge  of  the  solar 
disk  were  no  less  pregnant  with  results.  We  know  that 
in  the  spectrum  of  the  chromosphere  there  arc  eight  lines 
always  visible  under  ordinary  conditions.  On  the  I'ic  du 
Midi,  during  the  five  days  when  we  were  able  to  ir.aki 
our  records  at  favourable  moments,  we  saw  the  number 
of  these  bright  lines  always  visiUe  increased  to  over 
thirty  in  the  portion  of  the  qiectium  which  is  oon^rised 
between  D  and  F.  Here  we  subjoin  a  table  of  the  wave* 
lengths  of  these  lines 


5533*6 
5SaS-8 

S4«9-9 
536I-S 

53>4'3 
53187 

51831 


5271a  5304*8  5123-6 

515819         5190*$  S>«4-4 

Sa$4-3  5ii»V  5i'2i 

5353^  StSj'o  5087-0 

5148*8  5172*0  5029-8 

Si6f-3  5017^9 

5aa5*6  5«»7  49«3*» 

5«>r4  $«47«  ^WJ*® 

5ao6«  sijo-* 

It  will  be  seen  that,  at  the  altitude  at  which  our  obser- 
vations were  made,  an  approach  was  made  to  the  condi- 
tions prevailing  during  a  total  eclipse. 

To  resume.  The  observations  we  were  able  to  make 
on  the  Pic  du  Midi  during  the  five  weeks  of  our  sojoazn 
on  its  summit  justify  as  m  concluding  that  adenoe  wiU 
gain  nraeb  by  toe  completion  of  the  astronomical  statioo 
begun  by  the  directors  of  the  Paris  and  Pic  Observato- 
ries. Here  we  should  have  a  permanent  establishment 
always  open  to  sij-<ii!.'s  wishin:^  to  iiniicr;,i-.e  special 
researches.  To  mention  tho^e  points  only  tow.irds  which 
our  attention  was  mainly  dncctcti,  we  arc  of  opinion  that 
good  opportunities  would  here  be  found  of  furthering  the 
solution  of  many  problems  connected  iritfa  SObw  phyrics 
and  the  spectral  analysis  of  the  stars. 

7WE  WHEAT  HARVEST  OF  1883 

THE  public  must  be  somewhat  puzzled  with  the 
divergent  opinions  of  authorities  upon  the  yield  of 
the  wheat  crop  of  the  present  year.  On  the  one  iMc^  Cv 
example,  stands  Sir  John  Lawes  with  his  accwaie 
balances  and  wonderfnfwheat  fidd,  which  experience  has 
taught  him  usually  proves  a  fair  criterion  of  the  yield  of 
the  English  crop.  On  the  other  side  is  arrayed  a  some- 
what formidable  party,  which  we  may  take  as  well  repre- 
sented and  led  by  the  very  able  article  in  the  Tiwts  of 
Saturday  last,  hc.idcd  "  The  Result  of  tlic  Harvest.  '  i'o 
put  the  matter  briefly,  there  is  a  difference  of  opinion  as 
to  whether  we  have  reaped  an  average  crop  or  an  under- 
avetng!*  crop  of  wheat.  And  there  is  also  a  good  deal  ot 
diflmiMe  In  opinion  aa  to  what  an  average  crop  is.  The 
point  of  greater  interest  no  doubt  to  us  is  whether  we  hxn 
just  secured  an  abundant  harvest  or  not.  It  is  a  point  of  \-er>- 
great  importance  not  only  intrinsically  but  as  a  matter  of 
opinion.  If  business  men  believe  that  our  national  wealth 
has  been  recently  increased  by  an  unc.sual  augmentation 
of  our  food  supply,  they  may  make  this  opinion  a  basis 
for  enterprise  or  speculation.  If  the  opinion  which 
prompted  them  to  action  should  prove  a  false  one,  the 
results  would  be  inflation,  panic,  and  loss.  It  is  therefore 
very  essential  that  public  cminiott  should  be  guided  in  a 
right  direction  upon  this  finpoitant  point  Any  person 
who  has  read  our  1  r  adiiiL;  newspapers  carefully  upon  th  ■ 
subject  of  harvests  for  a  series  of  years  will  probabiy 
have  observed  a  tendency  to  over-estimate  production 
The  prospect  is  usually  depicted  coulctir  dc  rose,  and  tbe 
public  is  congratulated  upon  its  harvest  prospects,  whiie 
practical  farmers  remain  in  doubt  as  to  the  yield  ot  thcu 
cornfields.  Of  one  thing  we  may  be  certain— -that  wheat 
needs  heat.  The  avenge  temperature  of  our  islands  is 
scarcely  suitable  to  the  wheat  plant,  which  is  rightly  viewed 
as  somewhat  exotic  in  its  requirements.  A  slight  elevation 
above  the  sca-levcl,  or  a  slight  dccrea^s^  m  soj^^J^iijjgi.^ 
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abijr  lowers  the  yield  of  wheat  Properly  read  wttfi  regard  to 

its  distribution  tlunu^jhout  the  season,  the  temperature  of 
the  sunitner  months  ought  to  guide  us  to  a  judgment  with 
regard  to  the  probable  yield  of  wheat.  It  is  tlio  s.unc 
with  regard  to  wine.  Good  wheat  and  good  wine  years  mn 
together.  1868, 1870,  and  1874  will  probably  all  continue  to 
be  remembered  as  good  wine  yeara»and  tbey  are  well  known 
as  among  the  best  wheat  years  of  dMpmoitlidf-century. 
In  judging  as  to  the  cftctt  aCteppaattuiy  iipan  the  wheat 
crops,  we  nmst  not  only  tskie  svcnge  tenperattwe  but  floe* 
tuations  between  night  and  day.  A  single  cold  night  may 
do  incalculable  damage,  and  a  few  cold  days  at  blooming 
time  may  do  much  to  blight  a  wheat  grower's  prospects. 
Those  who  watch  the  weather  closely  will  usually  lay  the 
foundation  of  a  sound  judgment  upon  wheat  prospects. 
We  require,  first,  a  good  ^eed  time ;  second,  a  drv  March ; 
thfard,  a  hot  Jnnc^  July,  and  August.  So  much  for  ttie 
weather.  itqnre  also  a  good  "  filaii^"  U.  jfaeolq  of 
young  wheat  plants  iiiiifioniil7  scttwed  oror  flM  tuac& 
The  growing  crop  must  be  fiurly  free  from  those  oaae- 
countable  visitations  known  as  "blights,"  both  faasect 
and  vegetable,  and  if  we  can  secure  these  good  conditions 
we  reap  a  ^owl  wheat  crop.  Let  us  then  endeavour  to 
apply  these  r  jles  to  the  actual  state  of  thin^js  during  the 
months  between  seed  time  of  1882  and  harvest  of  1883, 
and  let  us  glance  at  the  various  opiaions  expressed  as  to 
tho  yiold  of  wheat  for  the  present  year  in  the  light  of 
dMie  facts.  First,  then,  we  passed  through  a  period  of 
iaeessant  rainfall  during  the  time  when  funam  osually 
warn  their  wheat.  A  worse  seed  time  we  have  raidy  ex* 
perienced.  Constant  rain  and  destructive  floods  were 
the  characteristics  of  October,  November,  January,  and 
F'cliruary  l.(st.  Now  we  owe  to  Sir  John  I-awcs,  in  a 
great  measure,  the  knowledge  of  the  fact  that  a  wet  winter 
washes  out  that  element  of  fertility  which  of  all  is  the 
most  important,  namefy»  the  nitrates.  Here  then  we 
have  to  record  a  very  vet  viMerp  in  which  seeding  was 
iaietfiyted  %vf\  nitrates  wen  washfd  thrwjifr  into  the 
dndns  and  tabsoil,  and  dial  to  an  onoeasl  degree. 

The  cori<e(]Ucnoc  was  that  in  the  spring  a  thin  plant 
wa^  the  rule  upon  ail  stiff  soils.  After  this  the  wheat  im- 
proved under  the  influence  of  a  singularly  fine  spring, 
and  fanners  rejoiced  in  the  opportunity  afforded  ihem  to 
get  on  with  their  root  cultivation.  Unfortunately  this 
State  of  things  did  not  last.  At  the  most  critical  period 
for  the  wheat  crop  summer  forsook  us.  The  nights 
tacMCame  bitterly  cold  in  June,  and  a  continuation  of 
wet  weather  set  in  whicn  lasted  afanost  up  to  har- 
vest. Accompanying  this  lutoward  state  of  affairs  were 
blights,  and  the  ears  became  greatly  affected  with 
wheat-midge,  smut,  and  ear-cockle,  so  that  wheat -growers 
became  sensible  that  their  main  crop  was  in  extreme 
danger  of  ruin,  and  that  beftwe  the  popen  bCfUl  tO  pob- 
lish  their  estimates. 

This  feeling  among  wheat-growers  was  ouite  general, 
as  they  knew  that  empty  ears  could  not  lead  to  full  mea- 
sures. Examination  of  the  ears  just  before  harvest 
showed  clearly  that  small  and  shrivelled  grama  were  only 
too  common,  and  that  many  of  the  florets  were  bsiren. 
Accordingly  crops  were  valued  low,  and  the  results  from 
the  thrcsbmg  machine  arc  bearing  uut  the  wisdom  of  i 
these  low  valuations.  As  to  Sir  John  Lawes'  estimates, 
based  on  the  experimental  field  at  Kothamstcd,  no  one 
knows  better  than  Sir  John  that  this  coincidence  between 
bis  average  yield  and  Uiat  of  the  country  generally  must 
be  liable  to  be  tipset  by  local  disturbances.  As  a  criterion 
of  the  harvcsi  Sir  John  Lawe^  field  may  be  useful,  but 
certainly  cannat  be  tnlinhfe;  A  local  mat,  a  local  hail' 
storm,  a  local  loss  of  plant,  or  faulty  cultivation,  must  be 
always  liable  to  affect  any  field  and  rob  it  of  its  general 
average  character  when  compared  with  the  harvest  of 
niiUions  of  other  acres.  All  this  is  simple  truth,  and  in 
this  season  we  are  inclined  to  think  th.it  Sir  John's  field 
"told  a  flattering  tale."  The  opinion  of  the  writer  of  the 


present  article  is  based,  first,  upon  the  meteorological  con- 
ditions to  which  the  whi.  it  (  tii|)  was  exposed  cluring  its 
growth.  .Scco:idly,  up<jn  lus  ou  n  experience  as  a  grower. 
Thirdly,  upon  information  obtained  from  Other  gnwrerSy 
and  from  observation  and  reading. 

He  has  come  to  the  coodosion  that  the  wheat  crop 
of  1883  is  below  an  avefag^  and  will  be  disappointing  to 
the  grower.  Not  onljr  was  tfie  crop  subjected  to  many 
bad  conditions  during  its  growth,  but  a  large  proportion 
of  it  was  badly  harvested,  and  is  now  in  wretched  condi- 
tion. If  wc  arc  not  deeply  disappointed  with  the  20  to 
26  bushels  of  wheat  per  acre  which  our  own  liberally 
treated  crojjs  aic  y;clilni);,'i)f  m.irk,  t.ihlc  com,  it  is  because 
we  have  never  e.\pcclcd  more  since  those  frosty  nights  of 
last  June,  when  we  resigned  our  hopes  of  a  good  wheat 
crop.  The  subject  is  abnost  too  long  for  treating  in  a 
single  aitida^  and  we  moat  leave  it  here.  If  qrace  had 
permitted^  we  should  have  entered  upon  the  question  as 
to  what  constitutes  an  average  crop  of  wheat— a  point 
upon  which  we  appear  to  be  in  a  state  of  great  ignorance, 
unless  we  arc  to  believe  that  an  average  which  th<nisands 
of  our  best  farmers  have  not  been  able  to  touch  for  the 
last  ten  or  twelve  years  is  that  of  the  entire  country  with 
its  millions  of  badly  cultivated  acres.  This  we  cannot 
admi^  and  after  a  caxeftd  study  of  the  estimates  made  as 
to  avenge  yield  In  varioos  counties,  we  are  driven  to 
the  same  mnchnioB  as  that  of  the  writer  to  die  Tiaut 
hut  Saturday,  namely,  that  lltde  rdiaaee  Is  to  be  placed 
upon  them.  .Average,  over-average,  and  under-average 
are  somewhat  vague  terms,  and  difficult  to  fix.  We  can, 
however,  base  an  opinion  upon  the  fact  that  cheerless, 
cold,  and  wet  summers  that  arc  unfavourable  for  fruit, 
becs,  and  \  incs,  or  even  to  pleasure  parties,  lawn  tennis, 
and  picnics,  are  not  going  to  be  favourable  to  wheat- 
growenb  We  have  not  touched  upon  barley  and  oats, 
but  an  prapued  to  allow  that  ciicumstaacea  have  been 
mare  Ikvoumble  towarda  these  craps  than  towards  the 
most  imporUnt  cereal.  JOHN  WrichtSOM 

College  of  Agriculturair  Downton,  Salisbury 


ON  A  NEW  METHOD  OF  SIXKfNG  SHAFTS  IN 
H  AT£Ry,  /i(/AA7XG  G/WUAD 

WHEN  an  attempt  is  made  Id  sink  a  sli.ift  in  vny 
watery  deposits  of  gravel,  sand,  and  mud  in  the 
ordinary  way — that  is,  by  digging  out  the  solid  matter  by 
hand  and  pumping  the  water  to  keep  the  bottom  div—it 
is  found  that,  after  a  certain  depth  has  been  reached,  the 
current  of  water  which  flows  up  thnqgh  the  bottom  brings 
solid  matters  along  with  it  as  fost  as  they  can  be  re- 
moved, and  further  downward  progress  is  then  completely 
arrested.  Under  these  circumstances  it  is  necessary  to 
resort  to  certain  special  methods  of  sinking,  tv.o  of  which 
have  been  hitherto  employed  with  more  or  less  success. 
According  to  one  of  these  methods  the  shaft-lining 
consisu  of  an  air-tight  iron  cylinder  fitted  with  an 
air-tight  cover.  When  the  eacavaiion  is  continued  below 
the  natural  level  of  the  wafesr,  oompressed  air  is  forced 
into  the  interior  of  the  shaft  so  as  to  drive  back  the 
water  and  leave  the  bottom  diy.  The  workmen  can 
then  stand  in  the  bottom  and  remove  the  solid  matter  by 
hand  as  easily  as  if  the  ground  h.ul  been  naiuraily  ficc 
from  water.  The  lining  sinks  downward  as  its  lower  end 
is  laid  bare,  and  is  lengthened  at  the  top  as  required.  The 
pressure  of  the  air  is  gndualW  augmented  as  the  depth 
increases,  but  unfoitnnaldy  this  procait  cannot  be  car- 
ried bqroad  three  aUaoapheies  viihoiM  pc^ndicially 
aflSKtfaigAehealdi  of  tibe  workmen.  When  the  depth  of 
the  watery  running  ground  surpasses  the  limit  represented 
by  a  pressure  of  three  atmospheres,  it  is  necessary  to  resort 
to  the  second  method.  In  this  ca-e  the  water  is  allowed  to 
stand  at  its  natural  level  in  the  shaft,  and  the  solid  matters 
arc  removed  from  the  bottom  by  a  revolving  dredger.  I  he 
lining  or  casing  consists  of  a  cylinder  of  masonry  or  iron 
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norided  with  an  iraa  dioe  or  cutUog;  riof,  and  sinks 
downwards  at  first  in  virtue  of  its  own  weigbt,  beutg 
let^iltbened  at  the  top  as  in  the  previous  case,  but  alcer  a 

tbnelt  generall)  becomci  neccs'^ary  to  force  it  dn*n  by 
the  pressure  of  screws,  sssiste  I  by  the  blows  of  an  instru- 
ment re-f:nbUni,'  a  p. !e  driver.  When  it  cumot  he  made 
to  sink  deeper,  another  similar  cylinder  of  smaller  diame- 
ter ia  iatraduced  into  its  interior,  the  same  »crie'^  of 
operatioBt  are  again  gone  through,  and  to  on  until  the 
MKd  groond  it  reached 

Simple  as  the  last  dctciibed  praceia  may  appear,  its 
amilication  is  sometimes  attended  with  diffieultiet  of 
almost  incredible  ma.qinitude.  As  an  example  we  may 
mention  two  shafts  u Inch  were  sunk  ihrougli  about  400 
feet  of  ilie  kind  of  ground  in  question  at  the  Colliery 
Khcinpreiissen,  near  Kuhrort  in  Germany.  One,  bc^un 
in  1857,  was  not  finished  after  more  than  eii;htecn  years' 
constant  perseverance;  while  the  other,  begun  in  Febru- 
ary, 1867,  was  only  completed  down  to  tlie  solid  graond 
in  Jaae,  itTS.. 

The  new  metliod  invented  lyyHerrPoetieh  itdescrilied 
^Bergasscssor  G.  Kohlcr  in  the  /ffr^  undHiitUnmHttldukt 
' S^Uung,  No.  38,  xlii.  J'ili'\i:<tM^il,  September  21,  1883.  It 
consists  in  freezing  the  water  contained  in  that  portion  of 
tbe  running  ground  «hich  occupies  the  position  of  the 
intended  shaft  in:o  a  bolid  mass  of  ice,  and  thi  n  sinking 
through  it  by  hand  without  having  to  pump  any  water. 
To  this  end  a  preliminary  shaft  of  larger  dimcn^ons  than 
tlie  intended  snaft  is  suiuc  down  to  tlie  natural  level  of  the 
water.  A  number  of  vertical  bore^bdee  about- one  metre 
apart  are  then  pot  down  round  about  its  sides  at  tbe 
bottom,  so  that  they  pass  through  the  ground  just  outside 
the  linint;  of  the  intended  shaft.  Others  arc  put  down 
within  the  area  of  the  intended  shaft,  and  one  is  put  down 
i:)  Its  centre.  All  of  these  bores  are  continued  down  to 
tbe  bottom  of  the  nmning  ground.  They  are  made  by 
means  of  the  sandrfonp^  and  are  lined  with  sheet-iron 
talm  in  tbe  osoal  way.  A  circular  distritMiting  pipe  with 
small  copper  tubes  branching  from  it  is  placed  at  the 
bottom  of  the  prdimtnary  suit  One  copper  tube  ex- 
tends to  the  bottom  of  each  boi«-hole,  and  each  tube  is 
provided  witli  a  stopcock.  At  the  surface  are  several  ice- 
makiii^'  machines  of  the  Carre  type.  The  litjuid  intended 
to  circulate  through  thcbore-holcs  and  effect  the  operation 
of  freezing  consists  of  a  solution  of  tlic  chlorides  of  mag- 
nesium and  calcium,  whose  freezing-point  lies  between 
-  35°  C.  and  —  40''  C.  By  means  of  a  small  force-pump 
it  is  made  to  circulate  at  such  a  rate  that  it  leaves  the 
oooliog'tnmgh  with  a  temperature  of  about  -  25°  C.  It 
descends  hsto  the  dtstrtboting  pipe,  passes  through  the 
copjjer  tubes  to  the  bottom  of  the  bore-holes,  ascends  out- 
side tlie  copi>er  tubes  to  the  top  of  the  borc-hole«,  finds  its 
way  into  a  collecting  tube,  rcasccnds  to  the  surface, 
passes  through  the  cooling  trnjL;]>,  and  then  conimences 
the  downward  journey  again. 

Hcrr  Poetsch  estimates  that,  under  ordinary  conditions 
— that  is,  when  the  outer  ring  of  bore-holes  can  be  made 
in  the  ground  outside  the  lining  of  the  intended  thai^ 
the  fleeting  procen  will  oernpy  mm  ten  to  feaiteen  davs. 

When  it  has  been  ascertained  by  means  of  iMreJioln 
that  the  wall  of  ice  round  about  the  Intended  shaft  is 
thick  enough,  the  operation  of  sinking  is  commenced. 
The  ice  is  cut  out  by  hand,  and  a  descending  cylinder 
of  masonry  or  iron  is  carried  down  at  the  same  time. 
The  lining  prevents  the  surrotwding  ice-wall  from  break- 
ing inwards,  and  the  bottom  cannot  burst  upwards. 

Hcrr  Kohler  made  a  persooal  inspection  of  this  process 
at  tbe  shaft  Archibald  now  being  sunk  to  the  lignite  bods 
at  Schneidlingen,  in  Germany.  The  shaft  passes  through 
a  bed  of  running  sand  four  metres  thick.  Twenty-three 
bore-holes  were  employer!  in  two  m.vs  near  its  sides.  I 
The  freezing  process  was  completed  on  August  10  last,  , 
when  the  running  sand  had  become  a  compact  mass  of  1 
such  great  hardness  that  no  impression  could  be  made  on  j 


it  by  the  finger-nail,  and  it  was  with  considerable  diS* 
CuUy  that  a  flalw  15  mm.  thick  could  be  broken  from  it. 

Soffieient  data  do  not  yet  exist  for  estimating  the  cost 
of  this  pioceti  as  compaiod  with  those  already  knowB» 
but  we  are  of  opinion  that  if  the  operation  of  freering  can 
be  effected  in  two  <>r  three  weeks,  or  c^  en  months,  it  will 
compare  favourably  «idi  them  in  tins  respect  under 
almost  any  circumstances.  We  believe  also  tli  it  it  is 
capable  of  application  under  a  variety  of  circ  n  ii  •.  in.:cs 
not  mentioBCd  in  HerrKohlei's  article,  such  a-<  dmu  nng 
Ijadc  an  eaoeieive  flow  of  water  in  solid  ground,  driving 
horisental  drifts  or  tunnels  through  mod  and  sand,  and 
so  on.  Wewoold  therefore  lecooamend  tbe  iavontor 
rather  to  turn  his  attenthm  in  this  dhection  than  to  ddnk 
of  condensing  the  intake  air  of  mines  by  the  application 
of  cold,  with  the  view  ol  di-pcnsing  with  ventilating  fur- 
n.aces  and  enabling  winding  operations  to  be  carried  on 
in  upcast  as  well  as  in  downcast  shafts.  The  former 
field,  if  we  mistake  not,  will  be  a  large  one ;  the  latter, 
we  can  sa£ely  promise  him,  will  be  a  very  small  one. 

WiLUAV  Galloway 


MORDEI^SKJULD'S  GREENLAND 
EXPEDITION 

IN  a  scries  of  letters  to  Mr.  (is:ar  Dickson,  llaron 
Nordenskjdkl  has  given  a  detailed  report  of  the  lead- 
ing incidents  and  sosiilts  ef  his  leceat  expedition,  tiioueh 
it  will  still  be  some  time  ere  we  can  Iwm  what  are  the 
Ibll  gains  to  sdenee  The  leading  novelty  of  the  expe- 
dition was,  of  course,  the  journey  into  the  interior  of 
Greenland.  We  have  already  given  some  account  of  Dr. 
Nathorst's  visit  to  the  Cape  York  region,  and  in  the 
present  article  will  confine  ourselves  mainly  to  Nor- 
(lenskjold's  own  journey  up  the  interior.  We  reproc;  1  e  ,1 
sketch  map  of  this  journey,  which  Mr.  Uick«on  has  been 
good  enough  to  send  us.  After  mentioning  his  attempt 
to  approach  the  southeast  coast  of  Greenland,  Nor- 
denskjdid  says 

The  ice  much  resembled  tbe  big  rough  blocks  which 
are  encountered  north  of  Spitibergen.  The  surface  here 
carries  a  cold  current  which  sets  the  ice  on  shore.  The 
polar  current  is  however  not  very  voluminous ;  thus 
ma  depth  of  a  couple  of  fathoms  Herr  llaroberg 
oovcret^  through  careful  sorvnr,  a  decided  warm  current 
fhtm  the  sooth.  The  depth  of  the  sea  was  not  great,  and 
the  bottom  consisted  of  large  blocks  which  tore  the  tnJiri- 
ing  net  and  prevented  dredging. 

After  landing  Dr.  Nathorst  and  his  party  at  Wai|^ 
Sound,  Nordenskj<Ud  went  back  to  Egedesnunde,  vhicJi 
he  reached  on  June  99.  He  then  proceeds : — 

The  following  day  I  left  for  .Vuleilsivik  Fjord,  from  whitli 
my  expedition  was  to  start.  This  fjord  is  about  130  kilo- 
metres long,  and  very  ninrow  in  ihe  middle,  not  unlike  i 
river,  which  widens  at  the  bottom  into  a  bay,  Tessiusar- 
soak,  into  which  an  arm  of'  the  inland  ice  shoots.  This 
remarkable  formation,  and  the  great  tides  which  favoor 
this  part  of  Greenland,  make  the  navigation  bare  very 
difficult.  As  in  most  of  the  Greenland  fjurds  the  sea  n 
deep  and  free  from  reefs.  A  remarkable  feature,  too,  is 
that  icebergs  coniing  athwart  the  narrows  in  the  fjord 
cause  the  water  in  the  bay  suddenly  to  rise  some  ten  to 
twenty  feet.  The  Esquimaux  relate  '.h  it  some  years  ago 
a  boat  with  men,  women,  and  dogs  was  drawn  under  here 
bv  tbe  whirl  currents.  They  ai^  m  conseqnenott  aftaid 
or  rowiof  in  the  narrows, 

Itt  1870 1  had  paid  a  visit  to  thb  fjord  Mid  eiaiidiiml 
there  difficulties,  which  I  belie\-cd  would  have  increased 
rather  than  otherwise  during  the  last  thirteen  years, 
through  those  changes  which  so  often  occur  in  the  position 
and  size  of  the  moving  glaciers  which  shout  down  from 
the  inland  ice.  On  inquiry  I  was  told  that  no  European 
had  been  in  the  fjord  since  1870.   Still  my  knowledge  of 
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the  feasibility  of  getting  at  least  some  50  kilometres 
inland  from  this  spot  decided  me  to  select  it  as  my  point 

On  July  r  the  Sufihin  anchored  in  the  biy  just  north  of 
the  inland  ice.    Wc  found  here  a  splendid  Inrbo.ir  with 
clay  battom,  some  seven  fathoms  deep,  surrounded  by 
gneiss  rocks  from  600  to  MOO  fieet  in  heigbt,  the  sides  m 
which  are  in  mom  jplaoes  covered  with  low  hot  dose 
shrubs,  or  doCbed  wnk  some  species  of  wBlewi  moese^ 
and  lichen,  which,  when  we  arrived,  were  omamented 
with  a  quantity  of  magnificent  blossoms.   From  one  of 
the  slopes  a  torrent  descended,  the  temperature  of  which 
■wa.'i  I2''"3C.    The  weather  was  fine,  the  sky  cloudless, 
and  the  air  \ery  dry.     July  i  to  3  were  employe!  in 
making  preparations  for  the  ice  journey,  while  the  natu- 
ralists made  cxcarsions  toTarions  (riaoes  in  order  to  collect 
objects  relating  to  the  conditions  of  the  countr>'.    On  the 
night  of  the  3rd  everything  was  ready  for  a  sUrt,  and 
after  some  difficulty  in  reaching  the  spot  where  the  bag* 
gage  was  we  were  mirly  off.  Tne  spot  from  wMch  we  set 
out  on  the  journey  was  only  five  kilnmctrts  from  the 
actu.il  shore,  and  situated  below  a  little  lake  into  which  a 
number  of  glacier  rivers  fell.    We  proccc<ied  up  the  river 
m  a  Berton  boat  purchased  in  Englan'l.    On  the  night  of 
the  4th  we  camped  for  the  first  lime  on  the  ice.    'l  li' 
expedition  consisted  of  nine  men  besides  myself.  After 
a  grcit  deal  uf  hard  work  in  getting  the  sledges  over  the 
iotf  which  was  heie  very  raa|^  we  found  oo  the  morning 
of  the  5th  that  it  was  impossible  to  proceed  eastward^ 
but  were  compelled  to  return  to  the  border  of  the  ice  and 
then  continue  to  the  north  or  north-east  until  finding 
smoother  ice.    This  tlrit  part  of  the  ice  wai  furrowed  by 
deep  crevasses  .ind  ravines,  causing  us  much  trouble. 
Wc  covered,  however,  a  K'^"  '  ili^tar.ce  tlial  clay,  and 
pitched  our  tent  near  a  land  ridge  in  the  ice  240  m.  above 
the  sea.*  On  July  6  I  sent  the  Lapp  Lars  forward  to 
reconnoitre^  and  he  lepoited  that  it  was  still  impossible 
to  proceed  eastwards,  mit  if  we  marched  for  a  day  or  so 
to  the  north  we  would  find  the  country  accessible  to  the 
east.   As  I  feared,  however,  the  impo'isibiliiy  of  dragging 
the  sledges  with  the  weight  on  them  over  the  rough  ice,  1 
selected  provisions,  &c. ,  for  forty-five  days  and  left  the  rest 
in  a  depot  in  the  ice.    Wc  now  resumed  the  march.  It 
was  very  interesting  to  witness  the  great  case  with  which 
the  Lapps  proceeded  among  the  ice  ravines,  how  easily 
tbey  traced  a  road  discovered,  and  with  what  precision 
dier  selected  the  least  difficult  track. 

Tlie  Lapp  Lars  carried*  instead  of  an  alpenstock,  a 
wooden  crab,  with  which  he  had  slain  more  than  35  brown 
henr^full  of  marks  from  their  teeth,  and  his  eyes  sparkled 
.11  tlic  t!io\ight  of  encountering  a  white  one.  On  the 
night  of  the  6th  we  held  our  third  camp  nti  ilu  ice,  and 
now  several  ofticers  and  men  from  the  S<'J>/:i\r,  who  had 
accompanied  us  thus  far,  left  us.  Besides  the  most 
advantageous  requisites  for  such  a  joumeyi  we  had  with 
m  a  cooking  apparatus  for  pet  rule  urn,  and  here  I  beg  to 
aaj  that  I  found  this  kind  of  oil  iar  more  suitable  than 
tndn  or  vegetable  oils,  which  I  had  used  on  my  former 
expeditions,  n  1  I  recommend  the  same  most  warmly 
to  Arctic  e\]jl  rers.  Of  scientific  instruments  I  may 
mention  compasses,  two  chronometers,  a  circle  by  Pistor 
and  Martin,  a  small  sextant,  in  case  of  the  former  being 
damaged,  a  nv  rc  iry  horizon,  three  aneroid  barometers, 
thermometers,  magnets,  for  the  study  of  the  cl.iv  deposit 
In  the  snow,  a  topographical  board,  a  photographic  appar- 
atus, blowpipes,  fla^  nautical  tableau  &c.  The  sledges 
*'lcaikar,'*  six  in  nttmber,  were  of  the  same  kind  as  those 
on  which  Swedish  peasant  women  bring  their  wares  to 
market ;  the  harness  was  made  so  strong  that  it  would 
bold  a  man  in  case  of  his  falling  into  a  crevasse.  In 

*  Utt  ahiliultc  were  aiccrtaiiird  hy  compatinft  tSiw  aneroij  tiartimf  If  r?. 
vhilt  obwrvMiun  w.i«  limultancously  made  at  KgtJonund!:  with  u  «|iknilid 
tM  talMMtcr  I  bad  left  there  (or  that  purpose.   A»  tiw  iwurct  have,  how- 


addition  to  these  thingi  we  had  a  manilU  rope  spe;:ially 
spun  for  the  expedition  at  the  Alpine  purvoyor's  in  I'.iris. 
The  food  supplied  per  day  in.iy  perhaps  intereU  ex- 
plorers. It  was  bre.ikfast  :  cotTee,  bread,  batter,  and 
cheese  (no  meat  or  bacon) ;  dinner  :  42  cubic  can.  Swedish 
com  brandy  {dranvin),  bread,  ham  or  corned  beef,  with 
sardbes;  supper:  preservedineit» Swedish ur  Australian. 
Sometimes  pieserved  soup  was  served  with  dried  vqre- 
tables.  Five  men  were  teetotalers,  but  there  was  no  need 
of  supplying  them  with  extra  rations.  For  cooking,  07 
Ktres  or  spirits  were  consumed  per  day.  Our  whole 
baggage  weighed  a  ton,  a  v.eiglit  which  might  easily  have 
been  drawn  across  a  smooth  snow  or  ice  ticl  1,  but  which 
was  \  ery  difficult  of  tran'^porting  over  the  rough  and  cut- 
up  surface  we  had  to  traverse.  Our  daily  march, 
between  July  7  -ni  1  .y  was,  therefore,  not  grea^  vis, 
5  kilometres  a  day.  la  addition  to  the  crevasses  and 
ravines,  we  encountered  innumerable  rivers,  swif^  and 
with  steep  banks  which  were  difHcult  of  crossing,  which 
was  generally  accomplished  by  laying  three  alpenstocks 
across  ihcm.  If  I  had  not  seleeteil  these  of  the  toughest 
wood  obtainable.  «e  should  often  have  had  to  make 
detours  of  many  kilometres. 

(In  these  days  wc  found  on  several  occasions  large 
I1  unesuf  reindeer  on  the  snow,  audit  was  but  a  natural 
and  pardonable  conclusion  to  arri\'e  at,  that  they  were 
those  of  animals  who  had  fallen  in  their  wandering  over 
the  "Sahara  of  the  Arctic  regions.'  Bat  that  good  signs 
are  not  always  true  ones  we  soon  discovered. 

During  t'  e  entire  journey  wc  had  great  diftlciilty  in 
finding  suitable  camping  places.  Thus  either  the  ice  was 
S3  rough  that  there  was  r.ut  .1  squ.ire  large  enough  for  our 
tent,  or  else  the  surface  was  so  covered  with  cavities, 
which  1  will  fully  dcsci.!)e  l.i'.ei  on,  that  it  was  necessary 
to  pitch  it  over  some  hundred  smaller,  and  a  dozen  larger, 
round  hollows,  one  to  three  feet  deep,  filled  with  water,  or 
dse  to  raise  it  <Ki  a  snow-dbrtft  so  loose  and  unpregnated 
with  water  that  one's  feet  became  wet  even  in  the  tent 
An  exception  to  this  was  the  place  where  we  camped  on 
July  9,  vii.  camping-place  No.  6.  We  encountered  here 
a  small  ice-plain,  surrounded  by  little  rivers,  and  almost 
free  from  cavities,  some  thirty  metres  rqiiarc.  .Ml  the 
rivers  fiowetl  into  a  small  lake  near  us.  the  water  from 
which  rushed  with  a  loud  ro.ir  through  a  short  but  strong 
cmrentinto  an  enormous  abyss  in  tlie  ice  plateau.  The 
river  rushed  close  to  our  tent,  through  a  deep  hollow,  the 
sides  of  which  were  formed  of  magnificent  perpendicular 
banks  of  ice.  I  had  the  spot  pbotoraaphed,  but  neither 
picture  nor  description  can  give  the  faintest  idea  of  the 
impie  >  ■  scene,  viz.  a  perfectly  hewn  aqueduct,  as  if  cut 
i  1i\  Iraiiian  hand  in  the  finc:>t  marble,  without  ilaw  or 
I  bien.ish.  i:ven  iiie  Lapps  and  the  sailots  stood  on  the 
I  bank  lost  in  admiration. 

At  first  we  had  followed  the  plan  of  bringing  the  bag- 
gage forward  in  two  relays,  but,  finding  this  very 
fatigoiagf  J  decided  to  bring  all  with  OS  at  once.  I  found 
this  10  answer  better.  On  July  loweoovered  thus  nine 
and  a  half,  on  the  i  ith  ten,  and  on  the  isth  deven,  kilo- 
metres. The  road  was  now  much  better  than  before, 
although  stilt  enough.  An  exception  to  this  was,  however, 
formed  by  the  part  we  tr.iversed  on  the  1  ith,  when  we 
proceeded  alongside  a  big  river,  the  southern  bank  oi 
which  formed  a  comparatively  smooth  ice  plain,  or  lather 
ice  road,  with  valleys,  hills,  cavities,  or  crevasses,  some 
five  to  ten  kilometres  in  width,  and  five  kilometies  in 
length.  This  plain  was  la  several  places  beautifully 
cdoured  with  'red*  snow,  especially  along  the  banks  a 
the  river.  It  was  the  only  spot  on  the  whole  inland  ice 
where  we  found  "red"  snow  or  ice  in  any  quantity. 
Even  yellow-brown  ice  was  seen  in  some  places,  but,  on 
the  other  hand,  ice  coloured  gr.iyish  brown  or  grayish- 
green,  partly  by  kryokonite,  and  partly  by  org.inisms,  was 
so  common  that  they  generally  gave  cok>ur  to  the  ice 
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Even  on  July  1 3— between  eampi  Nos.  7  and  S— «e 

found  blades  of  grass,  leaves  of  the  dwarf -birch,  willows, 
crackberry,  and  pyn  l.i,  with  itiosc  of  other  Greenland 
flora,  on  the  snow.  At  first  we  believed  they  had  been 
carried  hither  from  the  interior,  but  that  this  was  not  the 
case  was  demonstrated  by  the  circumstance  that  none 
was  found  east  of  camp  No.  ^.  The  only  animals  we 
diBOOvned  on  the  ioe  were,  besides  the  few  birds  seen  on 
our  return  journey,  n  small  worm  which  lives  on  the 
various  ioe  algae,  and  thus  really  belongs  to  the  fauna  of 
die  inlaad  iee,  and  two  stomi<drivett  bins  from  the  ihore. 
I  had  particularly  requested  each  man  to  be  on  the  look- 
out  for  stones  on  the  ice,  but  after  a  journey  of  about 
half  a  kilometre  from  the  ice  border  no  stone  was  found 
on  the  surface,  not  even  one  as  large  as  a  pin's  point. 
But  the  quantity  of  clay  dust  (*' kryokooite  ")  deposited  on 
the  ice  was  very  ^re  a ;  I  beSeve  Mvcral  hundred  tons 
per  square  kilometre. 

We  now  ascended  very  rapidly,  as  iriU  be 
the  subjoined  statement  of  our  camps  : — 

3nl  camp,  300  metres  above  the  sea. 
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The  9th  camp  lay  on  the  west  aide  of  an  ioe  ridge  doie 

by  a  small,  shallow  lake,  the  water  from  which  gathered 
as  usual  into  a  big  river,  which  disappeared  in  an  abyss 
with  azure-coloured  sides.  From  this  spot  we  had  a  fine 
view  of  the  country  to  the  we-.l,  and  s.^w  even  the  sea 
shining  forth  between  the  lofty  pe.iks  on  the  coast  ;  but 
when  wc  reached  east  of  this  ice  ridge  the  country  was 
seen  no  more,  and  the  horizon  was  formed  of  ice  only. 

Through  an  optical  illusion^  dependent  on  the  mirage 
of  the  ice  bwizon,  it  appeared  to  us  as  if  were  proceeding 
en  tbe  bottom  of  a  ihaUoWt  aaaecr«iliaped  cavity.  It  was 
thus  impossible  to  decide  whether  we  walked  up  or  down 
hill,  and  this  formed  a  constant  source  of  discussion 
between  us,  which  could  only  be  decided  by  the  heaviness 
of  the  sledges  in  the  harness.  The  Lapps,  who  seemed 
to  consider  it  their  sole  business  that  we  should  not  be 
lost  on  the  ice,  came  to  me  in  great  anxiety  and  st.ited 
that  they  had  no  more  landmarks,  and  would  not  be 
responsible  for  our  return.  I  satisfied  them,  however, 
with  the  assurance  that  I  would  find  the  way  back  by 
means  of  a  compass  and  solar  nMasaianeots.  In  spite 
of  this  the  Lapps  easily  traced  our  route  and  our  old 
camps  with  an  accuracy  quite  marvellous. 

During  our  outward  journey  I  determined  the  site  of 
each  camp  astronomically,  and  thus  the  distances  which, 
when  the  determinations  have  been  c.alculated,  will  be 
given  on  the  map  to  be  drawn  of  the  journey  will  be  abso- 
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lutely  correct.  But  the  distance;  covered  by  the  Lapps 
have  been  made  according  to  their  oven  judgment.  The 
kilometres  we  covered  every  day,  including  toe  numerous 
detours,  were  ascertained  by  two  pedometers. 

Up  to  the  9th  camp  we  were  favoured  by  tbe  finest 
weather,  geaefally  with  a  sl^bt  south-east  wind,  cloudless 
sky,  and  a  tempeiatne  in  the  shade,  three  feet  above  the 
ice,  of  2"  to  8*  C,  and  in  the  sun  of  even  30*  C.  The 
centre  of  the  sun's  disk  sank  in  this  spot  for  the  first  time 
below  the  horizon  on  July  15,  and  the  upper  rim,  if  allow- 
ance is  made  for  refraction,  on  July  21 .  After  the  middle 
of  July,  when  at  an  elevation  of  4000  to  yocxD  feet,  the 
nights  became  very  cold,  the  thermometer  sinking  to  15° 
and  18°  below  freezing-point  of  Celsius. 

The  constant  sunslune  by  day  and  njght,  reflected  firom 
every  object  around,  soon  began  to  allect  our  qre%  more 
so,  perhaps,  because  we  liad  neglected  to  adiopt  snow^ 
spectacles  at  the  outset  of  our  journey,  and  snow-blind- 
ness  became  manifest,  with  its  attendant  cutting  pains. 
Fortunately  Dr.  Berlin  soon  arrested  this  malady,  which 
has  brought  so  many  journeys  in  the  Arctic  regions  to  a 
close,  by  distributing  snow-spectacles  and  by  inoculating 
a  solutic.n  of  zinc  vitriol  iii  the  blood-stained  eyes. 
Another  malady— if  not  so  dangerous,  at  all  events  quite 


as  painful — was  caused  by  the  sunshine  in  the  dry,  trans* 
parent,  and  thin  air  on  the  bkin  of  the  f.ice.  It  produced 
a  vivid  redness  and  a  perspiration  with  large  burning 
blister;,  which,  shrivelling  up,  caused  the  skin  of  the 
nose,  ears,  and  cheeks  to  fall  off  in  large  patches.  This 
was  repeated  several  times,  and  the  pabi  increased  by  tbe 
effect  of  the  cold  morning  air  on  the  newly-formed  sldn. 
Any  similar  effect  the  sun  has  not  in  the  tropics.  With 
the  exception  of  these  complaints  none  of  us  suffered  any 
illness. 

On  July  13  we  covered  thirteen,  on  the  I4(h  ten,  and  the 
15th  fourteen,  kilometres  (9th  to  nth  camps  .  .At  first  the 
road  gradually  rose,  and  wc  then  came  to  a  plain  which  I 
in  error  believed  was  the  crest  of  the  inland  ice.  ThA 
aneroids,  however,  showed  that  we  wen  BtQl  ascending : 
thus  tbe  9th  camp  lies  753*  the  toth877,the  iitb  Wi*  and 
tbe  t3th  96s  roetraa  above  the  sea.    Our  raad  was 
still  crossed  by  swift  and  strong  rivers,  but  the  Ioe 
became  more   smooth,  while  the  kryokonitc  cavities 
became  more  and  more  troublesome.    This  was  made 
more  unpleasant  by  rain  which  began  to  fall  on  the 
!  afternoon  of  July  13,  with  a  heavy  wind  from  south-east. 
'  It  continued  all  the  night,  and  the  next  morning  turned 
I  into  a  snowstorm.  We  all  got  very  wet,  but  consoled 
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ourselves  with  the  thoaght  that  the  storm  coming  from 
south  east  argued  well  for  an  ice-free  interior,   whea  it 

deared  a  little  wc  strained  our  eyes  to  trace  any  moun- 
tains which  would  break  the  ice  horizon  around  us,  which 
evcr>'where  was  as  level  as  that  of  the  sea.  The  (iesire 
soon  "  to  be  there  "  was  as  fervent  as  that  of  the  searchers 
of  the  Eldorado  of  yore,  and  the  sailors  and  the  Lapps 
had  no  shadow  of  doubt  as  to  the  existence  of  an  ice-free 
interior.  And  at  noon,  before  reaching  camp  No.  12, 
enoTbodr  fiutdod  he  could  distioguish  mounUiBS  frr 
away  to  the  east  They  appeared  to  remain  perlbetly 
ilationar>'  ns  the  clouds  drifted  past  them,  a  sure  sign, 
we  thought,  of  its  not  being  a  mass  of  clouds.  They 
were  scanned  with  telescopes,  drawn,  discussed,  and 
at  last  saluted  with  a  ringing  cheer.  Hut  \vc  sonn  came 
to  the  conclusion  that  they  were  unfortunately  no  moun- 
tain^ but  merely  the  dark  reflection  of  some  lakes  further 
to  the  eMt  in  the  ice  dmert. 

A.  E.  NoKDnmcjOLD 

{To  b4  COHtiHUtd.) 

THE  RB'ENTOMBMENT  OF  WILUAM 

HARVEY 

FOR  two  hundred  and  twenty-six  years  the  mortal 
remains  of  the  immortal  discovaicr  of  the  ciccula- 
tion  of  the  blood  rested,  unburied,  in  a  vaidt  of  ft  fittle 
church  in  the  parish  of  HempMoiuly  ibont  seven  auies 

from  Saffron  Walden,  in  Essex. 

Harvey  died  on  the  3rd  of  June,  in  the  year  1657, 
being  then  in  his  eightieth  year,  but  the  precise  place  of 
h^deadl  is  not  Imown.  He  fell,  full  of  days  and  honours, 
and  rctidiied  Us  ftcnlties  so  completely  to  the  last  day  of 
his  life  that  he  dfareded  his  apothecary,  Samboke,  what  to 
do  in  the  way  of  t*tatment  He  beckoned  to  Samboke  to 
take  blood  mm  mider  die  tongue  as  the  speech  was 
failing,  a  line  of  treatment  which  would  have  little  faTonr 
in  these  days,— and  .is  the  sun  of  June  3  went  down  he 
went  down  also.  His  death,  no  doubt,  tOOk  plaos  in 
London,  and  probably  near  to  Smithfield. 

On  June  26,  twenty-three  days  after  the  death,  the 
body  of  William  Harvey  was  laid  in  the  vault  at  Hemp- 
stead. In  the  interval  a  cast  lad  been  taken  from  the 
liue  toe  a  nu^  and  leady  sculptor  to  work  from, 
and  die  body,  after  a  custom  of  the  time,  roiled  first, 
in  a 'I  probability,  in  aCMtt  eloth,  had  been  inclosed  in  a 
leaden  ciiest.  it  was  then  conveyed  to  Hempstead,  a 
distance  of  about  fifty  miles,  in  those  d.ivi  a  jnarney  of 
no  slight  import.ince.  The  body  was  followed  by  many 
of  the  Fellows  of  the  College  of  I'hysicians  out  of  town, 
and  it  m.iy  be  that  some  of  them  went  as  far  as  Hemp- 
stead. Cert.iinly  one  scholar,  though  he  was  not  a 
Fdiaw,  namely  Aubrevi  the  liistorian,  was  present  wlien 
die  body  was  put  into  tne  vault  "  I  was  at  bis  funeral, 
.n:id  helpt  to  carry  him  into  the  vault"  These  are 
Aubrey's  words.  The  vault  referred  to  had  been  built  by 
Eliab,  the  merchant  brother  of  the  anatomist,  and  over  it 
was  erected  a  chapel  connected  with  the  church  at  the 
north-eastern  corner.  The  vault  was  afterwards  filled 
with  the  Ixxiies  of  members  of  the  Harvey  family,  some 
few  "  Upt  in  Ind,"  like  their  peat  fdativ^  Others  bid  in 
coffins. 

For  nearly  two  centuries  little  seems  to  have  l>een 
recalled  of  the  remains  of  the  anatomist  They  l«r  with 
their  kindred  in  the  village  sepulchre  without  reference 

l>cing  made  to  them.  In  1S47  Dr.  Richardson,  F.R.S., 
then  assisting  Mr.  Thomas  lirowne,  a  surgeon  in  .Saffron 
Walden,  was  told  one  day  by  a  cottager  that  the  great 
Dr.  Harvey  was  buried  in  Hempstead  Church,  and  next 
day  discovered  that  it  was  really  Harvey  the  anatomist 
and  pliysiol«)iist.aad  that  the  body,  "lapt  in  lead"  as 
Aubray  deaolbc^lqpdMfepiobabljasit  had  origieaDy 
been  placed. 
At  uiat  time  tlie  foot  of  dwleatai  ^esttqr  under  the 


open  window  of  the  vaaU.  There  was  then  no  openfaig 

in  the  lead,  but  the  upper  surface  towards  the  middle 
of  the  body  w  a^  hr-jjinning  to  show  signs  of  sinking  in. 
There  was  much  dust  .md  several  stones  on  the  chest, 
which  were  removed.  The  remains  were  reported  upon 
after  this  by  Ur.  Tyler  Smith,  who  had  visited  the  pl.icc, 
to  the  Royal  College  of  Physicians,  and  in  1859  the 
College  deputed  the  late  Dr.  Alexander  Stewart  and 
Dr.  Quain  to  visit  and  report  They  made  their  report, 
and  some  changes  were  carried  out  m  the  vault ;  but  the 
window,  although  protected  by  the  addition  of  ben  hars, 
was  left  open,  and,  under  the  influence  of  air  and  damp^ 
the  lead  began  to  give  way. 

From  time  to  time  Dr.  Richardson  visited  the  pl.icc 
and  reported  on  the  changes  which  were  in  progress.  In 
the  lower  part  of  the  lid  of  the  Ic  iden  chest  the  sinking  be- 
came so  increased  that  a  kind  of  oblone  basin  was  formed, 
in  which  rain  water,  lieating  in  from  the  window,  accumu* 
lated.  Then  an  opening,  taking  the  shape  and  site  of  one 
of  the  Boond  openings  in  a  violoncello^  was  fermed,  and 
water  was  admitted  into  the  shell  itself.  Twice  it  seemed 
filled  with  thick  pitchy-looking  fluid,  and  although  the 
opening  was  temporarily  filled  tip  with  solder«  die  lepair 
did  not  last  very  long. 

In  1878  Dr.  Richardson  made  another  \isit  to  Hemp 
stead,  and  on  November  30  of  that  year  published  in 
tlie  Lancet  a  fiill  report  on  the  condition  of  the  re- 
nmios.tOBetber  with  SIS  illustrations.  Tlie  report  created 
oonsioerable  attention,  and  led  the  way  to  the  alteration 
that  has  been  recently  eflected.  In  January,  1881,  the 
beautiful  tower  of  the  old  church  at  liempstead  sud- 
denly fell,  dragging  a  portion  of  the  church  with  it.  It 
was  found  that  the  Harvey  vault  and  chapel  were  not 
injured,  but  that  the  Icadi-n  slicU  in  whi^h  Harvey  was 
laid  was  again  filled  with  water,  and  that  the  preservation 
of  the  case  could  not  be  much  longer  insured.  In  Feb- 
ruary, 1883,  tlie  Royal  College  of  Physiciaaiu  formed  a 
committee  to  undertake  the  duty  of  plactaig  die  remains 
in  a  position  in  wliich  they  would  be  permanently  re> 
tainea.  The  result  was  that  the  College  obtained  peimis* 
sion  of  the  representatives  of  the  Harvey  family  to  remove 
the  remains  from  the  vault  and  to  pi  ice  them  in  a  solid 
marble  sarcophagus  in  the  Harvey  chapel  above.  -Such 
is  a  succinct  history  of  the  proceedings  previous  to  the 
removal  and  re-entombment  on  October  18  of  this  year. 

The  ceremony  of  the  i8th  was  extremely  simple.  As 
was  befitting,  a  number  of  the  Fellows  of  the  College— 
eight  in  all— lM»e  the  remains  from  the  vault  along  the 
northern  idde  of  the  ehordi  to  die  western  entrance,  and 
a  through  the  aisle  to  the  entrance  of  the  Harvey  chapel, 
un  the  left  of  the  chancel.  The  vicar  of  Hempstead, 
the  Rev.  R.  H.  Eustace,  and  the  curate,  the  Rev.  J.  Escreet, 
led  the  procession ;  then  came  the  bearers  with  their 
charge  on  a  bier;  after  them,  four  of  the  representativej 
of  the  Harvey  family ;  and,  next  in  order,  the  President, 
all  the  office-bearers,  and  the  Fellows  of  the  Royal  Cdllega 
of  Physicians  who  had  come  to  take  part  in  the  ceramonifi. 

After  a  short  service  the  leaden  case  was  placed  in 
the  sarcophagus.  On  die  breastplate  of  the  case  the 
original  inscription — 

Doctor 
William.  Harvej 
Decesed.  The.  J. 

Of  Jvne  1657. 
Aged  79  years 

was  still  quite  perfect,  as  was  also  a  roagh  metal  cast  of 

a  face  with  a  small  imperial  from  the  lower  Hp  to  the 
chin.  After  the  remains  had  been  laid  in  the  marble, 
the  President  of  the  College,  Sir  William  Jenner,  placed 
on  them  a  leaden  case  containing  the  College  edition 
of  the  complete  worki  of  Harvey.  The  volume  was 
the  Latin  edition  of  1765^  edited  for  the  College  b^ 
Maik  Ahensidch  uwtndlng  in  the  first  pages  a  lifi 
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of  the  illustrious  anatoinist  and  discoverer.  Together 
iritll  tiiis  volume  there  was  also  put  into  the  sarcopnagus 
•  memorial  bottle  cased  in  lead  and  containing  various 
details  relating  to  the  removal.  The  bottle  included 
views  of  the  church,  before  and  after  the  Ml  of  the 
tower,  executed  on  wood  ;  a  description  of  ^  diaich 
and  the  vault,  and  the  time  the  remains  had  been  in  the 
vault  ;  several  piiotogr.iphic  views  of  the  church ;  a 
beautiful  jjhotograph  of  the  bust  of  Harvey  ;  a  scroll  of 
vellum  on  which  was  engraved  a  description  of  the 
reasons  why  the  remains  had  been  put  into  the  marble, 
with  the  names  of  all  who  had  taken  part  in  the  cere- 
mony; and  a  printed  account  of  dltt  proceedings  that 
were  carried  out  at  the  second  intennent  on  October  i8th, 
1883.  The  sarcophagus  was  then  finally  dosed  by  rolling 
on  and  cementing;  down  the  massive  cover  or  lid.  On 
the  western  side  uf  the  sarcophagus  is  engraved  the 
loUowing: — 

The  remains  or  William  Harvey, 

DISCOVERER  OF  THE  CIRCULATION  OF  THE  BLOOD, 
WERK  REVI  REN  1  lAI.t  V   I'LAl  I  D   IN  THIS  SARCOPHAGUS 
BY  THE  KOYAL  COLLEGE  OF  PHYSICIANS  OF  LONUON 
Ur  TBI  TEAR  1883. 

At  the  foot  arc  inscribed  the  words, 

WILLIAM  HARVEY. 

Born  1578.     Diid  1657. 


NOTES 

Wb  u«  glad  to  karn  (hat  M.  Domai  is  mnch  better,  thongh 
His  pnbaUe  he  will  have  to  spoid  the  winter  in  the  wnth  of 
Pfaaee. 

The  arrnn^cmcnts  f.-r  l>c:jiniiing  WQffc  atBcnlfevi^  OT-  crv.!- 
tory  will  be  completed  this  week,  and  Mr.  Onoad  will  take  up 
his  post  on  the  summit  in  the  middle  of  next  week,  when  ob- 
[enraliMM  will  he  at  oooe  b^nn.  The  telegraph  cable  has  now 
beeneoBiiialdyfaU. 

The  FiiheciM  KghiHiion  was  doatd  yeUenby  with  much 
cmOMWy;  itssuoeaisas  a  popolar  exhibition  !<:  .ilmost  iinpre- 
eadentod,  and,  as  we  haie  pefallMd  oat  in  several  articles,  some 
of  the  eihiblls  have  ben  of  teal  sdaatifie  vriot. 

We  rejjrcl  to  announce  the  de.tth,  Last  SalurJ.iy,  of  M.  l!ri.  .;uef, 
the  tt  cll  l.now  n  electrician,  meml>cr  of  the  Frendi  Iiutilutc  and  of 
the  Bnreaa  des  Loi^tudes.  H.  Dreguet's  second  son,  a  promising 
dflctiidaii,  died  about  twelve  monthi  ago,  and  was  deeply  re> 
gretted.  The  death  of  M.  Bicgnet  has  been  all  the  more  noticed 
that  a  few  days  ago  the  death  of  M.  Niaudet-lircijuct,  his 
nephet^,  «as  announced.  M.  Niaudet-Br^et  was  alio  devoted 
to  electricity.  The  well-known  Breguet  finn  wHl  not  be  eirtin- 
guiahcd  b7  these  multifarious  losses,  having  been  made  lately  a 
]oials(oek  eompony.  It  is  one  of  the  oldest  in  I'ari^  ha\  ing 
becneitaUidndiai78> 

The  arrangemenf:  for  the  International  Fort'itry  Fxhit  ition 
which  is  to  be  held  iti  Edinburgh  next  year  have  been  settled. 
The  classificition  of  the  exhibits  rangen  over  a  wide  and  inter- 
esting field.  Practical  forestry  will  be  ilhutiated  by  implements, 
models  of  li«t%  applianees  for  lloathig  and  tran^purti  ng  limber, 
and  WOod-WorUing  machinery  of  every  description.  The  dejiart- 
went  of  forest  produce  will  include  a  collection  of  tbe  chief 
vscs  to  which  the  raw  and  the  manaiketriTed  material  of  die 
woods  mef  be  applied.  The  class  of  scientific  forestry  will  deal 
with  the  botaagr  of  the  forests,  forest  entomology,  prc^en ative 
processes appSed  to  timl  or,  foss-il  pUnts,  parasites,  and  numerous 
other  subjects.  Growing  specimens  of  rare  and  ornamental  trees 
and  shrubs,  nutk  wwk  itt  atboan^  hridi^  fotci^  and  aeat^ 
and  diisd  speclsasus  of  ornamental  objects  will  eiCDplify  the 


division  of  ornamental  forestry.  The  remaining  dcpartmCHia 
will  include  pictorial  illnstratiuus  of  the  trees,  foliage^  and 
scenery  of  all  countries,  and  the  effects  of  blight,  occidenlt  pan* 
&!iic  growth,  and  abnormal  conditions  together  with  the  liMSB-' 
lore  111'  fi.iostry,  working  plans  of  phntation^,  and  examples  of 
the  ecoooaiic  condition  of  foresters  and  woodmen.  The  entries 
for  the  EahlfaitkB  wm  dose  on  October  4, 1884. 

Last  Thnrsday,  October  38,  the  three  ebuses  of  the  JVmicfc 

Institute  held  their  annual  meeting.  Tbe  addresses  were  de- 
livered this  year  by  the  memb:r*  of  other  classes  than  the 
Acailemy  of  Sciences,  In  the  evening  the  meinLer^  i  f  tlie 
Insiitnte  held  a  great  banquet  bj  subscription  among  themselves, 
lliis  is  the  first  tfane  that  the  amwal  netting  hu  been  so 
s(jlemni^ed. 

Ths  seventh  International  Geodetic  Conferenee  tcraitialtd  its 
labours  on  October  24,  w  hen  Ae  actlag  president.  Col  Perreto, 

pr>>claimcd  the  result  of  the  new  election  of  the  ]H.Tti;ancr.l  com- 
mittee, as  follows : — Lieut. -General  Ibanez,  Director-General  of 
the  Geographical  and  Statistical  Institute,  Madrid,  President ; 
Col.  I-'errero,  President  of  the  Italian  Geodetic  Commusion, 
N  ice-President ;  and  Dr.  Hirscb,  Director  of  the  Observatory  at 
Neuchatcl,  and  Dr.  von  Oppolzcr,  Professor  of  Astronomy  at 
the  University  of  Vienna,  SeaeUtries.  Pro!  Bauernfetnd  read 
his  report  on  nftactioQ,  wMchwosfaiUewed  lijra  prapesal,  aoade 
liy  Mnjor  %rtl«  and  npi'fovf  l,  to  the  effect  that  the  Conference 
cx|  rosed  a  hope  that  all  ilic  Euruj'cau  St.ites  re]wesented  in  the 
-Association  would  institute  thorough  investigatiotis  into  terrestrial 
refractioiv  in  order  to  ascertato  the  inflaeuces  which  the  different 
charactefisties  of  the  ground  and  of  the  dhnate  cxerdae  vpoa 
refraction.  Prof.  Schiaporelli,  Director  cf  the  Observatory  at 
Milan,  read  the  report  of  the  special  committee  named  to  oon> 
sider  the  proposal  made  by  Prof.  Fergola  regarding  systenuUic 
observations  of  latitude^  with  the  intent  of  vtrifyiag  tbe  amtaQi^ 
of  tbe  leiiestilal  axb of  rotatiOD,  and  nseertainhig  llw  ■niawtiui 
.if  ll  e  pok-i  ;  which  report,  after  f  in..'  discussion  r^parding  the 
nunncr  in  which  the  observalioiu  should  be  carried  out,  was 
approved* 

pAR<iN  NoKUK.vsKioi.n  has,  in  consequence  of  tbe  attacVs 
which  have  been  made  in  foreign  journals  in  cooneelioa  with  tbo 
unfortunate  Dijmfhna  expedition,  on  hb  theory  as  to  die  naviga- 
bility of  the  Kara  Sea,  tclcgra[ilicd  to  I.icut.  Hov^aard  imjuiring 
whether  he  considered  it  would  have  been  possible  to  reach  tbe 
Ycdsei  this  sommer.  Lieut.  Hovgtard  replied  diat  he  was 
fully  convinced  that  had  he  been  prepared  to  proceed  he  could 
easily  have  reached  Siberia  this  autumn,  and  further  points  oat 
that  he  could  have  don;  so  last  year  also  ha<l  he  not,  by  signals 
of  distress  from  the  Fama,  been  compelled  to  leave  tlie  lead 
along  Oe  shore  of  tiieWaignte  Uand,  whiAwns  open  aa  §u 
as  the  eye  coold  iMch,  and  eoMr  ttM  padt-iee  when  he  waa 
frozen  in. 

In  No.  3,  vol.  vi.  of  ihc  Dculscht  Ceo^raJ-hische  /uaiter  is  au 
article  by  Prof.  linrgen,  in  which  he  discusses  the  objects  pio* 
posed  and  the  theories  entertained  bjr  Mordenslijdld  inoooHctfon 
with  his  expedition  to  Greenland.  The  paper  was  written 
before  tlie  exj'eiU'i  mi  left.  Dr.  P n^c-i  i Muces  sttue  particulars 
which  make  hiui  incline  to  ihc  »u]>pu»itiun  that  the  watershed  of 
GreenLiud  lies  rather  towards  tbe  east  than  the  west.  In  any  case, 
in  consideration  of  the  comparatively  short  dhtfanrf  of  any  part  of 
Greenland  from  the  sea,  and  of  its  low  avenge  temperatnre. 
Dr.  Ciirgen  arpuc>  that  wimh  both  from  the  east  and  the  w  csl 
m  U4t  deposit  snow  ever)"where  on  the  weather  side  of  the  moun- 
tains against  which  theyNtrike,  and  so  maintain  tlse  conditions 
fior  the  formation  of  giscicxs.  These  gladen^  again*  nmst  ia  the 
eoune  of  time  dilft  down  into  the  vaUsfs  and  fewest  levchr, 
^tenqpcmtnreof  Gieenlaad  even  down  to  the  level  of  tbniea 
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lieing  evciyvrhert  Mow  the  freedng'pelnt.   Thb  vtew  b  Anther 

supported  by  ascertained  facts  ami  by  condusioiv;  drawn  from 
the  direction  of  the  «itid»,  u  given  ia  Coitia'«  w^rk,  "  I  he 
Winds  of  the  Globe."  The  Utlde  isatker  respects  communi- 
I  ioipsciut  details  Mid  aigaaMaU  Mfaiding  the  faagiai^iy 


Trb  AkMchlioB  latenutkHUle  Afiricaine  hes  hees  10  tatislied 

N\  ith  the  services  of  the  Swc<si«h  officers  who  a^^i^t  >fr.  St  ril.-y 
lu  iiis  exploiLs  on  the  Congo,  that  four  more,  who  hasc  vjIuu- 
tccred  their  services,  have  been  cqflfdy  vUl  lc^^'<:  Europe 
oa  KovoBber  15.  We  Muouead  •ame  time  beck  that  the 
RoTsl  Geosnphieal  Sedetf  of  Sweda  had  conferred  the  Vega 
mcda^  the  greatest  honour  at  the  disposal  of  the  Society,  Mr. 
Stanley.  At  the  h»t  meeting  of  the  Society  the  President,  Dr. 
Montelius,  read  a  letter  received  f  cm  the  explorer,  dated  Stanley 
Pool,  in  which  he  lliaakcd  the  Socic^  for  the  peat  hmour 
leahiM. 


Tm  laal  wuBtier  of  the  IwaHa  of  the  East  Siberian  Geo- 
graphical  Society  contaias  a  valuable  paper  by  MM.  AgapitofT 
and  Khalganoii^  oa  the  Shamanism  of  the  Balafanali  Buiata  of 
th«  province  of  Irkutsk  ;  Bcreral  letters  fimm  tibe  Lena  Meleoro. 
logical  Station  (already  noticed  in  Nature),  with  a  plan  of  the 
station  ;  meteorological  ob&ervatiouii  made  at  Markha  in  August 
and  Scpteml>er,  1SS2,  and  at  Magan(ten  miles  to  llie  north-west 
of  Y^kutkkJ,  from  Jul/,  ittSa,  to  March,  1883  j  and  a  paper  on 
the  acttleaMals  of  the  14,000  CMnese,  If  aatd)oa%  Md  DdMora, 

who  l)a\c  remained  tin  !cr  ChincNC  rule,  at'.hoU^  Mllkld  OO 
the  left  bank  ot  tiic  Amur,  at  and  bclow  US  couflocnce  with  the 
Zcja.  We  notice  in  this  paper  that  during  the  three  great 
win— rr  innndations  of  18&1,  the  le\'el  of  water  in  the  Aaorf  one 
no*  wM«  It  this  place,  and  the  Zeja  i  -3  mile  wide,  rose  as  much 
as  19  feet  in  a  few  days,  and  that  thewholc  chan^je  of  level  of  the 
Amur  was,  daring  the  &uinnier,  as  much  as  2S  feet.  Thii 
nltbomh  mnd  below  those  which  arc  t'jiusil  fur  the  Amur  below 
jls  coaflamce  with  the  S«igaii»  and  esceeded  dnriaf  the  imu- 
dnCbme  of  1873,  (riveatoow  idea  of  the  nMaofwalarpanndon 
the  Pacific  slope  of  tlw  |mt  SQicriaa  pbtem dwi^f  tht  acttan 

of  the  summer  rains. 

An  interesting  relic  of  the  pa^t  has  ju^t  been  unearthed  in  the 
of  PullKirou^jh,  .Su^-'cx,  in  the  shape  of  a  canoe,  which 
pnrtlj  embedded  under  the  Kim  Ainn,  and  partlj  in  land 
oei  the  aeaidi  aide  of  that  ri?er.  The  boat  is  of  solid  oak,  and 
hewn  from  a  single  nia'isive  tntnk.  That  it  was  ni.ide  before 
the  iLnowledge  of  metal  is  evident,  as  there  is  not  a  trace  of 
or  planking.  It  must  have  been  hollowed  by  means  of 
the  stone  aaa  aad  of  lire,  fnither  evidence  in  fwnmc  of  Ihe 
anti({uity  of  this  boat  appears  to  be  aflbrded  by  tlie  varfans 
accumulations  which  had  fom«  '  f.o  that  ]rir;ion  of  it  which 
was  embedded  in  the  earth.  These  i>trata,  to  the  depth  of  nine 
fwt»  have  been  asecrtaiael  to  he  loam,  yellow  day,  a  thin  layer 
f  leaves,  followed  bj  a  atatum  of  bine  mud,  beneath  which  lay 
I  lie  boat  embedded  in  drift  sand.  Hie  prow  portion  of  the  boat 
lay  in  the  river,  and  this  is  by  far  the  most  dilapidated.  The 
stem  is  oomparatively  intact.  The  present  dimensions  of  the 
boet  era  fiAacn  feet  hgrfimrffeet;  hot  ar^|^na%  It  was  probaMf 
dgbteen  feet  long. 

On  Monday,  September  24,  about  9  p.m.,  a  icmarkable 
licnomenon  occurred  at  Karing<>n,  in  the  province  of  Bohus, 
Sweden.  1  'unng  a  perfect  calm  a  violent  \shirlw'ind  suddenly 
aroac  £rom  the  »oiith«east,  canyiag  with  it  a  qoantity  of  sand, 
cerdi,  «iidatoaw,  wheaanddcidjrahri^  Hlbt  Ut  up  evciyaib* 
jcct  and  made  the  night  as  clear  as  diy.  This  was  cuuied  by  a 
iuaj(m6cent  meteor,  egg-shaped  in  form,  which  appeared  in  tlic 
'*^«,  aad  which  at  first  seemed  to  consist  of  myriads  of  large 
sfvkMf  padaall^  chasing  into  a  star  sbiaiqg  with  a  bimdiiv 


lastfe,  and  whidi  bmt^  wl^  all  the  cdtwRs  of  the  rainbow,  in 

the  north -wc't,  four  to  five  metres  abjve  the  hjrlion.  When 
the  metc:)r  had  disappeared  the  wind  su  Idenly  fell,  and  it  w  as 
again  perfectly  calm.  The  pheno-uenon  la<sted  about  sixty 
seconds.  TIk  wind  lad  tliraajhout  tlie  day  lieen  sonlh  aad 
very  slight. 

Da.  Mivnt  askaat  to  slate  that  fai  cor  aole  on  Ms  paper  on 

jadeitc  the  innie  A/l  J  shoald  be  ,^fjn!ct'iur,  and  he  thinks 

it  better,  to  avoid  misuudcr>taading,  tou>e  yj/riV^'iiistead  of  jade. 
Moreover,  the  material  from  .Montcvijo  is  only  doubtfully 
jadeita.  At  SacluHTt  Uckcrmark,  oaly  one  pieea  was  lignad, 
battUs  is  the  fcnrtfi  *'fai  North  Gereiany."  "At  dw  same 
time,"  Pr.  Meyer  wTites,  "  I  fake  the  lihicrty  of  drawing  the 
attention  of  )'our  readers  to  Prof.  Arzruni's  recently>pabliatied 
paper  on  the  jade  ^uesti  jn  in  the  Berlin  Z*Uteir^/llf  Btkmdtgk, 
pp.  163- 190.  The  mineialoi^t  of  Breslaa  oomes  to  the  same 
conclusion  as  my/ielf,  /.<■.  that  the  raw  materiih  were  mi  imported 
from  Aji  1  ;  a  vl  il  ,.•  chief  roi.fii  ujxii>  which  he  relics  is  that 
he  found  the  ne|>hrite  and  jadeite  varieties  iiM  the  diifereat 
localities  to  poaaom  ifflaU  oteoscopical  diliiHaaeafc  This 
alone  would  suffice  to  put  a^ide  the  im;iination  hypothesis.  1 
discovered  last  September  in  Gra/,  Styi  ia,  a  l>oiiIdcr  of  nephrite 
from  the  allavium  of  the  river  Mur,  and  shall  soon  ^^end  you  a 
separate  copy  of  the  paper  wliich  1  am  abaut  to  publi  -h  on  the 
Mime." 

A  PAi..«Oi.iTHtc  implement  of  hrfe  siie  was  found  a  week 
or  two  ago  bgr  M'*  C«  F«  LawmM^  of  49^  Beech  Stneti  ia 
gravel  aaeatated  la  ^  Clerkeawnll  Read,  near  tho  g— loei 

IIou«e.  The  implement  weighs  i  lb.  3  ot.,  and  is  slightly 
larger  than  the  historical  implement  found  near  Gray's  Inn  I.ane 
at  the  doaa  of  the  sereataanth  ontniy,  and  aow  la  tha  BriUdi 

Museum. 

A  SHA&F  shock  of  earthqualie  was  felt  at  Bermuda  on  October 
3(1^  bat  aodaoMfa  was  done.  A  shook  was  fdt  at  TiAkend 

at  twenty  miniUaa  past  two  on  the  mornin;^  of  the  27lh,  ac- 
comi>anied  by  load  subterranean  rumblings.  A  cjc^jiatch  froaa 
Smyrna  dated  October  38  reports  that  the  v-all  surrounding 
the  town,  the  Aqaednct,  aad  the  Hadji  Hatsein  Mos^  have 
been  damaged  by  an  earthqoalce.  The  rafanufct  aad  doow  of  the 
Hadji  AH  Mo-'iy.io  ,it  Capan  Vourla  have  aI>o  been  injured.  At 
the  la&t-naued  tow  n  one  hundred  and  sixty-nine  persooi  have 
been  serioudy,  and  sixty-one  slighlfyt  hart.  8>Wtf  irilM 
wounded  pcoj'L'  arc  in  the  h^'Spilals. 

A  Roman  city  iias  been  discovered  ia  Tunis  by  Lieut.  Mas* 
seaa^  who  latdy  aeeoapliahed  a  setaMlfie  ariadaa  ia  the  vidalty 

of  Bograra  (Gulf  of  Gabe^).  Thit  city  i<;  said  to  be  located  in  the 
southern  part  of  Djerba.  The  circuit  of  the  mina  is  about  three 
kiloaacifas. 

An  extraordinary  case  of  iiTiiMiaca  hai  been  ob^erve^l  in  the 
vicinity  of  Bone.  The  Naiba,  an  isolated  mountain  of  So3 
metres  akitudo,  is  gradually  desoending  into  the  bosom  of  the 
earth.  A  deep  excavation  has  bean  amde  all  roond,  nadcdiag 
tlM  wh<^  ingttlfol  mass. 

WiTR  rcftrence  to  oar  ootlea  of  "The  Vlihaa  of  Graat 

Britain  and  Irelan  i,"  last  week  ([>.  61 1>,  Mn  Dqf  widie$  u$ 
to  ilBte  that  the  w  ork  wUl  be  in  tw  o  volumes,  aad  tet  the  poru 
pehliahed  laaA  to  p.  1 J6  of  the  saeoed  TClaaae 

The  additions  to  the  Zoological  Society's  Gardens  during  Iha 

past  week  hachrie  a  Striped  Ilycaa  {Hjmia  Uria4a)  froai 
Ifotoeeo,  pustaltid  Iqr  Mr.  Ernest  H.  Ifaiqab}  a  Coauaoa 

Squirrel  {Sn'tirus  7  M/x<trfs),  Pr  i  1  i  ~h,  presented  by  Mrs.  M.  J.  Mitchi- 
son  ;  a  lUack  Rat  (Mus  niHuA,  I'^ritish,  presented  by  Mr.  Camp; 
a  Laughing  Kingfisher  {/.KueU  gigantta)  from  Australia,  pre- 
by  Mr.  S.  J.  W.  Cdman  i  a  Kestrel  {TtmmMculiu  elam- 
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daiius),  British,  presented  by  Mr.  T.  E.  Goon ;  two  Pintails 
aaOa),  two  Wi(Miw  {Uamm  fmdift),  Sunfit]^  pre- 
wnted  bjr  Mr.  Chailes  E.  BodfliM ;  •  Vba^tanA  Tortoiw  {Ta- 

tuiio  mar^htata)  from  the  Ionian  I^Ics,  presented  by  Miw 
MaascU  ;  a  I'wplc-faccd  Monkey  (Senin^pilhecus  Uucoprymnus  9  ) 
frOB  CqrlOi^  •  Pinche  Monkey  {Midas  adifut)  from  Br&zil,  two 
f^mmKm  IfarmOMts  yjUafaie  jacchus)  from  Soulh-Kast  Brazil, 
dflpodted ;  a  Chlrapuuee  (Anthropopitketut  tngl.yjyus  <; ),  a 
Chimpanzee  {,A>ithr<^/i<^/>Uh((us  ra.'rusf  9)  from  West  Africa,  a 
Chipping  Squirrel  (Tamiits  striata)  from  North  Americi,  two 
p—mMiiy  (FringUla  niotUi/riii,^illa),  Europeui,  pnrdused ; 
two  Siaon'i  Dwarf  Jerboas  {Dipodillus  simoni)  from  Arabia. 
WCtifed  in  excbai^e;  six  Long-no^  Vipers  {Viptra  ammo- 

4«k4t  Imhi  in  die  Guitaii. 


BIOLOGICAL  NOTES 

Obsirvations  on  the  Embryolwy  ok  the  Telkosts,  by 
J.  S.  King>ley  and  II.  \V.  Conn.  Tht-  ubsLivatiuns  were  made 
during  the  .summeni  nf  i88l  and  1882  at  the  ijumuier  Laboratory  of 
the  lioston  Society  of  Natural  Ilistoryat  Annisquam,  Mass., on  the 
C(!S  development  of  Ctenolahrus  earultus.  'llie  cess  were  ob- 
tained Imt  sniface  skimming,  and  were  usually  equally  abundant 
during  the  day  and  in  tbe  evenings  and  as  a  rale  were  more  so 
on  the  flow  than  on  the  ebb  of  tM  ttde.  Half  an  hottr's  skim- 
ming would  prodaoe  oo  an  average  150  e^fgs.  These  eggs  all 
floated  at  or  near  the  snrfaee  of  the  water,  and  presented  a  marked 
contrast  to  those  of  either  an  Elasmobranch,  Hatrachian,  Reptile, 
or  Bird,  in  that  the  germinative  portion  is  invariably  downward 
or  on  'be  lower  stufaee  of  Ibeiegg,  while  the  deutophum  is 
ti|ipcr:n  t.  Tbe  ttages  obaetved  were :  the  maturation  of  the 
etaiii»  the  phenomena  of  aegmentation  until  the  formation  of 
tbe  gem  mfm,  the  fonnation  of  the  three  primary  layers, 
the  segmentation  carity,  the  invagination  of  the  hjrpoblast, 
and  the  appearance  of  nuclei  in  the  intermediary  layer 
of  Van  Bambeke.  the  formation  of  the  notocbord  aad 
nenral  cords,  the  former  arising  from  the  hypoblast  at  Cllt  M  • 
longitnilinal  nediaa  thickening  of  that  kyer,  and  sabaeqnently 
bioonliiiff  Mipwnted  off  end  ^^jftg  its  puce  wwhtih  the  moeo* 
bhaiik  diMMib  dwdofOMak  of  tbB  optie  balbs  and  pvNo- 
vcitdjne> 

Emavoi.  .(.icAi.    MoNcicUArus.— Under  title  Trof. 

Alexander  Ai{,t>  iz  propo'ves  to  issue  a  .serie>>  of  selections  from 
embryo]ogic.il  m'jno;^r.iph5,  so  3.-i  Xn  (jive  the  student  in  an  easily 
accessible  form  a  more  or  less  complete  iconography  of  the 
cmbryol  igy  of  each  imjwtant  group  of  the  amiiial  kingdom. 
It  is  not  intended  that  these  monographs  .should  bo  handbooks  to 
ihc  subject,  bnl  rather  act  as  atlases  to  accomp.iny  niiy  general 
work  on  the  iiibject.  The  plates  will  be  issucft  in  j^sirts,  each 
part  covering'  a  sohil-'.'.  h;it  IlukIc  I  tu  hl,  and  occasional  a;)pendiccs 
may  t>c  published  t  >  i  revcu;  '.'riL-  j  lates  from  bccoaiini;  antiquated. 
The  itliiitralion  "ill  ie  arc  inipanial  by  carefully  [irep.ared 
explanatioas,  and  by  a  bibliography  of  the  subject  in  octavo. 
Tbi^  work,  planned  out  in  iS/j,  has  only  now  been  matured.  The 
first  part  i«on  the  embryology  of  Crustacea,  with  fourteen  plates 
edited  by  Walter  Faxon.  The  figure^  on  these  plates  arc  taken 
from  all  the  most  reliable  source*,  and  an  important  volume  of 
bibliography  accompaoies  the  aoai.  The  parts  devoted  to 
Echinodenns,  Acalephs,  and  Polyps  are  well  .advanced,  and  it  is 
fart  ended  to  figare  the  phenomena  connected  with  fecundation 
and  maturation  and  the  history  of  the  forma tioQ  of  the  em- 
bryonic layers  in  a  separate  part,  withoat Ilgwi to tbo  HWteOMUic 
zoological  connection  of  the  ob^crvaiions, 

Ceratoous  FORSTEKl.— .Mr.  .Morton  j^ot  t  AiKc  specimens 
of  this  fish  in  the  Mary  River,  t^)uccnsland,  one  nly  in  a  net ;  all 
the  other-  were  trapped  by  the  blacks  by  being  forced  through  a 
narrow  pxvsage  in  the  river  formed  by  a  kind  of  brushwood.  He 
noticed  a  curious  circumstance  .as  regards  their  habits.  At  the  time 
of  his  visit  a  nuniKr  of  Kucalyi)tus  trees  w  ere  in  full  lluwer  by  the 
banks  of  the  river,  and  as  the  blossoms  dropped  into  the  water  ihev 
were  eagerly  seized  and  swalhnvcd  by  thc-e  I'lsh.  The  stomachs 
of  each  of  the  specimens  captured  ntrc  literally  craumied  with 
these  flowers.  An  old  resident  told  Mr.  Morton  that  during 
June  to  .August  these  fi>h  go  in  pair-i,  that  they  make  slight  in- 
dentations in  the  mu<idy  bottonr  ni  from  six  to  ten  ict^  of  water, 
in  which  the  spawn  is  deposited,  that  the  male  and'  femtUe  &sb 


remain  near  the  spawn,  and  are  not  then  easily  disturbed,  tba* 
they  frc<iuent  the  same  place  every  ye.ar,  and  that  the  spowap 
frog-like,  lie  had  taken  i;  anJ  iiitched  it  in  a  tub  of  v\-aMfk 
keeping  the  J  oung  alive  for  some  weeks.  (W.  Macleay  in  /Vwr. 
Urn,  S$e,i»mSmtk  tVala,  voL  viiL  port  3,  July  17.  1883). 

Glycockn  was  Utelv  fonad  b*  II.  Enera  in  fnngi  af  tbe 
order  AscoroyMtes  (heRire,  it  bad  oa^  been  obaerved  i»  Ac 
aataaal  kingdooi  aad  ia  If yaoaqroalti,  oifninns  whidi  iiata» 
liita  bare  pbu»d,  WMoelbBei  aeiooff  aniBili^  Bometimea  aaM^g 
plants).  Continuing  his  researdies,  he  now  finds  tbe  anhalaaep 
(Butt,  B^g.  Mad.,  Ho.  il,  1882),  not  only  in  AlMMiiymfi,  bal 
ia naajr  Mucorinex,  aacb  tu  Pkynmfcts  mtmt^  Mmctrmtmadt, 
and  arieniftr,  PittUhu  trjnitlHiim,  CMatKMbm  ymim, 
Pipttctpkalis  Freteniana,  Synectphalu  mhCmm.  He  baa  apotfdf 
studied  Phytomyta  miUmt.  tbe  huge  die  of  wUdl  it  a»  aiwa. 
tage.  In  it  the  glyoogeadoea  not  occur  in  localised  flBHMI^asbl 
the  Aui  of  Ascomyoetes.  When  the  mycelium  Hbm— H  ay 
young  it  is  distributed  throughout  the  protoplasm  ;  later  it  is 
carried  to  the  top  of  the  cell  which  is  destined  to  give  riae  to  tbe 
sp-^rangium.  Tis  quantity  does  not  dimiaisb  BOtaMy  d■rf^g 
formation  of  the  sjxirangium,  so  it  does  not  seen  to  baTe  a 
pre]>onderant  /  AV  in  growth  of  the  membrane.  It  is  found  in 
the  spores,  and  jwibabty  another  portion  serves  for  respiratory 
combustion;  the  rest  may  I'e  utlli  cd  for  growth  of  metnbraaCB 
of  the  sporangium  l'ilament  and  the  spores.  Having  got  40 
grammes  of  dried  rhycomyies,  M.  Errcra  extracted  glycoi^;-. 
with  all  its  reactioa*,  confirming  the  results  of  oucro-chenucai 
aaaljrib 


MARINE  ZOOLOGICAL  LABORA  TORIES « 

fXHE  foUowiag  oommunication  has  been  forwarded  to  aa  by  aa 
eminent  bioMciM^witbtbtnqanttbBt  it  be  icpradMOdia 

oar  pages]  ^— 

Nearly  all  the  European  States  except  England  have  ca 
their  sea-coast  marine  zoological  laboratories  ;  it  may  there- 
fore, espedalljr  in  view  of  the  recent  proposals  of  Prof.  Lan- 
kester,  and  the  manifesto  of  biologists  which  has  followed  it, 
perhaps  be  interesting  to  your  readers  to  peruse  the  follotvicg 
dcsGi^iliaa  of  these  laboratories  ;  they  will  then  be  able  t» 
appraeiata  flkcir  ntility,  indeed  absolute  necessity,  in  oidcr  tO 
ttndy  or  pursue  investigatioas  in  certain  branches  of  sraaaim^ 

Tncse  seaside  laboratories,  or  stations  zi/ologiques  aaanMbw, 
have  nearly  all  been  founded  b^  zoologists  for  the  [lurpoat  of 
advancing  zoological  science.  Fortunately  they  also  hdpbolh 
students  and  scioitists  in  other  Iiranches  of  science  than  tnat  of 
zoobgy,  the  one  to  anirc  at  a  proficiency  of  knowledge,  the 
other  to  carry  oat  inlefMliag  aad  valaable  researches  whidi,  but 
for  this  brotherly  help^  WMdd  be  imposdUe.  I1ie  countless 
species  of  aiariaaaataauB  attnot  fiwaiofcriata.  histologists,  aad 
comparative  aaatante  to  weriE  la  a  laM  iniidk  may  reveal  fiuts 
hitbcrto  iiadiNOMnd  ia  Oat  M«  BaABdaiaawbii^  ia  iMlBdcd 
ia  the  ata^r  of  tmrttU  aod  MM«  aalMlib 

TbeioooeiaoftheaakbamarfiibdoabtlcaiiBeKaaed  byte 
fMttbatdHyaicalwivatai  a  bealtbv  loeaUiy  on  a  bncbif  aia- 
shores  ao  as  to  allov  a  realiaBtion  arte  i^paietjy  aanaaabiat 
ooBhiaatioB  of  work  and  rait.  Hie  ideMit,  wotn  oat  by 
fatiguing  researches  made  in  town  laboratories,  finds  fresh  de- 
ments of  health  and  a  froh  field  for  research  by  passii^  three 
or  four  months  at  a  seaside  laboratory. 

The  first  of  this  class  of  laboratory  is  the  one  founded  at  Naples 
by  Herr  Dohni,  a  i>rivatc  enterprise  alnnj-t  exclusively  GerauD, 
which  nevertheless  has  received  substantial  aid  from  the  city 
of  Naples  aad  aoaw  yean  beaca  viU  beeoaM  tka  ivaa 

l)roperty. 

In  order  to  work  in  the  Naples  laboraton-  a  lleav^    :' •: 
exacted.    Nearly  all  the  tables  are  retainetl  yearly  by  liiiVcrt. 
universities  or  scientific  societies  ;  the  British  Association  has 
two  tables.    The  revenue  is  greatly  increased  by  the  fees  cl 
admission  to  an  mjuarium  of  marine  animal^. 

This  laboratory  is  admirafjly  orp.imseil  ;  there  is  an  agreetneut 
between  the  nuihorilies  and  tlie  lisl-.crmen  that  the  latter  shall 
lake  to  the  laboratory  all  rare  anunals  th.At  they  may  chance  to 
lind  ;  likewise  there  is  every  necessary  arrangement  for  drcdgioi 
excursions  and  for  diving  into  the  depths  of  the  sea  to  lind  .-uch 
animals  a:-  i  re  rcqoircd  for  study,  Tlicre  arc  several  s,"ulin^ 
boats  and  a  steamboat  belonging  to  the  laboratory,  which  is  *isf> 

«aMb  iMs." 
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The  aniuutls  are  kei 


xe  kept  in  a 


welt  provided  irith  diving  draaej. 
Isrge  tank,  whidi  it  * 
dimensions. 

France,  apart  from  the  labTr.ifnn,'  of  tVic  Science  Faculty  at 
Marseilles,  which  lias  an  arjmriuui  and  a  boat,  (Kis-cs'.ci  five 
seaside  laboratories.  They  arc  dijtributed  as  follows  :  one  at 
Villefranchc,  superintended  by  M.  liarrois  ;  one  at  lianyul?, 
iie.ir  I'ort  \■t'ndrL•^,  su|>criiilcndc<l  by  M.  Lac.ize  l>uthier,s; 
:ino;her  at  Concarncau,  on  the  south  coast  of  Brittany,  super- 
intended by  MM.  Kaliin  and  Pouchet  ;  an  . 'her  at  Ro  c  11', 
on  the  north  coast  of  liriltany,  stii)crintcn<lcd  by  M.  I.aca/i- 
Duthicrs ;  and  one  at  Havre,  superintended  by  M.  I'aul 
iJcrt.  lleviJcs  thciic  principal  establishment-,  tliere  arc 
iwo  or  three  others  sucli  as  tlujic  of  Aicailn  n  and 
Lucque-,  «hich  have  been  founded  cither  by  provincial  scien- 
tific sCK:ic'iic>,  iir  !:y  professors  who  have  received  some 
^  light  aid  from  the  corporations  of  the  towns  where  these  lalKjra- 
tories  are  established ;  but  these  bboratories  pos  css  neither 
Special  tenants,  boats,  nor  sailors,  therefore  they  arc  only  of  use 
to  their  founders  and  a  limited  number  of  pupils. 

The  laboratories  of  Villefranche,  Koscofl^  CdOCMCacM, 
Banyu's,  and  Havre  are  founded  and  kept  upbjihe  ViMKh 
Government ;  in  some  cases  the  c(Hrporatioas  tun*  |^va  BMMiey 
or  granted  land.  The  laboratories  of  CaaMiMn  tmd  RoMoff 
present  two  varieties  widely  diflTerent. 

The  laboratory  at  Concameau  is  tituated  at  the  enUaaee  to 
the  port ;  it  was  founded  by  Costc,  the  well-known  embryo- 
lo£ist,  who  wished  to  study  the  ditt'crciit  condilions  attending 
tlie  c^rodnction  of  marine  animals.  The  building  consists  of 
two  itoriea ;  the  gronnd  floor  is  used  for  the  aquariums,  three  in 
muBber;  on  the  lint  floor  are  th*  tvorkraom.  The  fodu 
focing  the  labonilofy  luve  been  atffiaed,  and  art  tnuirfonted 
into  e^t  basins  or  icicrvoin«f  wtttr^  CMdk  ft«B  JOQio  laoo 
feet  square,  and  fitom  15  to  ae  ftet  top.  He  eaiMUfiMit  ace 
liUed  with  water  aMUt  ol  a  pomp  set  Ib  noliaa  fa]p  tlw  wfaid. 
There  is  onlj  one  beet  bekwging  to  (hb  labonteiT,  bat  the 
Fkcncfa  Governncotelwqrt  piece  «  war  deop  at  tbe  diipeaal  of 
itt director;  thissanBMraoiBeofflMllteiaMiyweckcrt wanted 
to  dredge  a  hag  wwr  o«t  at  eea,  and  the  Ikwanment  lent  them 


•  despatch-beat.  neeoeitetaiDadefaineftee  animals,  bnt  u 
pooffsr  in Inwattbrates  than  that  of  RofcofT;  it  is  more  espe- 
daJ^a  coast  Ibr  seidine  fishing.   The  surrounding  scenery  is 

RnscoflT  perhaps  oflers  greater  advantages,  though  fewer  at- 
tractions. Cabbage-fields  and  tracts  of  land  devotci!  :  1  ihc 
cnltivation  of  artichokes,  though  a  proof  of  the  miUl  aud  dc- 
liehtful  climate  of  this  little  seaport,  are  by  no  mcan>  an  aLceiit- 
aUe  substitute  for  the  beautiful  scenery  of  CoiiLMnieau,  but  the 
treasttres  of  the  sea  licie,  iii-jic  .liiu::.!!:/.  th.in  r,n  il-.'.-  la^t  of 
Concarncau,  or  indecil  oil  any  other  [art  of  t!ic  uUjIc  I  rcnch 
coast,  are  ample  consolation  to  the  crowd  of  W  in  kct-.  \shu  ;likiu 
.illy  .iv  dl  themselves  of  the  facilities  for  studying  and  carrjing 
out  re  c.irchcs  which  the  Koscoff  kborat0*f»  MOIlded  If . 
Lac.i.'c  Duthicrs,  affords  them  free  of  co^t. 

1  ho  t:  ;:^;  t  of  Koscoff  offers  peculiar  advantages  for  a  seaside 
lalxaratory,  <jr,  in  French  terminology,  ttation  ujologique  mari- 
time. '1  lie  numerous  boulders  of  granite  serve  as  places  of 
shelter  for  the  tiei;.;hlx>uring  marine  animals.  It  also  presents  a 
vast  cxpan-c  of  sand  sca-shore  and  a  large  bay  of  shme,  thus 
all  the  dilTcreni  kinds  of  marine  animals  are  witiiin  reach. 

Notwahstanding  these  reii:arLd  Ic  cjualifications  which  M. 
Ijicare  lJuthiers  quickly  detected,  he  had  considerable  difficulty 
to  get  a  footing  for  his  laboratory.  It  now  con'-ists  of  a  lar^e 
house  bought  by  Government,  to  which  h.is  liecn  recently  added 
the  village  schoolhouse  (£coU  CommunaU),  a1>anduned,  since 
education  has  become  compulsory,  for  another  affording  increased 
acc  luimodation.  A  third  house,  opposite  to  the  one  bou^'ht  by 
-Government,  is  hired  for  the  convenience  of  the  laboratory 
workers.  It  must  be  remembered  that  Koscoff  is  only  a  little 
dshing  village,  and  it  is  often  difficult  to  find  a  room  during  the 
summer  season,  therefore  M.  Lactte.Dadllen  oSui  ft  bedroom 
to  all  who  work  io  bis  laboratory. 

There  are  two  sailors  belmging  to  the  laboratory  ;  and  one  of 
the  attendants  firom  the  Sorbonne  laboratory  ta  OQ  duty  at  Kos- 
coff during  the  sutiuncr  months.  TheCHWief  the  wbocttary 
readies  down  to  the  sea.  A  large  reservoir,  messaring  4200 
feet,  has  been  ooastmcted,  where  are  kept  marine  animals,  either 
•t  liberty  or  in  caaea.  On  •  amall  island  opposite  the  laborateiy 
there  is  a  '*bed''«to«  aatnab  oftelattaiy  haUlt  an 
almottatiaMr^. 


The  laboratory  lias  tljrcc  sailing  boats  adapted  for  taking  ex- 
CursiofLs  among  tlic  rucks  and  on  the  neighbouring  shores,  als  ■ 
for  drcdj^in;^  either  with  the  usual  draj;,  oystcr-drag,  or  with  a 
coral-i'i  htHL;  ap|>aratus.  The  hshcrmeti  also  take  a  consideiable 
quantity  of  marme  animals  to  the  laboratory. 

This  Koscoff  ttation  zoologiqut  maritime,  which  M.  Lacaze 
Duthicrs  had  so  much  trouble  to  found,  is  now  in  its  fifteenth 
year.  The  French  Government  by  decrees  added  to  its  local 
habit  iti  jtt,  which,  if  even  at  the  |ire  ent  titiie  not  perfect)  is 
iic\ crtheU  <:F  inimca>urablc  u'lhty  to  scientific  WerkCT^  and 
ihcrci  ire  contributes  to  the  progress  of  science. 

'iliL-  Kosco  If  laboratory  is  pcrhajis  nmrc  frequented  than  any 
other,  and  is  an  cnduriiii;  testimony  to  the  patience  an<l  laudable 
dctcrmin.ation  of  iis  founder  and  director.  T! <  tpen'-es  are 
defrayed  from  the  fund  annually  voted  by  the  I  rench  Tariianient 
for  public  instruction.  Here,  as  in  all  establi-hni'  iits  in  France 
for  higher  education,  no  fees  are  paid  ;  but  tiiis  success  wxs 
hardly  won  ;  the  necessary  sum  was  with  difficulty  wrung  from 
the  Government,  and  the  local  authorities,  notwithstanding  the 
evident  advantages  such  an  establishment  brings  to  the  village, 
were  equally  tardy  to  )^rant  the  concessions  eventually  obtained, 
unlike UOie  of  Ijui;, ,  who  concedeil  a  building  site,  aho  a 
yearly  revenue,  and  subsequently  presented  the  laboratory  with 
a  bjat. 

The  most  recently  organised  seaside  laboratory  is  at  Havre  ; 
the  boildim;  It  occupies  was  formerly  a  public  aquarium,  whicli 
the  corporation  handed  over  to  M.  Paul  Bert.  It  is  supix)rtcd 
from  Government  aid  corporation  fund.<,  and  is  more  es;\:ci:iKy 
destined  to  facilitate  physiological  research.  Doubtless,  when 
the  arrangements  now  in  course  of  completion  are  perfected, 
they  will  offer  all  the  leqiiirewaiilt  for  itadyiag  thia  tarandi  of 
science,  a  qualific^ioa  evideady  an  hot  abccat  In  labanteriet 

ItaiaallMadmtttadfhatidl  these  seasile  ktoialBdei, erift* 
m  tuet^iftta  mmMwuu  taken  both  eepenrttlT  and  la  die 

toUolegbts  or  an  natioaa. 


Ivcsy  year  there  is  alaiie  peraadage  of  fneigners  amDng  the 
worlten^  Ote  English  eMient  beariw  elwaji  the  largest  propor- 
tion, a  proof  that  our  cooattymea  fill  to  i^pndate  their  CBod 
fortune  in  possessing  a  more  cateadfe  tea-ooatt  flma  that  or  any 
other  coontiy,  or  they  would  be  aiUe  to  eAr  thia  useful  form  of 
hospitality  as  welt  as  seek  It.  Nemfhdeit,  comddcnng  -he 
scanty  encouragement  given  by  the  public  and  the  EngUrh 
Government  to  biological  science,  it  is  to  be  feared  that  many 
years  will  pass  by  bmwe  j<e<(ii<w  amftjpjfsw  aierMwo  exist  on 

the  English  coast. 

The  only  similar  laboratory  in  Holland  belongs  to  the  Univer- 
sities of  Utrecht  and  Leyden.  The  Dutch  co.T.>t  is  not  rich 
cnmi^h  111  inarliic  animals  to  suggest  ihe  advisability  of  cst.i- 
'  I'listani^  many  /frt)Iogical  laboratories,  therefore  a  iiuvablc  or 
nii,;ra;.  ity  l.d  "  ir.it' iry  has  Iveen  organisetl,  which  L  Miislsts  of  a 
wooden  house,  ea  ily  taken  di)wn  and  put  up  agam  ;  there  arc- 
three  rooms  in  it,  a  l:'.r.;e  'iorkroom,  and  two  smaller  ones  u-cii 
for  the  aquarium  and  (ishirig  apparatus.  At  the  bfginnin;.^  of 
every  summer  it  is  set  up  on  the  coast  on  a  piece  of  land  lii  ed 
for  the  purpose,  or  more  frequently  lent  by  the  neare-i  \  illa;.;c  ; 
thui  the  Dutch  scientists  visit  the  entire  coast,  study  its  marine 
animals,  attd  even  that  of  their  neighbouri.  Russia  has  a 
laiM>ratory  oD  the  Black  Sea,  and  Amtria  pettnm  one  at 

Trieste. 

In  conacctioa  with  the  ebore  communication,  «  c  may  state  that 
Mr.  RoBante  wiita  to  Tuesday's  Timts  forcibly  painting  1  ut 
the  need  of  a  thonwghly  equipped  zoological  station  on  ih « 
British  coast,  end  to  mine  both  to  adenoe  end  to  our  fisheries. 
Kefcriiug  to  the  leoent  nerfJoto,  to  inflneatiany  agned,  priaied 
in  oar  Mr.  Romanes  hopes  the  execudve 

win  tee  thair  way  to  adopting  its  suggestions.. 


THE  ASSOCIATION  OF  GERMAN 
NA  TURALISTS  AND  PHYSICIANS 

PI  I II  tifty-^ixth  snnual  meeting  of  this  flourishing  association 
*■  was  held  this  year  in  the  city  of  Freiburg,  Baden,  under 
the  presidency  of  Dr.  A.  Clnus.  The  proceedings  opened  with 
an  informal  gathering  in  the  Concert  Hall  on  Monday,  Sepiem- 
ber  17,  and  conclude  on  the  following  Saturday  with  an  excur- 
sion to  the  romantic  watering-place  of  Badenweiler.  During  the 
fbur  intcrvcmug  days  the  several  Mathematical,  Physical,  Itio* 
logical,  and  Medkal  Sectioaa  met  r^gnlar^rin  the  old  University, 
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tha  Higb  Sdiool,  Gymnuiom,  Chemical  Labontocy,  aad  other 
lool  inMitates.  All  were  faidjr  well  attended,  aod  aaMnftt  the 
dutinguished  tavante  present  aMotioaa^benade  of  Piroraaors 
Stiekelbefver,  Fleeher*  Hildebcaad,  W^tnann,  Maier,  Drs. 
Hack,  NioolaL  *-*'"tt™x  aad  Tluij.  As  many  as  120  papers 
aad  aaaonnia  fa  naai^  all  bnadiaa  «f  sdenoe  wen  either 
nadarsBbiMldllo(lMilaHNBiatioa,aadtnaBariesoriaost  of 
then  iaaartadb  ttM  olidit  JoBinal  (7){|riAti)()  of  the  proceedings. 
Of  dikjooiBalfow  aamlm  altogether  were  issued,  and  their 
varied  coatcats  conver  a  tolerably  accurate  idea  of  the  immense 
araonnt  of  work  got  throogfa  during  the  four  days  devoted  to  the 
special  objects  of  the  Association. 

In  his  inaugural  address  the  President  dwelt  mainly  on 
the  vast  changes  that  had  taken  place  in  the  social  nnd 
political  relations  of  Clcnnany,  and  0:1  the  gie^t  proj^re-s 
mmle  in  all  dcpirtmcnts  of  luKiian  kimu Ic  li^c  since  1S3S, 
the  Ii'it  ycir  thit  the  Association  lini  met  in  the  city 
of  I'rL'.lm -  ^  l  lie  five  sections,  which  at  that  time  were 
found  sal!ik:ic[it  fur  its  jjurposcs  had  developed  into  twenty-four 
di!<tii)ct  dni^inis  c ne'^ponding  to  the  prcj^eiit  conditio:!;  of 
Kciincc,  ami  iinny  uf  these  already  farmed  sj)cci.il  branches  of 
thcni^cUc  ,  witii  ilicir  cwn  independent  gathering*  and  separate 
orgam>.ili on-..  \Vith  the  progress  of  discovery  in  the  iiatur.!! 
sciences  this  tendency  t  i  consratit  subdis  i  i  11  uf  labour  became 
inevitable,  .mil  the  ^reat  cncyclnp.vdic  laimls  of  formrr  times 
woulil  henceforth  be  replaced  liy  .-pcc:ali-t-,  C' laii lellc  1  t  >  devote 
all  their  energies  io  the  cuhivation  of  (  ne  or  t»o  luinnf  secti  uis 
of  (urticaiar  physical  or  biological  catc^oric-i. 

A  discu:.?ion  followed  on  the  selection  of  next  year's  place  of 
meeting,  vhich  was  uhimately  decided  in  favour  of  Magdeburg. 

In  the  Chemical  -Section,  I  )r.  Fmuk.  of  Charlottenburg  read 
a  pa|)cr  on  siliceous  winter  and  on  its  application  to  chemical 
nnd  medical  purposes.  This  bubstancc,  composed  of  the  remains 
of  microscojiical  orj^anisms,  and  entering  into  the  composition 
of  extremely  parous  siliceous  masses,  c<>mbiues  the  properties  of 
asbestos  with  those  of  lightccss  in  the  highest  degree.  It  is 
thus  capable  of  absorbing  moisture  to  the  extent  of  94  per  cent, 
of  its  own  volume,  and  may  be  u»cd  witboot  any  nak  as  a 
dif infectant  and  for  draining  damp  placet. 

In  the  Zoological  Departmen*,  Dr.  GrilT  of  Aadiaffenburg 
described  the  results  of  his  invctt^ationsof  some  new  species  of 
MyzQstoma,  completely  cunfirmine  his  former  views  regarding 
the  rehttionship  of  the  Myzostomidx  to  the  Tardigrade  family. 
H«  csplaiited  the  reproductive  processes  of  the  Myzostomse,  and 
th*  form  of  their  cysts,  nnd  reported  the  discovery  of  these  cysts 
oalbttil  crinoi  is.  He  also  gava  aa  aceonnt  of  the  germs  of 
Vthex  viriJis  in  filtered  water  eicntkmaUjr  davdopitd  from 
COburless  individuals.  Dr.  DiklerlCKB  dCMribed  aooie  ftOlill 
spor^es  iirom  Japan  of  hiffhly  intricate  atractoi^  bat  all  dcw> 
loped  originally  from  sidi[3e  Radiatetapes.  Ther  were  idatod 
to  TctiactinaUidsi,  and  morejparticuUrfy  with  Pachastrclla. 

The  jonrml  for  Fiiday,  September  ai,  is  largely  occupied 
with  aa  estrcoMhr  laicnatiM  aMaagmah  fa*  Fral.  Uertwig  of 
Jeaa  on  <«SjaAloab  in^  AitiBMl  Kifwdom.**  TUs  term 
wftMaia,  fint  «ng|asled  bjr  De  Bairy  in  connection  with  certain 
fihmnwfBa  «f  dw  tragrtable  world,  is  here  extended  to  the  whole 
Ofganic  systeflt.  As  diatlngaislied  ^om  ordinary  parasitism,  it 
is  explained  to-Miaa  flie  normal  fellowship  or  association  of  dls- 
aiarilaroigaBlnBfc  which  dwell  t<^etber  in  a  common  abode  for 
their  amtaal  wdnre.  In  the  case  of  parasites  the  connection  is 
altogether  one-sided,  ens  of  the  two  organisms  attaohinf;  itself 
to  the  other,  and  flourishing  at  its  expense,  as,  for  ins'  iiic  -,  the 
mlstleloe  00  tlie  apple-tree.  Rat  in  this  ne  a  ly  revealed  plu-no- 
menon  of  symbiosis,  wliich  appears  to  ]>ervade  the  whole  bio- 
lo^cal  world,  both  a  s  .ui  uei  arc  mutually  bcncfi:ia!,  and  in 
some  instances  even  indi-i>ensablc  to  each  other.  They  act,  so 
to  say,  like  two  partners  in  a  well  regulated  busine-s  concern, 
cooperating^  in  the  work  of  life,  tjUin-  part  in  .all  its  t  iih;  and 
tniubics,  aiil  Hon  lurably  sharini;  ih...-  rommnn  |irot"its.  An  illus- 
tration is  drawn  from  the  faiuiliar  hermit  crab,  one  si>ecics  of 
which,  after  taking  possession  of  the  first  available  empty 
shell,  goes  into  partner-hip  « ith  n  sea-anemone  \AJ,tmfia 
fallui!a).  This  1  ively  creature,  bright  orange  spotted  with  red, 
attaches  it.sclf  to  the  roof  of  the  coniman  abode  in  such  a  posi- 
tion that  its  mouth  and  prehensile  apparatus  arc  alw-iys  turned 
towards  the  head  of  its  associate.  It  is  thu?  enaldcd  to  join  in 
all  the  expeditions  of  the  restless  hermit  cr.il>,  and  conveniently 
share  in  the  common  plunder.  In  return  f  ir  this  service  the  ] 
Anemone  protects  its  compav.i  >n  from  his  many  enemies  by  ' 
means  of  the  numerous  long  threads  which  it  shoots  oat  at  the  j 


least  alarm,  and  which  are  pr.>vided  with  miliioat  of  '-fwlft 
chanied  with  a  ttia^  acid  like  that  of  the  oomnoa  nettle. 
So  dfose  is  die  eompaat  eaiend  iato  I7  the  two  partacn^  tint 
both  haw  beeoBH  ladiqwaaaUe  to  eaeh  other,  aa  appeaia  Crmpb 
a  terms  of  aqMriamti  made  at  the  KeapolitaB  AqnarfmL  If 
the  crab  be  teaMvcdfromUa  be«s«h  aaAfbbboit^ppcdtiei  *o 
as  to  prevent  hit  icenfeiiDKt^  1M  wiX  caM  abont  fbv  aaomr  ttcn, 
and  never  stfljp  until  his  ud  innpiatf  is  also  transferred  to  their 
nev  abode.  A  still  more  renurkable  illnstratioin  is  dnwa  f roa 
the  imhauha,  ot  candle-nut  tree,  of  South  America,  which  sttilies 
up  an  alliance  with  a  species  of  small  black  ant  to  their  motoal 
benefit.  The  whole  subject  of  symbiosis,  which  naturalists  are 
only  beginning  to  study,  is  calculated  to  throw  great  light  on  the 
Darwinian  theory  of  biological  evolution.  The  various  cases  of 
fellowship  lictwcen  animal  ,  nnd  plants  of  different  order,-,  and 
even  between  member,  i  T  a  li  n.il  and  vegetable  kingdoms 
show  how,  in  the  per(  cliial  sliu,'^;le  f -r  e\istence,  the  individual 
(Tj^aniim  avails  itself  of  the  sniallij  r  ailv.rilaje  to  secure  a 
place  in  the  household  of  nature.  It  (jflcn  thus  acquires  mar- 
vellous h.abits  of  life,  uhich  it  is  afterwards  un.Tblc  to  lay  .aside, 
and  in  consequence  of  uhichit  becomes  ijra  lvi.illy  mxlified  in 
its  bodily  form  and  orgauisalion.  Thus  1;'/  >.v!  ,r' ■,  .  jc.-  iniv^at, 
one  change  superinduces  another,  aitcrcd  cl>n■li•.^on^  rcijuirc  frc.  h 
combinations,  and  the  or;;anic  worl  1  resolves  itself  into  an  ever- 
lasting ebb  and  flow  of  life,  in  which  the  individual  counts  for 
nothing,  the  species — itself  transitory — for  but  little,  and  the 
su,n  of  existence  alone  is  considered  in  the  scif-adjusiing  sclicmc 
of  the  uiiivcr-c.  Symbi  >si^  thus  loads  at  once  to  a  broader  and 
more  searching  .study  of  variou.  branches  of  human  knowledge. 
To  prosecute  the  subject  su^:ces^fl:!ly  vci^ctable  and  animal 
organisms  must  be  cxaminc<l,  norm:d  and  m  ir1)id  conditions 
attended  to,  anatouiicil  and  phy  iolo^ical  (]ucsti  ins  investig.xted. 
For  this  boundlesi  theme  belongi  to  a  border  land,  in  which 
roolo,::y,  botany,  anatOOBr,  phySWOgir,  aad  pBthologT  OMt  as 
on  common  ground. 

In  the  Physical  Section  the  subject  of  the  pyroelectridty  of 
crystals  was  discussed  by  FroC  A.  Kundt  of  Strasbnj|^  who 
ex])lained  his  reccntly-publiilied  method  fw  tbo  otaemtioa  aad 
investigation  of  this  phenomenon. 

In  the  Mineralogical  Department  papers  vreie  CSbmitted  by 
Dr.  Petzholdt  of  Freiburg,  on  the  formation  of  coal ;  by  Dr. 
Dblter  of  Gra7^  on  his  attempts  to  produce  artificial  fgeaa,  in 
which  he  pointed  out  that  the  mineralogical  composition  doea 
not  depend  directly  on  the  chemical  alone ;  by  Dr.  Klooa  of 
Karlsruhe,  on  the  change  of  labrador  to  an  alhite  .md  a  zeolttic 
mineral.  Dr.  Fischer  of  Freiburg  dealt  with  the  question  of 
the  aatural  presence  of  nephrite,  jade,  and  chloromelanhe  in 
wicas  parts  of  the  Old  aad  New  Worlds  anl  the  ^rcat  imp  ort* 
aae*  of  these  minerals  in  connection  with  |  rciii-turic  remains 
and  early  mirations.  Special  reference  was  made  to  the  w  ork 
recently  publisbed  1^  Dr.  A.  B»  Umt,  of  Dresden,  '*  On  Jade 
and  Nephrite  Objects,"  aai  la  the  <HBCWlioa  that  ensued  aooe 
of  tbt  aMobacB  jmiint  lahseribed  to  the  views  advocitad  In 
(bat  work. 

Inapaper  "<>iiih»BSAnCrjpbmaiu*'Vnl.  MidiafBaliaift 
an  objecUoa  to  Darwiiom  as  a  saentllie  hypothesis  on  Ao 

grounds  first  that  the  acceplod  theory  of  the  fertilising  process, 
especially  in  the  case  of  tbe  heteros]X)rcs,  rhizocarps,  and 
dichotoms  rests  on  pure  analogy,  without  any  actual  dcaMHia> 
tration,  and  secondly,  that  in  the  mosses  the  sexual  origin  of  tiie 
sporogonium  from  the  mother  plant  shows  a  fresh  formation  of 
a  totally  distinct  organism  out  of  that  previously  existing. 
Nature  thus  yields  an  unan-ucr.i  Ic  argument  against  the 
Darwinian  assumption,  inasmuch  as  here  the  second  individual 
is  dependent,  and  lader  no  cucamataBcca  capable  of  a  aepa- 

ra'c  existence. 

Prof.  Niisslin  of  Karlsruhe  dcs.-rih-d  a  new  protoxoOU  from 
Lake  Herrcnwies,  Baden,  the  Znn'myxj  -.  ioUteta,  holding  a 
middle  place  between  the  I'elomyxa  and  Ami  hi/jinclla  of  GrectT. 

In  the  (leo^jrajihical  and  Ellinological  Sections,  which  were 
on  the  whole  raihcr  poorly  represented.  Dr.  Passevant-B.xscl 
gave  an  account  of  his  re  idenee  in  the  CamerfKins,  West  Coast 
of  .\frica,  during  the  monlhs  of  February  to  Tune,  1SS3.  A 
pajjcr  was  read  l>y  the  same  naturali' t  on  the  African  racas,  with 
spcci.al  reference  to  the  unity  or  diversity  of  the  negro  type. 
The  author  ai;rees  with  those  anlhrop.do^ists  who  subdivide  the 
Ncj^rocs  into  several  stock  races,  basing  his  CMIciaiioai  Ott  a 
comparative  stu  ly  of  the  hand  and  skull. 

Pr  if.  Doclter,  of  Graz,  discussed  the  hyi>othesls  of  a  vanished 
Atlantis,  and  the  former  possible  connection  of  Africa  and 
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AflMrioa.  Ftotn  a  onfcl  aiady  of  the  geological  oaafaoHtion 
«f  tihtt  aortb-vnt  coast  ol  Aftio,  of  the  Cape  Vode^  Canary, 
ttd  AaoR  Archipekgoi^  be  wmiidera  that  a  nnioB  of  th«  two 
oootioents  in  remote  epochs b  warcdyoonoetvable.  On  the  other 
hand,  the  former  existence  of  a  urge  island,  compriitiii;;  the 
Caaariet,  Arares,  and  Cape  Verde  group,  may  be  r^ardcd  as 
not  improbable.  Bat  whether  this  island  was  at  any  time  itself 
connected  with  the  African  m.iitilaiid  is  a  question  which  can- 
not be  decided  without  further  invefttigation  of  the  locil  con- 
dilioM. 


LOCAL  SCIENCE  SOCIETIES  AND  THE 
MLXOR  PREHISTORIC  REMAINS  OF  BRITAIN^ 

TN  the  annual  address  which  I  had  the  pleasure  of  dcliverin;^ 
^  to  the  Essex  Field  Club  at  the  beginnioj):  of  this  year  I  ven- 
tnred  to  put  forward  a  suggestion  which  I  will  take  the  present 
opportunity  of  enlarging  upon  in  the  presence  of  this  gathering 
or  the  representatives  of  so  many  of  the  local  «^>frtitt  of  thi-. 
country. 

Of  the  various  branches  of  natural  sdeooe  cnllinlad  by  our 
icmctive  locieties  petbapa  no  subject  pomeisei  lo  iridcsi  read 
SB  iaiaat  as  the  early  h'story  of  maa.  It  is  onlv  in  recent  times 
that  nateriahi  IwiraUeeti  gaUwndiridi  anything  like  scientific 

■i^oL  ofaaton'^vwS'^ fmS'iMliwtri^  * 
dinalcd  into  flmt  imperfect  akMdl  of  the  phjrical  characters  and 
modeof  lif«of  th*«adjiiiibaliitaa(Bof  this  and  other  countries 
which  coaKitntai  ov  prawnt  knowledge  of  prehistoric  ardueo- 
logy.  Bat^Mltihav*  been  the  strides  in  this  department  of 
ka0«lB4te  widAlihe  last  quarter-centnry,  it  is  certain  that  even 
BOW  we  aiC  tuif  on  the  threshold  of  a  dim  region  into  which 
advaooe  isbecombg  tnoreand  more  difficult  with  the  increasing 
scantiness  of  the  evidence  the  further  we  penetrate  backwards 
into  the  history  of  our  race.  The  labours  of  cave-hunters  and 
searchers  into  our  ancient  river  gravels — the  excavators  of  our 
earthworks  and  tumuli  have  };arncieJ  a  rich  harvest  of  facts 
upon  which  is  l)a>cii  the  cxi  tiu^  knuwlcd^jc  of  ancient  man.  The 
old  method  of  >>ilvin;i  ]  to'.jleiii>>  in  jircbiatoric  arcli;v:.l<>};y  by 
attachin^'a  Iraditiun  to  uuy  ancient  monument  of  which  tbe 
hiilury  unknuwti  has   liccn  weighed  in  the  balance  and 

fwi'.nd  wanting,  llie  erudite  verbiage  of  the  old-school  anti- 
luarian  has  been  di^boed  fay  tlic  shovdud  pidtof  tteiiiod«D 
investigator. 

While  the  iiit  of  -ciL-iitif;c  inquiry  u  thus  grai'unlly  cnil>ling 
us_to  reconitrutt  sonx  few  chapters  of  the  past  history  of  man 
from  such  remains  a>  have  been  preserved  to  u.s  the  extreme  im- 
portance of  the  relics  themselves  is  as  a  natural  c  nsequcncc  h:- 
cominr;  m  ire  and  more  retojjni-.cd.  It  must  have  lucn  ■.viih  the 
greatc>l  siiti  f.iction  thai  anthnpologist-i  heard  tlwt  the  nnc.ciit 
monuiaetit^  of  this  country,  thanks  to  the  foresight  of  Sir  J  ihn 
Lublrock,  were  to  receive  C»j\emnicnt  in'cclijn.  ]'()r  ve.ars 
past  the  de-truction  of  the  u;.  i-,t  vcncral-lc  lelics  his  bct,n  jjuing 
oD,  partly  through  I  jcal  ii^iior.uice  of  their  value,  partly  thiough 
wilful nes"*,  and  partly  tlifnu^ii  tiie  unavoidable  clearance  of 
ground  for  buildin.;  an  l  agricultural  purposes.  But  altliough 
the  larger  and  bctter-'^  i  nvn  rcm.ains  are  now  secured  from 
demolition,  there  arc  nutiicrons  sntaUer  and  less-known  relics 
scattered  over  the  country,  ^thich  in  the  CDOtse  of  tiina  are 
doomed  todestruction  fy  the  advancing  tide  of  civilisatinn.  As 
may  be  seen  oo  refertnce  to  g  nxl  topographical  works,  the 
irreparable  losses  which  anthropologkal  sdenoe  has  already  in- 
curred in  this  way  are  enocmons.  The  most  deplorable  feature 
in  these  cases  of  destmctioa  is  that  they  have  occurred  withn'.:t 
adeqoate  scientific  snpcrvisloD,  and  any  evidence  that  might 
have  been  gathered  by  competent  watchers  has  been  fiir  ever 
lost. 

The  systematic  exploration  of  earthworks,  harrow^  tnwli, 
&c.,  by  tbt  BcUiod  of  excavation  is  BcccsiarUy  eapewnv  work, 
and  it  is  loaa  a  matter  of  soma  awprlM  tut  tha  miniieent 
enmpleaatby  nan  Uke  General  Hit'Kfttti— JCwwn  Grenwell 
baaaat  baoD  more  widely  foUowed  bythoaa  wha^  irith  theknow- 
ladftaf  this  difficulty,  baw  itwilli&i  «hdr  ncmit  to  promote 
ttbbnuHkof  imaich.  As  Is  tbt  omo  of  one  of  the  societies 
wHdi  1  bave  the  honoor  of  repMseating  (the  Essex  Field 

'  A  \^\ivt  rr.^d  .It  t'l'  (■  iifricuce  nf  l><:ltKatci  from  Local  Societies  and 
before  tile  AalhropuUsiuI  Scct:<.in  of  the  Drilkh  Auocialioo  at  Suuthport. 

Igr  Baphaa  MaUsk.  V.R.A.S..  te.  OOtwtm  of  (he  Sssta  fteM  Club  and 


Club),  whidi  at  the  insdgatioB  of  Genenl  Pilt-IUvtn  itndertook 
the  ioTcaiipktioii  of  tlie  ancient  earthworks  in  Epi  iu  :  Forest, 
eocd  work  can  sometimei)  be  done  by  a  local  society  l>>  rauuig  a 
fund  for  tbe  purpose  of  exploring  such  remaias  in  its  own 
district,  and  this  leads  me  to  the  immediate  object  of  the  present 
iwper. 

In  attenip'ing  to  draw  up  any  fupi^cstions  for  the  guidance  of 
local  soeic:Rs  the  t;real  ditliculty  appears  to  be  the  im| ossibility 
of  fnulinj;  uiy  suhjccts  for  research  of  .1  sufficiently  general  sco|)C 
to  l.<-  1;  en  t  )  all  'iKsctics.  I  lic  subjects  already  proposed  by 
the  couiiiiiliee  appointed  i.T.3.t  yc.ir  by  the  conference  of  delegates 
are,  .-.^  you  are  .tware  :  (i)  undor^jround  walcrs,  (2)  ciTatic  blocks, 
(3)  un<ler^un<l  temperature,  (4)  rainfall,  (5)  ])eriodical  natural 
phenomeiM,  (6)  injurious  insects.  To  these  I  am  now  about  to 
suggest  the  .iddition  of  another  jubjcct,  vi/.  (7)  prehistoric 
remain-.  Here,  as  it  jeems  to  mc,  there  is  a  useful  field  for 
coopcr.ilii.n  am  mj;  the  societies  of  all  counties.  1  hanks  to  the 
inciea-lni;  iii'erc-.t  in  scientific  matters  now  making  itself  felt 
tbroujjhjiit  the  countr)',  there  is  i^crhaiis  no  comer  of  Urilain 
which  does  not  or  could  \\<i\.  be  made  to  fall  into  the  province  of 
S'lmc  local  society  '  r  field  club.  In  view  of  the  imminent  de- 
struc'ion  of  ninny '  f  the  minor  remain^  on  the  o:i'-  liArd,  and 
the  schediiliiu;  of  the  Lajgcr  remains  for  State  protection  on  the 
other  luui'i,  1  believe  that  occupation  of  the  paalmt  idctMia 
importance  exists  for  all  local  ^ocielies. 

The  time  h.as  perhaps  not  yet  arrived  for  laying  do"  ti  any 
rigid  system  for  dealing  with  the  proposed  subject,  and  I  there- 
fore think  it  advisable  at  pu-sent  to  confine  mys<lf  to  a  few 
general  observations  respecting  the  nature  of  the  w  ork  vvhicli  it 
is  desirable  that  local  societies  should  take  in  baud.  It  must  be 
understood  that  tliese  remarks  are  limited  lo  prehistoric  arciuco- 
logy,  as  the  remains  belonging  to  the  historical  pciiod  are 
generallv  dealt  wbh  by  aKbteolacical  iodetics,  and  do  not  ooma 
within  the  range  of  adeMe  angeela  admittfirt  hf  the  British 

■  Associntion. 

Assumin;^  iheti  that  all  M)cietie,  have  prehistoric  remains  of 
Eome  kind  within  their  districts,  tbe  fint  and  most  essential 
thing  lo  be  done  ij  to  draw  up  catalogues  of  these  relics  giving 
their  position,  extcnwl  fonn  and  structure,  and  hibUqpaphiaal 

references.  If  dw  MClOto  ofcacb  County  would  vadOWM  tUs 
task,  arraogmc  aatlera  an  Uiat  no  relic,  however  apparently 
insignificaut,  eacaped  their  vlpilaaoe,  we  should  thm  in  time  come 
to  posms  a  oompltte  catalogM  of  all  the  ancient  remains  of 
Britain,  and  at  the  same  time  we  diOBkl  padaaUv  get  together  a 
aostfahttblaoolketioBolliMBUTteitmicai.  TMfaibliagiapby 
ia  imfinbil,  becaaae  so  many  of  oar  wukmx  witoa  b«w  from 
liiM  to  nM  been imotiptel  aad  (anlti  bvikdte  mom 
obNim  alchKdogical  paper,  tbe  diifartenBCBk  of  wbitA  b  in 
iUdfaplMSofatlqwriaBfesaareh.  A  ealaloeue  such  as  dia 
OMOowfrapoMdiivaUlbMNm  nHmyaiafBrpqrpogea.  W« 
dionid  have  an  indea-taide  indicaline ptMai^ meK  lailihiirii 
remafau  axist  at  tbe  preicnt  time,  and  finChar  wtalhcr  they  bad 
ever  been  systematically  eiplaniL  and  if  lo  llbtt  r— to. 
At  the  same  time,  attetOioa  ««ild  b*  dhadcd  to  nany  nlki 
which  tbe  local  society  and  the  Government  inspector  midrt 
deem  worthy  of  being  scheduled  for  State  prctcclion.  By  thia 
means  I  am  disposed  to  believe  that  the  operation  of  theAiwiaiit 
Monuments  Bill  would  be  considerably  accelerated,  and  Its 
effectiveness  thereby  increased. 

It  will  be  as  yet  premature  lo  suggest  any  general  form  in 
which  the  pro))osed  catalogue  shotilri  be  ca-^t.  Each  society 
would  no  doubt  at  l"irst  work  upon  a  plan  of  its  own.  But  what- 
ever fiim  be  adoi>ted  it  1  I'lvi^ablc  that  publicity  slioulil  be 
.t;ivcn  to  the  result.-,  in  tt  •  Ti .msactioii^  or  I'roceetlini;s  of  the 
ic  .'cctivc  societies,  a-,  tli'^  ;.ur<-ly  l,,cal  i  ilcrcst  in  the  work 
«ould  be  thus  (jrcatly  eiihaijcc  l,  and  the  working  up  of  the 
whole  into  one  compendious  catalogue  mi^ht  po  ^l^!y  lie  done 
later  by  a  conuuitlcc  of  the  Uriti'.h  A  sociaiiuii  c  iiipi  scd  partly 
of  deleg.  tes  from  l  ical  corresponding  societies,  and  jartly  of 
other  eminent  authorities  in  I'-rehisioric  arth.i.olo).;y  "h  ^scassiit- 
ance  and  advice  it  would  I'C  uio  i  desirable  to  secute. 

If  the  scheme  now  broached  should  be  deemed  woithy  of  con- 
sideration by  your  respective  ocmn'^^,  it  woul  l  lie  e^  enti.il,  in 
order  to  carry  out  the  work  cticctivcly,  to  appoint  from  your 
councils  and  member.^  nucitn".  iiioiiunicut  committees,  whose 
function  it  wouM  be  to  ilr.^.w  up  the  proiiosed  catalogue,  visiting 
the  rciVK'.in  .  to  be  eutercil  1:1  all  casts  wher-;  ])ossil!le,  and  ex- 
hausting the  topographical  literature  in  order  to  avoid  uicUuliiig 
any  fictitious  remains.  Where  no  literary  reference^  .aie  to  !c 
Caund,  and  ia  caacs  where  doubtful  structures  exist,  it  would  be 
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all  the  more  advl^ble  to  enter  these  in  the  citalogne,  with  an- 
propriAte  reoiarks,  so  that  s;rstematic  explorations  might  be  ni:ide 
whm  the  opportunity  presented  itself  for  raising  a  fund  f  or  the 
pwpoie.  Even  when  local  biitories  or  traditions  are  decided 
raqwetiflC  the  age  of  any  earthwork  or  other  ancient  structure, 
bat  little  credence  can  be  attached  to  inch  traditions  until  actual 
iwwigationi  luve  been  made.  As  far  as  my  own  experience 
goes,  and  from  inforoution  derived  from  other  sources,  it  would 
appear  that  local  tradition  is  the  bine  of  the  scientific  archxolo- 
flat.  There  »,  for  instance,  hardly  any  prehistoric  monument 
m  thb  country  that  has  not  been  pronounced  Roman  by  some 
■llt^pMria^  authority,  an  opinion  which  not  oolv  bM  often  been 
IMNMCd  by  excavation  to  be  erroneous,  but  wUch  bu  abo  had 
the  pernicious  effect  of  checking;  further  inqnirf. 

In  reeommeoding  to  your  societies  the  actual  limfltigation  of 
the  minor  prehistoric  remains  of  joor  diitriotl  M  •  ta»k  well 
worthy  of  the  attention  of  any  aeinlifie  bodfi  it  i>  perhaps  not 
wholly  necettary  to  nr^e  that  any  excavations  attempted  should 
be  cvried  out  with  the  most  scrupulous  care,  and  the  materials 
removed  restored  if  poadfaleoa  the  oonqrietion  of  the  work,  so  as 
to  avoid  any  permanent  dMSgdMOMBt.  The  so-called  "  explora- 
tion "  of  many  ancient  stnetmct  whoee  venerable  antiquity  taould 
have  rendered  them  saeted  hat  oAen  bom  conducted  in  a  manner 
wUch  can  only  be  called  an  act  of  dcaeenition.  How  fre(;|tientl]r 
do  we  read  in  local  hitlofiea  mcb  etattmnntit  ai  the  foUowuf  t— 
"On  —  Common  tlun  fcciMilf  atood  a  large  mouna  of 
eaith  aappoNd  to  be  a  tmndni,  wUdi  waa  opoied  by  Mr. 

  in  the  year   ,  but  nothing  of  aaf  interot  was 

fosnd  txctpt  a /ew  fragmtnU  «/ p»tUry  amd um  Augpii  hmt"  I 
Sveh  paiHg^  as  Uu%  whidi  la  not  a  mbatinalnet  bat  rionhr 
•BM^^padMillMlnti^tekiDd  of  daiteBctfBB  dMtbu 
bora  (oiii(  itnd  to  Ihi  oMnimilioa  Aat  tbi  pnc^Qni^  idea 
bopufawnimdoaiaAodfaeofotTof  blMoB  iiwinM.  Any 
other  6nd  is  conilderad  dovoid  of  inlwnt*  and  Oo  Mtcntific 
▼alnoof  tbe  atwetow  ia  for  jnor  loot  bf  the  Mrttifiog  of  its 

lb*  aaelcnt  wnmniMih  mmimm  of  loed  iodetie%  in 
wMilinn  tn  ths  frawirifinii  of  natihigiiw  ami  Ibi  oonfaietioB  of 
«9loiatloM^  umilid  bave  anodier  invortut  AMction  tofnUli 
they  might  tabo  apon  themselves  the  dalioi  of  Tigibmoe  com- 
laittees^  '''V't  watchful  eye  npon  til*  andent  lamains  in 
(heir  iiiigliniiailiood,  and  preventing  as  fiv  u  poarililt  their 
destmetiao.  In  the  case  of  minor  remains  which  were  not  con* 
■idered  worth  scheduling  for  State  protection,  oppottonitics 
wonld  often  ooenr  for  investigating  without  incurring  the  ex- 
pense of  systooaatie  excavation.  In  the  course  of  baildfa^;  or 
agricultnral  operations  old  ramparts  are  frequently  deaitd  away 
in  peifsct  ignorance  of  their  vilue  to  the  archaeologist  ;  or  again, 
a  new  road  has  to  t>e  made,  which  in  its  course  passes  through 
the  remains  of  some  ancient  earthwork  now  almost  obliterated 
by  the  hand  of  time.  In  such  cases  the  vigilance  committee, 
having  previously  catalagu  tlic  remains  threatened,  would  en- 
deavour to  come  to  some  arMngcmcnt  with  the  owner  of  the 
property,  and  obtain  permi---it)n  to  appoint  watchers  for  the 
purpose  of  recording  the  nature  nnd  position  of  any  relics  that 
might  be  found.  The  fact  that  local  societies  have  not  in  past 
times  been  sufTiciently  alive  to  the  important  work  wliieh  might 
thus  have  been  d  -ne  by  laV.ini;  .-il'.  ant.ige  of  .my  uii.ivi  lidaUe 
demolition  of  [irelu^toric  remains  has  Icii  to  the  dcbti uctuiii  of  a 
vastamuutit  i  f  matcri.il  which,  under  proper  supcrvisi  Jii,  aii^ht 
have  furnished  fact*  of  lasting  imi>ortancc  lo  antlirojv.il  >gical 
science.  It  remains  w  ith  your  respective  societies  to  iletcrniinc 
whether  such  ruthless  waste  of  evidence  is  to  be  allowed  in  the 
fataee. 


OBSERVATIONS  ON  HEREDITY  IN  CATS 
WITH  AN  ABNORMAL  NUMBER  OF  TOES 

TlURlNG  the  last  few  yean  I  have  had  oecarional  oppoc- 
^  tmdlies  of  studying  heredity  in  variona  fiuaiUca  of  cats 
with  an  abaomal  number  of  toes,  and  whose  ancestors  lor  sone 
few  geaerationt  at  least,  have  possessed  the  same  pecnlisri^. 
Tbo  oboervnUoBa  bavo  now  been  coatiaaod  oner  a  period  long 
oaom^toTondierfhehrpabliGiiiaB  a  nottarof  iaiereit.  I  fint 
boeaiao  aoqudatod  wtt  dieso  eats  in  wbMtr  of  1878,  when 
atajriac  near  Havcffordwest.  1  aario  inquiries  ca  using  oae  of 
tiwm  Mr  tbo  fint  tine,  and  asceitafaMd  that  h  bad  been  obtafaied 
from  Ifr.  Edmud  Vaugban,  of  Wm  IBIi,  HaTerfordwest,  a 
nialioa  oif  ftiond  with  whom  I  waa  abqm;  Shnttlr  after* 
wards  I  anr  Mr.  Vaaighan,  and  bad  a  lom  tallc  wltb  1dm  abent 


t)ie  (leculiarity.  At  the  time  I  took  notes  of  his  experience* 
and  he  has  since  kindly  written  to 'give  farther  information.  He 
fust  became  acquainted  with  two  generations  of  tortoiseshell  cats 
with  the  normal  number  of  toes  fliviag  respectively  to  the  i^es 
of  eleven  and  twcntyl.  Then  in  tlw  wbd  generation  the  extra, 
toes  appeared  (this  cnt  died  aged  nioetam,  and  w.-is  also  a 
tortoiseshell).  This  cat  or  the  mother  was  brought  from  Bristol 
to  Haverfordwest.  The  peculiarity  was  inhcrit«l  by  "  Punch  " 
— a  cat  now  living,  and  fifteen  years  old  last  May,  also  a  tortoise- 
shell— mailing  four  generations.  "  Pnnch  "  has  six  toes  on  each 
fore  foot,  and  six  on  each  hind  foot,  but  two  of  her  kittens  have 
had  seven  on  hind  and  fore  feet,  and  all  varieties  between  the 
extreme  and  normal  form  have  occurred  commonly.  It  is  a  very 
curious  and  interesting  fact  that  now  in  her  old  aje  all  her 
kittens  have  the  normal  number  of  toes.  Mr.  Vaughan  is  of 
opinion  that  the  peculiarity  is  also  dying  out  among  "  Punch's  " 
de-cendants,  but  this  is  by  no  means  my  experience  with  the 
branch  of  the  family  I  have  observed.  He  also  gained  the  ini» 
pression  that  the  female  kittens  were  more  affected  with  tiM 
pecnliarity  than  the  males.  Mr.  Vaughan  also  made  the  inter- 
esting observation  that  the  peculiarity  reappeared  in  the  kittens 
of  a  normal  Cnnaio  cat  (a  Mi^cr  of  "  Paadi's  althoai^  ia 
smaller  proportlana. 


In  the  spring  of  1879  Mr.  Van^^iaa  very  kindly  sent  a  female 
tabby  kitten  to  my  home  at  Reading.  This  was  a  daughter  of 
"  Punch's,"  and  it  possessed  six  torn  on  each  fore  foot  and  six 
on  each  hind,  thus  rendering  the  feet  very  broad  and  giving  them 
a  most  remarkable  appearance.  This  cat,  although  rather  wild, 
was  very  clever,  being  easily  taught  to  "  shake  liands"  and 
catching  bird B  and  e\-en  fish  with  surprising  ease.  When  a  little 
over  a  year  old  the  first  family  (of  four)  was  bom,  in  the  middle 
of  June,  1S80. 

All  the  four  kittens  were  tabbies,  and  I  •made  the  foUuvring 
notes  of  them : — (i)  male :  fjrc  paws,  fivo  100%  bat  the  inrig- 
nificaat  innetmoet  toe  being  absent,  tbo  faot  appeared  broad  lilw 
the  mBlCHaf*%  bind  paws,  five  toes,  (s)  female:  forepaw% 
fivetao%«iaMas(i);  hindpaws,  sixtoes.  <3)andU)fcmalait 
nonaal;  fivetoes  on  lore  paws,  four  00  hind.  No.  )a)  im  tUi 
list  was  given  to  a  Mead,  and  will  be  again  referred  to.  Ont 
normal  female  was  also  ^vcn  aarar,  but  was  soon  lost  witboal 
offiprtawf  thoodNcfanMlowatUUM.  Tberoiawtbiagfaiao 
aboMuttosapporttbavlow  AatttefeamleaaMiuie  alfeetod 
than  tbo  males  with  the  aulbim'a  poeiliHily. 

Tbo  Boit  family  of  wWdi  X  Mnc  aoia  waa  ban  May  ij, 
1881.  The  thiao  kiHtu  wei«  tobies  aa  bofiBra»-(i}  nolo : 
oofmaL  (2)  faaalos  aoamL  (3)  ftaMle:  ale  tool  on  oaeb 
fbraaadbmifiMl^aadwnMlbor.  HovadwoolrafliMladklttea 
liafeaMk. 
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The  next  and  la^t  'family  <>f  which  I  have  notes  was  V>i>rn 
August  26,  iSSl.  I  received  notes  of  three  kitten*,  but  there 
may  have  been  more: — {l)  and  (3)  females:  six  toes  on  e*ch 
fore  and  hind  foot,  as  the  mother.  {3)  sex  not  observed  :  six 
toes  on  all  feel,  as  the  m  jibcr. 

After  this  I  wa:,  unable  to  obtain  notes,  although  many  fami- 
lies ncrc  born,  and  a  larj^e  pr.>]>ortion  alway.s  |x>si.fe>seil  the 
f-cniliarily.     Few  peojjlc  arc  aware  n(  the  iauneo&e  ditficulty  in 

':\inin^  accurate  notes  of  a  stm;  Ic  obocrvtllOBH^M  tUk 

1  be  mother  was  subsequently  killed. 

1  novv  return  to  No.  (2)  of  the  first  family,  which  was  given 
to  a  fricn'.l  on  the  condition  that  I  received  accur-itc  notes  of  all 
families.  I  receive<I  t'lif  such  account.  This  w.is  of  a  family 
of  four  bom  in  June,  18S1:  — n)  m;ile  :  normal.  {2)  female  : 
nf>rnwl.  (31  female  :  witli  (ive  toes  nn  the  fore  paws,  six  on  the 
hind,  same  as  mother.  (4)  female  :  the  same  as  mtither,  but  five 
toes  on  the  hind  fccf.  Here  again  the  females  |x)sseNs  the 
peculiarity.  The  mother  was  also  a  sm.ill,  very  clever  cat, 
catching  birds  with  the  most  wonderful  ease.  There  were  many 
families,  ia  each  of  which  quite  half  possesied  the  peculiarity, 
and  many  «f  tiM  UttCOi  hM  MUM  BHadlOr  «f  tM  M  the 
mother. 

At  hut,  about  a'year  ago^  a  fenale  taMqr  Utlm  appeared 
with  MOM  toea  cm  each  fan  paw,  aad  lis  oa  eadi  Una.  This 
i|hcB  tome^  aadbaowa  hmU laUgr  ert,  widi a  toideiicy 


FiC.  5-— Right  hind  |i«w  i 
ali9f%  with  uura  toaat 


Fta.  7.— Right  bind  paw  from 
■boTc,  tiornuu. 


Fig.  a.— Righi  hiod  Mw 
btlow,  narOHU. 


from 


towards  tortoiMtbeU  ooloiatioa  on  the  back.  A  ron^  dimwiog 
of  tbe  ri^  fcca  foot,  at  Mm  fiom  above  and  below,  ia  seen  in 
Fin.  I  and  2.  Drawbg*  of  a  nonaal  right  foic  foot  are  ^ven 
in  Ti0L  3  aad  4,  for  compariaoii.  It  ia  Mm  that  th*  aitia  toes 
are  thoae  hbdled  A  and  aad  ttajooofv  At  extraordinary 
breadth  opoa  the  foot.  ThemoM  MOHtif  aMei  la  1^  «hkh  is 
atiU  partiailycoaleaMdwithA,andliMbatowafiJittMMMaa*ith 
St  (Fig.  a).  This  latt  toe,  B,  waa  akMBt  la  Ha  cat  wUdi  I 
raodTcd  fnnn  Mr.  Vaai^iiaa.  Ia  Am  fint  ftailr  daaeribed, 
2>ros.  (I)  and  (a)  jiaiMMBd  tha  higiHf  dafdopad  citra  toe, 
a*  wfaile  the  insigniaaHit  polliit  (Fig.  i,  i)  was  abaent,  and  thus 
Ibc  foot  appearad  calwiMly  Imad,  althottth  with  00I7  the 
normal  number  of  tota.  Id  mdUngyw  polka  doaaot  touch 
|]icgronnd,fa«ttta<]aifiA  aadieoiaadowaallttla  later  than 
Ibe  rest  of  tha  fMi^aHi^c  a  very  distinct  when  the  eat  is 
wailking  on  floowdoth.  iCb  aoond  is  partlcakifr  audible  when 
tla«  cat  iaaQMiagdamabdn.  Companns  the  pads  on  the  under- 
aide  off  the  Hdk  with  tfnw  «(  a  normal  animal  (Figs.  3  and 
4),  there  is  seen  to  be  an  extra  pad  behind  the  additional  toes, 
of  whidi  there  is  no  trace  la  tfie  normal  foot.  The  left  foot  is 
^.ixnilar  to  that  drawa,  except  that  there  are  tra^s  of  more  com- 
piete  fiiiion  between  the  toes  a  and  b  in  the  flighter  tendency 
towurds  division  shown  by  their  common  pad.  Ilic  right  hind 
fioot  fr^m  above  and  below  is  given  in  Figs.  5  and  6,  and  a 


the  Urge  hind  mds  coat 
beyond  the  OMtfler  b  tha 

the  fore  paws.    A  aad  B 1 


normal  hind  f) 't  f  ^r  coni;uris  )n  in  I'i;;-.  7  and  8.  The 
corrdation  of  the  toci  is  more  ditBcult  here,  but  there  is  little 
doubt  that  the  innermost  tOO  {Vigt,  $  tad  <k  I)  It  tha  haUox, 
lost  in  the  noniial  foot. 

Comparison  with  the  fore  feet  renders  it  likely  that  the  second 
extra  t<je  is  that  libelletl  A  in  Fig*.  5  and  6.  On  the  under- 
side  (Fij;.  6)  .ill  the  tues  have  separate  pads,  and  there  is  an 
additional  pad  behind  the  extra  toes.  This,  in  the  left  hind  foot 
of  the  same  animal  is  fu.sed  with  the  pad  behind  the  other  tijc.«. 

On  luly  10  last  the  cat  I  have  just  describerl  produced  a  family 
of  four  tjitiliy  kittens.  StraMfjcly  tnouf,'h,  they  are  all  male-, 
but  lliey  possess  the  mother's  peculiarity  to  a  remarkable  extent. 

(1)  1  orepaws :  exactly  similar  to  the  niothci  'v,  I  ut  tuc-  a  and 
|i  are  more  distinct,  in  that  they  have  •  eparate  juds  in  botli  feet. 
Hind  paws  :  precisely  the  same  as  the  u.olhcr'--,  even  to  the  fnt'. 
that  the  left  hind  pads  arc  continuous  and  the  ridit  hind  pads 
slightly  discontinuous  (a^  in  Fig  6).  Thus  this  Ulta  aaMhlta 
on  the  whole  an  intep»if)c;ition  "f  the  characters. 

(2)  Fore  paws:  the  j>;\il>  of  the  toe*  A  .unl  11  .".re  fused  as 
with  the  mother.    The  claw  of  b  is  broken  utf,  but  its  base  is 

;  een  almost  springing  from  the  outer  ."side  of  the  base  of  claw  A.  . 
Both  feet  the  same.  Thus  the  character  is  rather  less  developed 
than  in  the  mother.  Hind  paws  :  the  large  hind  pads  arc  con- 
tinuous on  both  feet.  All  the  six  toex  are  distinct  on  both  feet, 
as  with  the  mother,  but  A  and  2  on  the  left  fiiot  are  united  by 
skin,  although  considerable  freedom  of  movement  is  possible. 
Here  again  the  character  i>  rather  less  than  in  the  mother. 

(3)  Fore  paws:  pads  of  a  and  n  are  distinct  on  the  right 
side.  The  claw  of  B  is  accidentally  broken  off.  On  the  Kft 
side  the  pods  are  also  distinct,  although  the  toes  a  and  b  are 
joined  by  skin.    Mind  pawi  t  all  six  toes  distinct  on  both  feet ; 

M  on  both.  Thus  this  kitten  ia 
lation  of  the  pads  of  A  and  B  oa 
paws.  A  aad  B  vara  aoie  dittiact  00  tiba  4^  ndr» 
where  also  in  dM  aMdMT  tibe  pad  Aowed  a  gnater  taadcaiy 
towards  divisioa, 

(4)  Fore  pawat  At  greater  tendency  towards  separation  oa 
(be  ri^t  side  watTfiy  aSongly  marked  here,  inasmu^  as  the  toe  B 
is  entirely  absent  oa  the  left  side,  and  the  pod  of  A  simple.  Qd 
Ae  right  B  b  piesent,  aad  iu  pad  la  jotaed  to  that  of  a,  bat  a 
Uttla  raorediatfaict  than  with  die  aMther.  Hind  paws :  all  sis 
toca  distinct  and  large ;  hind  pads  eoaiinaoas  ia  bath  faat*  Tlina 
the  character  is,  on  the  whole,  leas  than  in  the  bmAr 

Tkiaia  the  last  obaemdoa  awdaap  to  the  pcaseat  ttoie,  and 
ItlsavciTfenarkabla  oae^  ia  fha  entire  abaenoe  of  anything 
approachuw  tha  aocBial  fooa,  aal  ia  dMiMt  fbtt  taa  the 
kittens  go  %aad  Oa  andiar,  ainli  Ita  odMT  tm  an  fait  UtOa 
bduM.  WteflMtaoddMdiabLtfkadflbHaeabiavariably 
MwlthdianodNr.  AlteaaBwUMttMhaaMOBBghwigth  of 
heredity  in  aUtkm  cam  ia  acta  ntai  wt  MMBbar  dmt  it  ia 
practically  cefMin  thai  fha  fittaia  off  lha  torfUM  have  alwara 

beenaacnl.  Ilia  fvltt  MMIb  «Hh  ttta  krt  fari|r»  <^ 
mother  waa  tram^  aa  a  Uttaa  Inaai  SaadBf  to  (Maris 
where  there  b  a  aonaal  oiale  cat  living  in  the  hooH 
with  her.  I  have  aomr  heard  of  cats  widi  the  abnormal 
number  of  toes  in  either  Reading  or  Oxford  apart  from 
thee.  Mr.  Vaughan  iiays  exactly  the  same  for  his  cats  in 
South  Wales.  Thtu  we  must  conclude  that  the  heredity  is 
entirely  through  the  females,  and  yet  the  character  has  gone  on 
increasing  ia  my  branch  of  the  stock  in  spite  of  the  norm.al 
dement  which  we  should  expect  to  be  introduced  and  to  make 
it- elf  felt  at  each  stage.  I  have  known  of  the  family  through 
eight  generatiotjsi,  and  tlirce  of  these  have  started  from  entirely 
new  localities  {i.e.  Haverfordwest  from  Bristol,  Ke.iding  from 
Haverfordwest,  Oxford  from  Reading)  to  w  hich  they  were  sent 
as  kittens.  This  i-,  ijf  ciutm',  vcrj'  import.int,  lis  it  h.T-.  pre- 
vented the  |K)s^ibi>ity  of  lutcrlneeding  (K;tucea  the  abnormal 
cats  derived  from  the  i.a:ne  st  ck. 

I  ho]>c  to  contribute  a  paper  to  a  future  rumber  upon  further 
observation^,  and  npoa  tlia  akalolal  peculiarities  that  accompany 
the  abnormality.  £D\vAao  B.  FotiLTON 


OiV  r/a  ELECTRICAL  RESISTANCE  OF  THE 
HUMAN  BODY^ 

HTHE  writer,  after  jpcemlaing  that  hidierto  dectrid^  fat  its 
appUoatioB  to  taa  howmn  body  had  aot  cqom  vp  to  ex- 
pectadoot  reiaooable  In  die  cbm  of  ao  powedhl  a  iincc^  aad 


'  Ahsmict  of  a  (.apcr  read  befoiellw  i 
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that  it  was  evidently  still  in  an  embryonic  ttatr,  mentioned  S'>dic 
CSttlBpiesof  tiie  conAietiag  tnd  contradictory  tt»tements  ma  le 
bf  dficttBt  MiUiorities  as  to  its  electrical  resistance.  Ttkcse 
miad  from  13,000  to  2875  ohms  and  les.i.  He  believed 
it  «U  normousiy  overstated,  nnd  bad  for  this  reason  applied 
Umadf  lo  nuke  t,o\Xit  mure  accurate  determinations.  He  was 
•tOKemet  br  three  obalacks :— (i)  The  difficulty  of  making 
gpodoaotaatUfOVI^AeakiBof  a  living  man.  (2)  The  limit- 
ation of  tbe  amount  of  current  bjr  pain,  .-tnd  by  the  fact  that  the 
tKffuH  OMnine  and  doling  atrong  circuit-  produced  a  tetanie 
atate  of  mBscle.  (3)  Tbe  fbet  that  the  bnman  body  is  an  easy 
dictvol jt^  ainoat  immediatd^fimbUnrcnnents  of  polarisation. 

As  Nfvds  (iX  the  axiomatic  statement  itemed  to  be  that  the 
polM  nuKt  be  mfinitttjr  huge  eompared  with  the  corrent  they  had 
to  eandnet  TUt  coodltloa  ht  bad  attempted  to  fiU&I  hi  five 
wmi  two  at  lent  of  wldcdt  were  &ucceadalt  either  bv 
BC  tM  feet  and  hands  in  badw  of  bone  in  oootact  with 
i  of  amalgamated  lend  or  sfaK  of  from  fifty  to  a  ban- 
dnl  aqwwt  inches  surface,  or  by  teaklui  Amm  MOmities  hi 
brine  and  then  wrapping  a  strip  of  teSn  knit  t»o  iMt  Uxw 
by  two  inches  widealwvt  Ihanb  nftor  tko  teUaa  of  namgiaiil 
spiral  bandage.  The  Ihct  tluit  die  skfai  ralteee  was  tbns  fe> 
4aced  to  zero  was  proved  to  demonstration  by  an  obicmtioii 
already  recoided  in  NATTJKB  (September  13,  p.  463),  firomwfaiah 
it  appeared  that  the  resistance  of  a  oocpse,  treated  with  the  apiial 
leaoen  bandages  from  foot  to  fiwt  was  1150  otami,  and  wiA 
solid  silver  conductors  thrust  three  faubot  4Mp  into  the  plantar 
muscles  was  actually  50  ohms  more. 

Under  the  heading  of  conucts  it  was  essential  to  determine 
definite  anatomical  points  from  which  the  measurements  should 
start,  and  which  readily  adiuitted  of  linear  verification.  Such 
points  existed  in  the  prominence  of  the  ulna  at  tbe  inner  >ide 
of  the  wrist,  and  tbe  lo»  cr  cl^c  of  the  external  malleolus  at  the 
ankle.  The  shortest  course  traversed  by  the  current  between 
these  two  points  had  hecu  nicA>urc<l  to  a  quarter  of  an  inch. 
There  were  three  principal  <lir(.ctirin>  in  nhich  determinations 


1.  From  h:\nd  to  liand. 

2.  From  fu  it  t )  f  >ot. 

3.  From  hand  to  toot. 

No.  I  ^^  as  much  the  same  as  tlie  hefgbt  of  die  labjeel^  andwaa 

not  liable  to  )?reat  variation. 

No.  2  varied  more,  <iincc  the  htTeiance  between TKy tall  and 
shorter  men  lies  chiefly  m  the  Icg^. 

No.  3  was  perhaps  the  best  test  of  ths  average  conductivity  of 
the  body,  since  looped  currents  wei«  sore  to  tavnelhe  whole 
trunk,  and  even  caused  motor  distwbance  in  the  extrtmitles  not 
included  in  the  circuit. 

l*hree  such  observations  were  );iven,indndint  one  on  a  man  of 
(hp  CSCeptional  height  of  nearly  8  feet. 

Aa  r^rds  pain,  it  was  notctl  that  the  E.M.F.  usetl  varied 
from  three  to  ten  bichromate  cells  of  i'8  volts  each.  Even  the 
first  was  occasionally  complained  of,  thus  incidentally  showing 
the  goodness  of  the  contact  obtained.  In  morbid  conditions, 
sneb  as  that  termed  myxcedema,  the  K.M.P.  of  SO  cells  or  |8 
Tolts  through  a  resistance  of  only  1260  ohms  was  cadj^bacne. 
and  indeed  hardlr  fdt  The  thbd  difficulty,  that  namely  of 
electrolysis,  was  the  most  seriottf  1  indeed  the  particnlar  metal  of 
ndiich  the  electrodes  were  made  tanic  into  insignifieance  com- 
pared with  the  rapid  and  viMioas  polarisation  of  tiM  aoiat 
tttsoea  of  the  body  itself.  A  rotating  comnwlator  on  Wheat- 
stone's  phm,  and  anemwrds  n  metrononue  instiiinenl^  Iqr  which 
the  periods  of  alMriMtloB  eoold  be  varied,  vera  first  used, 
bnt  with  only  partial  sacoen.  A  BMira  Mieate  node  of 
4iidiaiB^  was  foond  In  the  1M  of  an  ordinary  eora- 
'  '  twn  worked  like  «  piano  witt  the  index  and  middle 
of  we  left  hand;  a  doable  conlact  key,  putting  battery 
mdvanometer  soeeesrivdv  in  divnl^  M*>V  beneath  the 
ri|^  index  finger.  Tbe  left  ugrs  behiff  toA  ^pressed  alter- 
naldy,  the  li^  key  ptodmed  a  donble  deflection,  while  the 
bridoe  reabtanee  was  too  low,  wUeh  was  replaced  by  an  oppu- 
site  double  deflection  triMB  ft  was  intantionslly  made  too  high. 
By  waldling  the  galvnnoneler  a  point  waa  easily  found  where  it 
1  to  "  throw,"  and  then  three  nwcmive  contacts  in  cither 
taken  to  detennine  resistance.  In  spite  of  .ill 
J  Ae  second  measurement  was  sometimes  a  little  i  i 
anoaaa  of  the  fiist,  <j«in;;  to  a  pokrisation-currcnt  assisting  the 
iMlleit.  This,  however,  never  amounted  to  more  than  abuui 
fiveooms,  and  was  easily  allowed  for.  Between  each  i>«t  of 
•  riM-dnait  kqr,  Inaerted  onbride  the  brideei, 


was  closed  for  at  Ic^i-^f  a  minute,  si  as  t  j  discharge  p:ntient,  bath, 
and  electrodes. 

The  measurement  wa-;  then  rej^atc  1  with  inverted  current, 
and  the  mean  taken. 

One  -iet  of  exampltt  out 
Three  men  of 
foUowiiy  table 


of  many  was  read  to  the 
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1.  Mr.  Toita  ... 
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Two  of  these  were  students  at  St.  Thomas's  Hospital;  the 
thiid  an  Austrian  now  exhibiting  at  the  Aquarium,  and  kindly 
lent  to  the  writer  for  examination.  All  tbe  three  were  '•ingularlv 
.strong,  healthy,  well-proportioned  men,  of  active  athletic  habit;. 
An  intcrcstin>;  illustration  of  ph)*viological  laws  here  incidentally 
croppctl  out,  showing  that,  in  the  normal  human  h.jdy  conii- 
derei  a»  a  machine,  as  is  the  length  of  the  osseous  levers  so 
the  sectional  area  of  the  motor  muscles.  This  in  tbe  present 
instance  results  in  an  almost  complete  identity  of  the  electrical 
resistance,  increased  length  being  very  fairly  l<.\!jnccd  by  in- 
creased .sectional  area  in  ue  conductor.  A  gcKxl  test  of  morbid 
leanness  or  fatne-s  might  probably  be  found^  on  this  identity. 

A  few  words  only  were  given  to  tbe  vartatioas  of  homan  re- 
sistance in  disease  and  with  alteration  <>f  tcn}]>erature.  The 
latter  have  alroidy  appeared  in  the  columns  of  Natobs  (on 
June  14  and  September  13). 

As  regards  the  former,  six  caves  of  hemiplegia  were  cited '. 
three  on  the  right  and  three  on  the  left  side  of  the  body,  in  all 
of  which  the  paralysed  was  found  les^  resi^'tant  than  the  Isesltfay 
side,  in  amounts  varying  from  120  to  730  ohms.  The  only  case 
»  hich  differed  from  this  rule  was  that  of  a  worker  in  copper, 
from  whose  secretions  three  miU^ranmies  of  metallic  copper 
had  been  extracted,  where  the  cupreous  impregnation  ^wioBsij[ 
modified  the  general  resistance  of  the  body,  as  the  writer  had 
fomd  it  to  do  in  tbe  case  of  lead  and  mercury  also. 

A  eonfirmation  of  tlw  view  already  expressed  by  the  writer  of 
die  paper,  that  the  human  body  follows  tbe  law  of  atdid  rather 
than  that  of  fluid  condnctors  under  dianna  of  teuipetatnre,  had 
ucHjMiiad  in  tlie  instance  first  qnoted  (Jme  14,  p.  151),  where 
the  occnncMt  of  dropsical  enoslon  m  tbe  lower  entremitiet 
permanendy  rednoad  the  resistance  from  the  vahics  oitginally 
given,  the  lowest  of  which  wai  3300^  to  750  ohaM. 

UNIVERSITY  AND  EDUCATIONAL 

INTEl.LIGEXCE  \ 
Tkn  lectures  on  the  diseases  of  field  and  garden  croj^s  will  be  ' 
delivered  by  Mr.  Worthington  G.  .Smith,  1-'.I...S.,  before  tl.e . 
In-slitute  of  .\f;riculture,  liritish  Mustum,  South  Kc!iMa;>;toi, 
(luiing  the  wcelc  November  12-17.     Tbe  lectures  \\i!l  IjC  illu  ■• 
trate<i  with  actual  examples,  and  new  drawings  of  all  the  diieaji* 
from  nature,  unifarmly  enl.arged  lo  loao  and  5000  diameters. 

Univkrsii  y  Coi.i  e<;e,  Aberyswvth.— Mr.  J.  Brill,  1!..^  . 
St.  John's  College,  Cambridge,  has  been  appointed  lecturer  t  ^ 
a  sist  the  Professor  of  Mathematics  at  this  college.    Mr.  I!r.]i 
wa.s  fourth  wrangler  in  January  1582,  and,  we  understaud,  hid. 
the  honoor  of  bdqe  one  of  the  selodied  candidates  for  ttie  Pro- . 
fcMonhip  of  Malhemarica  rt  flw  Uni»arri^  Celktib  CaidiC 

SCIENTIFIC  SERIALS 
KevM  d'AmOnftki^  (denaitan  et  tieiritoe  fa^ciculc^). 
Paris,  i883.-«In  die  aarte  of  diese  two  numbers  M.  T  opinarl 
eontinaes  the  '* Elementary  Dctcription  of  the  Cerel>ral  C'>nv 
lotions  in  Man,  in  accordance  with  the  Schematic  Hm 
dc^ijnedby  Paul  Broca."  This  is  the  second  of  the  series  di 
explanatory  instructions  begun  in  the  January  number.  It  crds 
with  a  description  of  the  occipital  fissures,  peculiar  to  noan,  x\.'- 
simia:,  and  lemurs,  which  Broca  termed  "  scissure  occipital 
interne"  and  "scissurc  occipitalc  exteruc."  In  the  si-.nia.-  the 
former  of  these  is  generally  perpendicular,  while  in  man  it  is  ..frer 
oblic^ue  in  direction  and  irregular  in  ]«  sition,  rendering  its  ;e- 
termination  difficult.— Under  the  title  •*  Ttninflyimi^mr,"  n  term 
u-cd  by  French  anthropologists  for  !>.:r:;-it:i:,ii,  .M.  Mathii- 
Duval  gives  the  substance  of  his  introductory  lecture  at  rh( 
Anthropological  School  at  Paris  at  the  opening  of  the  sessi  jn  o 
tJ)Si  82.  The  lecturer,  after  giving  a  general  idea  of  *•  uani 
formisui,''  pas.scs  in  review  the  services  rendcml  to  the  modcr: 
.science  of  evolution  by  Darwin's  precursors,  Lanuwck  an 

Edennt  GaoAogr  SaiM-HilaiM,  Nait  he  rnmhlwn  tkn  n 


^  jd  by  Google 


Nov.  I,  1883] 


NATURE 


and  theories  of  Dirwln,  tlu  obttcHowi  wMeii  have  b«en 
aone  of  Us  Miietloo%  mi  dw  «fid(Bni  md  fitda 
wbicli  can  b«  brao^  lo  MMMit  Ut  thtorVf  wflii  wfarcnce 
•pedallj  to  the  importaiioe  of  die  kfaom  of  ttmAAnA  other 
oonleinpororY  natnralitti,  irliobave  oontriboted  to  the  develop- 
meat  or  the  Darwinum  doctrine*,  while  he  lastly  draws  attention 
to  the  varioas  applications  of  these  views  beyond  the  sphere  of 
natural  sdeoce,  strictly  so  called. — In  •  pnpv  on  the  Iroqaois 
Indians  Dr.  Ten  Kate  has  embodied  the  most  important  reanlts 
cf  his  observations  on  the  phy*ieil  and  social  condition  of  the 
pure  redikins  and  lialf-hreed^  wh'>m  he  has  lately  vihitetl  in  the 
Iivlian  rcscrv.iti  n  lands  t  >  ihc  v\c-t  of  New  York  State.  lie 
found  Very  few  among  tlictn  cif  |iiire  InJian  descent,  hut  some 
exhiUitc  l  a  certain  degree  of  |ir<>i;nathiain,  recalling  the  same 
tharactcii-lic   as   ^cen   auoni;   llic   Malayan    Liplaps.  The 
avcra.;<?  height  of  tlic  nun  is   1  "Jni.,  wilh    a   ((rratcr  corrc- 
i()  .ndiii;j  length  of  limli  t!iaii  ,s  u  ua!  in  wliites  or  nmlaltoes. 
1  hey  are  d  .hvti  cii  halic.    The  col'jur  of  the  eyes  is  redlli^!l■ 
bruwn,  unlike  that  of  any  otlur  lacc,  \s  liile  the  complexion  of 
the  children  is  .'onictimci  as  lit;lit  as  th..t  <A  an  Italian.  The 
half-lirccds  ur.ly  have  bcanls.     Tficir  j  rincipal  illnesses  are  of 
a  scfMful  JUS  character.    Tiic  Irtiquois  dialects,  which  are  Rra- 
ihially  d>ii>g  uut,  have  not  h  liierto  been  reduced  to  writing, 
iwin^j  to  'he  nuniLTiius  an  imalous  (guttural  sounds  which  belong 
ti)  them.  —  M.  Iti render  Ftraucl  contri'.iutcs  an  interesting  paper 
. -n  ni.'.ri  la'_;r  aiKont;  the  ncjr.ie^oJ  Scnapaml 'la.    As  cl^cwherc 
.^tnong  Afi  icaii-.  the  ]>arentai  lie  i-.  sli^lit,  tlivuice  is  common, 
women  arc  ■,  iriual  >lavc>,  a;id  niariia.;c,  .uc  attended  with 
elaborate  c  jrc:ui.:uals  sini]  ly  as  \  rctcxts  f  jr  amuscm'rnts  and 
intemperance. — M.  Mondii  ro  111  a  n  vieu  of  the  different  races 
of  Indo. China,  supplies  us  with  many  interesting  details  in 
rcg.irJ  to  the  ethnolof^cal  and  anthropometrical  characteristics 
"f  the  'r<)n<niins,  Cambodians,  and  Lao.*,  as  well  as  of  the  lc=s 
unfamiliar  populations  of  Siani  and  Bormah. — In  the  third  num- 
ber of  this  year's  Rrou,  we  have  the  concluding  part  of  Broca's 
description  of  the  cerebral  coitvoiutions  and  fissures  which  deals 
specially  with  the  frontal  lobes. — M.  M.  Duval  continues  his 
lectnfes.on  "  TraHs/i>miism(,''  cirryio);  down  his  analysis  of  the 
most  important  works  on  the  1  >arwinian  theory  of  evolation  to 
the  sociological  and  psychol-^ical  views  of  Herbert  Spencer, 
•ad  the  biological  researches  of  Huxley. — Investigadons  into  the 
imUue  of  several  supernumerary  mu  cles  in  the  antero- internal 
scapttkiry  region,  by  Dr.  I..  Tcstut.    After  CfltviUuer,  who 
tirst    drew   actciuion  to  some  of  these  nwuetoii  Xoott  and 
ler  in  Ii^and,  and  Gruber  in  Germany,  among  others, 
InhadovttfM  not  inf refluent  occurrence  of  these  anomalous 
stmcttires  in  man,  while  ia  (he  elephant  and  bear,  and  in  some 
of  the  lower  quadramaiM,  n  mpemuoHLiy  caraoo  bomend  and 
bradiial  are  almwt  always  preteat. — The  so-cailed  *'Alnt,"  or 
ICijr  *Qaeen  of  Provenoeb  is  described  Inp  Dr.  B&empr-roind, 
wbo  traces  back  thefectinU,  by  which  tot  ntnmoT  the  month 
of  Mar  is  cddiimtcd  fa  SMUheni  nancetotlwaiMienit  calt  of 
Mali*  ttM  boUmc  of  MoMiib  ■■m»k  Oeftaadn  and  Greek 
eolaiysli  «f  Mui^illiii.  b  Mdcn  nan  tihe  wnhip  of  fhe 
Ft^pukllalBWlNaitiiiKftnrod  to  A*  Virgin  Mary,  in  whose 
aaine  nfaw  are  soUdUd  for  tlw  littia  glrl*diild,  who,  veiled,  and 
naarijr  boiltl  ki  tomiL  la  aaupaatd  to  nfaiMat  the  much 
* ''Notta  Daaa  da  Mii  *or  Fteveaee.  Ttae  Ftoven9al 


M.-iy  revivals  ara  tei  doMfaf  allied  to  ttie  so^alled  "floral 
^ame^,"  whic|i  i|tll  snrrive  fa  Cornwall,  and  repeat  on  each 
.Sth  day  of  May  some  part  of  the  ancient  Roman  wordiip  of  the 
goddess  'Flora. — M.  Deniker  passes  jn  review  the  results  of  the 
travels  of  M.  Miklooho-Maclay  oiii  the  east  coasts  of  New 
Guinea,  and  summarises  the  infonnati<in  derived  from  his  careful 
stuily  nf  the  Papuan  races  of  the  island,  giving  at  the  same  time 
a  mmiber  of  important  anthrpporaeiric  measurement'-',  together 
with  iniu>erons  interesting  ethnological  and  social  data. 

Zeidsfkrift  fur  wisstHschafitieht  Zcolof^e,  Band  xxxviii.  Heft 
3,  July,  18S3,  contains :  On  the  embryology  of  Planaria 
•^iylyckroa,  by  Dr.  E.  MetschnikoflT  ([ilatcs  15  to  17). — On  the  Coe- 
Icnterata  of  the  Southern  Ocean,  pan  3.  On  the  Nematophores 
of  Plumularid.f,  ami  on  nrticaiing  cells  in  the  mesoderm 
(Sclitmgallerte)  o{  Crambasa  tWMsta,  by  Dr.  R.  von  I.endenfeld 
(plate  18). — On  Karyokinesis  in  some  Protoxoa,  by  Dr.  A. 
Gruber  (pUte  icf)  {AcHtusp/utrittm  eicAkomU  tsA  Amaeia  prin- 
er^s). — Contributions  to  a  knowledge  of  the  devdopment  of  the 
Cvaatropod.',  by  Dr.  F.  Blochmann  (plates  20,  21).— On  the 
Muds  of  the  mantIe-«dM  in  ApMa  aad  kindred  fum.  Iff  Ht. 
Blorhmann  (plate  2aT.—CoBtitbndoat  to  aknowkdg*  of  tbt 
I  by  Dr.  Otto  HoMim  (plate  as).-^  ^  OKdnn  af 


hiids,  fay  Di;  A.  Baan  (plates  24,  25). — On  Girardinus  caudi- 
maadahu,  tar  Dr.  Hermann  Ton  Ihcring  (plate  26).  An 
intomti4g  olMy  of  tU*  liUle  limnophagus  Cvprinoid  found  in 
Rio  Grande  do  Sal.--^2ointribadaa  to  *«>>>"^t  hiitdacr.  bv 
Prof.  H.  Fol.  ' 

Heft  4,  August,  1SS3,  contains :  On  (he  Qdcntcrata  of  the 
Southern  Ocean,  part  4.  On  liucopdh  campantdaria,  n  new  (;enus 
belonging  to  the  Carii]>.niuUrifl,r,  liy  1  >r.  K.  vm  I. cnJcnfclii( plates 
27  to  32).  This  memoir  coa^istl  of  a  very  elaborate  and  detailed 
description  of  lx);h  the  hydrosome,  gonophoro,  and  ova  .,f  ;!iis 
new  species,— On  the<^i;shell  (FAhant)  oi Python  bh  itutus,  witii 
remarks  on  some  other  reptile  eg^s,  ani  on  the  genesis  of  their 
outer  layers,  by  W.  v m  Nathusiu  -K. iriij,'sbom  (pLites  33,  34). — 
KcNcarchcs  on  some  r. .  v  M.j  la  .l  fr  .ni  the  Red  Sea,  by  Dr.  C. 
Keller  (plates  35  to  37). — On  the  manner  of  propagation  in 
Pntau  m^fli^mu^  Iqr  Marie  von  Chanvia  (plate  38}. 

Arekkm  tUtkmm  4t  Kdmb,  tome  iii.  fasc.  ii.  May  20, 
1SH3,  oonteim:— Oa  medical  lii<^nictioa  in  Italy,  by  Prof.  J. 
Bisaoaero.— On  the  saniution  of  tbe  Roman  Caropagna,  by  C. 
Toauaad-Crudeli.— On  (he  therapeutic  effect  of  prolonged  tepid 
baths  in  pneumonia  and  typhoid  fever,  by  C.  li  jzzolo. — On  the 
structure  and  affinities  of  the  olfactory  lobes  in  the  higher  Ar- 
thropods and  the  vertebrata,  and  on  a  contribution  to  the  histo- 
genesis of  the  internal  molecniar  layer  of  the  retina,  by  G. 
Bellunci. — On  org.Tiiic  p.-irticlcs  in  the  air  of  luLjli  regions,  by 
P.  Giacisa. — On  the  action  of  cutoinc  a;  ■!  i)ar.^ci)li>me,  by  P. 
Albcrtoni. — On  lung  cjiiilicliutn  and  it  iran^rirumtions  in  dis- 
eaic  of  that  organ,  by  C.  lloizolo  and  ii.  (iraziaJci. — On  the 
cjniparalivc  anatomy  of  the  skull  of  th<"  Terraniare  pifj,  by  FML 
r.  .Strobcl.— On  j  tomaines,  by  J.  Guarcschi  and  A.  Mosso. 

Fasc.  lii.  July  31,  1SS3,  contains  :  — On  ll:c  ]  artial  re,,Li.eration 
of  the  liver,  by  G.  Tizzoni  at>d  V.  C'ljlucci. — On  the  i)reieace  of 
cy>toliths  in  some  Cucurbjlace.x,  by  O.  I'enjig  (|date). — On  the 
histology  of  the  nervous  centres,  by  i_ .  Gol^ii  (4  plates). — On  the 
action  of  iodoform  in  ^acihariue  ilialittes,  by  C.  Ikiiz  do. — On 
the  norm.^1  structure  ami  on  alteration  caused  by  cx[>criment  in 
the  pacinian  corjauclcs  of  bird',  by  Jn  cphine  Cati.-mi.— On 
negro  anatomy,  by  Pr^  f.  C.  Giacomini  :  (i)  un  the  cartilage 
of  the  semi  lunar  fold  in  the  eye  ;  (2)  Giaafum  follicles.— On  the 
development  in  Salpa,  by  Prof.  K.  Toclaru. — On  ^l1me  experi- 
mental researches  as  to  anew  automatic  centre  in  llic  1  tilba-spiual 
tract,  by  Dr.  J.  Kano. — Anthroj>omc(ric  -liidic  -  of  .  :  imitials,  l)y 
Pruf.  li.  l-'erri. — On  the  anatoniicd  Di<  ,  of  'u;  :ne  l  abrizl 
d'Acqoapedente,  by  Prof.  G.  KomiiL— Uu  the  Mcrclion  of  bile^ 
by  Dr.  B.  Baidi.— Onlaoealatka  of  kpnwf,  by  R.  ' 


Pnxefdings  (/  the  Ists  Hatmral  I/htiyty  Si\-i',-tf,  Di  fukttf. 
January  to  June,  1S83. — Obituanr  notice  of  Karl  Ch.  G.  Na;{el, 
l  y  H.  F.ngclhardt.  —  Perceptive  (acuity of  inscctsand  other  lower 
aniuwl-s  by  l''  of-  P-  Vciter. — Fauna  of  the  Suez  Canal,  by  Dr. 
C.  Keller.  Up  to  the  present  time  eleven  Mediterranean  speciea 
have  penetratefl  f  )r  tlie  most  part  .as  far  as  Suez,  while  the  Red 
Sea  yields  twenty-five  specie-^,  which,  however,  have  .as  a  rule 
scarcely  yet  reached  half  way  towanls  the  northern  'entrance. — 
On  a  case  of  alldnisni  observed  in  the  Heidelbcer  district,  by  II. 
Engelhardt. — A  comparative  study  of  the  flora  of  the  Krro'cbirge 
\  ari'l  Kii  cngebir^;e,  by  Dr.  R.  Kell. — On  the  theory  of  shifting 
coiitiiiciilal  and  insul.ir  climates,  w  ith  special  reference  to  the  vege- 
tsSile  lel.Uions  of  Norway,  by  CI.  Kotiig.  —  On  the  so-called 
"compass  jilan!'-,"  by  K.  Staid, — On  the  cxjil-irati  >n  of  tlie 
flora  of  I.a])Iand  made  I  v  I  inn<  in  1732,  by  Dr.  O.  1  >nific. — 
On  the  i  icjCi  cc  of  Anodonta  and  Planorbis  in  t'-.e  Tertiary 
li^jnite  imK  of  Sche  leiikcn,  by  Dr.  Deichnuiller. — On  the  so.trcc 
of  the  nephrite  found  in  North  Germ.any,  by  II.  C'redner. — On 
the  river  valley  formations  in  the  Western  Erzgcbirge,  by  J. 
Jacobi. — On  tbe  geological  formations  of  Mittweida,  with  special 
reference  to  its  flora,  by  R,  Beck.- -On  a  fossil  bird  from  the 
Bohemian  clialk  beds,  by  H.  B.  Geinit/. — On  the  presence  of 
copper  in  the  syenite  of  the  Plaueii&cher  Grund,  Saxony,  by 
F.  Zschau. — On  the  limits  of  the  Dyas  ami  Trias  .system«,  by 
A.  iJittmarsch. — On  the  relation  of  the  pr  itoarseniate  of  iron 
to  the  iron  oxide  in  the  magnetic  iron  ore  of  Berggiesshiibel,  by- 
II.  Vater.— On  G.  Laul>c's  "Traces  of  Man  in  the  Quaternary 
Formations  of  the  Prague  District,"  by  Dr.  Deichmiillcr. — On 
the  bronze  and  iron  objects  f<iund  in  the  clay  beds  of  the  Wcnd- 
ish  Cirde,  Lievland,  by  A.  Ent;e1mann. — On  H.  Schlicmann'f 
"  IlioB,  Citv  and  Land  of  the  Trojans,"  by  H.  B.  Geinitz.— On 
a  nwbtitona  find  on  the  HudiMfat  near  Stradoniiz,  by  W. 
OiM(Bai--OB  aa  aackait  borial  plaea  at  Kunzowo,  by  Y.  Raspe. 
af  itoM  am  at  DlppoUbwaU,  by  H.  WlacbcL~Or 
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 ^  new  views  respecting  the  mutoal  rdaliuM  of 

chemical  research,  by  D.  W.  Hentschel.— On  Prof.  LiamnuHl'il 
proof  that  »  is  not  an  a!-el>raic  quantify,  by  Dr.  Huiutck. — On 
the  prejmration  and  ;i]  |jl:c.ition  of  penpective  modek  in  reliej) 
by  Dr.  livirincstcr.  — On  the  general  theory  of  the  so  called  P.E. 
system,  by  I'lof.  Voss.— On  the  supposed  coprolite  deposits  of 
Helni^ia  it,  Hudden^le<^t,  and  SchleweVc,  near  Harzbut^,  by  Dr. 
H.  H.  Grinitz.— Memoir  on  fbc  diluvial  placiers  of  North 
Europe,  with  Ri>ccial  reference  to  Saxony,  l>y  1  »r.  H.  H,  Gcinitz. 
— A  Gaoli^h  double  grave  at  La  Gcorge-Maillet,  Marne,  by  D. 
von  Biedermann. — Monograph  on  the  climate  of  the  Glacial 
epoch,  by  Heinrich  V*ter.— The  diamond  fields  of  the  Cape,  by 
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SOCIETTBS  AND  ACADSffiSS 

London 

Mineralogical  Society,  October  22. — Anniversary  Meeting. 
— W.  II.  11... Ill  ton,  r.G..S  ,  prcsi  lcnt,  in  the  chair.— The  fol- 
lowing wi  re  ck-ct<Ml  ofi'iccrs  and  Council  for  the  comini;  session  :— 
Presid- lit,  I'cv.  I'rof.  B'lnncy,  F.R..S.  Vice-lVe^i'lcnt'i :  Kev. 
S.  H.^ughlon,  M.D.,  F.K.S.  ;  W,  H.  Hud'otone,  M.A., 
F.G.S.  Council:  G.  S.  Boul^'er.  F.G.S.  ;  C.  O.  Trechmann, 
Ph.D.,  F.G.S.  ;  Mr.  J.  Stuart  ITjomson,  Kev.  Prof.  Wiltshire, 
F.G.S.  (in  place  of  Messrs.  Church,  Danby,  Merry,  and 
Wallcer).  Trcasttrer,  R.  P.  Greg,  F.G.S,  General  Secret.iry, 
R.H.Scott,  M.A.,  F.K.S.  Foreign  Secretary.  C.  I.c  N\-vc 
Foster,  D.Sc,  F.G.S.  The  Secretary  read  the  Kepart,  which 
was  adopted.  The  outgoiog  President  delivered  a  short  address, 
and  the  chair  was  taken  by  Prot  Bonney,  when  the  follow  ing 
papers  were  read  : — J.  Stuart  Thomson,  on  crys'als  of  calamine 
from  Wanlockhead. — A.  S.  Woo<lwanl,  on  the  occurrence  of 
Evansitc  in  Fast  Cheshire. — Mr.  .S.  I  Icnson  exhibited  a  magni* 
ficeat  gnmp  of  crystals  of  atilmite  from  Jmmui.— A  Tote  of  thanks 
to  Hk  Mtfkm  pnaideii^  Mr.  HuSkiimf  coodadtd  the 


SYmm 

Smal  Seeteer  of  Mmt  Bouih  WalMy  SqptaAer  5.— 
C  lifoore,  F.L.S.t  vioi-pncident,  ia  the  dHdr.— Fh*  mm 
were  eleeldl,  and  d|{hty<afaie  donations  received. 
The  feUowins  pajjcn  we  read Note*  on  the  genu  Macro- 
zamia,  with  docriptioBS  of  some  new  species,  by  C.  Moore, 
F.  L.  S.— A  list  ofdonble  star*,  bv  H.  C.  Russell,  B.  A..  F. R.  A.S. 
— Some  facts  connected  with  irngatioa,  by  H.  C.  Russell,  D.A., 
F.M.S.,  &c— On  models  for  showing  cnrstallographic  axes,  by 
Prof.  Llversidge,  F.R.S. — On  the  discolouration  of  white  bricks 
made  from  certain  clays  in  the  neii^hbourhood  of  Sydney,  by 
E.  II.  Rennie,  M.A,,  D.Sc— Mr.  J.  K.  Hume  exhibited  a  col- 
lection of  Carhoniferou's  fossils  from  Cataract  Creek  near  .Mount 
\Vi  lIin:^t Hi,  llobart,  Tasmania,  which  were  desciibcd  by  C.  .S. 
\Viikin-.oii,  r.G.S. — Prof.  Llversidge  exhiliited  a  fossil  specimen 
of  an  extinct  <'hol'!Mi/iii  re]  r^ic  '-(.Vr  <-ij//,i/,;,  Owen)  frum 

the  Flinders  Kivcr,  (^ueeiulaud,  bi:in^  the  t^n^t  Chclonian  found 
taAnlnliii. 

Paris 

Academy  of  Sciences,  f  >Liol.rr  22. — M.  Blanchard,  presi- 
dent, ia  the  chair. — River  navi^ati'in  ;  cniUess  ciiain  towinp, 
by  Nl.  Dupuy  de  I^mc.  The  auiluir  i'escribc<  the  recent  ex- 
periment made  on  the  Rhone  of  a  new  system  of  towage,  wliich 
appears  satisfactorily  to  solve  the  (iroblem  of  the  economic  trans- 
port of  gooiis  on  thi^  most  difTicult  of  navigable  rivers,  and,  a 
fortuyri,  on  all  streams  with  a  ni  idcratc  current.  The  success  of 
the  experiments  is  due  to  the  employment  of  two  endless  lateral 
tiuins,  worked  with  independent  machinery  by  a  single  hand, 
and  serving;  at  the  same  time  to  steer  the  vessel.— Note  on  a 
formula  of  Hansen  applicable  to  the  celestial  mechanism  (con- 
tinued), by  M.  F.  Tisserand. — Disinfection  of  ornamental  planu 
iatendnl  for  exportation,  by  M.  Laugier.  The  successful  ex- 
periments made  in  concert  with  Dr.  Kccnig  of  Asti  at  the 
Agronomic  Station  of  Nice  in  Decembo*,  1882,  were  renewed 
dnrisg  the  month  of  September  last  with  most  satisfactory  re- 
sults.— Note  on  some  turiihmetical  tlieorems,  by  M.  Stieltjes. — 
On  surfaces  whose  curve  is  constant,  by  M.  G.  Darboox. — On 
the  law  regulating  the  distribution  of  tctusion  in  an  elastic  plate 
of  arbitrary  primUive  form  encircling  a  cylinder  of  any  rteht  sec- 
tion, in  cam  whare  the  friction  is  uniform,  by  M.  H.  L&vt^.— 
On  tba  movement  of  a  rolling  weigfat  aloqg  an  alMtie  horiaantal 
nd  fiaed  at  both  ends  in  caaa  lAm  the  mm  «f  tta  rod  b 
mncfcamaUarthaatbatof  tewdUilbtgrlf.J.  BowriMM.  A 
arUw  qppUoatiak  ii  Imahoim  onhfl  fiolte  of  loOfa^ 


solved  by  Willi*  and  Stokes,  as  described  ia  (he  paper  inscrttil 
bfStokatin  the  Cambridgt  PAH.  7V»«r.,  voL  viii.  1S49.— Ob 
servations  on  a  reply  of  M.  Fayc  tonching  diverse  phenomena  of 
solar  spectroscopy  A.«.i'.v  ,  Octol>er  8,  p.  779),  by  M. 

L.  Tbollon.— On  the  inductive  force  duj  to  the  variation  of 
intensity  in  the  electric  current  of  a  flat  spiral  multiplication, 
and  on  the  comparison  of  this  force  with  tliat  exercised  at  great 
distances  by  a  spherical  solenoid  or  a  solenuidal  fictitious  sun,  by 
M.  Qoat— Note  on  the  deteimination  of  the  equivalents  of 
copper  and  tine  by  means  of  their  sulphates,  by  M.  M.  Baa- 
bigny . — On  the  tranafannatkmof  Indiocarburets  into  omiaapoad' 
ing  aldehydes  by  means  flf  eUorochmnic  acid,  by  IL  A.  raid. 
—Note  on  the  state  of  the  senntive  nerves  inAtg  the  CTcitwcnt 
produced  by  strychnine,  by  M.  Gouty.— Oa  tuocnes  of  pari* 
pherie  nervo  tabes  (ataxy  of  the  lower  mfmbrrs,  eomnaei 
with  absolute  integrity  of  the  poatarior  raot^  of  the  ^iaal 
ganglia  and  sunal  marrowL  by  M.  J.  Dncilaew-'0»  the 
secreting  epitheUom  of  the  kidiwy  of  BatraditaBa  (tftoonani 
axolotl),  fay  M.  J.  Booillot— On  the  eitent  and  of 
the  dioritic  formations  of  Corsica,  by  H.  DieuUMt.  Imtead 
of  occupying  a  deep  continuous  vertical  range^  as  Utherto  sap- 
posed,  the  author  shows  that  the  Conican  diorites  belong  to 
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towaith  the  end  of  Ust  Au  gust,  by  M.  Duveyrier. 
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A  BUSHEL  OF  CORN 
A  Bushel  pf  Corn.  By  A.  SMpbCD  WOmo.  (Edinbuigb: 
David  Douglas,  1883.) 

THIS  Ihtle  book  b  full  of  eriginality  and  fiMce  It 
appeals  it  is  true  to  a  class,  hut  a  large  class.  The 
title  IS  happy  and  suggestive,  and  is  a  sufiicicnt  text  for 
ereiy  pangmpih  between  the  covens  It  is  true  the  sub- 
ject b  not  exhausted,  for  much  more  migbt  doabCkn  be 
said  concerning  "  a  bushel  of  com." 

But  it  is  with  a  iushel  of  com  that  Mr.  Wilsott  flwIlT 
He  introdnces  us  to  the  bushel  as  an  absolute  measure  of 
volmie^  traces  its  origin,  mentions  its  varieties,  discusses 

its  merits,  weighs  it  in  the  balance-;  of  justice,  and  dis- 
misses it  as  inade<)uat^  misleading,  and  impossible  as  a 
con  measuifc  Tbe  interest  of  the  reader  is  at  Unt 
excited  with  regard  to  the  evolution  of  the  bushel  from 
terms  of  Roman  stxtars.  Whether  statistician,  antiquary, 
Uatoiiui,  miller,  «r  fiwnwr,  he  nmst  fed  his  inleicst 
awakened  and  kept  alive  The  bushel  is  seen  altogether 
from  a  new  aspect.  Light  beams  out  beneath  and  around 
it,  and  it  becomes  an  object  of  respect  and  veneration. 
It  is  with  regret  that  we  find  the  fact  gradually  forcing 
itself  upon  us  that  this  archetypal  standard  of  volume, 
this  absolute  multiple  of  the  typical  wheat  grain,  this 
original  bond  of  union  between  volume  and  weight  in 
"roerrie  England,"  is  after  all  as  a  gauge  of  value,  and  an 
indication  of  variations  in  price  with  regard  to  corn,  an 
impoetor.  This  is,  however,  the  conclusion  to  which  we 
are  ineiistibly  driven,  and  Mr.  Wilson,  while  lie  fondles 
and  hfsmi  upon  his  bushel,  is  in  reality  dealing  it  its 
death  womid.  Never  before  has  such  a  blow  been  levelled 
against  the  qnaiter  as  a  nieasnre  of  value  In  wheat 

Let  any  member  of  Parliament  or  of  a  constituency 
read  this  volume  and  he  will  rise  convinced  that  the 
hoshel  is  really  doomed,  and  that  the  emUd  is  the  only 
alternative.  Or  let  any  one  who  is  imbued  with  an  idea 
in  favour  of  the  French  metric  system  read  it,  and 
ha  win  find  that  «e  have  in  England  a  much  sounder 
system  of  quantifying  than  he  imagined,  and  he  will  think 
twice  before  he  gives  up  his  English  grain  for  the  French 
gmmB^  or  the  English  pint  for  the  French  litre. 

The  work  luturally  divides  itself  into  two  parts.  First, 
an  interesting  inquiry  into  the  historical  origin  of  the 
busheL  Secondly,  an  attack  upon  the  bushel  as  a  means 
of  quantiiying  com.  Wepropoee  to  look  at  both  these 
aspects.  Fhrst,  then,  In  die  language  of  the  author, 
"  What  is  a  bushel  of  corn  ?"  The  chief  interest  in  the 
answer  to  this  question  lies  in  the  fact  that  the  bushel  is 
baaed  upon  a  um^-namely,  an  increment  of  wheat  The 
French  have  taken  distilled  water  at  4"  C.  as  the  medium 
for  connecting  weight  and  volume.  The  Romans  appear 
10  have  tahen  wheat  far  a  similar  purpose;  The  supposed 
base  of  the  com  measures  was  not  the  money  sterling  of 
24  grains  used  in  weighing  gold  and  silver,  but  the  com- 
mercial  or  tron  sterBng  of  33  grains  used  for  heavy 
goods.  In  the  book  known  as  Fleta"  we  are  told  that 
"in  the  English  kmgdoms  the  king's  measure  was  made 
from  the  penny  called  the  sterling,  which  is  made  IMtti; 
that  this  sterling  should  weigh  3a  gnins  of  avsmge 
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wheat :  that  twenty  pennies  make  an  ounce,  and  that 
twdve  ounces  make  a  pound  of  twenty  shillings  weight 
and  numberi  thtt  the  majght  of  eight  pounds  of  wheat 
makes  the  measure  of  one  gallon ;  that  eight  gallons  of 
wheat  make  the  bushel,  eight  of  which  constitute  the 
ooamon  quarter."  The  sextar  pint  of  the  Romans  held 
one  LendoB  pound  of  twenty  shiBings  or  76S0  grains  of 
wheat  of  the  quality  giving  64  lbs.  to  the  husbd.  Aboshd 
was  64  sextars,  and  hence  a  London  pnund  of  really  good 
wheat  and  a  sextar  pint  united  the  ideas  of  weight  and 
measure.  Aecerdinf  to  this  view  a  bushel  of  good  wheat 
ought  to  weigh  64  lbs.  and  to  hold  64  pints.  The  latter 
sutement  is  true  at  the  present  day,  and  in  certain  cases 
die  wulght  may  he  64  lbs.  alsa  Mr.  Wilson,  however, 
considers  that  the  typical  bushel  of  wheat  w;!-;  not  con- 
sidered to  be  64  lbs.,  which  is  unusual,  but  60  lbs.  And, 
still  further,  that  the  ideal  bushel  of  60  lbs.  was  probably 
60 lbs.  avoirdupois  and  not  London.  In  working  out  this 
very  interestmg  point,  Mr.  Wilson  shows  that,  according 
to  "  FUta,"  a  sack  of  WOol  was  always  considered  to  be  of 
equal  weight  with  a  quarter  of  wheat.  Now  wool  was 
quanti6ed  by  tron  weight,  and  if  the  assumption  is  correct 
that  wheat  was  quantified  by  avoirdupois  we  can  readily 
see  if  we  can  bring  the  two  into  accord.  "  *FUta '  tells  as 
that  13}  merdiants*  pounds  of  15  ounces  made  a  sMW  «f 
wool,  and  that  2S  stones  made  a  sack  of  wool  eqal  fa 
weight  to  a  quarter  of  wheat"  The  weight  of  the  «wic  of 
wod  would  iherefme  stand  thus : — 

IV0B  OS.  a  <40glS. 

•5 


Tron  Ilk  B      9600  gm, 
 ^ 

Wool  It.  •  nofiooffa. 

28 

.Sack  of  wool   3,360,000  prs.  =  480  ]h%.  avctirdapois. 

The  comparison  with  the  weight  of  a  quarter  of  wheat 
would  stand  thus:— Oaehudidoffetba.  avnirdupds 

4?o,ooo  grs.,  and  8  bushels  or  i  quarter  =»  3,360,000  grs. 
•>  480  lbs.  avoirdupois.  The  true  solution  of  this  difficulty 
theiefore  seems  to  be  arrived  at,  namdy,  Aat  the  bushel 
of  22i8'iq2  cub.  in.  is  ecpial  lo  'ij  Roman  <;e\tars  and  to 
64  English  pints.  It  holds  S  gallons  or  64  pints  of  wine, 
and  8  gallons  or  64  pounds  of  really  good  wheat.  It  is 
equal  in  size  to  the  old  Scots  or  Linlithgow  firlot,  and 
holds  80  avoirdupois  or  Roman  pounds  of  water. 

The  idea  of  a  system  of  weights  and  measures  based 
on  a  sound  unit  like  a  sntar  pint  of  twenty  shilliagai 
invests  our  system  with  a  feAlo  of  antiquarian  interest 
derived  from  tlic  Ntandard'?  of  Imperial  Rome.  "  I  can 
see,"  says  Mr.  Wilson,  with  well-timed  enthusiasm,  >'  the 
spfrit  of  die  old  Scots  measures  standing  in  an  empty 

Linlithgow  wheat  firlot,  '.vith  a  wreath  of  golden  ear>^ 
around  his  brows,  and  looking  inetilable  scorn  upon  the 
statat«a  whidi  afliBct  to  abdish  his  re^  and  Ma  dynasty." 

Those  who  want  to  know  more  must  read  the  book. 
We  ne.xt  proceed  lo  take  a  rapid  glance  at  the  objections 
to  the  bushel  as  a  com  measure,  or  as  a  means  of  quanti- 
fying corn.  These  objections  may  be  summarised  as 
follows.  First,  the  bushel  lends  itself  easily  to  misrepre- 
senution.  It  can  b*  "thahm  tofetiwr,  pressed  down, 
running  over."  However  oaet  as  a  nMtuve  of  fluids  it 
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is  not  suitable  for  a  compressible  substance.  The  height 
from  which  a  bushel  is  tilled  affects  its  amoutit ;  a  blow 
opfla  its  ride  doriof  fflUaK  cmei  evident  settlement,  and 
finally  we  are  not  certain  as  to  whether  a  heaped  bushel 
or  a  struck  bushel  is  always  meant.  Such  is  one  class  of 
objections.  Another  arises  from  the  fact  that,  contrary' 
to  general  opinion,  Mr.  Wilson  holds,  and  we  tbinlc 
proves,  that  weight  per  bnshd  ia  not      todtatien  of 


quality.  Samples  may  be  readilf  "iPMledi*  nUied. 
beaten,  or  dressed,  until  the  weiglit  per  bvibel  it  not  a 
ftir  indication  of  quality.  Again,  com  wbicli  1ms  been 
swollen  with  exposure  to  rain  dues  not  return  to  its 
iionner  bulk  but  remains  permanently  enlarged.  Lacima: 
or  liotlofws  filled  iritb  air  remain,  and  tbe  bnsbel  is  ren- 
dered lighter,  although  we  cannot  hold  in  such  cases  that 
the  quality  of  the  flour  has  been  injured.  Again,  the 
shape  of  the  grain  has  its  efltoet  in  allowing  some  tepack 
closer  together  in  the  bushel  while  others  lie  looser. 
Lastly,  in  oats  the  proportion  of  kernel  to  husk  varies 
immensely,  and  yet  this  is  not  indicated  at  all  by  weight 
per  l>'i?Iiei  A  very  strong  point  is  made  with  reference 
to  moisture.  We  have  generally  considered,  and  with 
some  truth,  that  the  drier  a  sample  of  wlieet  it  the 
heavier  will  it  weigh  in  the  bushel.  Tliis  it  appears  is 
not  to  be  relied  upon,  and  in  aiunereos  experiments  it 
was  found  tliat  after  moisture  bad  been  artificially  driven 
off  die  "measure  weight'*  or  weight  per  bushel  was  less 
than  before !    Thus  In  one  case  "the  meesore  weight 

irithno  moisture  in  the  grain  -.v.is  nearly  4  lbs.  less  than 
at  first,  with  9*35  per  cent,  of  moisture  "  1  This  is  not  by 
any  means  contrary  to  what  might  be  eiq^ected.  As  long 
:i5  when  contracts  in  volume  aS  it  dries,  SO  long  will  it 
increase  in  specific  gravity.  When,  however,  it  reaches  a 
stage  at  which  the  moistnre  evapomted  is  replaced  by  air 
occupying  the  spaces  previously  occupied  with  water— 
then  will  the  weight  per  bushel  suffer.  Hence  a  very 
Strong  case  is  made  out  against  the  boahd  and  Uieqnarter 
stand.irds  for  iii  \rtifying  com. 

The  question  has  a  retrospective  as  well  as  a  prospective 
interest.  The  bushel  weighs  differently  every  year.  Thus, 
according  to  evidence  laid  before  the  Fiers  Court  in 
Aberdeenshire,  the  weight  of  a  bushd  of  wheat  was,  in 
1856,  5 7 '02  lbs. ;  in  1857,  60  3  lbs.  ;  in  1S58,  6132  lbs.  ; 
in  1860^  55*95  lbs. ;  and  in  1868,  62  *29  A  bushel  of 
.wheat  then  between  1856  and  1868  was  fband  to  vary 
in  wciglit  by  6'34  lbs.,  or  5072  lbs.  per  quarter  of  8 
bushels. 

If  wheat  weighs  5072  lbs.  per  quarter  less  one  year  than 
another,  it  will  be  found  that  as  a  standard  of  value  the 
quarter  is  misleading.  A  quarter  of  430  lbs.  is  10  per  cent, 
in  weight  less  than  one  of  493  Ihs.  Now  if  In  a  had  year 
the  lighter  wheat  is  quoted  at  48J.  per  quarter,  while  in  a 
succeeding  good  year  the  heavier  wheat  is  quoted  at  52J., 
wheat  is  said  to  have  gone  up  4^.,  whereas  aooocdiog  to 
weight  the  prices  are  the  same  in  both  years. 

Wheat  may  be  dearer  per  quarter  and  yet  be  really 
sdling  at  less  money  per  cental.  Hence  the  calculations 
made  by  statisticians  as  to  the  fluctnatioiis  in  the  wheat 
market  have  up  to  now  all  been  made  on  a  fiilse  basis. 
It  would  take  us  to  undue  length  if  we  were  next  to  show 
from  this  little  volume  why  the  cental  vi  a  better  means 
of  quantitying  wheat  than  the  bushel  or  quarter.  That  it 
is  so  we  have  no  doubt  whatever,  and  therefore  consider 


that  the  book  before  us  tias  done  much  to  inaiigeiate  the 
use  of  the  untal  and  the  abolitioB  of  the  quarter  in  our 
com  marketSt  JOBH  WuumiHMi 


ZOOLOGY  OF  THE  NORTH  ATLAHTiC 
EXPEDITION 

The  Nonmgim  North  AOmUk  ExptdUimt,  1876-1878. 

Zoology :  Holothiirioiiiea.  By  D.  C.  Danielssen  and 
Johan  Koren.  With  Thirteen  Plates  and  One  Map. 
AMuSda.  By  G.  Annaner  Hansen.  With  Seven 
Plates  and  One  Map.  (ChtistiaBia ;  Printed  by  Gran* 

dahl  and  Son,  1882.) 

THESE  two  volumes  comprise  Nos.  Vt.  and  VIL  of 
the  results  of  the  Norwegian  North  .\tlantic  Exjx;- 
dition.  Tbe  first,  which  deals  with  the  Holotburians, 
contains  an  interndng  account  of  several  new  genera  (5) 
and  species  (6).  Of  the  new  forms  Kolga  hyalina  is 
perhaps  the  most  interesting  ;  it  has  been  placed  in  the 
family  Elpididae,  of  the  order  Elasmopoda,  instituted  by 
Dr.  Th<5el  for  some  of  the  Hulothuri.ms  collected  during 
the  Challenger  Expedition.  Kolga  is  a  small  Holothurian 
(the  hugest  specimen  dredged  measuring  5omnv  in  length, 
i5-2omm.  in  height,  and  I2-I5mm.  in  width)  with  the  oral 
disk  facing  the  ventral,  and  the  anal  orifice  the  dorsal^ 
surface,  and  ha\  inj;  a  dorsal  collar  bearing  sucker-Uke 
contractile  papill«  at  the  anterior  extremity.  These 
papilbe,  tmlike  ordinary  pedicels,  were  found  to  1 
nicate  with  the  perivisceral  cavity  by  means  of 
formed  within  the  collar. 

After  refinring  to  lateral  and  terminal  conical  snchers, 
the  translucency  of  the  skin,  and  cutaneous  cellular 
glands,  the  authors  give  a  careful  description  of  the  water 
vascular  system,  dwdling  espe^Ity  on  Ae  sand  canal, 
which  is  especially  interesting,  for  instead  of  hanging 
free  in  the  perivisceral  cavity,  as  in  the  ordinary  Holo- 
thurian, it  opens  directly  to  the  exterior  in  front  of  the 
collar.  The  larval  condition  thus  persists,  the  circular 
vessel  retaining  its  communication  with  tbe  exterior 
through  a  simple  membranous  tube.  In  two  ether  Helo> 
thurians  from  this  Expedition,  constituting  the  new  genera 
of  Trochostoou  and  Irpa,  the  sand  canal  has  the  outer 
end  attached  to  the  sUn  hot  not  in  communication  with 
the  exterior,  and  in  each  case  there  is  a  madreporic  plate 
developed  on  the  canal  within  the  point  of  attachment 
In  Elpidia  there  is  a  similar  arrangement,  but  the  madre- 
poric plate  is  rudimcntar)-  or  wanting,  hence  the  authors 
think  that  Elpidia  approximates  more  dosdy  than  TVo- 
chostoma  and  Irpa  to  the  larv.il  stage  so  perfectly  main- 
tained by  Kolga.  With  respect  to  the  blood-circulating 
system,  Kolga  difos  from  tbe  general  phm  in  which  die 
dorsal  and  ventral  vessels  <iri;.^inate  Ijetween  the  stomach 
and  the  intestine,  tor  in  Kolga  they  open  from  a  ring 
encircling  die  oesophagus,  and  as  this  ring  has  thidcer 
and  more  muscular  walls  than  the  vessels  proceeding 
from  it,  it  is  suggested  that  it  may  function  as  a  heart. 

Of  the  five  nerve  trunks  which  emanate  from  the  oral 
nerve  ring,  the  two  dorsal  furnish  an  offshoot  to  each  of  a 
pair  of  large  vesicles  containing  otoliths,  and  the  two 
lateral  ventral  cords  send  branches  to  numerous  succes- 
sive auditory  vesicles.  Each  veside  contains  fiom  ao 
to  I  JO  otoliths.  Xoiga,  whidt  is  dioBdoas  and  in  wUch 
there  is  no  respkatory  trec^  may  thus  be  considend  to  be 
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a  very  primitive  member  of  the  Holotburiaa  groap,  near 
which  comes  Elpklia,  the  authors  diwgwdng  fo  this 

respect  with  Dr.  Thi^cl,  who,  taking  into  cnn^idcr.itinn 
the  bilateral  form  of  Llj^iiija,  gave  it  a  high  place  amungst 
:  1  ulothuriaaa. 

I'rof.  Steenstnip's  and  Dr.  Liitken's  arcount  of  Myrio- 

0  ochus  Rinkii,  St.,  has  been  supplemented  in  the  above 
report  from  numerotis  specimens  found  at  Spitzbergen  ; 
and  Mjriotrockus  brevis,  Huxley,  is  considered  to  be  iden- 
tical with  OKgotrochus  vitreus,  described  by  Sars  in  1865. 

In  describing  the  new  genus  Trocbostoma  (instituted 
for  ATalpadia  iereait^  San,  M0^^adia  eoUtica^  Potutales, 
Hapiodtxc  tyla  arrticum,  and  a  new  fonn,  T.  Tkomfffrn't) 
t}T-  avuiiors  di-cu~s  at  l  onsidcrable  length  the  function  of 
the  respiratory  trees,  aad  conclude  that  they  are  in  aU 
probability  secretory  oi^^s  belonginf  to  tbe  intestines. 
After  dc  .ilin^  with  another  new  genus  (Ank>Todcrma)  this 
very  valuable  and  interesting  memoir  concludes  with  a 
list  of  tbe  Hdothurian  collected  bjr  tbe  Espeditioa,  and 

1  table  showing  tbe  depth,  tewnpertuie,  bottom,  ftc, 
whexo  each  was  procured. 

I'BO  devnlpthfe  text  Is  iDostfited  by  thfateen  excdlent 
r!thofrraphe<!  ^lites.  avl  a  nri])  showinj^  the  position  of 
the  £oolo^cal  stations  where  the  various  i^pccimens  were 
obtained. 

In  the  memoir  on  the  Annelids  collected  by  the  Fvpc- 
ditiuu,  Hansen  commences  by  entering  a  protest  against 
the  number  of  genera  instituted  m  this  class  by  Malmgren, 
and  he  especially  considers  that  the  distinction  on  which 
Malmgren  lays  so  much  stress,  viz.  the  difference  between 
tiie  bristles  of  different  members  of  the  class,  is  not 
in  ivality  present.  The  scales,  on  the  other  hand,  are 
consMered  bf  tiie  author  to  be  much  more  distinctive 
specific  features,  and  from  the  character  of  the  scales 
accordingly  he  opposes  the  wholesale  heapir.;,'  together 
by  MAnus,  aad  sAer  bin  by  Tsober,  of  pr  tp.  sed  genam 
ami  species  into  a  single  specific  group.  ( >f  a  large 
number  of  Annelids  procured  a  descriptioo  is  given  only 
of  new  species'-about  28— and  of  a  ihr  others  which  are 

little  known.  TI)c  flcsrriptain  nf  these  forms  is  almost 
limited  to  their  external  characters,  especially  to  the  form 
and  aCractoK  of  Ae  scales. 

The  Annelids  collected  are  divided  into  two  groups, 
first,  those  ibuod  in  the  warm,  and  next,  those  from  the 
cold*  avM>  The  Kst  cootaiaiag  thoee  from  the  warm  area 
pves  the  <i(  pth,  temperature,  .."vc,  at  the  various  stations, 
Imt  in  addition  a  u:>eful  column  is  added  containing  their 
geographical  distribution  as  far  as  known.  A  fur^er  Bst 
appears  of  the  Annelids  collected  in  the  cold  area  ar- 
ranged under  their  respective  families,  from  which  it 
appears  Aat  most  of  them  are  represented  fai  the  frigid 
Tca,  and  most  of  the  sjx;cics  occurring  there  are  also 
lound  in  the  fjords  and  temperate  ocean  tracts.  The 
author  atates  that  tliere  aie  ftw  indications  that  the  deep 
bottom-camnt  off  the  coast  of  Norway  in  which  the 
temperature  is  beknv  seeo  (C)  should  be  characterised  by 
a  fauna  of  ite  own.  *Ctf  oae  AnnelM  odjr,  Pt^miH 
globi/erat  G.  O.  Sars,  can  we  infer  with  companttire  cer- 
.  tainty  that  its  favourite,  if  not  its  sole,  habitat  is  confined 
jto  tbe  cold  bottom-strata." 

FVain  a  q^ednen  of  Serpula,  Protula  ardUa^  procmred 
firatn  a  dcpiSi  of  1163  fiithoms,  tempeisbire  "  i**!  C, 
booom  UocdiM  day,  il  ia  iaiened  tint  Aa  Seifulids 
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do  not  absolutely  require  solid  matter  on  which  to  cen> 
struct  their  sheila  From  a  spednen  of  Hydrmdes  Ntr^ 
vfffica  met  with  on  a  muchly  bottom  with  the  tube  not, 
as  is  usually  the  cast,  tv.isicd  but  straight,  it  is  inferred 
that  in  such  cases  tbe  tubes  penetrate  the  mud  like  those 
of  many  other  tube-forming  Annelids. 

la  referring  to  colour  and  sense  organs,  the  auAor 
says  that  an  Ont^Ut  l^fperlMrea  brought  up  from  299  and 
413  fiithoms,  "a  greater  depth  than  tliat  to  which  light 
and  vegetable  life  are  supposed  to  penetrate,"  was  aever- 
theless  vividly  coloured  and  provided  with  eyes. 

This  volume  also  is  ilhistrated  by  several  plates  and  a 
map.  The  letterpress  of  both  volamee  is  pHatad  in 
English  and  Norwo;:inn  in  parallel  columns.  They  to- 
gether form  a  solid  contribution  to  our  knowledge  of  two 
groups  which  are  becoadnf  mora  and  moK  interestiiig  to 
thaaaelogist 


OUR  BOOK  SHELF 
Cntahgue  ana  Handbook  if  tkt  An-h(rolojpcal  Cd/ii- 
Hons  in  the  Indian  Mutnm.    Part  I.  Asoka  and 
Indo-ScvtHian  GaDeries.    By  John  Anderson.  (Cal- 
cutta, 1S83.) 

This  is  a  uuxlcl  of  what  a  guitlebook  to  a  museiun  should 
be.  The  antiquities  described  by  I'rof.  Anderson  are  of 
tbe  highest  interest,  and  the  fullness  and  clearness  of  his 
description  is  worthy  of  them.  The  Indian  Museum, 
thoogn  only  founded  in  t866,  now  contains  a  mine  of 
wcami  for  the  Indian  archseoloeist  The  collections  of 
the  Asiatic  Society  deposited  in  it  have  been  «nriched  by 
the  sculptures  from  Bharhut,  the  ClndhAra  bas-reliefi, 
the  Buddha  f,a).\  iliscovcrics  of  the  .\ri  h.Ti)logical  Sur- 
vey, and  the  casts  from  the  early  temples  of  < 'rissa.  .\ 
flood  of  light  ha^  been  thrown  on  the  history  of  ancient 
Buddhist  art  and  belief,  as  well  as  upon  the  relations  of 
Buddhist  India  with  Greece  and  the  west.  The  dome- 
shaped  Stopa  of  Bharhut  belongs  to  the  second  century 
BkC,  aad  ia  adorned  with  sculptures  representing  scenes 
firem  Aa  lenadaiy  Mfe  of  fioddha :  the  rains  of  Boddba 
GayA  have  oeen  excavated  near  the  site  of  the  fkmeos 

Bodhi  tree  rnr^er  which  P.nddhn  <;nt,  and  which  was 
visited  by  tlie  Cliine^e  pilgrim  Ilioucn  Tiis.mg  in  637  A.D., 
while  the  r^  •  tit  temples  of  Orissa  carry  us  back  to  a 
period  still  earlier  in  the  life  of  Buddhism  than  that  of 
Bh.irhut.  In  the  Indo-Scythian  Gallery  the  mo^t  inter- 
esting remains  .are  those  from  Mathura  (or  Matra)  and 
G.'in(U)iU-a.  Merc,  too,  tbe  sculptures  are  partly  Buddhist, 
thoi^h  alao  sartly  Jaia— Jatnism  itsdf  bemgbiut  an  older 
mna  or  nwNiBism,  n  wo  are  to  oeiieve  nr.  1  nemnsi  a  no 
chief  interest  attaching  to  them  is  due  to  the  fact  that  many 
of  them  owe  their  inspiration  to  Gr.xco-Roman — if  not 
e%'en  Byzantine — art.  The  dress  of  several  of  the  figures 
represented  in  them  is  also  interesting  as  pointing  to  a 
northern  rlim.nte.  The  same  mav  be  said  of  a  group  of 
figures  at  Sanchi,  which  have  bandages  round  the  legs 
like  those  still  worn  in  Afghanistan. 

In  looking  through  tUs  catalogue  wc  caaDot  fiul  to  be 
struck  by  the  cootrastbetweeane  case  now  taken  by  the 
Indian  Govemment  of  the  antiquities  of  the  country,  and 
the  official  neglect  to  which  the  ancient  monaments  of 
our  own  islands  arc  exposed.  To  say  nothing  of  the 
Archafologjr  il  .Survey,  which  has  already  done  so  much 
to  bring  to  li.  lit  thf  hul  "i  n  treasures  of  early  Indian  art, 
no  pains  seem  to  be  spared  to  protect  the  memorials  of  the 
past  which  are  scattered  over  the  surface  of  the  soil.  It  is  a 
pity  that  some  little  of  the  intelligent  interest  taken  by  the 
Indian  Government  in  the  Uttcncal  monuments  of  India 
cannot  be  reflected  oa  tms  siders  here.  It  is  true  that, 
fortunately  for  arduadogy,  India  is  still  governed  by  a 
smaR  body  of  educated  men,  white  an  oxteiided  franchise 
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implies  a  majority  which  cares  nothing  for  science  and 
much  "  for  the  ri^^'hts  of  ]iro|Krty  "  and  the  prospcL  t  of  in- 
creased dividends  ;  nevfrllictcs->  even  the  majority  is 
willing  to  follow  the  leaders  it  has  ch<isen,  and  the  leaders 
will  lose  nothing  if  they  remember  that  we  have  duties  to 
peHbrm  towBids  the  pMC  m  well  u  towards  die  present 


LETTERS  TO  THE  EDITOR 

iHteXdietrdees  mot  hold  himself  resfvtuihU  for  opinumt  txpruud 
JUt  emrrttpoadeHts.    Neither  can  he  undertaMt  t$  nhmt, 

mr  U  eorrap0md  vnth  tJk*  writtrt  of,  rejected  manuuriptt. 

N»  lulkt  it  taken  of  an»mymoui  eemmunitationt. 
[73/  Editor  urgemtly  rtqutstt  eontspondenli  to  kttf  tJtdr 

at  thort  as  posuhU.    The  pressure  on  his  spact  b  m  gn 

The  Orsen  9mu 

I  of  s  blight  0tMB  am  far  ■moil  days  hi 
to  be  •  ^bmtmnm  aaOcieBtljr  nure  to  4a 

,  >  I  Msd  yw  the  fottowtaiK  ooim  on 
thsnUteti—  ^ 

Ob  Sanday  erenin^,  September  9^  ^  tSB  fcr  MMBS  time 
befaic  Mtting  an>eared  perfectly  raylen  ttd  of  a  brifht  dvery- 
ii^ealoor,qaitt4lifliBWtfitoa  anthhif  that  I  have  erer  aeen 
bdbn.  On  the  foUowtqe  BMmine  I  did  not  dbaerve  it  paxticn- 
hd)r,  bet  ia  die  eveaiec  I  watched  it  caiefnUy  from  about  five 
oPcuek  till  aaBML  Jut  int  it  had  the  same  silvery-white 
anauaaeeea  ea  (ha  pnrtoM  day,  and  this  conthiaed  till  5.3a. 
WMBitwasToctbeUBd  a  haak  of  cloud;  on  its  partial  reap* 
parasce,  hn  .^ever,  at  $.43,  th*  port  visible  between  the  clouds 
was  of  a  bngki  pea-green  eolonr.  On  Tuesday  morning  it  was 
ruber  cloudy,  but  the  appearance,  when  seen  at  all,  was  the 
same  as  on  the  preceding  night.  In  the  evening,  however,  it 
was  a  msgnificent  spectacle,  and  attracted  the  notice  of  every 
one.  The  silvery  sneen  was  \isible  early  in  the  afternoon,  and 
the  brlf^tness  of  the  sun  rapidly  faded,  till  by  alM»it  tive  o'clock 
one  coud  look  at  it  directly  without  any  difticuliy.  At  this  time 
there  wan  a  distinct  tinge  of  green  in  the  light  when  received  on 
a  sheet  of  white  paper,  while  shadows  were  very  prettily  tinted 
with  the  complcrijcr.tar,  piiil.  thi?  un  Aiik  towards  the 
horizon  the  green  became  more  un  l  m<ire  Hiri>nj;!y  marked,  and 
by  5.30  it  appeared  as  a  bright  green  di^k,  with  a  sharjily-defined 
outline.  In  fact  the  defiiution  was  so  good  that  a  large  spot 
(about  I'  long)  wa^i  a  c  n^j/icu  .us  object  to  the  naked  eye.  On 
tins  occa''ii>ii  the  sun  w.is  1  ist  in  a  twnk  of  clouds  near  the  hori- 
m,  liu:  Mil  another  occ.i>i  111,  when  I  was  able  to  see  it  actually 
-ct,  the  col.iur  got  yellow  r.ilhcr  than  green  close  to  the  horiion. 
-Similar,  but  leas  m.Trkcd,  were  the  api)caranccs  both  at  sunset 
and  sunrise  fur  several  days,  and  before  sunrise  and  after  sunset 
the  clouil  cfTecis  were  such  as  I  have  never  before  witnessed 
here.  These  cloud  effects  were  chiefly  remarkal)le  for  the  bril. 
liancy  of  the  colouring  and  for  the  length  of  time  that  they  were 
visible,  l>eing  seen  for  nearly  an  hour  after  sunset.   The  moon 


sirly  an  1 

>-ui  st.xrs  wfi«BiMarthehanao^dMiwadtheMiM0neaflaiours 

a.s  the  sun. 

On  the  22nd  the  green  sunrises  and  sunsets  li>-\;a.n  :u;ain  and 
continued  for  three  days.  I  carefully  examined  il.-j  spcvtrum  on 
every  possible  occa-sion  with  my  zixliical  [\gh{  ...cctr  c  .iic,  as 
well  as  with  a  ^mall  direct-vision  one.  Ilic  spectrum  showed 
clearly  that  onueuus  vapour  playcil  a  \a,v^c  part  m  ;ho  pheno- 
mena, for  all  the  atmospheric  Hues  usually  ascnbcil  to  that  sub- 
stance were  very  strongly  •I<  vtIo|>e<l.  But  in  a'Idition  to  thi-i 
there  was  a  very  marked  general  absorption  in  the  red.  Even 
an  hour  before  sunset,  and  often  longer,  the  absorption  was 
compU  te  as  far  as  B,  and  the  dark  shade  gradually  crept  up  till 
it  rcacheii  C,  and  at  times  even  that  line  was  invisible,  while  the 
absorption  was  clearly  marked  op  to  W.L.  621.  At  the  blue 
end  nothing  could  be  seen  beyond  W.L.  428,  and  even  that  only 
w  ith  a  very  wide  slit,  but  a  photograph  showed  the  lines  clearly 
nearly  as  nr  into  the  ultra  violet  as  on  ordinary  oocasi' m^.  The 
phen  -imenon  was  visible  over  a  Large  area  of  country,  from  Ceylon 
to  Vizagapatam,  and  as  far  west  as  Aden.  It  wai  aot,  howofer, 
observed  at  all  at  the  Bombay  Observatoiy. 

I  am  at  present  collecting  inCgrmation  from  vaiions  soaiees,  and 
so  do  not  care  to  enter  into  many  details  at  present. 

Most  people  ascribe  the  phenomena  to  the  recent  great  eruption 
in  Java,  bat  there  are  difflcahitt  la  the  way  of  acccpth^  this 


view,  which  I  have  not  yet  been  able  to  get  over,  and  the  isimiUr 
appearance  nf  a  blue  >un  over  Europe  and  America  in  1831 
seems  to  make  this  explanation  un-ieces&ary,  besides  it  is  «ell 
known  that  the  sun  a;  i>cars  green  under  certain  circumstance ^ 
when  seen  through  steam  or  even  in  a  mi-.t  1  Lockyer).  On  the 
other  hand,  observatiori^  icfcirci]  to  in  Natui-lE,  vmI.  x\-iii. 
p.  15s,  tend  to  shon  ih.ii  vciy  fme  dust  mitjiit  protiucc  the 
observed  effects. 

Can  any  of  your  re.iders  refer  me  to  Dr.  Schu-ler's  original 
papers? 

It  may  not  be  without  interest  to  add  that  on  both  occasions 
the  green  appearance  was  preceded  by  abnormal  electrical  condi- 
tions of  the  atmosphere.  The  jiotcnti.il  of  the  air  was  stronsjly 
negative  fir  a  number  of  days  in  succession  from  al>out  9.3U 
a.m.  to  2.30  p.m.,  with  a  dear  sky  and  no  rain  within  100 
mile^.  C  MlCBn  SMRS 

Madras,  October  10 

I  iNcusiateifeirgMeKmMMBtof  ^ 

vaay  be  of  hrtVMt  ta  foar  leatofc  M7  <  ^    

winef  GeaeialllVeaMMiaM^  fanacriy  mthe  tadiuieniKi 

WAKKBir  Db  La  RVB 

73,  Verthmd  Vkatt  W.,  November  3 

Sprii^  Grwe,  Mmulk,  Mntmhr  M 
It  may  interest  yoa  ta  hear  dut  Wf  daaghter,  vihlaf  froai 

Bdlanr,  tells  me  thatai  ~ 
the  Neilgherries, 
phenomenon  of  the  sua  I 
distinctly  saw  a  ^mrw,*  ~ 
one^ a  nidUk  sahar, 

cloodsor^illk  fSMieatCeyloa  woe  toiIlityahaBedat  tte 
nirafaalappeBfaaoaerflwsun.  8i8.T. 
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wlto  was  at  OotacBmoad,  i 


!s,  was  OB  one  ef  the  higher  peaks  whea  the 
the  sun  tooh  alaoe  ia  Sepgwahir,  aoA  ha  int 

^^^TfliP^^j  ^^09nf^^f^tt  99t^t^  1^^^^  ^^Bj^^  ^I^B^L  t^^tt^ 

sahar,  aad  theeaa  took  tteedeerefeeehefthwe 
feeflieatCevloa  woe  toillilr  ahoBed  at  tte 


Ma.  Grsaves  has  the  pleasure  to  forward  to  the  Edilsr  aa 
eatraet  from  a  letter  jnat  laoahed  firon  Mr.  UcasdaMxe  at 
Madfae,  rdeni^  to  Aa  pb—naiaBeB  ef  thejei  bbi  BOir  beie| 
diica«ed  fat  NATtnu.   

Sanhtn,  ClevedoB,  If orcaiihcr  e 

Haripur  Works,  Madras,  Oclol>er  10 
We  have  had  the  sun  here  for  some  weeks  past  in  the  ci  >rr 
ings  and  evenings  a  moit  carious  greenish  blue  colour,  .m  l 

fencrally  casting  a  bluish  beam  of  a  most  pretty  tint.  Mr. 
ogson  thinks  it  due  to  volcanic  dust  and  sulphurous  gases  fixMn 
the  mat  oaptioa  ia  Java.  Anotto  astronomer,  Ur.  H.  Smith, 
dnMitdaeteairaateiBoant  of  aqueous  vapour. 

NATHU  BSBKAaD  Bbabdmobb 


The  DMeiea  ef  the  C&eie 

Allow  me  to  point  out  an  oversight  in  Nature  (vol.  xxviii.  p. 
598),  where,  in  explaining  the  divisions  of  a  circle  the  foUowinr 
passage  occurs  :  "In  finite  recent  times  it  has  been  snggcsteQ 
that  400  parts  should  oe  talwn  in  place  of  360^  but  that  is  s 
suggestion  wUdt  np  te  the  pwMBt  tioe  hea  aat  been  eetad 

upon." 

\\\-  probably  owe  our  degrees  either  to  the  earlier  suptwsed 
year  of  "xf*^  days,  or  to  the  fact  that  this  number  has  nviny 
divisoi>,  ,ilthoiiL;h  such  divi-.irs  .-itTurd  no  practical  advantage. 
When  trig  ini ■metrical  fuRL'tion^  were  sulKcqucntly  discovered,  it 
was  found  tli.il  the  nalur.il  unit  is  not  the  circle,  but  the  quadrant 
or  right  angle.  Our  system  of  numeration  being  decimal,  it  w  as 
then  most  convenient  to  divide  the  quadrant  decimally,  and  the 
circle  is  thus  considered  as  c  'mposc^l  of  4,  40,  400,  &c.,  jorts 
according  to  the  degree  of  exactness  required.  This  was  pro- 
posed by  Briggs  when  preparing  llis  logarithms,  which  are  baNcd 
on  decimah,  but  unfortunately  it  was  then  set  aside.  Kcvived  a 
long  time  after  by  Lagrange,  it  wa.s  acted  uix>n  by  Laplace  in  his 
"M^nique  Celeste,"  being  thus  much  more  than  a  mere 
suggestion.  Nowadays  dedmal  divisions  of  the  quadrant  are 
the  only  oaes  nsed  by  Frendi  geodesists. 

Facts  are  the  grand  supporters  of  argument.  Will  you  kindly 
onote  the  following  ?  After  grumbling  on  the  aeoe-rity  of  udng 
the  only  circle  at  his  di^osal  becaaac  It  was  divided  decimalhr, 
a  French  civil  enztUMr  woald  aflat  wauls  employ  no  other :  ha 
found  the  decimal  circle  mnch  more  convenient.  A  special  ex* 
pcriment  bad  been  already  made  in  Italy,  where  two  geodesists, 
caiefaily  iatcfcfaaagtd  aad  iaspcoted,  had  beea  ioBtnicted  to 

ij:.,^i.d  by  Gcj.-^.ii^ 
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obMTTfl  sad  cmlculate  in  both' systems  the  same  large  lot  of 
•Bglcs.  It  was  then  found  that  the  use  of  decimals  (;ave  a  saving 
of  two-serentbs  of  time  either  in  observalioti  or  m  calculation. 
This  result  w-as  unknown  to  Sir  George  Airy,  ;lie  altlest  nstrono- 
mcr  of  our  lime,  but  !if  |;;<l;;ed  rightly  llint  the  i  .r-.vcr-ion  uf  a11 
sexaqe^ima]  angles  into  'Iccirnal  ones  winiUl  materially  i!(:;hleii 
his  labours,  and  he  actually  d:.l  so  uhcn  c.ilculaling  all  the  lunar 
observation?!  previously  maic  nt  (.rorn«ich.  Tlii.s  was  the 
'irgc-l  <iuanti!y  of  reductions  ever  mnde  I  y  one  avtronooier,  and 
they  were  ahridged  by  the  use  of  decimals.  The  real  supporter 
of  sexagesimal  divi>ioDs  iiiMliMh  IImU  sly  enemy  of  proj^css. 
AbbuliJ^  November  2  Antoink  d'Abbadib 

Christian  Conrad  Sprengel 

It  has  now  become  a  standing  topic  that  C  C.  Sprengel's 
treatise  on  the  structure  and  fertiii»ation  cif  :iiiwcr^  "after  well 
nigh  a  centory  of  oblivion  ha>i  come  to  be  recn^nistd  as  one  of 
the  most  interesting  books,  and  his  theory  of  the  adapMtion  of 
flowers  to  fertilisation  by  insects  is  one  that  «  ever  he  a->so- 
ciated  with  his  iwime"  (Nmike,  vol.  xwui.  y.  51  Vl  S.  me 
writers  go  so  far  as  to  speak  of  a  redi><;mtry  of  .Sprengel's 
treatise  by  Darwin.  Hat  it  should  l>e  ackiiow  leilj^ed  thai  D.irwin 
hiui--tlf  iay^  only  ("Cross  Fertilisation,"  p.  5):  "  llis  disc<j- 
vcric-.  were  for  a  lonjj  time  neglected."  So  it  scetn>  to  Ivc  true 
that  Sprengel's  and  Koelrcuter's  works  were  unknown  to  Eng- 
lish natoralLsLs,  th  jurH  Kirby  and  .Spence,  at  the  end  of  Letter 
IX.,  published  1S15,  and  in  all  subsequent  editi  >ns  till  1867, 
have  given  a  very  fair  report  m  thcu  masterly  manner.  Not 
only  the  &cts,  but  also  the  importance  of  these  discoveries,  are 
fairly  expounded. 

In  Germany  these  discoveries  «cre  «cll  known  to  every 
naturalist  daring  the  whole  century.  In  1839,  when  a  mere  boy, 
my  father  b^an  to  instruct  me  in  entomology.  Many  times  he 
t  >ok  S  pren^rs  work  from  the  shelves  in  his  sttidy,  and  c  x  p  I  a  1  j  ed 
to  me  the  discovery  of  fertilisation  of  plants  by  insects  with  the  help 
of  the  plates  in  Sprei^cl's  book.  I  have  never  forgotten  the  in- 
terest aiad  the  scientific  enthusiasm  of  bis  exposition.  I  was  told 
that  we  are  indebted  to  a  mere  chance  for  this  discovery.  A  rather 
dangerooi  irritation  of  Spreagd'a  eyes  bad  the  result  that  he 
was  entii^  forbidda  iadoar  atad^  by  his  physician,  and  was 
therefore  obliged  to  spend  his  days  in  the  field,  where  he  was 
gradually  led  to  the  obaervation  of  plants,  followed  by  hit  re- 
markable discoveries.  Certainly  between  1830  to  1840  at  every 
university  in  Prussia  the  fame  facts  were  taught  as  well  known 
facts  of  the  highest  importance,  and  of  course  known  by  every 
student.  Prof.  C.  F.  Burdach  has  related  them  in  his  large 
"  Plnrsiolog)-,"  ToL  1.  p.  J22,  1826,  and  given  bis  conclusions. 
H.  Bormeister,  "Huiab.  d.  Entomologie,"  vol.  i.  p.  303,  1832, 
■ptaln  •bout  them  at  some  kqg^  also  aa  well  known  and  of  the 
kMbM  importance.  Not  toBa  wtomMk  pnUicalioM,  but  merely 
*  r««rkal»Te  the  MOMMtncMs.  Ficnr't  "Unimadl 
**  (fim  edit  1836^  fnad^  1(51,  vol.  is.  p.  94^  glm  a 
iUr  report.  H.  A.  Haobm 


"Challenger"  Zoological  Reports 

It  seems  to  rrjc  that  the  reviewer  of  niy  Report  on  the  Pelagic 
lleiiiiptor.i  collected  duniii;  iIjc  voy.i^e  of  the  filaffamir 
(NAruKK,  vol.  xxix.  p.  3)  IS  too  hy]>crcritical. 

I  refer,  of  course,  to  the  parajfrapQ  in  w  hich  lie  blames  me  for 
alla<^ling  to  s]iccics  under  their  trivial  i^nnics  only  ;  and  as  the 
paragraph  in  question  is  cilculalcti  t  i  r  ijvcy  a  wruni;  impres- 
sion, I  should  be  obliged  if  ^'ou  will  ki  i  Ky  all  mc  to  .'■.ly  a 
word  on  the  subject. 

It  is  true  that  some  writers  upon  insects  (or  rather  upon 
Lepidoptera  only)  have  the  very  bad  habit  of  alluding  to  species 
(of  different  genera)  by  their  specific  names  only,  and  the  law 
that  forbids  the  practice  is  a  gooti  one  ;  but  it  may  lie  applied 
too  Stringently,  and  iwit  altogether  in  the  sen.se  that  its  framers 

In  my  Rejiort  I  had  to  deal  with  two  fjcnera,  and  a  reader  of 
the  review  who  had  not  seen  the  Kcj-ort  itself  ■n  oul  1  l  e  jtistilied 
in  concluding  from  the  words  of  the  reviewer  that  1  have  uscd 
the  specific  names  indi-criminatcly,  without  imlicating  the  ^'emis 
t  )  which  the  species  belonged.  In  point  of  fact  this  is  not  the 
case.  The  two  genera  are  treated  of  separately,  and  where  1 
have  mentioned  the  trivial  without  the  ^neric  name,  it  has  only 
itkefpMriemH 


consequently,  no  doubt  could  ].ossibly  exist  as  to  the  ijenus.  In 
doing  so  I  may  ha\e  broken  the  itticr  of  the  law,  but  not,  I 
think,  the  ifirit ;  and  were  the  work  to  be  done  over  efpiiBf  I 
think  I  would  be  inclined  to  follow  tlie  same  course. 

F.  Bdchmum  WHttB 

[The  idea  of  a  generic  tem  fowiriim  •  Mncnph  did  not 
strike  me.  I  had  no  wiahto  be  owr-cniical>  aM  I  dad  to 
find  that  in  all  ewcmials  Dr.  Bodnrnm  WMie  anns  wUi  dw 
>— Tin  Wmma  or  tbs  NoviaL] 


Barytes  from  Chirbtary 

A  NUVtiiER  of  crystals  of  barytes  have  lately  been  acquired  by 
Mr.  Henson  from  Chirbury,  Salop,  which  seem  to  deserve  some 
description.  The  cryst.als  vary  from  one  to  four  inches  in  length 
and  from  one-lulf  to  tuo  inches  in  breadth;  they  are  very  bright 
and  clear,  and  are  elongated  in  the  direction  of  the  bracEy- 
diagunal,  resembling  in  appearance  the  barytes  from  Dnfton ; 
they  are  mostly  doubly  termiiutted,  and  some  contain  indnded 
crystals  of  copper  pyrites.  They  were  at  once  detected  bjr  Mr. 
T.  Davies  as  being  peculiar  in  form  ;  ar>d  the  reflecting  gonio- 
meter revealed  the  existence  upon  ihcm  of  four  very  well-defiaed 
forms  which  hsfe  not  been  hitherto  kwnd  npoa  hai]rta» ' 
two  more  doohlfiiliihasstowUAitisdBfiadt  to)  ' 
symbols. 

The  crislals  an  abaost  all  a  ( 

•  (toi}  fto 


I 


mfiioj  mP 
/  {014}  ifoo 
u  {oil 


I 


E  (418}  ^4 
•  {«")  P 


P« 

a  1 100}  CO  f*oo  j 

b  ^01  o|  00  Pm  I 

t  ^OOlj  oP  I 

On  some  crystals  were  also  observed-  - 

ft  (214)       between  dmA  0 
r  (113)  il'  between  d  and  v 
Z  (034)  ]i>oo  between  w  and  d. 

The  general  appearance  of  the  crystals  is 

figure. 

Of  the  above  fiMes  and  Z  are  new. 


{lies  with  panHd 


edges  between  the  faces  dm  and  th,  and  is  very  doll:  liHes 

between  y  m  and  :  0' ;  E  between  jra  and  fd. 

Several  of  these  crystals  have  also  a  small  dull  face  Q  lying 
with  parallel  ed^es  between  c  and/,  and  on  one  this  is  accom- 
panied by  atinihtT  small  dull  face  Y  between  0  and  By 
oiling  tl  <  ;■<■  f  ues  it  was  possible  to  determine  approximately 
their  inclination  to  e.  The  measurements  lead  to  the  complicated 
syml>oIs  (15.1.15)  for  Q  and  it 9.1.  iSl  tor  \. 

The  new  fare-,  and  esfccially  K,  arc  very  characteristic  of 
the^e  s]iecin>cns,  and  it  is  •omcwliat  curious  that  faces  with  the 
simple  symbols  of  (,  m,  E,  Z,  have  not  hitherto  been  noticed 

amoog  the  sixty-six  reoonled  forms  of  barytes. 

H.  A.  MiEKS 
Mineral  Departsseat,  Brftiah  Mmenn,  October  »5 
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"Aaatooy  for  Artists" 

I nUKK  perhaps  if  itinera  known  to  Dr.  Marslull  sliat  his 
*  ^M*"*"^  w  Artists "  is  not  u»ed  in  cases  where  it  ntherwi  i- 
ywM  be,  PMMW  of  his  decision  to  omit  letters  of  reference  in 
fliB  OMUalku^  tho  boBGSb  bo  night  thfaik  it  honor  to  alter 
Ibis  m  •  aow  odnkii. 

'  Sr.  Muaholl  admits  that  his  plan  may  \yt  a  strain,  l.ut  j>erhaps 
■••••■■tk'MW  how  great  a  strain  it  uhcn  sttidenti  are  not 
MMyng  leisarely  bat  in  the  liuai;c<i  imic  ^ivi-a  in  ^di  jols  of  art 
tOSBustomjrcoarK.  Even  if  he  di^jiprovc  of  any  hute  in 
Mmn;  he  would  surely  be  lofiy  to  fabidcr  ntfatr  Umui  Mp  fitm 
wbobave  to  be  quick. 

•  2^***"*  recently  a  lecturer  i>n  .anatomy  refer  hi.s  puirfls  to  books 
Uinrior  to  Dr.  Marshall*-,  regretting,  he  said,  to  srt  asMe  the 
best  book  they  could  have,  but  a.iaini;  that,  f:o:ii  the  want  of 
reference  letters,  many  of  the  ^tudrnt-  wculd  -imnlv  Ui'  nurzk-d 
discoaraged.  and  confu-cd. 

I  have  only  Dr.  Marshall'!,  l)o<>k,  and  although  the  illustrations 
are  too  good  to  allow  of  any  ^'"cat  dilhculty  arisin;,',  viiH  1  have 
fornd  the  use  of  it  a  strain.  I  dnuhi,  too,  if  the  plan  securrs  a 
"more  atciir.itc  knowledge  of  the  forms,*. a,  IV.  Marshall  hopes 
■Umay.  I'crhaps  $  .,  after  a  little  knosvlc<lge  has  been  gained, 
hat  U  the  lirst  !itruggle  the  student  has  an  uncomforlable  hazi- 
aesB  as  to  whether  be  has  foiuMi  the  right  groore  or  prominence 
upon  •  bone,  wbioh  pieveiits  bk  fiinib«  •  deiniie  iSetaieof  it 

in  his  romd. 

Certainly  U  tter  .il  the  illustration*,  but  might  there  not  be 
small  key  drawings  beside  the  larger  more  finished  ones. 

Ak  AST  arvoiNT 

Uotoor 

I  WAS  ju-t  II J \',  startled  by  what  ajipeared  to  be  a  vivid  flash 
of  lightnuig  out  of  a  perfectly  cloudlc&s  sky,  a  fluttering  (lash 
that  lit  up  everything  1  i lili.intly.  On  turning  t"  t!ic  -inith-cast 
I  was  ju-st  in  time  to  ^ee  the  bnxad  j  ath  of  fire  that  a  sulcndid 
meteor  had  left  behind  ii  ;  the  mctci-r  was  filling  l>chind  some  f 
trees,  and  I  saw  it  very  i-.upcrfectly,  but  it  seemed  very  large, 
and  indeed  huve  been  fr.  in  its  liijht.  I  had  been  locking 
out  from  lime  to  time  fur  shooting  stars  all  the  evening,  and 
had  seen  three  fine  ones  .uid  four  or  live  small  on«s,  all  in  the  | 
east,  and  appearing  to  caine  from  the  neighbourhood  of  the 
Bull.  I  Jic  .sky  is  Covered  with  the  lovely  light  tlut  always 
appears  with  sh<x>ting         and  which  I  think  is  sometimes 

called  h  mi  >genejus  aurur.i.  J,  H,  HaVWARO 

Sidmoutii,  November  4 


THE  JAVA  ERUPTION  AND  EARTHQUAKE 

IVA  VES 

TI*OR  following  farts  the  writer  Is  {ndebrerl  to  the 
*-  kindness  of  Herr  llin:!  Meiiiger,  forinctly  Director 
of  .Surveys  in  the  Dutch  Ciovcriunent  service  in  Java. 
His  origin.il  account,  wiittcn  before  September  12,  has 
just  appeared  in  the  Globus.  The  present  paper  is  based 
upon  that,  but  it  contains  several  small  additions  and 
corrections  which  have  been  received  directly  from  the 
author.  Most  of  the  geographical  details  here  given  are 
based  on  the  Tiigonometrical  Survey  of  the  ro.nst  of  Java, 
which  was  carried  out  under  Herr  Met/ger  s  inuucdiate 
'  direction  in  1868-69. 

A  line  drawn  e.istw.iirls  frum  Fl.it  Point  fViakke  MoeV, 
Tandjong  I!liiiibini(,  or  R.ii.a),  the  south-western  ex- 
tremity ol  Sumatra,  would  touch  the  south  coast  of  that 
island  only  in  two  points,— Tandjong  Tikfaaild  Tandjong 
Tuwa,  or  V'arkens  Hoek.  Itetween  these  promontories  are 
the  bays  of  Semangka  and  Lampoog.^  The  opposite 
«paat  of  Java  follows  generally  a  north<casterly  direction 
almoet  to  Anjer.  Along  this  stretch  It  deflects,  however, 
nore  than  once  towards  the  south  and  the  east,  and  forms 
Seaf^ill,  Welcome,  and  I'lppei  Bays.  Midway  in  the 
ch  iiitiel  of  the  Straits,  .ind  on  a  straight  line  drawn  i  rom 
Tandjong  Tikus  (ihe  western  side  of  Lanipong  Bay),  to  the 
western  head  of  Pefwer  Bay,  lies  the  Island  of  Krakatoa 

'  *=ier  the  ni:ip  nf  ihe  Sund*  Strain  io  lhi»  jnunul,  Se^ienbcr  0,  iMj. 
}!.  +»4     With  iliis  t  PMHure  tlie  nM,  given  in  Globut  (vol.  »E».  No.  11. 

aUa  6iil«r  gc«gnyiucal descripliaas  may  b« Ibwii  iImb  cmU 


(called  also  Krakatao,  Rakata),  with  several  smaller 
idands  near  it.  Sebuku  and  Sebisi  are  two  islands 
situated  between  Krakatoa  and  the  south-eastern  extrc 
mity  of  .Sumatra.  About  half  way  between  /Vnjer  and 
Point  St.  Nicholas,  and  only  separated  from  the  main- 
land by  a  narrow  belt  of  water,  is  the  Island  of  Merak 
(Pulu  Merak).  On  the  opposite  mainland  were  the 
extensive  auarrics  of  Merak,  which  have  now  totally 
disappeared.  Further,  in  the  narrowest  part  of  fbe 
navigable  chaaoel,  lay  a  group  of  ishwds»  of  which  the 
largest,  Thwart'Way  or  Sunghian  (Dwars  hi  den  Weg), 
has  been  rent  into  tne  pieces..' 

From  the  manner  in  which  Sebisi  (the  peak  281 S  feet 
high)  atid  Krakatoa  'peak  z~iy:>  feet)  rose  immcJi.itcly 
from  the  waves,  and  from  the  ^reat  depth  of  the  sea 
around  them,  Junghuhn  w  is  led  to  conclude  that  Sumatra 
and  Java,  in  spite  of  the  corresponding  configuration  of 
their  approximating  coast-lines,  and  the  iactthat  they  are 
both  volcaoic,  do  not  belong  to  one  continuous  fimnatign. 
The  Island  of  I&aloUoa,  considered  by  Junghuhn  to  lie  a 
continuation  of  the  mountain  system  on  the  adjoining 
coast  of  Java,  was  about  five  miles  long  by  about  three 
broad ;  and  close  at  its  foot  were  the  two  small  islands 
Vcrl aten  and  I-ong,  on  the  west  and  east  res|>ectively.  The 
Trif^on  )  :i(  ti  km!  Survey  of  1868-69  fixed  the  position  of 
the  cone  of  Krakatoa  as  105"  26'  E.  long,  and  6''  8'  S.  lat 
Like  most  of  the  islands  in  the  Sunda  Straits,  Krakatoa 
was  clothed  from  base  to  summit  with  a  luxuriant  growth 
of  forest  and  of  tropiod  vegetation.  When  in  tte  oonraeof 
the  sorvey  the  northern  face  of  the  mountain  was  visited 
in  the  latter  year,  several  waim  sj)rings  were  found— a 
common  cnoui;h  thing,  howowyin  these  islands,  More 
over,  Krakatoa,  as  well  as  Sebfsi,  was  at  that  tiine  tnt.dly 
uninhabited,  being  only  visited  occasionally  L>   the  in- 
habitants of  the  neighbouring  coasts  for  the  sake  of  the 
f)roducts  yiel  led  by  the  woods. 

On  May  20  in  the  present  year  several  shocks,  acconqia- 
nied  by  loud  explosions  and  hollow,  reverberating  sonnd^ 
were  observed  at  Batavia  and  Buiteosorg^  each  about  loo 
miles  distant  6ott  Krakatoa.  That  these  phenoraeBa 
were  not  seisntical  was  recognisd  at  once ;  the  magnetic 
needle  of  the  magneto-meteorological  obseivatory  showed 
no  deviation,  only  a  trembling  motion  in  a  perpendicular 
direction.  A  few  days  later  came  the  news  that  a  vol- 
canii:  eruption  had  ta'scn  place  on  the  Island  of  Krakatoa, 
where  nobody  had  once  thought  of  looking  for  the  seat 
of  the  phenomena.  The  captain  of  a  mail  stc;uncr,  how- 
ever, which  passed  the  island  at  about  6  n.oL,  has  aince 
reported  that  the  needle  on  his  shqi  was  viomMfyngit^ed, 
bdiv  spun  round  repeatedly.* 

Fmn  Ae  deck  of  another  vessel  which  was  passing 
about  eight  o'clock  on  the  evening  of  the  22nd,  a  dome- 
shaped  mass  of  vapour,  mingle<l  with  smoke  of  a  dark 
gray  colour,  was  seen  to  rise  from  the  lower  part  of  the 
island.  The  first  thing  noticed  was  frotn  ten  to  fifteen 
il  irk  red  '■  sheave-  "  of  fire  tlashingup  in  rapiil  succession 
from  the  Ixisc  of  the  ~ 
explosions,  more  or  'c  _  _ 

artillery,  so  that  the  ship,  which  was  sailing  at  no  great 
distance,  distinctly  fdt  trair  influence.  In  uie  upper  part 
of  the  volume  of  smoke  appeared  an  iminterruptcd  series 
of  flashes,  diflering  in  no  respect  from  ordinary  lightning 
flashes, except  th  i;  tho-  wert;  discliargcd  coacentrically 
upon  Ae  column  from  the  utinosphcric  clouils  surround- 
ing it  The  heat  emanating  from  the  locality  of  the 
eruption  was  sensibly  felt  on  the  hands  and  face  at  a 
distance  of  nearly  two  miles  away ;  the  presence  of  a 
powerful  marsh-gas  was  also  easily  detected.  Sevond 
nautical  miles  past  Krakatoa  a  thick  shower  of  finedaifc- 
gray  sand  continued  to  fall  upon  the  ship  for  the  space  of 

■  The  urlicM  telegnmis  ifKlkt  of  »  volcano  Bungepan.  wh 
i^K iatl»  Sw ctMMn.  Thi»  appean  in  have  been  a  mistake: 
waaafakaaaaf  thit  namcin  uui  placa,  noti*  there  now, 


coiunm.  These  were  followed  by 
,  luiui,  resembling  discharges  fWnn 


hlfh  had  hern 
t  hrn:  ncircr 

It  u  «ialy  as 
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half  an  hour.  An  apparently  illimiubk  cloud  of  drifting 
pumice  was  encouatcred  at  a  distance  of  ten  miles  from 
the  island,  and  twenty  miks  /artber  a  second  cloud  of 
pumice,  wbich  was  10  tkick  Aat  a  backet  let  down  Into 
the  sea  was  filled  with  it  before  it  reached  the  surface  of 
the  water,  while  the  ship,  although  going  at  the  rate  of 
10^  knots  an  hour,  cut  through  the  puinice  with  a  noise 
like  that  made  by  a  vessel  breakmj^  way  tlirou};li  thin  ice. 

A  short  time  afterwards  a  vi->it  was  made  to  the  scene 
of  the  eruption  by  a  party  trum  Batavia,  and  as  the 
account  of  this  visit  contains  perhaps  the  latest  descrip- 
tkNB  of  the  condition  of  Krakatoa  before  the  great  coanil- 
lien  of  August  36,  a  Aw  ward*  from  it  may  be  perhaps 
not  devoid  of  iaierait. 

The  spectacle  as  seen  from  the  north  of  Krakatoa  was 
one  calculated  to  have  inspired  the  pencil  of  a  DorJ. 
From  the  devastated  island  a  huj^e,  briji>u  pillar  of  smoke 
towered  upwai\is  as  high  as  the  cloutls  ;  and  while  \'er- 
laten  IsLind  f^jladdened  the  eye  with  its  profuse  display  ot 
the  glorit--  01  tropical  ve>;ttation,  Long  Isbnd  was  com- 
plctuy  withered  up, — the  leafless  trees,  bent,  twisted,  and 
toniy  but  not  scorched,  were  left  standing  like  naked 
specttes,  as  oolourieas  as  the  soil,  or  rather  enveloped  in 
uie  aauM  nenlsal  tfat  of  gray,  from  the  pumice  dust,  as 
all  the  rest  of  the  idand.  Between  these  two,  and  only 
separated  from  each  by  a  narrow  channel,  rose,  somewhat 
in  the  background,  the  lofty  cone  of  Krakatoa,  still 
covered  with  gr'tn  t'oliage.  and  without  any  signs  of 
activity.  But  in  front  of  tlie  vdlcaiio  all  was  wieckcci, 
covered,  nay,  completely  buried,  under  (niinue  dust, 
which,  when  the  sun  shone  upon  it,  became  uf  a  yel- 
lowish-gray colour,  while  thick  masses  of  condensed 
vapour,  accompanied  by  incessant  fulminations,  boiled 
np  ftom  behind  the  nue  and  gMtly  sloping  daaes. 
llMse  masses  of  vapoor  were  for  the  most  part  snowy 
white,  others  gray,  ind  -.verc  cl  iscly  intertwined,  afterwards 
spreading  out  in  cohtinu.illy  wiiicning  circles.  It  was  .is 
^  K'K'*"t'<-'  spectral  cauliflower  were  with  incredililc 
rapidit}-  evolving;  its  successive  stages  of  growth  before 
the  spectator's  eyes.  The  volumes  of  vapour  were  shot 
out  with  terrific  force  in  a  strictly  vertical  direction  ;  the 
atmospheric  pressure  in  the  middle  of  them  must  have 
ething  fearfuL  And  from  time  to  time  immense 
I  became  visible,  leading  ootwaids,  and  into  these 
of  the  incessantly  changing  ravelled  wreaths  of 
•re  sucked.  The  rest  maintained  their  original 
form  to  a  ht  iglit  of  several  thousand  ft  el  ;  then  they 
slowly  drifted  eastwards,  and,  spreaduif,'  out  into  mist, 
<lischargcd  their  ashes  downwards  in  black  streaks  like  the 
dark  frintres  of  rain-clouds  seen  on  the  horizon.  Occa- 
sionally the  bellowings  became  loudt  r,  ami  a  thicker  and 
larger  volume  of  smoke  was  vomited  forth.  Soon  after- 
wards it  was  noticed  that  the  sky  in  the  west,  which  was 
there  as  bright  and  clear  as  it  was  dark  and  heavy  in  the 
opposite  ouarter,  was  hehte  thronged  with  small,  dark 
bodies, — they  were  pieces  of  pumice,  of  no  great  gravity, 
hovering  in  the  air  as  if  upheld  by  the  power  of  the  fiery 
brt'.ith  that  was  streaming  upwards.  On  landing,  the 
party  found  that  they  sank  up  to  the  ankles  in  ashes,  and 
accordingly  it  was  necessary  to  proceed  with  great  cau- 
tion. As  tbqr  slowly  asonided,  the  ground  and  the  air 
both  became  wanMg|thn  aeidenees  of  Mstruction  amongst 
the  trees  men  eonspicnous,  and  pieces  of  namice  uy 
Mtinwd  meee  thickly  on  the  gronnd.  Arrivedat  aheight 
of  about  200  feet  above  sea  Krel,  they  found  themselves 
on  the  edge  of  a  "  caldron  "  of  about  700  yards  in  diame- 
ter, probably  a  former  crater.  Thence  they  saw  to  the 
north-east  the  seat  of  the  recent  outbreak  of  May  20,  the 
n.ixmviin  Icn^^'th  of  which  was  .'\bout  i^'o  to  lio  yards. 
1 1  ere,  besides  the  volumes  of  vapour  and  smoke  and  pumice 
dust,  they  also  observed  sulphur  troughs,  out  of  which 
the  nuid  boikd  up  in  enormous  bubbles,  which  at  length 
karat ;  and  sulphur  springs  and  new  but  smaller  columns 
«f  nm* shoved  theniMnras ia other piacoa.  Thenoiae 


was  terrible ;  the  sound  made  by  the  dischasia  of  a  rifle 
was  like  the  snapping  of  a  bonbon  in  the  nudst  of  the 

hilarity  of  a  banqueting  hall.  Some  of  the  party  ven 
turcd  to  descend  a  little  way  into  the  crater,  a  few  e\ cn 
to  step  temalively  upon  its  hot  and  burning  floor.  They 
brought  back  with  thtni  pieces  of  pumice  and  lava'— a 
kind  of  bl.ick  glass  or  a  piece  of  sulphur  as  a  meiiicnto 
of  the  visit.  By  tlie  time  they  reached  the  steamer  again 
darkness  had  come  on,  and  the  spectacle  was  then  one  of 
extraordinary  beauty  and  grandeur.  The  great  column 
of  smoke  was  still  tolerably  visible,  but  the  lOwcr  part 
had  becane  a  asass  ti  glowing  red,  from  which  tonguea 
of  yellow  flarae  continued  to  dart  incessantly.  At  inter- 
vals a  -h'lwcr  of  fine  -p.irks  broke  du!  finm  the  clouil,  and 
red-hot  stones  clove  ficr\  furrows  in  the  air,  and  fell  back 
at  an  acute  angle  to  the  earth,  when  tWty  WCM  skat* 
tered  into  athous^ind  pieces. 

That  the  activity  of  the  mountain  was  continued  during 
the  months  of  June  and  July  is  certain  from  the  report  of 
the  Comptroller  of  Katimbang  (un  the  easternmost  pro* 
montary  of  SuaaatimJ^  who  observed  several  violent  «!»- 
natloai.  Abo  from  other  places  in  Sumatra,  and 
particularly  from  Mcxapi  (100'  :8'  K.  long.,  o'  30'  S.  lat.). 
came  tidings  of  volcanic  movements  ;  and  siniilar  reports 
.trrived  from  Java. 

Then  cam.-  the  outbre.ik  of  August  :6,  surprising,  in- 
conceivable, in  its  terrible  etiects.  .Mthough  full  and 
detailed  reports  are  not  yet  to  hand,  as  indeed  from  the 
nature  of  the  drcumstances  they  cannot  wdl  be  earpocted 
to  be,  for  communicatiooB  are  in  great  measure  inter- 
rupted, destroyed,  and  rendered  impossible,  or  those  who 
should  hare  aaade  the  reports  have  either  &llen  victinu 
to  the  eabistrophe,  or  have  fled — who  knows  where  ?— yet 

sufficient  intelligence  has  rcachni  a?  to  justify  an  estimate 
of  the  number  of  the  \  ictiniswl;;j  have  perished  at  tens  of 
iliousands  ;  and  .ts  for  the  amount  and  extent  of  the 
materi.xl  damage  done,  it  is  so  great  that  an  approximate 
calculation  even  cannot  be  attempted. 

The  pl.iiii  simple  facts  to  which  all  this  is  due  were  the 
eruption  of  August  26,  and  particular!)  the  ocean  wave 
which  succeeded  it  on  the  follewing  day.*  This  daauac* 
trao  wave  appears  to  have  started  from  Krakatoa,  or  ita 
neighbourhood,  as  a  centre,  to  have  dashed  with  terrific 
force  upon  the  contiguous  coasts  of  Java  and  Sumatra,  to 
have  proceeded  down  the  Sui.d.i  Sir,\iis  eastwards  with  a 
height  that  reached  from  40  to  icxj  feet  in  the  narrow- 
throat  of  the  pass  opposite  .Anjer,  aiui  17  feet  ,it  Batavia, 
and  even  to  have  extended  to  the  western  and  eastern 
shores  of  America,  where  it  was  observed  on  the  27th  and 
29th  respectively.  Not  to  repeat  what  hasbec«  ahrea^ 
stated  in  this  journal  (vol.  xxviii.  p.  443),  it  will  be  anffi* 
cient  to  add  that  a  few  days  after  toe  occurrence  we  leamt 
in  Europe  ffxnn  official  tdegrams  that  Tjiringin,  Anjer, 
and  the  quarries  of  Merak,  as  well  a^  the  cone  of  Krakatoa, 
had  disap(H:aredfrom  sight.  But  further  intelligence  from 
j  a .  .1.  if  August  a8|  States  that  Krakatoa  has  not  eatirely 

disappeared. 

Although  information  respecting  the  extent  of  damage 
and  destruction  caused  on  the  south  coast  of  Sumatra  is 
still  very  meagre,  it  appears  that  the  two  bays  of  Lampong 
and  Scmaogka  have  been  rendered  totally  unfit  for 
navigation  owing  to  the  immense  masaes  of  fleeting 
pumice  with  which  they  are  covered.  In  Lampong  Bay, 
notwithstanding  that  it  was  protected  by  certain  islands, 
the  momentum  was  so  groat  that  at  Tdok  Betong  a 
Government  steamer  was  carried  three  miles  inlan<l. 
Telok  Belong  itselt,  the  chief  town  of  the  Kov.il  1  un- 
ig  District,  is,  with  the  exception  of  the  resident's 
—  tiie  fort,  aod  the  prison,  completely  deatreyed. 


'  Tbii  dcserrv  panicolir  notin.  Hcrr  Mctipr  cucnwlcil  levcnl  of  th* 
Tolcanoet  of  Java,  wid  often  nUyed  dafi  ud  w««k«  icgclhcT  upon  iboa 

.md  iu  ihcir  imnmlute  vicinily  ^.ihciut  fvcr  nnce  fimiing  what  »n.  Mnclly 
>p<Akin£.  lav.'i. 

"  It  it  now  Mated  that  wa««s,  but  of  no  utraortlinar)'  hciKbi,  wen  ol»> 

~  St  eptflb 
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Fortuaately  the  district  as  a  whole  was  notmypopatoos. 
According  to  the  Royal  Alimmaekx  iSSjtlMre  was  on  an 

area  of  nearly  10, 100  English sqaaremiles  a  population  of  70 
Europeans  (excluding  the  ratlitary  force),  128,939  natives, 
355  Chinese,  and  154  Arabian  and  other  foreign  races. 
No  exact  estimate  of  the  loss  amongst  these  has  yet 
reached  Europe  ;  all  we  know  is  that  it  has  been  very 
great,  and  the  destruction  to  property  not  less  so. 
Except  the  three  parallel  chains  of  volcanic  origin  which 
stretch  from  north-west  to  south-east  in  the  three  pro- 
montories* already  mentioned,  the  country  is  flat  and 
inimotoiioa%  and  covered  with  thick  woods.  In  these 
are  the  scattered  villages  and  fields  of  the  native  popula- 


On  the  opposite  coast  of  Java  it  is  the  Residency  of 
Bantam  winch  has  borne  the  full  brunt  of  the  wave 
We  learn  that  at  Tjinngin  and  Anjer  it  reached  a  height 
of  nearly  loi  tect.  Accordini;ly  all  along  the  coast  from 
Java's  First  Point  to  Anjer  everything  must  have  perished. 
And  although  no  accurate  or  detailed  returns  of  the 
number  of  lives  lost  in  this  district  have  yet  come  iOf  it 
may  perhaps  help  ui  to  form  some  conception  of  what  it 
will  probably  amount  to  if  we  state  that  Bantam,  on  an 
area  of  about  3200  square  mile%  had  a  popalation  of  350 
Europeans,  565,438  natives,  1479  Chinese,  and  21  Arabs 
and  others.  Between  Java's  First  Point  and  the  country 
to  the  south  of  Tjiringin  a  range  of  low  hills,  by  alter- 
nately advancing  and  receding  from  the  coast,  formed 
several  saiall  bays  and  coves,  the  shores  of  which  were 
more  or  less  thickly  studded  with  native  villages  and 
flourishing  tracts  of  coltivated  soil.  But  these  were  less 
frequent  in  the  western  part  on  aeooont  of  the  tigers.  On 
tibe  eaitem  margin  of  Pepper  Bay»  loath  of  Tjinngin,  the 
comity  was  more  flat  and  level,  and,  preserving  this 
ehaiaeter,  extended  farther  inland.  But  from  Tjiringin 
to  Anjer  the  mountains  approached  close  to  the  sea. 
Along  their  base  ran  the  chief  highway  to  Anjer,  thickly 
set  with  prosperous  villages,  while  several  others  hun^j  on 
the  slopes.  Here  the  full  force  of  the  great  wave  was 
expended  ;  being  broken  against  the  rocky  walls,  it  seenu 
to  have  swept  round  them  on  the  north  and  south  and  to 
hare  oompletely  covered  the  lower-l^iag  distiicti  aboot 
Anjer  ana  Tjinngin.  South  of  Anjer  was  a  bay  and 
small  valley  running  eaitivardi  into  the  land  and  boraered 
by  ranges  of  hills  called  Kramat  Watu,  which  form  the 
connecting  Unit  between  the  mountain  systems  to  the 
north  and  south  of  this  point.  The  sea  is  now  said  to 
wash  the  foot  of  these  hills,  the  invasion  having  come 
from  the  weit.  It  has  been  already  stated  that  rjiniit;in, 
Anjer,  and  Merak  have  disappeared ;  and  all  the  ground 
which  the  inundations  have  not  swept  away  is  now  covered 
with  ashes. '  Tjiriogbt  had  ikt  European  households, 
tddle  in  Anjer  and  Merak  togedier  there  were  twonty- 

tWCK 

Ftether  reports,  necessarily  imperfect,  have  come  in  of 
the  ruin  caused  by  the  inundations  along  the  whole  extent 
of  the  north  coast  of  Java  right  away  to  Batavia,  and  even 
still  farther.  Bridges  have  been  swept  away,  dams  broken 
down,  villages  swamped,  and  the  cultivated  land  washed 
:>iriL'  b\  the  floods,  causing,  as  everywhere  else  where 
they  appeared,  great  losses  of  life  and  still  greater  losses 
in  property.  In  Tanara  alone  700  corpses  have  been 
already  found.  Notwithstanding  the  facts  that  the  ocean 
wavBi  when  once  it  had  emerged  into  Uie  Indian  Ocean 
WMUwaids  and  into  the  Java  Sea  northwards,  had  more 
room  for  expansion,  that  the  Javan  coast  then  formed  a 
kind  of  angle  running  hick  into  the  land,  and  that  seve- 
ral small  islands  to  the  north  of  Batavia  acted  as  a  sort 
of  breakwater,  the  great  wave  still  possessed  such  strength 
that  it  drove  a  man-of-war  ashore  on  one  of  these  inlands 
and  tore  away  its  floating  deck.  At  Tandjong  Priok  the 
sea  was  observed  (unfortunately  the  time  is  not  given)  to 
rise  to  a  height  of  more  than  seven  feet  above  the  normal 
kvdf  and  then  immediately  afterwards  to  sink  ten  feet 


below  that  point,  thus  giving  a  difiiErence  of  seventeen 
feet,  while  the  average  difference  between  ebb  and  flow  is 
not  quite  three  feet.  The  water  ponnd  in  throogh  the 
narrow  opening  (410  feet  wide)  oetween  the  inner  and 

outer  harbours  like  a  waterfall,  anrl.  h  iving  fiUod  tlie 
basins,  flowed  out  again  in  the  saine  manner. 

.According  to  the  accounts  received  up  to  the  present 
time,  everything  to  beyond  Pandcglang  (-.outh  of  Scrang) 
is  covered  with  ashes,  and  everything  that  was  in  the 
fields  has  perished.  \'cry  considerable  damage  has  also 
been  done  to  the  lightly  constructed  bamboo  houses  by 
the  shower  of  asbesi  SO  that  more  than  half  the  popslatiaa 
(the  noith'east  portion  of  the  district  is  by  ftu-tnei 


portion 

populous)  are  without  means  of  sustenance',  and,  what  is 
of  for  graver  consequence,  without  fodder  for  their  cattle. 
Appalled  In  the  eruption,  and  dreading  the  famine  that 
would  snon  stare  them  in  the  face,  they  have,  it  is  said, 
taken  t  )  t1i^;!it.  iMrrynij;  otY  witli  theni  what  they  could, 
and  leaving  their  territorial  possessions  in  the  lurch. 
It  is  probable,  however,  that  this  has  only  been  in  the 
first  moments  of  terror,  for  the  native  is  wont  to  cling 
tenaciously  to  his  herednaiy  a^  It  is  to  be  hoped  that 
the  Government  Commisiioner  wiU  anoceed  in  furnishing 
assistance,  and  that  speedily  and  m  no  stiniBd  nwasur^ 
to  these  especiallv  unfortunate  people.  For  yean  they 
have  been  visited  by  epidemics,  and  have  suffered  great 
losses  from  murrains  amongst  then  cattle.  Indeed, during 
the  last  year  alone,  the  popalation  has  fallen  off  10  f>er 
cent,  in  nu  nbers  ;  and  what  makes  the  case  so  much  the 
worse  is  that  the  Government  ttsdf  has  experienced  from 
this  disaster  losses  in  public  works  and  in  its  extensive 
coffee  plantations  which  may  safely  be  reckoned  in 
millions. 

What,  however,  was  the  immediate  cause  of  Uiis  ocean 
wave,  whether  occasioned  by  the  rising;  of  sixteen  new 

islands  active  volcanoes?)  between  Krakatoa  and  Sebisi, 
or  by  the  failing  in  of  the  cone  of  the  former  island  (or 
wha(c\er  be  the  part  of  it  which  has  disappeared),  or 
whether  both  causes  have  co-operated  together,  must 
remain  more  or  less  matter  for  conjecture  until  we  have 
more  authoritative  details,  based  on  sdantific  examina- 
tion of  the  scene  of  the  disaster.  J.  T.  Bbalbv 


Mr.  Meldrum  contributes  to  the  Manritina  MtrauUtk 

RfLPnf  fresh  information  on  the  tidal  phenomenon  of 

August  27  last,  a  condensed  statement  of  which  may  be 
given  here  in  connection  with  the  above  :  - 

•At  Cassis,  during  the  whole  il.iy,  the  water  was  coming 
and  going,  but  the  movement  was  not  taken  much  notice 
of  till  about  1.30  p.m.  The  tide  on  that  day  did  not  rise 
as  usual.  The  water  came  with  a  swirl  round  the  point 
of  the  sea  wall,  and  in  about  a  couple  of  minutes  returned 
with  the  same  ^eed.  This  took  place  seranl 
Similar  phenomena  occurred  on  the  sSth*  but  to  a 
smaller  extent. 

At  the  St.  Brandon  Islands  on  August  27,  Capt.  Rault's 
vessel  was  anchored  on  the  west-north-west  side  of 
Avocaire  Island  in  3  J  fathoms,  a  cable's  length  off  shore, 
when  at  3  p.m.  the  water  be;:;an  to  rise  20  feet  above 
the  highest  point  attained  by  lugli  water,  h  w.is  then  ebb 
tide.  Quickly  the  water  receded  with  a  very  rapid 
motion,  leaving  everything  dry,  showing  out  the  shoal 
patches  quite  dry,  to  a  very  long  distance  from  the 
island.  Before  fifteen  minutes  had  efauwed  the  wato* 
rose  again  with  the  same  veloGi^  for  the  aeoood  tioM^ 
coming  up  to  the  first  mark.  It  was  not  a  wave,  nor  a 
billow,  nor  a  high  sea  ;  the  water  was  smooth,  except 
where  there  were  heads  of  coral,  and  there  a  few  wave- 
lets only  were  produced.  This  motion  of  the  water  back- 
wards and  forwards  lasted  up  to  7  o'clock  p.m.,  the  inter- 
vals between  low  water  and  high  water  being  greater 
towards  the  evening :  at  first  the  intervals  were  abmit  ten 
minnle^  and  towaru  lix  o'dock  twenty  minutes,  llw 
leitfaig  towards  eaat<4iorth-«ast  of  the 
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pass,  and  the  velocity  was  ten  miles  an  hour.  At  sunset 
the  sky  in  the  western  borimn  bad  a  peculiar  smoky 
appearance,  whidi  extencM  neaily  to  the  smidt  in  an 

east-south-east  directiotL  On  the  28th,  at  4  a.ni.,  the 
same  tidal  phenomenon  took  place  and  lasted  up  to  7 
a  m.,  but  it  was  Ic55  intense,  the  alternate  motions  of  the 
sea  havinjT  only  been  observed  four  times.  When  day 
dawned  on  the  2Sth  there  was  a  peculiar  crimson  colour- 
ation from  east  by  north  to  south-east  bv  east,  and  the 
son  after  rising  ibnred  as  if  fleen  duDagh  <he  rad  shade 
of  a  sextant. 

At  the  ScychdleSfSt  4p.iD.  OB  August  27, the  tide  came 
nisliiiig  in  at  the  sate  of  aboot  fbor  miles  an  hour,  and 
rase  two  fcet  In  abdutt  half  an  hoar  it  receded ;  it  re- 
tonMd  aad  receded. 

This  continued  all  night  and  all  next  day,  but  the 
action  was  quicker  and  the  rise  lower.  The  olj:ier\  alions 
were  taken  in  a  channel  about  twenty-three  feet  wide,  and 
walled  ;n  on  both  sides.  The  action  continued  all  day 
and  part  of  the  next  day  (29th),  but  not  so  frequently. 
At  5  pi.m.  on  ttte  28th  the  sun  was  clear  and  bright.  At 
sunset  there  was  a  lurid  glare  all  over  tlie  sky :  at  6.30  it 
was  much  Imghter.  and  at  6.45  it  diiappeuea.  On  the 
aTth  the  sky  was  slightly  liazy  all  day.  Oa  the  Boming 
of  the  29th  the  sun  at  7  a.m.  was  more  lilce  a  faH  moon 
than  anything  else,  and  appeared  about  70''  above  the 
horizon,  instead  of  as  usual  about  30'.  At  simset  on  tlie 
2$th  the  sun  looked  as  it  does  tfiraqghafaf  eit»frosty 
day  in  England. 

At  Rodrigues,  about  1.30  p.m.  on  the  27th,  the  sea  was 
all  disturbed,  resembling  water  boiling  heavily  in  a  pot, 
swiqgulK  die  boats  which  were  floating  about  in  all  diiec* 
tfoasT  Tt  was  then  low  tide^  and  moat  of  the  boats  were 
agioond.  Tins  distmrbaiiaB  ia  the  water  made  its  appear- 
ance quite  suddenly,  lasted  fer  aboot  Imlf  an  hour,  and 
ceased  as  suddenly  as  it  had  commenced.  At  2.30  p.m. 
a  similar  disturbance  commenced  again  in  the  inner  har- 
bour, and  the  tide  all  of  a  sudden  rose  to  a  height  of  5 
feet  1 1  inches,  with  a  current  of  about  ten  knots  an  hour 
to  the  wcstward|  floating  all  the  boats  which  were 
aground,  andteanng  them  from  their  moorin(;s.  All  this 
iiappened  in  a  very  few  minutes,  and  then  the  tide  turned 
wia  equal  force  to  the  eastward,  leaving  the  boats  which 
were  cbee  inshore  suddenly  dry  on  the  beach,  and  drag- 
ging  the  Government  boat  (a  large  decked  pinnace)  from 
heavy  moorings,  and  leaving  her  dry  on  the  reef.  At 
noon  on  the  2vth  the  tide  wa*  about  its  usual  height  and 
appeared  to  be  settled.  The  water  was  very  muddy,  and 
not  nearly  so  salt  as  sea  water  usually  is ;  it  was  little 
more  than  brackish.  Since  this  singular  occurrence  took 
place  the  sky  at  north-west  has  had  in  the  evenings,  to 
as  late  as  7.15  p.m.,  a  very  threateni]^^  and  sttaage  ap- 
peannce  ot  a  oeep  purplish  red  colour. 

Tidal  distmhances  were  also  observed  on  the  west  coast 
of  RAinion,  and  especially  at  St  Pierre,  on  the  south- 
west coast.  The  maximum  amplitude  (in  height)  of  diis 
tide  wab.  about  a  metre  and  a  half.  The  flow  look  scarcely 
five  mmutcs  to  rise,  after  which  the  water  remained  about 
a  minute  at  rest,  and  liicn  receded  with  tlw  sasoe  lapidi^, 
to  rise  again  a  minute  after. 

At  East  London  (South  Africa)  it  was  not  low  waiter 
on  August  27  till  6.29  p.m.  At  5.30  p.m.  on  that  day  the 
tide-gauge  showed  2  feet  3  inches,  and  the  tide  was 
runningln  fast.  The  gange  showed  3  i«et  3  inches  at 
5.38  ;  I  foot  8  Inches  at  5.4s  ;  1  foot  3  inches  at  549 ;  and 
3  feet  3  inches  at  6.10.  Thus,  although  itwasafidliog 
tide,  the  water  suddenly  rose  i  foot  in  8  minutes,  then  feU 
I  foot  7  inches  in  7  minutes,  and  5  inches  in  the  next  4 
minutes,  and  then  rose  i  foot  in  21  minute^^.  The  wind 
was  moderate  from  ea-jt-south-east,  and  the  barometer 
was  30  40,  with  dull  cloudy  weather  to  south-east.  It 
had  been  observed  during  the  early  part  of  the  afternoon 
tbat  the  tide  was  oscillating  my  considerably,  and  ebbing 
eery  frsi  Ibr  aeap  tides. 


On  Sunday,  August  36,  while  coming  through  the  Straits 
of  Banca,  Ctot  Stcachaot  of  the  s^s.  Aiterigf,  thoaght  he 
heard  in  the  foveaooii  a  noise  IBne  diait  of  distant  can* 

nonading  ;  about  noon  the  ncrise  was  man  distinct,  and 

it  soon  attracted  the  attention  of  all  on  board ;  flashes  of 

li^ht  were  seen  to  the  south-westward.  In  the  evening 
an  arch  of  litcht  rose  in  a  ^hort  lime  from  the  horizon  to 
the  zenith.  Three  aneroid  barometers  on  board  rose  and 
fell  to  the  extent  of  nearly  an  inch  at  short  intervals. 
During  a  part  of  Monday,  the  27th,  there  was  total  dark- 
ness. Showers  of  pumice-stone  lasted  till  midnight.  The 
Ancrlcy  ran  back  and  anchored  under  the  North  Watcher 
Island.  Wliile  afterwards  passing  Anjer  Point,  it  was 
seen  diat  Ae  Ughthonse  had  disappeared,  and  flmt  great 
damage  had  been  done. 

Capt.  Perrot,  of  the  French  brig  Brani,  reports  that  on 
August  26  to  27,  in  1°  39'  to  2*  59'  S.  and  8y  51V  to  89"  50' 
E.  of  P.,  con^tant  peals  of  thunder  were  heard  in  the 
direction  of  Sumatra,  but  without  any  appeirance  of 
lightning  in  that  direction.  From  midnight  of  the  271b 
to  II  a.m.  of  the  38th  showers  of  "  very  white  and  very 
fine  sand  fell  all  over  tlie  vessel."  More  sand  fell  later 
on  in  the  day  and  on  tlie  391IL  This  sand  obaoned  the 
atmosphere.  On  August  28,  in  8°  20'  S.,  and  93*  04'  E., 
"  a  great  quantity  of  dust,  supposed  to  be  coral  dust,"  fell 
oil  1j  ..ird  of  the  County  0/  Flint,  and  a  specimen  of  the 
du5l  hai  been  kimlly  presented  by  Capt.  Rowland,  the 
master  of  that  vcs~.el.  ctn  September  9,  in  4'  57'  S.  and 
79"  46'  E.  of  P.,  the  French  bark  Gipsy,  Capt.  Martin. 
"  encountered  during  the  whole  day  a  great  bank  or 
floating  pumice-stone."  On  Sunday,  August  26,  in 
0»  yx  S.,  and  105'  %f  E.,  Gapt  Knight,  of  the 
brig  AirlU  lieard,  about  3  pi.nL,  esptosimiH  lUm  tlie 
sound  of  hesvy  aitillery,  which  continued  at  intemds  titt 
about  10  p.m.,  the  last  report  making  the  ship  tremble  all 
over.  Next  morning  the  rigging  and  deck  were  covered 
with  fim  -r  i>  sand  like  dust. 

Mr.  .Meldrum  remarks  that  there  is  no  doubt  that'the 
tidal  disturbances  observed  at  Mauritius  and  elsewhere 
in  the  Indian  Ocean  were  due  to  earthquakes.  The  origin 
of  the  seismic  waves  was  apparently  in  the  Straits  of 
Sunda,  and  at  a  very  considerable  depth  below  the  sur> 
face.  There  were  earth-waves,  forced  sea-wavei^  and 
aerial  waves.  The  destruction  in  Java  was  canaed,  iV* 
parently,  by  .an  immense  wave  of  translation.  The 
extraordinary  sjnrisrs  and  sunsets  observed  at  Mauritius, 
Rodrigues,  and  llic  Seychelles,  were  probably  due  to  the 
sun's  li^^ht  passing  obliquely  through  fine  volcanic  dust 
floating  in  the  air.  It  is  not  improbable  that  the  disturb- 
ances of  the  magnets  on  August  27  ucre  due  to  electric 
currents  produced  by  the  action  of  subterranean  forces. 


THE  LITERATURE  OF  THE  FISHERIES 
EXHIBITION 

FROM  the  moment  of  its  inauguration,  the  present 
Exhibition  has  been  the  centre  of  a  ceaseless  activity, 

and  we  doubt  if  its  streaming  thousands  of  visitors  have 
realised  the  amount  of  real  work  which  has  gone  on  in 
their  presence.  The  results  of  this,  enihodied  in  an  ex- 
tensive literature^  are  now  before  the  public,  and  add 
anoAer  teatiniony  to  the  faultless  management  of  the 
governing  body.  The  enormity  of  the  fishing  interest 
and  the  need  of  reform  in  certain  of  its  branches,  are 
obvious ;  and  now  that  the  press  is  speculating  upon  the 
"outcome"  of  this  great  enterprise,  all  eyes  are  turned 
upon  the  executive.  The  extent  to  which  the  Exhibition 
is  under  State  control  is  in  itself  a  guarantee  of  succtas, 
and  we  hail  w  ith  pleasure  that  same  system  of  descriptive 
labelling  of  the  exhibits,  and  the  publication  of  authentic 
treatises  upon  or  cognate  to  them,  so  long  characteristic 
of  the  adjacent  National  Museum.  By  this  system  the 
pnUieaets  a  tangible  resuh— a  knowledge  of  oat  which 
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is  at  stake-  becoming  thus  pcepand  tofccm  a  ratumal 

estimate  of  the  final  issue. 

Of  these  treatises  or  "  Handbooks  "  also  introductory 
to  the  more  important "  Conference  Papers  "  to  be  spoken 
of  bereafker— twelve  have  been  already  pnbliihcd,  and  it 
is  to  be  rcffiettcd  that  thejr  mra  boc  inqrvpeii  m  open- 
ing day.  Foremost  amon^  them  is  a  powcnut  treafise  on 
"The  Hritish  Fish  Trade,"  by  His  Excellency  Spencer 
Walpole,  whose  authority  in  thtbf  niattcrs  no  one  will 
venture  to  doubt.  lieic  at  the  ouisci,  we  encounter,  in 
the  deplored  .ibsenrc  01  reli.ible  staiistics.  one  of  the  most 
foniiid.iblc  dtfficukies  nf  ilu-  whole  ([ucstion,  and  the 
labour  under  which  the  author  has  coUected  those  upon 
wbidl  he  so  ably  gcncraUses,  spe^cs  far  itself.  It  is 
diown  that  the  East  Coaster^  Manxman,  and  Cornish- 
man  ate — for  obvious  reasoM— gradually  monopolising 
the  "  uke,"  and  in  the  discussion  gpon  and  ultimate  de- 
oimciation  of  the  ** brand"  question,  every  thoughtful 
reader  will  agree.  Tliat  a  Icj^al  rcfon.i  i-  pending  no  one 
will  doubt,  and  such  statements  as  those  on  p.  3  regarding 
tlie  registration  of  boats,  and  on  pp  17  and  19  concerning 
the  regulation  of  lights,  suffice  to  show  how  the  follies  of 
this  world  can  confound  its  administrative  wisdom.  This 
admirable  work  is  a  masterly  analysis  of  the  "catch  and 
distribution,"  and  should  be  read  Vy  all  who  would  grasp 
tht  question  in  hand. 

Dealing  with  the  purely  legal  aspect,  Mr.  F.  PoOocIc 
produces  an  aathoriutive  work  on  "The  Fishery  Laws." 
The  freshwater  fisheries  are  seen  to  be,  of  necessity,  more 
protected  by  law  than  those  of  the  sea,  territorial  uaters 
excepted  ;  and  it  is  inipnrtant  to  note  the  extent  to  which 
coD--ei vattirs  and  other  local  .lutlmrities  are  empowered. 
The  present  aspect  of  the  question  is  ably  summed  up  in 
Ae  anihor's  '^conclation"  to  this  a  oonctse  and  veil- 
arranged  work. 

The  educational  side  of  the  matter  has  not  been  over- 
looked. In  the  production  of  a  valudile  little  work  on 
die  zoology  of  food-fishes,  Mr.  G.  B.  Howes  has  suc- 
cessfully solved  the  very  difficult  problem  of  so  dilut- 
ing a  lar^je  *torc  of  special  knowledi^e,  as  to  pre-ent  it 
in  a  form  well  ..dapted  to  the  assimilation  of  the  class 
of  readers  for  which  it  was  avowedly  written  ;  and  at  the 
same  time  Ins  contrived  to  invest  11  with  an  earnestness 
of  lone  and  a  dignity  of  conception  which  cannot  fail  to 
be  productive  of  good  to  the  most  casual  student.  We 
cannot  expect  a  composition  of  this  kind  to  assume  tbe 
accurate  diaracter  or  a  text-book,  and  hence  a  few  omit- 
sloo%  whidt  more  mature  reflection  would  have  remedied, 
constitote  faults  which  should  readily  be  overlooked 
Altogether  the  author  may  fairly  be  congratulated  on 
having  scored  a  genuine  succe-s.  .Mr.  W.  S.  Kent 
has  done  good  ser\icc  by  bnr-  into  one  volume  a 
synopsis  01  the  distinctive  characters  of  <-;-<7t  sptciis  of 
British  fish.  His  work,  welcome  for  this  reaion  alone, 
also  embodies  observations  upon  fishes  in  captivity, 
made  during  his  career  as  naturalist  to  various  existing 
aquaria.  Many  of  them  are  iBteresting,  but  those  upon 
the  feeding  of  fishes  most  not  be  taken  as  necessarily 
indicative  of  their  natural  habits.  The  strange,  guarded 
mode  of  progression  of  the  Hoar-fish,  John  Dorj  .and  others 
described, can  also  be  -ten  :n  the  Pike  in  1-:-  ;i  tive  run. 
Much  of  the  controversial  matter  in  this  book,  bctitting  a 
conference  paper,  would,  so  treated,  have  cntaiktl  .1  de 
sirable  curtailing  of  this,  a  popular  woik  of  reference. 

Man's  all-prevailing  imagination  is  wisely  checked  in 
**  Sea  Monsters  Unmasked,'^in  which  Mr.  H.  Lcc  collects 
the  scattered  literature  of  this  subject,  and  puts  in  a 
stroM  plea  Ibr  tbe  "cuttle  theory;^'  of  which  he  is  a 
well-faiown  champion.  An  able  defence  of  Pontoppidan 
is  maintained,  and  one  novel  record  set  forth  in  this  work 
ii  the  dissipation  of  superstition— the  krakcn  of  our  child- 
hood— by  a  bishop — a  Norwegian  howewr,  and  in  the 
eighteenth  century.  Tbe  two  last-named  manuals  are 
illoatntted^  «ad  all  ceocsniad  merit  ooogntnlatiou  upon 


the  production  of  such  exau-ples  of  iq^OgnipUc  Sit  M 
cover  pp.  iS  and  21  of  the  latter  work. 

The  four  following  volumes  are  dcvotei  to  the  more 
practical  side  of  the  industry.  Mr.  E.  W.  Hokisworth 
gives  an  exceedingly  clear  and  systematic  account  of 
"  The  Appoatus  tut  FishiiHE,''  and  bjr  the  est  of  wdl- 
chosen  similes  succeeds  in  makimr  plain  his  desaiptioas 
of  the  most  intric  ate  apparatus.  The  advances  dependent 
upon  the  introdui  tion  of  the  "ketch-rigged*'  boats  must, 
as  here  set  forth,  m press  the  reader  with  the  med  and 
value  of  improved  apparatus.  From  the  manner  in  which 
the  various  topics  are  treated  by  so  competent  an  author, 
the  reader  can  form  some  definite  notion  of  the  real  prac- 
tical ditticulties  which  our  fishermen  encounter.  These 
and  other  like  matters  arc  also  fully  dealt  with  in  the  t«N> 
fiaUowing  works,  by  Messrs.  J.  G.  Bertram  and  W.  M. 
Adaass  respectively.  The  fwmer  is  a  plea  for  "  The  Ui^ 
appredatea  Fishnfoik,"  and  the  latter  deals  with  tibe 
"  Fisheries  and  Fishermen  of  all  C  oiintries  "  Much  fresh 
testimony  to  the  antiqultv  of  the  industry  ami  the  reauirk- 
able  conriuinity  of  its  i.Ml  i  Acrs—wherever  they  are  found 
— is  brought  forward  m  these  two  volumes.  Their  hard- 
worked  lives  are  shown,  as  generally  acknowledged,  to 
bring  in  but  a  scanty  remuneration,  accompanied  by 
ceeswBss  anxiety  and  danger :  how  far  the  ftiriMr  is  not 
at  times  due  to  their  inherited  cenaervaiism  enperially 
as  regards  the  bait  question— renuuns  uncertain.  The 
moralattributes  of  their  lives,  often  untainted  by  "civil- 
isation," are  fully  attested,  and  any  one  who  has  witnessed 
the  operations  incident  upon,  say,  a  Scotch  heiring  take, 
will  kno*  that  reform  in  this  respect  is  tnore  needed 
amonj,' the  "  gutters  "  and  others  acc<  ssory  to  the  ivoik 
than  among  the  fishermen  proper.  The  evidence  adduced 
here  and  elsewhere  p^ts  to  a  need  of  immediate  reform 
in  the  apprenticeship  question,  much  that  is  bad  in  it 
being  due  to  existing  regulations.  The  sketch  given  of 
the  oscay  of  the  Irid  fisnsries  is  to  be  deplore*^  but  vk 
their  restoration  a  hope  still  lingers.  It  is  certain  that 
if  our  fishcrfolk  "know  nothing  whatever  about  fish, 
except  the  way  to  catch  them,"  they  know  this  at  Icist 
thoroughly,  ^lr.  Adams  claims  for  Oppian  the  dignity 
of  an  i.'hihyolo^Nst,  .'ind  gives --I'lliaa  perhaps  more  than 
his  due  on  p.  16  of  his  book.  An  incident,  bearing  upon 
the  foundation  of  "Holland's  Maritime  Ascendancy" 
(p.  37),  will  not  fail  to  interest  our  readers  at  the  present 
wne^  and  we  note  that  neither  Mr.  Adams'  researches  ner 
tiMMe  of  anyone  dse^  have  yet  ntisfiuitanly  cleared  up  the 
origin  of  trawling. 

It  is  not  reassuring  to  compare  the  state  of  affairs  in 
India,  a^  detaili  il  in  Pr.  Day's  Manual,  acrorilin^;  t., 
whi'.h, matters  in  that  l.md  stand  as  much  in  neeii  ot  rcforn-. 
as  at  home.  The  author  attributes  the  existing  deplorable 
condition  of  the  Indian  fishermen  largely  to  misrule,  but 
more  especially  to  the  weight  of  the  salt-tax  imposed  by 
the  British  ;  indeed,  this  topic  is  the  refrain  of  the  whole 
book,  and  the  author's  own  investigations  go  te  to  sn|^ 
port  the  belief.  As  might  be  expected,  there  are  some 
curious  customs  and  fbrms  of  apparattis  described,  io  use 
among  men  so  interesting  as  these  from  an  ethnological 

Eoint  of  view.  Some  speculations  on  p.  37  as  to  the 
ehaviour  of  ova  in  mud  ate  .it  least  suggestive  as  our 
knowledge  stands,  an<l  it  is  sincerely  to  be  regretted  that 
we  ha\e  no  Ilnti  h  representative  of  the  air-breathing 
Ophiocephalida-  described  on  p.  31,  for  if  so,  we  venture 
to  say  that  reform  in  the  matter  of  our  freshwater-fish- 
eries would  be  less  slow.  Dr.  Day  also  furnishes  a  work 
on  "  Fish  Culture,"  m  which  be  gives  a  bistcrieal  review 
of  the  diflerant  aqtects  of  this  subject,  net  altegelhar 
favourable  to  our  own  possessions.  BewaiUng  die  need 
of  Governmental  action,  and  deploring  the  lack  of  statis- 
tical evidence  upon  which  to  generalise,  the  writer  has 
either  collected  or  furnished  a  mass  of  information  which 
will  both  enlighten  the  public  and  prove  of  service  to  tbe 
practical  man.  The  Style  of  this  book  Is  j 
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rind  xsoffiA  be  improved  a  Hctle  JodidoM  tUiming. 
Both  Dr.  Day's  books  are  inustiated— in  die  case  of  the 
fanner  somewhat  unintellipbly.    No  one  interested  in 

fishing  will  reyrct  the  failure  of  ,in  attempt  'made,  we 
lieve,  by  the  late  V.  Uuckland)  tn  ;icrl)rn.ui->f  ilie  Sheat- 
fish  (Sihirus). 

Mr.  C.  E.  Fryer,  in  his  work  on  "  Salmon  Fisheries," 
duovs  some  doubts  upon  the  necessity  of  elaborate  arti- 
ficial breeding,  in  a  weighty  argument,  having  for  its  key- 
stone the  restoration  of  our  waters  by  the  removal  of 
poUntioii.  The  intricacies  of  the  veaed  Mwtioa  in  haad 
are  admirably  put  beforte  the  leader,  and  die  aodier  aiiowa 
thnt,  in  *ome  cases,  existing  obstacles  could  be  removed, 
or  that  at  least  considerate  action  could,  if  exercised  at 
Ae  right  time,  beneficially  modify  the  present  state  of 
aflatrs.  In  a  comparison  of  the  "pass"  and  "dam" 
systems,  the  success  of  Cooper's  pass,  on  the  I'.illisoil.ire 
River,  Ireland,  is  adduced  as  a  strong  argutnent  for  the 
salmon-ladder.  The  reported  death,  aflMr  spawning,  of 
the  kelu  of  British  Cnlimihia  opens  up  a  oeir  field  for 
inqafay ;  and  those  inteieatad  in  animal  intelligence,  ao 
much  discussed  in  these  pageS)  will  find  here  some  inter- 
esting additional  testimony  to  die  capacity  of  the  salmon. 
The  author's  description  of  the  dawn  of  life  On  ppi>  I3 
and  14  might  be  a<iv.int  ijjeously  improved. 

The  only  remnininf,'  volume,  one  by  Mr.  J.  I'.  \\'heel- 
don,tre.its  of  "  .Angling  Clubs  and  Preservation  Socie- 
ties ;  and  in  tracing  the  growth  of  tnany  of  these  it  is 
shown  that  they  have  done  good  work,  as.  for  example, 
the  aboDtton  of  "  sn.atchtng**  and  "nii^t-niing.''  The 
opming  remarks,  hovever,  ara  not  fiivooinUe  to  the 
majority  of  tiiose  in  London,  whose  members  unfortn- 
nately  constitute  more  than  ninety  per  cent,  of  our 
Thames  angling-community.  In  tracmg  the  changes 
wrought  in  our  local  waters,  the  village  poacher  of  old  is 
compared  with  the  modern  steam  launch  as  a  destroyer, 
and  one  more  prote-.t  against  the  latter  is  l:)d:;cil  liy  the 
writer,  a  champion  in  the  cause.  It  is  important  to  note 
that  the  best  regulated  waters  are  those  in  which  the 
man^ement  is  vested  in  the  hands  of  resident  local 
bodies. 

Sneb  are  these  "  Handbooks,"  the  main  portion  of  a 
oeries  which  will  doubdesa  fbnn  a  complete,  bat  none  too 
hopeful,  epitome  of  the  sobject^natier.  We  now  torn  to 

the  "  Conference  Papers.** 

The  meetings  at  which  these  were  read  and  discussed 
were  all  thrown  open  to  the  pubhr.  and,  what  is  of 
greater  importance,  there  were  ti)  be  fmind  [jresent  intlu- 
entials  of  all  grades  and  nationalities  from  royalty  down 
to  the  veiy  firaermen  and  dealers  whose  immediate  in- 
terests were  under  discussion.  The  chair  was  invariably 
occupied  fav  some  one  of  audiority^in  one  case  by  a 
•ole  living  "  Minister  of  Fisheries." 

Of  the  masterly  inaugural  address  delivered  by  Prof. 
Huxley,  and  of  the  iiiper  by  Il.R.II.  the  Duke  of  Edin- 
burgh, which  foriiicd  the  subject  of  the  tirst  sitting,  the 
public  have  already  been  fully  informed,  and  no  one  who 
was  present  at  either  of  those  meetings  could  fail  to  observe 
that  the  surroundings  augured  at  least  an  active  future. 
Concerning  the  address,  suffice  it  to  say  that  the  truth  of 
die  only  statement  upon  which  dissension  has  been  raised 
— bgr  n  carping  minority  who  haveenlhrdy  misunderstood 
the  real  meaning  implied— has  been  moie  felly  verified 
ait  each  subsequent  sitting  (wc  refer  to  the  inexhaustibility 
of  the  herring  fisheries).  The  very  fact  that  in  the  latter 
admirable  paper  an  attempt  has  been  m.ade  to  estimate 
for  thr  first  tim,-  our  national  take  of  fish— 615,000  tons 
per  a'lnum  -tu  say  nothing  of  other  statistics,  gathered 
with  immense  Labour,  is  in  itself  sufficient  to  justify  im- 
mediate anion,  striking  as  it  does  at  the  very  root  of 
the  evil  alt  present  existing— at  the  same  time  nmning  a 
good  starting  point  for  future  investigation. 

Bqrond  the  formal  passing  of  a  vote  of  thanks,  these 
were  bodi  dismissed  without  discussion,  that  upon  the 


htter  being  adjourned  sAsr  dtt;  bat  i3m  luVJeH  luitin  of 

the  twenty-six  papers  which  follow  on  were  all  freely  dig- 
cussed,  both  the  length  of  the  paper  itself  and  of  each 
speaker's  remarks  being  mider  control,  such  as  favoured 
a  thorough  sifting  and  all-round  investigation  of  the  topic 
under  consideratH  ti  — tlie  object  being  to  1  at  f.icts 
rather  than  to  frame  schemes.  The  Exhibition  itself 
shows  the  fiir-reaching  interests  of  the  fishing  industry, 
but  in  the  account  which  follows  we  have  attempted  to 
roughly  classify  the  work  dOMtt  in  conference. 

Ae  gimrity  of  the  impBttmH  niiMtiMi  of  "ai^y  "  wiM 
be  seriovsly  increased  Aerid  the  higwiioas  ugomane 
advanced  by  Sir  H.  Thompson  on  pp.  14  and  15  of  his 
"  Fish  as  Food  "  be  substantiated.  This  paper  is  of 
^'reai  value,  embodying  a:>  it  does  the  most  recent  ana- 
lyses in  the  question,  of  which  it  must  be  admitted  that 
very  little  is  known,  and  dissip.iting  certain  cherished 
but  fallacious  notions,  in  matters  dietetic.  Deploring  our 
national  indifference  to  diese,  the  author  formulates  them 
for  all  conditions  oAnen,  on  tne  supposition  that  fish  shaU 
be  eaten,  giving  some  valuable  hinu  for  practical  neat- 
ment    It  is  wdl  known  that  the  West  Highlander  would 

Erobably  rather  starve  than  eat  the  eel  which  abomds  in 
is  waters,  .and  which,  the  experienced  author  of  this 
paper  shows,  supplies  the  very  requisites  of  which  he 
most  stanch  in  need. 

Of  first  importance  among  a  series  of  papers  dealing 
with  our  home  sea-fisheries  is  that  on  "  The  Herring  Fish- 
eries of  Scotland,"  by  Mr.  Duff,  M.P.    Certain  aspects  of 
this  question  have  been  before  the  public  for  some  timo 
past,  but  the  condusiona  drawn  by  the  writer  all  point  tn 
die  introduction  of  iiuiNuwed  appamtns  and  liarbov 
accommodation,  and  to  the  repeal  of  any  restrictive 
legislation  which  may  exist  in  this — a  matter  in  which  the 
current  official  report  shows  that  we  do  not  know  suffi- 
cient of  the  habits  of  the  fish  themselves  to  even  account 
for  their  movements,  still  le-s  to  legislate  upon  their 
capture.    This  paper  will  be  of  great  value  to  the  prac- 
tical fisherman,  and  furnishes  a  good  sun^ey  of  all  sides 
of  the  industry.     No  greater  argument  for  improved 
tackle  can  be  adduced  than  that  of  the  change  wrought 
in  our  herring-fisheries  by  the  substitution  of  cotton  for 
hemp  netting.    Tbe  ctosdy  allied  **  Maekerel  and  PQ> 
chard  Fisheries  "  form  the  stlbjecl  of  a  thoroughly  prac- 
tical paper  by  Mr.  T.  Cornish,  himself  a  worker.    In  the 
absence  of  stati^ti' s  to  prove  otherwise,  reform  points  in 
the  same  direction  as  tor  the  herring-tishenes.  Fuller 
information  on  the  question  and  probable  cause  of  the 
fluctuations  in  the  '*  boat-side ''  price  of  mackerel  (p.  10) 
would  be  acceptable.    Although  the  habits  of  the  pilchard 
baffle  us,  the  author  shows  that  where  these  fishes  do 
occur  they  are  most  productive,  and  giving  some  intaraat- 
ing  statistics  concerning  them,  he  advocates  Htm  estap 
blishment  of  a  cheap  market  for  their  sale.   In  tbe  din* 
cussion  which  follows,  Prof  lUown  Goode  gives  a  short 
but  interesting  ai  count  of  the  .\merican  mackerel-fish- 
eries.   Two  short  pajiers  on  "Trawling"   and  "Line 
Fishing,"  respectively  by  Messr;.  A.  \V.  Anscll  .and  C. 
M.  Mundahl,  embrace  all  the  information  upon  our  sea- 
fisheries  other  than  that  given  .above.    Our  readers  are 
doubtless  aware  that  a  Commission  is  now  inquiring  into 
the  disputes  between  the  advocates  of  tlwse  two  neat 
systems,  and  much  of  the  matter  contained  in  these 
papers  is  naturally  devoted  to  them.  An  amount  of  useful 
statistical  information  is  collected,  and  certain  subsidiary 
questions  are  discussed  in  tlieir  bearing  upon  the  industry- 
notably  those  connected  with  transport.     Tiie  old  belief 
that  the  beam  tia«l  tiisplaccd  and  destroyed  the  ova  of 
our  deep-sea  fishe*  has  been  but  recently  shattered  by 
Sars,  but  Mr.  Ansel!  adduces  evidence  to  show  that  the 
question  of  shore-trawling  demands  investigation.  There 
can  be  no  reasonable  dotibt  bat  dutt  tmmng  will  be  tkn 
fishing  of  tbe  future ;  it  gives  constant  empbqpaBent  fer 
the  whole  year,  all  objections  xwmi  against  It 
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pated,  and  tts  tdrance  mutt  be  sought  in  the  applleatioii 

of  steam  power.  It  will  b«  generally  adinittod  that  our 
existing  home-diitjculties  are  in  no  way  due  to  defective 
apparatus. 

Capt.  Temple,  in  writing  on  "  Seal  Fisheries,"  adopts 
the  wise  course  of  holding  himself  responsible  only  for 
those  of  which  he  has  had  actual  experience,  leaving  a 
biatus,  filled  in  during  discussion  by  Mr.  Martin  and 
otben.  Devoting  bat  little  kttention  to  tbe  lq[al  aqwa 
of  the  bdustry,  which  we  venture  to  eey  steads,  with 
•Oid^  in  need  of  reform,  the  author  seems  more  hopeful 
tiien  the  world  at  large  of  the  chances  of  the  chase.  The 
body  of  the  paper  sets  forth  the  modus  operandi  of  the 
unenviable  life  of  the  sealer,  whose  lot  entails  great  hard- 
ship, often  rendered  none  the  less  buoyant  for  an  excess  of 
oil,  nor  the  less  happy  under  a  "  tnick  system."  More 
might  have  been  said  with  regard  to  this  industry. 

Turning  now  to  other  countries,  we  have  most  pro- 
minent a  highly  important  paper  on  "The  Fishery  In* 
dostries  of  the  United  Smtesi''  by  Fraf.  Brown  Goode. 
Seme  idee  ef  its  contents  will  be  fbrmed  when  we  si^ 
that  it  folly  bears  out  the  impression  mndc  by  the  magni- 
ficent exhibits  of  that  country,  to  study  which  delegates 
have  even  been  sent  over  from  other  lands.  The  paper 
is  a  mine  of  useful  information,  and  the  refreshing 
speeches  whi  Ji  have  fallen  from  its  author  during  the 
Confereoce  meetings  have  shown  how  much  remains  un- 
tapped. The  accounts  |^ven  of  refrigerator-cara,  special 
oysieMxains,  of  the  otiUsatioo  of  wastes  and  tiie  wellr 
known  potttog  system  oa  the  eoooooric  nde;  of  floating 
hatcheries,  of  toe  artificial  propagation  of  fish  (twenty- 
seven  species),  and  other  practical  topics  ;  and  on  the 
administrati\'e  side,  of  the  aii-dunt  of  liberty  allowed  in 
matters  where  a  more  jeiiou:,  State  might  interfere,  surely 
point  to  a  common  moral.  The  history  of  the  Menhaden 
fishery  cannot  fail  to  strike  all  readers  as  an  example  of 
what  can  be  done  by  persevering  in  a  "  new  departure," 
and  it  is  important  to  note  that  the  system  of  manage- 
ment and  insurance  of  the  boats  composing  the  American 
fishing  fleets  is  such  as  to  give  every  impetus  to  tbe  woric 
byatoorinf  diebest  faiternts  of  the  men,  at  the  same 
time  insuring  those  of  the  capitalist.  The  statements 
advanced  in  both  this  and  a  paper  on  the  Canadian 
fisheries,  by  Mr.  L.  Z.  Joneas,  are  based  upon  deductions 
from  a  most  perfect  system  of  registration.  The  status 
of  the  latter  country-  jealous  of  its  reputat  ion — in  fishing 
matters  is  everywhere  recognised,  but  even  it  has  to  re- 
cord the  failure  of  attempts  to  artificially  cure  the  cod  — 
the  staple  fish  of  its  trade— and  the  writer  deplores,  for 
good  season^  the  want  of  export  traders  in  this  the  lead- 
ttig  enterprise  of  its  fishing  popdatioa.  The  herring  and 
mackerel  fisheries  are  also  aeut  with,  and  it  is  reassuring 
to  us  to  read  that  for  the  regulation  of  its  lobster  fisheries, 
of  ten  years'  stanfling,  Government  measures  are  still 
being  taken.  The  written  account  of  the  seal  fishery 
conveys  a  i;ood  notion  of  its  miportance  and  a  far  better 
one  of  It ,  technique  than  do  certain  sanguinary  niodels 
exhibited  in  the  Newfoundland  section.  The  method  of 
worldng  a  steam  service  on  a  wage  system  (in  connection 
with  their  Great  Lake  fisheries)  is  worthy  of  attention. 

Coming  nearer  home,  Prof.  Hubrecht,  00  behalf  of  the 
Dntch  Government,  tenders  some  very  valuable  observa- 
tions upon  the  "  Oyster  Culture  and  Fisheries  in  the 
Netherlands."  Upon  the  present  state  of  our  oyster- 
beds  no  comment  is  needed,  any  more  than  upu.a  the 
fruitless  efforts  on  the  part  of  private  indi\idunls  to  csta- 
bUsh  new  fisheries  in  our  own  waters.  The  experimental 
evidence — the  result  of  observations  still  going  on — 
brom^t  forward  by  the  author  is  of  the  highest  import- 
ance; statistics  favourable  to  artificial  culture  are  given, 
the  period  of  sexual  maturation  has  been  determine^  ana 
these  and  odier  similar  facts  ascertained  all  point  to  ihe 
conclusion  drawn,  viz.  that  "a  close  time  tiujy  be  of 
service,  but  that  the  great  thing  appears  to  be  to  leave  a 
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wholly  undisturbed  for  a  series  of  consecutive  jears." 
This  fact,  discovered  by  chance  in  the  Netherlands,  em- 
bodies the  sense  of  a  statement  made  by  Prof.  Huxley  in 
the  matter  in  his  opening  address.  It  is  noteworthy  that 
the  purely  scientitic  bioiogical  and  physico-chemical 
aspects  of  this  question  have  received  their  full  share  of 
attention. 

The  main  queirtion  bearing  upon  Mr.  C  Harding;'* 
paper  on  "Molhirics''  is  that  or  bait  A*  the  natter 
stands,  action  woold  be  premature,  until  it  can  be  shown 

that  other  forms  of  bait  than  those  now  in  use  are  of  no 
avail.  It  is  well  known  that,  on  the  one  hand,  fisherinen 
are  often  compelled  to  stay  on  shore  for  want  of  bait,  and 
on  the  other,  it  must  be  remembered  that  they  are  as 
conservative  in  this  matter  as  in  any  wliich  concerns 
them;  but  the  fact  that  under  like  circumstances  tbe 
Lofoden  IsUnders  catry  on  a  brisk  catch  by  aid  of  tb« 
"giU-ae^*  mmt  not  be  ovcrlookmL 


THE  PARIS  OliSERVATORY  EQUATORIAL^ 

THU  accompanying  illustration  represents  the  re- 
markable apparatus  recently  set  up  in  the  Obser- 
vatory of  Paris,  to  which  we  h.ive  before  cxiUed 
attention,  the  ingenious  construction  of  which  is  due  to 
M.  Lcewy,  sub-airector  of  that  establishment.  Bcguo 
under  the  administration  of  If.  Dehunay,  intanqNed 
during  the  war.  thanks  to  a  new  act  of  munificence  on 
the  part  of  M.  Bisdioaiielm,  it  has  now  been  finished. 

To  answer  the  requirements  of  modem  astronomy 
cquatorials  are  necessarily  gigantic  Like  the  guns  of 
modern  warf.nrc,  each  new  apparatus  is  constructed  on  a 
larger  scale  than  that  of  its  predecessors,  though  it  is  not 
for  purposes  of  destruction  that  they  an  aimed  at  the 
celestial  bodies. 

The  advantages  of  the  new  equatorial  are  (1)  that  it 
measures  great  angular  distances ;  (2)  that  it  enaUM 
observations  to  be  made  with  comparative  case  and 
rapidt^.  Seated  on  a  fixed  chair  apart  firom  the  mpport 
of  the  mstrument,  the  astronomer  1*  as  if  placed  bobte 
his  vhTithtf^aUe.  The  iaatromcnt  obt^e  hiB^  not  be  the 
instrument 

The  new  telesoope  is  bent  at  right  aii^^le-,  one  part 
directed  in  a  line  wnh  the  axis  of  the  c.irth,  and  capable 
of  turning  round  itself  ;  the  other  perpendicular  to  it,  and 
therefore  moving  in  the  plane  of  tbe  equator.  At  the 
extremity  of  the  latter  is  a  mirror,  and  at  the  elbow  of  the 
telescope,  in  the  interior,  another  mirror,  both  forming 
with  the  axis  an  ang^e  of  45*.  These  murors  are  in- 
tended to  reflect  to  each  other,  and  finally  to  the  observer 
seated  with  his  eye  at  the  eyepiece,  the  image  of  the  star 
which  is  the  object  of  observation. 

The  loss  of  light  from  successive  rellections  is  bar  My 
perceptible.  The  deformation  which  the  images  might 
sutTer  from  the  use  of  mirrors  of  insufficient  thickness  has 
been  guarded  against.  In  its  optical  qualities,  too,  the 
new  equatorial  u  not  surpassed  by  any  telesoope  in  the 
Observaiofy.  Two  advantages  have  thus  been  secured— 
the  power  of  measuring  great  angular  distances,  and  that 
of  exploring  the  entire  lwav«nS|  the  observer  regulating 
the  apparatus  himself  and  not  needing  to  anift  his 
position. 

Another  benefit  resulting  from  these  happy  arrange- 
ments must  also  be  mentioned— the  abolitinn  of  the 
Obier\atory  with  a  lie.ivy,  ur.^ainK.  .ir.d  expensive 
dome,  and  the  substitution  of  one  of  inu:h  smaller 
compass  and  of  much  simpler  construction.  It  con- 
sists of  a  movable  part  covering  the  object-glass 
end,  and  of  a  fixed  part  appropriated  to  the  ob- 
server.   When  iHro:eeding  to  make  observations  the 
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observer  draws  away  the  movable  part,  which  readily 
rolls  on  a  railway.  The  extremity  of  the  telescope  bear- 
ing the  minm  of  the  objective  is  thus  left  uncovered, 
while  Ac  atttVMiner,  ensconced  in  his  fixed  part  as  in 
bis  own  nam,  aad  sheteyd  fran  all  wwiBmrinriw  of 
weathe^  atadiai  the  {afinkdy  grart  in  ooBfidoM  aa  coitt- 
fbiUbleas  those  of  the  naturalist  wha  cnariMaaBdar 
bis  microscope  the  infinitely  little. 

Seeing  it  is  but  just  that  those  who  bear  the  burden 
should  also  enjoy  the  iionour,  we  again  state  that  the 
optical  part  nt  this  instrument  has  bceu  i  \ecuted  by  the 
Brothers  Henry,  and  the  mechanical  put  by  MM. 
EichenaaadGatthMK. 


TVE  INSTITUTION  OF  MECHANICAL 

K.XG/XEERS 

nPHE  Institution  of  Mechanical  Engineers  have  held 
their  autumn  meeting  this  year  in  Birmingham — a 
town  which  for  many  years  was  the  beadquartere  of  the 
Sodetjr.  The  ratorning  to  tbair  former  seat  was  specially 
opportune,  bacauae  the  int  pper  on  the  list  related  to 
one  of  the  greatest  of  Birmingham  woithies,  viz.  James 
Watt.  The  title  of  the  paper  was  "  On  the  Inventions  of 
James  Watt,  and  his  Models  preserved  at  South  Kensinfj- 
and  Handsworth."  THl-  author  is  Mr.  Edward  .\.  Cowper, 
who,  from  his  long  connection  with  eni,'ineering  both  fx-r- 
sonally  and  throui^h  hi-;  father  and  uncle,  is  perha;)-  a-, 
well  fitted  as  any  man  in  England  to  trace  out  the  course 
of  Watt's  inventions.  This  ne  haa  endeavoured  to  do, 
using  as  his  main  guide  the  ntuaaraos  models  preserved 
paitqr  at  the  Sooth  Kensington  Mwcwm,  partty  at  Oe 
nteat  Office  Muaeum.  and  patlly  at  Jaaaas  watt's  house 
at  Handswortb  in  Birmlngfiam.  Some  of  the  models  at 
South  Kensington  were  in  danger  of  fallinj^  altogether  to 
pieces  from  dry  rot  and  decay,  but  owin'^  to  the  exertions 
of  Mr.  Sandham,  the  curator  of  this  dep.jrtuicnt,  they 
have,  as  far  as  possible,  been  repaired  ;  whilst,  in  addi- 
tion, a  completr  set  uf  photographs  has  been  taken, 
whicli,  even  if  the  models  themselves  should  cease  to 
exist,  weald  praaerve  Adr  appearance  and  comtmetion 
to  fahire  ages. 

The  sequence  of  James  Watt%  iuvMiliaBa  whh  regard 
to  the  steam  engine  ia  staled  at  tte  end  of  Mr.  Grader's 
paper  as  follows  : — 

Firstly,  in  176*5  he  1:1, ',Je  an  invention  (the  separate 
condenser)  which  was  practically  an  improvement  oa  the 
Ncvvcomen  engine,  the  effect  of  which  was  tO  WOCic 
pumping  engines  more  economically  and  quickly. 

Secondly,  in  1781  he  produced  rotative  power  for 
driving  fartoriesj,  obtaining  it  in  a  manner  by  liaving  a 
heavv  balance  wei^  to  act  ooe  wmy  whilst  the  steam 
actea  the  other  way ;  however,  the  obtaining  rotative 
motion  by  steam  was  an  enormoos  advantage,  far  greater 
in  its  effect,  in  the  author's  optnioOf  than  the  improve* 
ment  in  the  pumping  engine. 

Thirdly,  the  crowning;;  invention  of  1782  made  the 
stcarn  engine  the  one  uM-tiil  motive  power,  by  making  it 
double-acting  and  fit  to  tir;M-  mtlDn  nulls,  dour  mills,  and 
all  other  machinery  requiring  regular  rotative  motion. 

These  various  stages  are  illustrated  by  the  models 
above  flMntiooed.  It  is  indeed  doubtful  whether  there 
exists  at  picaent  any  model  embodying  the  &nt  idea  of 
the  aapanle  condenser  j  but  tliere  is  a  moat  iatavaitiog 
modal  at  Sootb  Kensington  showing  the  condensation  M 
ateam  in  a  separate  surface  condenser,  composed  of  a 
laige  number  of  vertical  tubes  and  provided  with  an  air 
pumpb  This  form  of  condenser,  which  in  many  cases, 
such  as  marine  engines,  has  superseded  all  others,  is  thus 
proved  to  have  been  invented  by  James  Watt,  ami  not 
only  invented,  but  brought  to  a  high  degree  of  perfection. 
The  arrangements  in  this  model,  according  to  Mr.  Cow- 
per (than  whom  there  can  be  no  better  aumorityX  ^ 


])oints  equal  to  the  best  modem  examples  of  surface 

condensation. 

The  oofy  model  acinal^  exhibited  waa  aa  emnae  of  the 
character  of  Watt*l  patent  of  1771-   It  is  acting, 

and  has  an  open-topped  cylinder,  air  pump,  and  con- 
denser. There  is  a  heavy  bob  on  the  connecting  rod, 
whioh  is  used  to  help  the  piston  up,  while  the  vacuum 
formed  below  it  causes  it  to  descend  on  the  return  stroke, 
thus  obtaining  rotative  motion.  This  engine,  however, 
has  a  crank,  and  it  is  known  that  for  many  years  Watt 
was  afraid  to  use  the  crank  in  bis  engines,  as  it  was  sup- 
posed to  be  barred  by  another  patent :  it  ia  tiae  that  hu 
patent  of  1771  shows  a  crank  composed  of  a  pia  in  a 
disk,  hot  tide  is  carefully  termed  "  the  point  of  attach- 
ment of  the  connecting  rod.*'  In  practice,  however,  he 
used  other  methods,  chiefly  the  well  known  sun  and 

Silanct  motion.  Of  this  there  are  several  different 
orms,  which  are  illustrated  by  models  at  South  Kensing- 
ton. There  is  also  a  device  consisting  of  a  long  rack  or 
ladder  fi\cd  lo  the  end  of  the  connecting  rod  and  digging 
into  the  teeth  a[  a  spur  wheel  on  the  engine  shaft ;  the 
rod  being  guided  by  means  of  rollers  running  in  a  guide 
plate,  so  as  to  keqi  it  in  gear  throughout  the  revohtttoo. 

Taming  now  to  tiw  1782  patent,  we  fiad  what  Watt  de> 
scribes  as  "the  new  improved  engin^  the  piston  of  which 
i>  prissed  forcibly  both  upwards  ana  downward^  by  the 
power  of  steam, '  that  is  to  say,  the  engine  is  no  longer 
single-acting,  but  double  acting.  Here  the  chain  hitherto 
used  between  the  piston-rod  and  beam  is  repl.iccd  by  a 
parallel  motion,  and  the  engine  takes  very  much  the  form 
which  was  still  common  for  shop  engines  within  recent 
years.  A  good  model  of  such  an  engine  exists  in  the 
Soudi  KenttnMon  Museum. 

Some  varianon*  of  this  engine  probably  made  aabao- 
quently,  are  also  illastrBted  by  moods,  sudi  as  the  Bull 
engine,  in  which  the  piston-rod  passes  out  rlir  >i!-h  the 
bottom  of  the  cylinder,  and  takes  hold  of  a  beam  placed 
lower  d.nvn. 

Still  more  interesting  are  Walt's  proposals  to  make  use 
of  the  expansion  of  steam  for  the  saving  ot  fuel  ;  a  dia- 
gram in  one  of  his  specifications  shows  that  he  fully 
understood  this  action,  and  he  gives  several  methods  by 
wliichthe  load  nponthe  piston  may  be  varied  so  that 
when  the  pressuie  ia  least  it  shall  have  least  work  to  do. 
One  of  these  is  to  mount  a  weight  high  up  above  the  beam, 
which  would  be  lifted  when  starting  from  either  end  o( 
the  stroke,  and  fall  after  pa^sin;;  the  ci-ntic  ;  this  has 
been  used  even  in  recent  tunes  with  jjood  re^u'ts.  .Several 
miscellaneous  inventions  of  In^'h  interest  arc  also  de- 
scribed ;  one  of  these  is  the  well-known  invention  of  the 
steam  indicator  in  probably  its  earliest  and  rudest  form. 
Another  is  a  counter  for  telling  the  revolutions  of  an 
engine,  of  which  an  actual  specimen  ia  good  praservatioB 
remains  in  the  Patent  Office  Museum. 
^  There  is  also  an  arangement  for  obtaining  rotary  mo- 
tion in  opposite  directions  nut  of  the  same  engine  by 
means  of  two  connectinj,'  rods  starting  from  a  cross-head 
at  one  end  of  the  he.iui,  but  working  opposite  ways. 
Another  model  shows  two  hammers  worked  by  a  single 
engine,  the  one  lifted  from  the  belly  like  an  ordinary 
foive  hammer,  and  the  other  by  depressing  the  tail  like 
a  tut  iianmier.  A  yet  more  curious  device  is  a  semHiotaiy 
engine,  of  which  an  unfinished  model  remains  ia  the 
Watt  Room  at  Heathfield  HalL  Here  there  is  a  pinon 
fixed  ia  a  radial  Una  to  the  shafi^  within  a  large  ask  or 
q^inder.  Inside  this  cylinder,  at  one  part,  is  a  fixed 
support,  against  which  the  steam  presses  e.ich  way  as  it 
acts  against  the  pist  n,  in  cither  one  duection  or  the 
other.  The  rcciproc.Uing  shaft  was  made  to  act  by  a 
spur  wheel  on  two  racks  attached  to  the  pump  rods. 
W.iu  also  invented  a  very  simple  form  of  rotary  engine, 
which,  as  Mr.  Cowper  states,  has  probably  been  rein- 
vented at  least  fifty  times  since  1789^  the  year  of  his 
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This  le-idb  us  to  notice  the  Watt  Room,  or  attic 
wiMrkshop  of  James  Watt,  which  still  remains  at  Heath- 
fieid  Hall  precisely  as  he  left  it — his  lathe  and  bench 
standing  at  the  window,  his  toob  lying  about,  and  his  old 
leaiher  ^on  hung  on  the  vice,  'nere  aie  numerous 
slidves  with  drags  and  parcels  on  them,  chiefly  lekting 
to  his  Invention  of  copying- ink,  and  nests  of  small  drawers 
full  of  tools;  but  the  prinLipal  objerts  which  strike  the 
attention  are  two  larjjc  luachuies  fur  copying;  >i  ulpiure, 
whether  in  marble,  alabaster,  or  wood.  <  inc  <  i  them 
copies  to  the  exact  si^c  of  the  original,  but  the  other  is  a 
reducing  machine,  t;i  ing  a  copy  on  a  very  reduced  scale. 
The  construction  of  both  machines  is  described  in  the 
paper,  and  bears  testimony  to  the  inventive  and  mechani- 
cal eoiia*  of  ^araei  Watt.  The  principle  ia  each  case 
ooansts  ia  nsiag  a  bar  or  slide,  having  at  one  end  a  bloat 
point  to  feel  over  the  surface  of  the  model,  ani  at  the 
other  end  a  quick-running  drill  to  cut  away  the  surface  of 
the  m.iit  ri  il  operated  on.  This  drill  is  worked  by  a  light 
cord  .Ut.iched  to  an  ordinary  foot  lathe,  «hiK?  the  b.ir, 
by  mean??  of  ;i  skilful  :irran;4cmei)t  of  trui>eil  Ir.uiieN,  is 
made  movable  in  any  direction  as  the  feeler  passes  over 
the  model  The  model  and  work  can  also  be  rotated,  so 
as  to  be  set  at  an  angle  for  handcutting,  &c.  The  drills 
aad  cutters,  of  w  hich  a  large  oamber  are  preserved,  are 
rtrellenr  in  their  design  aad  workiaaBsbipi.  These  ma- 
ehmes  were  apparenUy  the  amusenient  of  Watt's  btte 
years,  and  arc  frequently  referred  to  in  his  correspond- 
ence. They  were  never  protected  in  any  way,  and  partly 
l>erhap>  for  th.it  reason  have aevcT beea  Iblunved ttp ana 

brou;;ht  to  perfection. 

Tlic  ijcond  |)aper  read  was  a  report  by  the  Reseaicli 
Committee  on  Knction.  The  Institution  ex|>eriment->  on 
Metioii>  which  have  been  long  delayed,  have  at  length 
beea  carried  so  £ar  as  to  admit  of  the  publication  of  an 
interim  report,  prepared  Mr.  Beaoehamp  Tower, 
which  proves  to  be  of  great  mterest  They  are,  properly 
speaking,  experiments  on  luMcatiaH,  being  conducted  on 
a  6-inch  s'.ecl  shaft  or  journal,  which  could  be  run  at  any 
g:ven  vcli>cii>,  and  on  which  rrstcd  a  lirass  bearing 
carrying  a  !i>.i<ii:ii  iiaiuc.  l-y  altering  tlic  lo.iil  on  this 
frame  the  pressure  per  square  inch  on  the  brass  could  be 
altered  ;  and  the  temperature  could  also  be  altered  by 
means  of  gas  jets  under  the  journal.  As  a  standard  of 
comparison  experiments  were  first  tried  with  the  under- 
side of  the  jooiiud  runniag  ia  a  bath  of  oil,  so  as  to  give 
the  nuasmom  of  Inbrleation.  The  results  of  these  experi- 
ments w^erc  to  show  that  the  friction  of  bearings  under 
such  circumstances  follows  the  laws  of  liquid  rather  than 
(as  usually  assumed)  of  solid  friction.  Thcs^:  laws  are 
very  dilTcrent.  -Solid  friction  varies  directly  .is  the  pres- 
sure per  unit  of  arc.!,  ;*>  int'cpcndent  of  vi  lo.  it)  .ii  \{>\\ 
speeds  f  Morin),  but  decreases  with  increasing  velocity  .it 
high  speeds  (Gallon,  &c.}.  Liquid  friction,  on  the  other 
hand,  is  independent  of  the  pressure  per  unit  of  surface, 
is  directly  dependent  on  the  extent  of  surface,  and  in- 
creaaaa  as  the  s(|aais  of  the  velocity.  In  fiict  it  is  not 
frietioa  at  al^  bat  Ae  sbearing  of  one  part  of  a  more  or 
less  viscous  fluid  across  another,  as  the  above  law 
plainly  indicate.  Now  the  Institution  experiments  show 
that,  in  the  case  of  uii-bath  lubrication,  there  is  really  a 
film  of  liquid  oil  surrounding  the  journal  and  keeping  it 
away  from  the  brass ;  and  that  what  is  called  journal 
friction  is  really  the  shearing  of  one  part  of  this  lilm  over 
die  other.  In  such  cases  the  friction  may  be  exceedingly 
snail :  ia  some  of  these  o^eriments  it  actually  was  as 
km  as  l/iaoQ(h,  and  l/SOOtk  is  easily  atuined.  This  is 
much  below  what  is  geoerslhr  smposed  to  obtain.  The 
limit  of  pressure  appeared  to  be  about  600  lbs.  per  square 
inch.  Beyond  this  the  oil  is  squeezed  out,  and  the  metal 
"  seizes."  This  is  of  course  with  high  speed  and  constant 
pressure  ;  with  low  spiccds  and  intermittent  pressure  ia^ 
was  pointed  out  in  the  discussion)  very  much  higher 


So  far  the  experiments  were  satisf.ictory  ;  but  whCB 
the  oil-bath  was  replaced  by  ordinary  Diodes  of  lubrica- 
tion, great  difficulties  were  experienced.  When  the  ml 
was  introduced  from  above  tluough  grooves  ia  the  bnss, 
it  was  found  that,  however  these  were  cut,  aad  at  what- 
ever part  of  the  brass  then  opened,  the  bearing  seiied  at  a 
compaiatively  low  pressure.  The  fwi  that  such  methods 
do  as  a  matter  of  fact  answer  with  ordinary  railway 
vehicles  is  accounted  for,  it  is  supposed,  by  the  end  play 
of  such  bearings,  and  probably  also  by  the  general  vibra- 
tion. When,  however,  a  pad  fed  with  oil  by  capillary 
attraction  from  a  bath  below,  was  placed  below  the 
journal,  so  as  to  press  lightly  against  it,  satisfactory 
results  were  obtained,  akhoogh  the  hibrication  was  so 
sli|^  as  only  to  a|ipsar  to  tlie  touch  as  a  sligjht  nessi- 
aess.  Tlis  laws  hut,  hewsver,  approxtmatad  totlnseef 
solid  friction,  aad  probably  the  oil  merely  acts  to  fill  up 
the  little  inequalities  of  the  metal,  and  so  practically 
render  it  smoother. 

.•\  curious  subsidiary  result  should  be  noticed.  When 
the  oil-b  ith  experiments  were  in  progress,  acivantage  was 
uken  of  the  brass  being  removed  to  drill  a  hole  in  it 
for  the  subsequent  tests  with  ordinary  lubrication.  On 
resaming  the  raaning,  however,  the  oil  was  found  ia  the 
hok^  aad  OB  a  pmsuic-gaofe  beiaf  attached,  tlis  6ager 
rase  tD  above  aoo  lbs.  par  sraws  inch,  which  was 
the  Hadt  of  its  iadicatians.  Tnis  pressure  was  sbeve 
the  avera^^f  pressure  on  the  brass,  and  shows  clearly  that 
the  surfaces  are  separated  by  a  continuous  film  of  oil, 
h.tving  at  each  point  an  .ictuai  hydrostatic  pressure  due 
to  the  external  pressure  which  obtains  .at  that  point. 

(-In  the  whole,  tiiese  expermicnts,  while  to  a  great 
extent  confirming  the  well-known  researches  of  Prof. 
Thurston  in  America,  throw  a  good/leal  more  light  on  the 
curious  phenomcaa  andUws  of  jouraal  friction.  Their 
results  (including  some  on  temperature,  which  was  femA 
to  have  a  marked  iadueaos  la  dtadaishiag  friction)  m 
contained  in  a  series  of  taUes,  which  our  space  forbids  us 
to  publish,  but  which  can  no  doubt  be  obtained,  by  anv 
one  interested,  from  the  o£bces  of  the  Institution,  at  i^, 
Vicfeoria  Chambers,  We 


NORDENSKjOUyS  GREENLAND 
EXFBDITION^ 

ir. 

IN  my  report  of  the  expedition  of  1870 1  drew  1 
to  a  clayey  mud  iriiiM  is  feaad  ia  circular  cavities,  fiouft 
one  to  three  feet  in  dqrth,  on  the  surface  of  the  inland 
ice,  not  only  near  the  shore,  but  even  as  far  inland  as  we 

reached  on  that  occasion.  My  companion  on  that  occa- 
sion. Prof.  IJerggren,  discovered  that  this  substance 
formed  the  substratum  of  a  peculiar '•  ice-flora,  consisting 
of  a  quantity  of  diticrcnt  microscopical  plants  (algx),  of 
whidi  some  are  even  distributed  beyond  the  clay  on  the 
ics  itself  and  which,  in  spite  of  their  insignificancy 
l^y  beyond  doabt  a  very  important  pan  in  natwa^ 
economy,  from  the  iwt  that  their  dark  colour  far  aiers 
readily  absorbs  the  sun's  heat  thaa  the  bhiish-wfalte  iot^ 
and  thereby  they  contribute  to  the  destruction  of  the  ice- 
sheet,  and  prevent  its  extension.  Undoubtedly  we  have, 
in  no  small  degree,  to  thank  these  organisms  for  the 
melting  away  of  the  layer  of  ice  which  once  covered  the 
Scandinavian  peninsula.  I  examined  the  ap[x:arance  of 
this  substance  in  its  reLuion  to  geology,  and  de- 
monstrated : — 

1.  That  it  caaaot  have  beea  washed  down  from  the 
mountsla  tt^ses  at  the  sides  of  the  glsciers,  it  was 
found  evenly  distribolsd  at  a  Ihr 
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that  of  the  ridges  on  the  boidier  of  the  glaciers,  as  well  as 
in  equal  quantity  on  the  top  of  the  ice-knoUs  as  on  their 
sides  or  in  the  hollows  between  them. 

3.  That  neither  had  it  bam  distributed  over  the  surface 
of  the  ice  by  running  water,  nor  beee  pressed  up  from 
the  hypothetical  bottom  **  groaiid  "  oionune. 

3.  That  the  clay  must  therefore  be  a  sediment  from  the 
air.  the  cliief  constitiR-nt  of  which  is  probably  terrestrial 
dust  spread  by  the  wind  over  the  surface  of  the  ice. 

4.  That  cosmic  elements  exist  in  this  substance,  as  it 
contained  molecules  of  metallic  iron  which  could  be 
drawn  out  by  the  magnet,  and  which  under  the  blowpipe 
gave  a  reaction  of  cobalt  and  nickel. 

Undsr  these  circumstances  the  remarkable  dust  »hich  I 
have  named  "  kryokonite,"  i.e.  ice  duat,  obtained  a  great 
sdentiAe  faiterest,  particularly  as  the  coanic  elonent,  vir. 
the  matter  deposited  from  space,  was  very  considerable. 
Even  later  students  who  have  visited  the  inland  ice  have 
observed  this  dust,  but  in  places  surronrKled  by  mountains 
from  which  it  might  with  more  prob.ibihty  have  been 
wa^iu'il  tlo'.s  n.  Tlicy  have,  therefore,  and  without  having 
examined  Prof.  Berggren's  and  my  own  researches  of  1870, 
p^d  little  attention  to  the  same,  while  the  samples  brought 
home  by  Dr.  N.  O.  Hoist  from  South  Greenland  in  1880 
were  not  Tery  extensive. 

But  now  Dr.  Berlin  brinnhoeBefrom  a  great  variety  of  I 
daces  ice  alra,  which,  I  reel  convinced,  will  contribute  | 
neih  materials  to  our  knowledge  of  the  flora  of  the  ice 
and  snow.    For  my  own  part  1  have  re-examineil  my  first  ; 
researches  of  the  kryokonite,  and  they  are  fully  corrobor- 
ated.    Everywhere  where  the  snow  from  la^t  winter  ! 
has  mehed  away,  a  fine  dust,  gray  in  colour,  .ind,  when 
wet,  bbck  or  dark  brown,  is  distributed  over  the  inland 
ice  b  a  la^er  which  I  should  estimate  at  from  01  to 
I  torn,  in  thickness  if  it  was  evenly  distributed  over  the 
entire  suifiue  of  die  iee;  It  appears  in  the  same  quantity 
in  the  vicinity  of  the  ice  bordor  surrounded  by  mountains 
as  a  hundred  kilometres  inland,  but  in  tbe  former  locality 
it  is  mixed  with  a  very  fine  sand,  gray  in  colour,  which  , 
may  be  separated  from  the  kryokonite.    Further  inland  1 
this  disappears,  however,  completely.     Oavel  or  real 
sand  I  have  never,  in  spite  of  searching  for  them,  dis- 
covered in  the  kryokonite.  The  kryokonite  always  contains 
very  fine  granular  atoms,  which  are  attracted  by  the  mag- 
net, and  which,  as  may  be  demonstrated  by  grating  in  an 

yite  mortar  and  by  anafysis  under  the  blowpipe  consist 
a  gray,  metallic  dement,  via.  tkAA  Iron  In  geoenl 
the  dust  is  spread  equally  over  thA  entire  surface  of  the 
ice  ;  thus  it  was  found  everywhere  where  the  snow  from 
the  previous  year  had  melted  away,  while,  to  judge  by 
appearances,  there  seemed  to  be  little  difference  between 
the  quantity  found  near  the  coast  and  in  the  interior.  The 
dust  does  not,  however,  form  a  continuous  layer  of  clay, 
but  has,  by  the  melting  of  the  ice,  collected  in  cavities 
filled  with  water,  which  are  found  all  over  tbe  surface. 
These  are  roun<L  sometimes  semicireular,  one  to  three 
fcet  in  depth,  with  a  dtuMter  of  from  n  couple  of  milli- 
metres to  one  metre  or  more.  At  the  bottom  a  layer  of 

kr  yokonite  one  to  four  millimetres  in  thickness  is  deposited, 
winch  li.is  often,  by  organisms  and  by  the  wind,  been  ; 
formed  into  little  balls,  and  everywhere  where  the  original 
surface  of  the  ice  has  not  l>een  changed  by  water-currents 
the  cavities  are  found  so  close  to  each  other  that  it  would 
be  very  dilTicuU  to  find  a  spot  on  the  ice  as  large  as  the 
crown  of  a  hat  free  frotn  them.  In  the  night,  at  a  few 
degrees  below  freezing  point,  new  ice  forms  on  these 
houowB,  but  they  do  not  freew  to  the  bottom  even  under 
tbe  severest  frost,  and  the  sheet  which  covers  them  is 
never  strong  enough  to  support  a  man,  more  pardculaily 
if  the  hole  is,  as  w.is  the  case  tlKrin^  half  our  joumey, 
covered  with  a  few  inches  of  ncwly  t alien  snow. 

The  kryok  »nite  cavities  were  perhaps  in  iie  dangerous 
to  our  expedition  than  anything  else  we  were  exposed  to. 
We  pested,  of  course^  a  number  of  oevaaees  without 


bottom  as  far  as  the  eye  could  penetrate,  and  wide 
enough  to  swallow  up  a  man,  but  they  were  "open,"  i.e. 
free  from  a  cover  of  snow,  and  could  with  proper  caution 
be  avoided,  and  the  danger  of  these  could  further  be 
minhnised  by  the  sending  of  the  two*men  sledges  iafiont, 
and  if  one  or  die  men  tell  into  the  crevasse  he  was  sn^ 
ported  by  the  runners  and  the  alpensto:k,  which  alwnvs 
enabled  him  to  get  up  on  the  ice  .i^'a:n.  r>ut  this  was  far 
from  bemg  the  case  with  the  kryokonite  holiows.  These  lie, 
with  a  diameter  ja;,t  Lir^je  enou^^h  to  bol  l  the  foot,  a-,  close 
to  one  another  as  the  stumps  of  the  trees  m  a  felled  forest, 
and  it  was  therefore  impossible  not  to  stumble  into  them 
at  every  moment,  which  was  the  more  annoying  as  it 
happened  just  when  the  foot  was  stretched  for  a  step  for* 
ward,  and  the  traveller  was  ptecipitated  to  the  ground, 
with  his  foot  fastened  in  a  holie  three  feet  in  depth.  The 
worst  part  of  our  journey  w.is  four  days  outward  and 
three  days  of  the  return,  and  it  is  not  too  much  to  say 
that  each  one  of  us  during  the-.e  seven  days  fell  a 
huncired  times  into  these  cavities,  viz.  for  all  of  us  7000 
times.  I  .iin  only  surprised  that  no  bones  were  broken, 
an  accident  which  would  not  only  have  brought  my  ex- 
ploration to  an  abrupt  dOM^  but  might  have  had  the  most 
disastrous  Oonse<|nences,  ns  it  would  have  been  utterly 
impossiMe  to  have  carried  a  man  in  that  state  back  to 
the  coast.  One  advanuge  the  kryokomle  cavkies  had, 
however,  viz.  of  offering  us  the  purest  drin1dng>water 
imaginable  of  ul.ich  we  fully  availed  ourselves  without 
the  least  bad  consequences,  in  spite  of  our  perspiring 
state. 

On  July  16  we  covered  thirteen,  on  the  17th  eighteen 
and  a  hair,  and  on  the  18th  seventeen  .md  a  half  kilometres. 
The  country,  or  more  correctly  the  ice,  now  gradually 
rose  from  965  to  12 13  metres.  The  distances  enumerated 
show  that  the  ice  became  more  smooth ;  but  tbe  rend 
was  still  impeded  by  the  kryokonite  cavities,  whereas  dm 
rivers,  whicn  even  here  were  rich  in  water,  became  shal- 
lower, but  stronger,  thus  easier  of  crossing.  Our  road 
was,  besides,  often  cut  otT  by  immense  snow-covered 
crevasses,  which,  however,  did  not  cause  much  trouble. 

On  the  night  of  the  iStli,  when  arrived  at  camp  No. 
14,  the  Lapp  .\nders  came  to  me  and  asked  if  he  might  be 
permitted  to  "  have  a  run,"  viz.  to  make  a  reconnaissance 
on  " stridor,"'  to  see  if  there  was  no  "land"  to  tbe  east. 
This  granted,  he  started  oif  without  awaiting  supper.  He 
came  back  after  six  boon'  nbaenoib  and  reported  that  he 
had  reached  37  kilometres  further  east,  that  the  ice 
became  smoother,  but  was  still  rising,  but  there  was  no 
sign  of ''land."  If  his  statement  was  true,  he  had,  after 
a  labor;  )iu  day's  journey,  in  six  hours  covered  about 
sixty  kilometres !  At  first  I  considered  his  estim.ue 
exaggerated,  but  it  proved  to  be  perfectly  correct.  It 
took  us  thus  two  wiole  days  to  reach  as  far  as  he  had 
got,  as  shown  bf  the  track  in  the  snow.  I  particularly 
mention  this  oGCumncc  in  order  to  show  that  the  Lapps 
really  did  cover  the  estimated  distance  of  dieir  journey 
eastward,  of  which  more  below. 

During  these  days  we  passed  several  lake«,  some 
of  «hich  had  the  appearance  of  not  flowing  away  in  the 
winter,  as  we  found  here  large  ice  blocks  several  feet  in 
diameter,  screwed  up  on  the  tc,  which  circumsUnce  I 
could  only  explain  by  assuming  that  a  large  quantity  of 
water  still  remained  here  when  the  pools  about  became 
covered  with  new  ice.  The  lakes  are  mostly  circular, 
and  their  shores  formed  a  snow  "bog"  whidi  was  almost 
impassable  with  the  heavy  sMgee. 

On  July  19  we  covered  seventeen  and  n  haSS,  on  die 
aoth  sixteen  and  a  half,  on  the  21st,  seven,  and  on 
tbe  23nd  seven  and  a  half  kilometres  (iS^h  to  iSth 
camp).    The  ice  rose  between  them  from  1213  to  1492 

■  [The  SwedUh  "  »kidoT  "  nnd  Norweguo  "  Ski,"  uc  loDf  itfip*  of  fiat, 
wood  slightly  bent  at  the  top,  polished  and  ■«  ekuuc  as  if  ihcy  were  of  itW 
finotUMl.  with  a  strap  for  tbe  iiwt  in  theceatte.  tyi^^hdie 
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metres.     The  distances  enumeratnl  fitUy  show  tbe 

nature  of  the  ice.  It  was  at  first  excellent,  partictilarly 
in  the  morning,  when  the  new  snow  was  covered  with  a 
layer  of  bard  ice  ;  but  on  the  latter  days  we  had  great 
di£Sculty  in  proceeding,  as  a  sleet  fell  with  a  south-east 
wiiMi  inthe  night  betireen  the  20th  and  the  21st  The 
Mir  noir,  as  well  as  diat  l)ing  from  the  previous  year, 
became  a  perfect  snow  bo|;  in  which  the  sledges  con- 
stantly stuck  so  that  it  required  at  times  four  men  to  get 
them  out.  We  all  got  wet,  and  had  great  difficulty  in 
finding  a  s{>ot  on  the  ice  dry  enough  to  pitch  the  tent. 
On  the  22nd  we  had  to  pitch  it  in  the  wet  sno*.  where 
the  feet  immediately  became  saturated  on  putting  them 
outside  the  indiarubber  mattresses.  A  little  later  on  in 
the  year,  when  the  surface  of  the  sapw  it  agdn  covered 
with  ice,  or  earlier,  before  the  thaw  sets  in,  tiie  sortKe 
would  no  doubt  be  excellent  to  journey  on. 

Wben  we,  ttwrefoce,  on  July  21,  were  compelled  to 
pitch  the  tent  in  wet  snow,  as  no  dry  sjiot  could  be 
discovered,  and  it  was  impossible  to  dr.ig  the  sledges 
farther,  I  sent  the  Lapp  Lars  Tuorda  forw.ird  dti 
"skidor"  to  find  a  dr>'  road.  He  came  back  and  Ntated 
tluit  the  ice  everywhere  was  covered  with  water  and 
snow.  For  the  first  time  in  his  life  he  was  at  a  loss  what 
to  suggest.  It  being  utterly  impossible  to  get  the 
fiinho-,  I  had  no  choice.   1  decided  to  turn  back. 

I  wished,  liowefer,  to  let  tlae  Lapps  go  fotward  eeoie 
dirtanCB  to  Ae  east  to  see  the  country  as  far  as  possible. 
At  first  T  considered  it  advisable  to  let  their  journey  only 
last  twenty-four  hours,  but  as  both  .Anders  and  Lars  in- 
sisted that  they  were  most  eager  to  ImkI  the  "  Promised 
Land,*'  and  said  they  could  do  nothing  towards  disco 
vering  it  in  that  short  period,  I  grantcl  them  leave  to 
ran  eastwards  for  four  days  and  nights,  and  then  return. 

On  leaving  I  gave  them  the  following  written  orders  : — 

"Instructions  for  Lars  and  Anders's  'skid'  nm  on 
Che  inland  ice  of  (Greenland,  viz.  : 

"  Lars  and  .-Vnders  have  orders  to  proceed  on  skidor 
eastwards,  but  are  allowed  to  alter  the  COUrsc^  if  they 
may  deem  it  advisably  to  north  or  soutb. 

*'At  the  end  of  every  Aird  mile  tfie  bar 
vend  and  the  direction  run  noted. 
^ "  The  absence  is  to  be  four  days,  but  we  will  wait  for 
Sl^  days.    After  that,  viz.  on  the  morning  of  July  :S,  we 
ntnm.    If  not   returned,  we  leave  behind  m  .i  sledge 
provisions,  braruly,  iiiat'resses  A:c. 

"Lars  is  warned  not  to  be  too  bold.  Should  land  be 
reached,  you  are  to  collect  as  much  as  you  may  gather  of 
blossoms  and  grass,  if  possible  several  kinds  (specimens) 
of  each. 

"Given  on  the  inland  ice  in  Greenland,  July  21,  1883, 

"A.  E.  NORDENSKJOLD" 


!  baronMter  shatl  be 


Thevwve  allowed  to  Mieet  what  ptovisians,  fte.,  they 
dadred,  ud  were  fiimished  wiA  two  coaipasses,  aneroid 
bmoBBetcn,  and  a  watch. 

At  2.30  a.m.  on  July  22  they  st  irted  The  days  we 
waited  for  them  were  generally  spent  in  the  tent,  as  water 
surrounded  us  everywhere.  The  sky  was  covered  with  a 
thin  veil  of  clouds,  through  which  the  sun  shone  warmly,  at 
tiinaa  even  scorchingly.  From  time  to  time  this  veil  of 
clouds,  or  base,  descended  to  the  surface  of  tbe  ice  and 
hid  tlio  view  over  tba  espanse,  but  it  was,  remarkably 
caoogl^  not  wet  hot  4^,  ve%  so  dry  that  onr  wet  clothes 
absohitdy  dried  io  it  We  have  therefcre,  I  consider, 
witnessed  a  phenomenon  on  the  inland  ice  of  Greenland 
which  is  related  to  the  "  sun-smoke '  'phenomenon  of  Scan- 
dinavia, viz.  what  Atago  has  descnbed  ander  the  name 
"  brouillard  sec.*" 

On  the  :;4th,  after  an  absence  of  fifty-seven  hours, 
the  Lapps  returned.  It  was  the  want  of  drinking- 
water  and  fuel  which  conipelled  then  to  return.  The 
waSMOt  had  been  excellent  nr  their  joomer,  and  they  had 
oovend  a  diitaaee  out  and  hack  of  230  Momeires,  an 


estimate  which  I  consider  perfectly  reliable.  During  the 
march  forward  the  barometer  was  read  every  third  hour. 
It  gave  the  point  of  return  a  height  of  2000  metres.* 

As  to  the  ran,  Lars  rendered  the  following  report: 
When  they  had  reached  thirty  milea  from  the  camp  no 
more  water  could  be  found,  rurther  on  the  ice  became 
perfectly  smooth.  The  thermometer  registered  -  5"  C. 
It  wTis  very  easy  to  proceed  on  the  "  skidor."  At  the  point 
of  return  the  snow  was  level  and  packed  by  the  wind. 
Theie  vi  a-,  no  ir.u  e  of  land.  They  onh  s.uv  before  them 
a  smooth  ice  covered  by  fine  and  hard  snow.  The  com- 
position of  tbe  surface  was  this — first  fbor  feet  of  looeo 
snow,  then  granular  ice,  and  at  last  an  open  space  large 
enough  to  hold  an  outstretched  hand.  It  was  surrounded 
Iqr  angular  bits  of  ice  (ctjrstals).  The  inland  ice  was 
foraaea  in  temees— thus,  first  a  hill,  then  a  level,  again 
another  hill,  and  so  on.  The  Lapps  had  slept  for  four 
hours,  from  twelve  midnight  on  July  23,  in  a  hollow 
dug  in  the  snow  while  a  tcrritic  storm  blew.  They  had 
till  then  been  awake  I'nr  titty-three  hours.  On  the  lirst  day 
there  was  no  wind,  b.it  iiexi  day  it  c.iine  from  the  south, 
and  lasted  thus  until  twenty-four  miles  on  the  return 
joumev,  when  it  changed  to  west.  On  the  return  journey, 
when  forty  miles  firoon  ourcampwtwo  laveaawere  seen. 
They  came  Iraas  die  north  and  retorned  in  die  Mue 
direction.  The  Lapps  had  for  a  moment  lost  the  tiack 
of  the  "skidor"  in  toe  snow.  The  ravens  Hew  at  firsl^ 
they  found,  peialUwiA  the  trad^and  then  turned  to 
the  north. 

On  July  25  we  began  the  return  journey.  It  washi^ 
time,  as  the  weather  now  became  very  lud,  and  it  was 

ith  great  difficulty  we  proceeded  in  the  li  i;y  air  between 
the  number  of  crevasses.  The  cold,  after  the  sun  sunk 
below  the  horixon  at  night,  also  became  very  great ; 
on  the  mocniag  of  July  27  the  glass  fdl  to  -  ir  C 

As  to  the  return  journey  I  may  be  very  brief, 
rivers  now  imjieded  us  but  little,  as  they  were  to  a  greet 
extent  dried  up.  The  ice-knolls  had  decreased  consider* 
ably  in  size  too,  and  lay  more  apart,  but  the  glacial  cre- 
vasses had  greatly  expanded,  and  were  more  dangerous, 
being  covered  with  snow.  Even  the  cavities  and  the 
glacial  weUs,  of  which  many  undoubtedly  leave  a  veritable 
testimony  of  their  existence  behind  them  in  the  shape  of 
conespondinff  hollows  in  the  rock  beneath,  liad  expanded 
and  increased  in  number.  On  a  few  ooouions,  on  the 
return  jooraAr,  we  saw  flocks  of  birds,  aMMl  piobaUy 
water-fowl,  which  were  returning  from  the  noifh. 

On  July  31  we  again  sighted  land,  which  was  reached 
on  the  altern  mn  of  .August  4,  and  proceeded  to  "  Sophia 
Harbour,"  where  IC-i[uim  iu\  were,  as  arranged,  waiting 
for  us.  For  convenience  sake  I  now  divided  our  party 
into  two,  one  of  which  sailed  in  the  lifeboat  of  the  Sophia 
to  Egedesminde,  where  the  steamer  was  to  take  us  on 
ba«v(  andthe  other,  in  which  wasmys(if,flBarclied  to  Alt 
plaoeacRMs  the  tow  but  broad  proaieatery  which  sepa- 
ntesTessittsarsoak  and  South-East  Bay,  and  then  in  two 
Esquimaux  "  Kone  "  boats  to  Ikamiat  and  Egedesminde. 

t)n  August  16  tbe  StfkUt  anivod  from  the  north, 
embarked  us,  and  made  for  Ivigtttt,  when  we  arrived  on 
the  19th. 

( If  the  expe  lition  carried  out  under  Dr.  Xathorst 
during  my  absence  he  will  himself  make  a  report,'  and  1 
have  no  doubt  that  the  results  of  the  same  will  prove 
very  important  Particularly  will  the  very  rich  collec- 
tions of  rossil  plants,  which  he  has  made  with  the  greatest 
regard  to  the  geological  condition  of  the  stnta,  be 
of  great  value  to  science,  as  diey  will  furnish  us  wMi 
mail)  new  materials  and  detailed  illustrations  of  the 
flora  of  the  Far  North  during  the  epoch  when  forests 
of  fig-trees,  cycadi,  ginko,  magnolia,  and  tulip-trees 
covered  these  r^ions.     Dr.   Forsstrand  and  Herr 
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Koltlioff 's  collection-;  and  studies  of  the  faun?  of  Green- 
land will  also  contribute  to  extend  our  knowledge  of  the 
naturalistic  conditions  of  the  Arctic  regions,  while  the 
canAd  reiauthes  nude  by  Herr  Hamoeig  of  the  sah- 
aeis,  compositioa,  and  temperature  of  tbe  Stt  will,  I  am 
aure,  greatly  benefit  hydro>;rapliy.  His  lesearcbes  bave 
been  effected  in  Davis  Strait  and  B:ifrin's  Ray  loo,  the 
hydrographical  conditions  of  which  are  but  little  known. 

With  n-;^anl  to  tlic  results  nf  my  exploration  of  the 
inland  ice,  I  may  be  permitted  to  s.iy  a  feu-  wor  ls.  That 
we  found  no  ice  free  land  in  the  in'.ei.nr,  or,  that  it  doci 
not  exist  between  63  and  69 '  lat.  in  Greenland,  is  due 
directly  to  the  orographical  conditions  which  exUt  in  this 
part  of  the  country,  a«  referred  to  in  nay  prommine 
of  die  expedition.'  The  land  has  here  the  form  of 
a  Rwnd  loaf  of  bread,  with  sides  which  giadtnlly  and 
symmetrically  slope  do«n  to  the  sea,  i.t.  exactly  the 
shape  which  I  tlien  pofnte  I  out  was  a  necc-sarv  condition 
if  the  entire  country  should  he  covered  uiih  a  continuous  , 
sheet  of  ice. 

But,  thanks  to  the  Lapp:,  my  expedition  is  the  first 
which  h;is  penetrated  iato  the  very  heart  of  the  enormous 
Greenland  continent,  and  which  has  thus  solved  a 
problem  of  the  greatest  geographical  and  scientific  im- 
MCtaace.  It  is  the  first  cxplomtion  of  the  hitherto  ua- 
Koowa  interior  of  Greenland,  the  only  continent  in  the 
world  Into  which  man  had  not  penetrated. 

A  new  means  of  locomotion,  the  "  skidor,"  seems  also 
to  have  been  acr^uired  for  the  Arctic  exjilorer  of  the 
future,  which  may  greatly  assist  hi  n  in  his  work,  and 
enable  him  to  reach  places  iiilhcrto  dec  iied  iin[>ossil)le  of 
ajiproach,  but  of  the  use  of  which  the  Lapp  seems  to 
powesa,  so  to  speaks  monopoly. 

A.  E.  NORDF.NSKj">LD  \ 

We  are  enabled  to  supplement  Baron  Nordenskjold's  I 
report  by  the  following  account,  furnished  to  us  by  anotfier  I 
manber  of  the  expewtion,  of  the  visit  paid  to  the  re-  ' 
markabte  Igaliko  ruins 

On  .\ui;ust  2\  the  Sophi.j  stemmed  to  Ij,'aliko,  at  the 
bottom  of  the  fjord  of  the  same  name.  The  object  of 
this  visit  was  to  examine  the  ancient  Norse  ruins  nhirh 
are  found  here.  Ttiosc  who  thus  believe  that  the 
'*Osterb}^d"  of  Cireenland  ivas  ailuated  in  this  part 
■aaert  that  the  ruins  of  Igaliko  are  aotbiag  mote  nor  less 
than  those  of  Erik  RMe^  own  man«oa  **BratteIid." 
However  that  may  be,  the  Norseman  who  selected  this 
spot  for  his  residence  acted  very  wisely.  The  ruins  are 
situated  at  the  very  bottom  of  the  fjord,  where  the  ab- 
sence or  presence  of  the  ocean  ice  on  the  coast  affects 
the  climate  hw.  httle.  The  vegetation  in  this  spot  is,  in 
ocmsequence,  quite  luxuriant.  Thus  a  vaginal  plant, 
iMfyrms  marituHm,  grows  hare  in  such  abonaaace  tnat  it 
reousidB  one  of  a  fieU  of  peaS|  wUfe  JPMtMOiAtf  tffirb  at> 
tainsa  beiriit  of  two  feet,  aad  Cn^tuaUa  nhmd^fUa^  the 
UnetaeD,  along  with  various  graaeea,  Boorish  in  great  pro- 
fi^on.  In  the  pools  Menyanthes  and  Potamogeton  thrive, 
while  copses  of  birch-trees  and  willows  offer  CNcellent 
fuel.  There  arc  also  plenty  of  wild  berries.  The  ruins, 
the  w.ills  of  which  were  formed  of  enormous  blocks  of  J 
sandstone,  lie  just  below  a  table-shaped  ridge  of  sand- 
stone by  the  side  of  a  cr>'Stal  brook,  copiously  encircled 
by  AUktmilla  vulgaris  and  watercress.  The  spot  is,  in 
raic>»  one  w  hich  would  fully  justify  the  name  given  to  the 
oountnr.  At  the  time  of  our  visit  about  a  doien  cows 
ware  fed  here^  whose  excellent  milk  we  tasted,  white  in 
tte  beds  arotind  the  huts  of  the  natives  swedes  and 
potatoes  grew  luxuriantly,  the  former  having  attained  the 
size  of  larje  apples.  It  ceitainK  was  stran},'e  to  view  this 
spot,  and  wc  naturally  asked  eacii  other,  what  has  bccotne 
Ot  the  ol  i  Norsemen  who  once  peopled  it  It  is  impos- 
sible to  believe  that  they  were  extirpated  or  conquered  bv 
tlie  Ksqdmaux.  It  acenu  far  mm  piobable  that  both 


races  have  commingled,  an  assumption  further  corrobor- 
ated by  the  strange  circumstance  that  Esquinianx  are 
found  in  this  tract  who  have  never  been  ia  contact  witb 
the  Danes,  hot  who  nevertheless  possess  features  of  pom 
Noise  chaiacter. 


THE  VIENNA   INTERNATIONAL  ELECTRIC 
EXHlBiTJOU 

(From  our  Vienna  Corresponpkvt^ 

THE  Scientific  Commission  having  for  its  purpose  the 
taking  of  electrical  measurements  and  ooadnctiaf 
scientific  researches  at  the  Exhibition  commenwd  its 
work  on  September  17.  Bv  the  assembled  Austrian  aad 

foreign  delegates  Prof.  Stefan  (Vienna)  was  elected  prwi; 
dent,  while  as  vice-presidents  were  elected  Prof.  Galilei 
Ferniris  (Turin),  Col  J.  Florensofi"  (St  Petersburg,'*.  Prof 
Mauffe  (Vienna),  Prof.  Kittler  (Darmstadt),  Maior  .\. 
Obermayer  (Vienna  ,  Sir  William  Siemen  Lo  1  Umi:, 
Prof.  Mascart  (Paris),  Emil  Eflfendi  Lacoine  (Constanti- 
nople), Prof.  E.  Gerard  (Lidgc).  The  Commission  is 
subdivided  into  the  following  eight  sections  according  to 
the  matters  to  be  dealt  with :— t.  Scientific  instruments^ 
2.  Moton  aad  general  mechanica.  3.  Dyaamo-ekctric 
machines,  dectric  lighting,  aad  transousaion  of  power. 

4.  Electro-chemistry.  3.  TelcL:riph  v.  telephony,  electric 
bells  and  clocks.  6.  Signatlini^  lor  r.iilways  and  military 
purposes.  7.  Electro-therapeutics.  8.  Applicuion  of 
electricity  relating  to  arts,  industry,  and  technology.  At 
the  third  section  the  measurcmentf  arc  carried  out  ac- 
cording 10  the  plans  devised  for  electric  measurements 
by  the  president  of  the  section,  Prof.  Kittler,  and  for 
photometric  mcaeurements  1^  Prof.  Voit  (Munich).  A 
c<mtrol  calibcatioo  of  the  iastramenta  used  in  tUssectton 
showed  their  accuracy  and  precision,  as  well  as  the  cor* 
rectness  of  the  hypothesis  that  the  variations  of  the 
earth's  ma.;netisni  during  the  daily  periods  of  measuring 
coukl  not  exert  any  important  influence  on  the  results  of 
the  n-.c  I  'ncmcnts.  When  the  tirst  trials  were  made, 
some  disturbances  of  the  delicate  instruments  arose,  the 
cause  bein^  that  the  iron  building  of  the  Rotund.i  was 
charged  with  electricity  by  the  return  cuirents  of  the 
dynamo-electric  machines.  But  tills  difBcnl^was  soon 
overcome  by  modi^ing  the  arraagementi  of  toe  conduct- 
ing wires,  and  Hie  Commission  is  now  hard  at  work  trying 
the  various  electric  lamps  and  machines.  The  results  of 
these  trials  when  finishcti  will  be  published  by  the  Com- 
mission. The  series  of  lectures  delivered  at  the  theatre 
of  the  TCxhibition  is  still  continued,  and  we  had  occasion 
to  hear,  .imong  others,  Mr.  Prcecc  (who  spoke  in  Eng- 
lish), on  the  recent  progress  of  telegraphy  in  Enghtnd, 
and  the  .Austrian  professors  Mach,  Zenger,  Pfaundler, 
Waltenhofen.  The  attendance  on  the  part  of  the  public 
is  as  large  as  it  was  at  the  Uaivcrtal  Exhibition  ia  tha 
year  1873,  the  average  number  of  victors  being  ir^ooo 
daily. 

While  in  the  Bernstein  lamps  described  in  our  last 
letter  a  nlatis-ely  thick  carbon  is  used,  in  the  Cruto  lamps 
brought  t.  '.lie  Ivs'iiliiiion  a  few  days  aj;o  a  verv  tine  but 
hollow  carbon  loop  is  employed  ;  it  is  prepared  by  a  pro- 
cess similar  to  that  already  devised  by  Mr.  Sawyer  in  the 
year  1S78  for  flashing  carbon  fdaments.  A  thin  platinum 
wire  (1/20 mm.  to  1/60  mm.  in  diameter)  is  heated,  by  as 
electric  current  passing  through  it,  in  a  vessel  contain* 
ing  the  vapour  of  a  hydrocarbon.  Tlie  hydrocarbon  being 
decomposed  in  a  short  time,  the  platinum  wire  is  covereo 
by  a  homogeneous  layer  of  deposited  pure  carbon.  The 
platinum  is  then  removed  by  volatiiisinj;  it.  The  remain- 
ing hollow  c.irbon  fil.iuicrns  thus  fibtained  are  very  fine 
and  el.istic.  aivJ  show  a  niLtalHc  polish.  The  Cruto  lamps, 
as  well  as  a  series  of  Lodiguine  incandescent  lamps,  are 
fed  by  Gravier's  distributers  of  electricity,  the  insullation 
of  which  has  been  completed  during  the  past  week.  The 
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process  of  prepariBf  the  niuminntrn.,'  portions  of  the 
new  incandescent  lamps  with  high  resistance  exhibited 
by  Siemcnii  ami  Halskc,  and  lighting  beautifully  VVitz- 
mann's  restaurant  and  the  exhibits  of  this  firm,  is, still 
kept  secret.  The  stall  ot'  the  Socictc  Anonyine  d  Elec- 
tricity is  lighted  by  several  Gerard  incandescent  lamiw  of 
candle-power  (300  candles).  These  lamps  lUTeMase 
oroid  glass  bulbs  pierced  at  tbdr  broad  part  by  a  narrow 
^ass  tube  conuining  tlie  two  termhials  of  the  conducting 
wbttk  The  five  straight  and  comparatively  thick  carbcm 
rods  forming  the  illuminating  part  of  the  lamp  are  ce- 
mented tocrcther  at  their  ends  by  mc.ins  of  ;\  carbonaceous 
paste  m  siu  h  a  manner  that,  by  the  two  pairs  of  lon^'cr 
rods  bein;;  <  onnccted  by  a  short  inteniiediate  carbon  md, 
two  lon^  sided,  acute-angled  triangles  crossing  one  ;in- 
othcr  arc  formed,  which,  if  brought  to  incandescence, 
make  the  appearance  of  a  single  flame,  giving  an  agree- 
aUe  and  bright  light.  This  chain  of  carbon  rods  is  fas- 
tened to  the  sunpoitii»  tetminala  by  two  short  qrliadrical 
pieces  of  carbon.  An  tetereatlng  historical  collection 
of  incandescent  lamps  is  exhibited  in  the  Prussian 
Section,  diowing  the  lamps  made  by  Florcnsoff,  Buliguine, 
and  Khotinsky  in  the  yc.irs  1S72  in<l  1S73.  The  latter 
bad  already  used  exhausted  glass  bulbs,  but  the  carbon 
rod  used  h.iving  a  diameter  of  1  '5  nun.  tO  a  length  of 
1^  cm.  could  not  give  a  j^ood  result. 

Most  of  the  incandescent  lamps  exhibited  have 
transparent  bulbs,  and  very  disagreeable  after  images  of 
the  glowing  carbon  iQaments  are  earned  if  they  are 
looked  at  ool^  for  a  moment  or  twa 

An  interesting  and  practical  regulator  (br  single  incan- 
descent lamps  has  been  exhibited  by  the  International 
Electric  Company.  By  turning;  a  handle  the  intensity  of 
incandescence  can  be  raised  or  lowered.  This  regulating 
apparatus  consists  of  a  hollow  perforated  brass  bulb 
mounted  below  the  lamp,  containing  a  number  of  carbon 
disks,  which,  when  the  handle  is  right  over  in  one  direc- 
tion, are  highly  compressed,  a  metallic  circuit  being 
established  at  the  same  time.  By  turning  the  handle,  the 
metallic  circuit  is  broken,  and  the  corrent  peases  through 
the  carbon  disks,  while  the  pressure  on  them  being 
gradually  relaxed  causes  a  steady  increase  of  resistance 
to  the  current,  thus  diminishing  its  intensity,  and  in  the 
Anal  position  the  circuit  is  broken,  and  the  carbon 
filanicnt  ot  the  Limp  ceases  tO  glov. 

Vienna,  October  16 


NOTES 

^wheve  fcodvcd  the  feUowlag  aanownfffmBBit  from  the  Royal 

Society  : — On  the  last  day  of  the  present  mnnth  th  -  Fc]Iri«  s  of  the 
Koyal  Society  will  hold  their  aunivcnuiry  mectiog,  and  elect  Council 
and  officers  for  the  ea<iuing  year.  Tbe  following  list  has  been 
oomiMMdt^Prawknt :  ProC  Thorns  Henry  Hnxky,  LUD. ; 
IVeaMueri  )ohn  Bvam,  D.C.L.«  LL.D. ;  Seoeiadest  Praf. 
George  Gabriel  Stoke«,  M.A.,  D.C.L.,  LL.D.,  Prof.  Mi  hnc" 
Foster,  .M.A.,  M.D.  ;  Forcijjn  Secretary:  I'rof.  Alexander 
William  Wilhatn-'on,  LLD.  ;  otlic-r  Meriil>er^  of  the  Council  j 
04Pt.  W.  de  WivdesUe  Abney.  K.E.,  Prof.  W.  GrylU  Adams. 
M.A.,  F.C.P.S.,  the  Deke  of  Atyyll,  K.T.,  D.C.L1,  John 
Gilbert  l!aker,  F.L.S.,  Thomas  Lauder  Brunton,  M.D.,  Sc.D., 
William  Henry  M.  Christie,  Astronomer- Royal,  William  Dc  la 
Rue,  M.A..  D.C.I...  .Sir  Frederick  J.  O.  Evans  K.C.B.,  Prof. 
G«orgB  Ca<cy  Foster.  B.A..  Francis  Galton,  M.A.,  F.G.S., 
James  WUCbcesd  Lee  Gkisher,  M.  A.,  Sir  William  Widwy  Gull. 
Bart.,  M.D.,  IIuro  Mullcr,  Ph.D.,  Prof.  Joseph  Prestwich, 
M.A.,  F.G..S.,  ProC  Osborne  Reynolds  M.A.,  Oibert  Salvia, 
ALA.,  F.L.S.  It  will  he  a  subject  of  congratulattal  l»  the 
ecicBtific  world  at  lares  to  lean  from  tbe  above 
timt  Pre£  Hader  has  coBsented  toaOew  UflMdf  t»  be 
focPnsidaML 


A  NOTICK  of  %rm\f  importance  has  jnst  been  i'^siirr!  hv  St. 
John's  CuU^e,  (JamUnd^^c.  Inasniuch  as  it  iiidu:alc&  an 
advance  on  the  old  examination  in  mathematics  and  flufffia 
onlyt  which  has  Utherto  obtained  at  this  eolUgSi  we  aie 
gtad  to  wdesBw  Ae  dunge.  It  wlU  tend  to  flMe  idenee 
candidates  still  more  on  an  equality  with  those  who  pin<;ue 
the  older  studies,  and  it  will  directly  encourage  them  to  under- 
take "intlepeixlcnt  '  « ork  (the  WHid  is  better  than  "  original " 
when  Badielors  of  Arts  an  coooemed)  st  the  stage  when 
they  have  most  Tdsere  and  most  plasticity.  The  no^  fs  as 
follow-.; — "  C'ar,di(latc^<  for  Fellaw(.hips  :it  the  next  annual 
election  are  mviied  t  )  submit  to  the  electors  d lactations  or  other 
writings  as  evidence  of  their  independeat  work,  in  aoeoidance 
with  the  foUowaiv  dirsetians>-4s)  The  BMllsr  aiad  ffocai  of  die 
writings  to  he  left  «o  the  dberaHon  of  Ae  eanMaiSi ;  (I)  the 
writinjj-.  be  pr^SVSd  c^f'eci.llly  with  a  vi<;w  to  the  election, 
or  may  coasisit  wholly  or  partly  uf  work  already  pnblished  ;  (r) 
the  caodidates  to  state  dearly  what  parts  of  their  writings  they 
claim  to  be  original ;  \it\  the  candidstes  to  inform  the  Ma-xter 
not  bter  than  Jtme  1  of  (he  sahject*  of  the  writings  they  propoM 
ta  ^ubmit  ;  (c)  the  wriliinjs  to  be  sent  to  the  Master  not  Later 
than  Septemlicr  1.  The  electors  wu<h  it  to  be  understood  thai 
at  the  neat  election  their  decision  will  be  iwew ^<ti|  by 
consideration  of  tbe  following  points  : — (i)  The  perform* 
ance  of  ibe  candidates  in  the  University  and  other  public 
examinations.  (2)  The  <iuality  and  pioi:,iv  uf  t!ie  writings 
■nbaiitted  by  the  candidstes,    Candidatei  may  be  examined 

writings,  and  on  other  matters  also  if  the  electors  desire  it.  (3) 
The  pn-ficicncy  in  some  special  subject  of  candidates  who  do 
not  submit  any  writings.  Such  candidates  may  at  their  own 
request  be  eraminwi  in  their  special  <ab|«ot,  provided  they  give 
full  and  precise  tafeRnadon  in  npid  to  it  by  letter  addtessed  to 
the  Master  not  later  than  Jnne  I.  (4)  The  candidates'  power  of 
expression  as  iJtowii  in  the  coinposition  of  an  extempore  Kn;;hsh 
essay.  Candidates  will  be  oiTered  a  certain  nnmber  of  sabjects 
to  ^oose  fraia  \  aad  hi  judging  of  the  essays  aooonnt  wilt  be 
tdcen  of  method  aod  style.   ($)  Sndi  ediereddeneeasnaybe 

firtlieiriiinL;  t  >  at!c-t  the  can(Jiitare>'  q',nlini.ati  >ns.  The  next 
annual  election  wilt  take  place  on  .Monday,  November  3,  i82i4. 
Candidates  wiil  be  required  to  present  themselves  ftr  eaaniaa* 

lion  on  Tuesday,  October  21,  at  9  a.m." 

TUK  iuocest  which  attended  tbe  cour  e  of  lectures  delivered 
tUs  year  has  indaesd  the  Coeaeil  of  the  Institution  of  Civil 
Engineers  to  mahe  arrangements  for  a  similar  series  Beat  tesiioa. 

Electricity  was  then  dealt  with.  Another  most  important  subject 
w  ill  n  nv  t.e  treated,  namely,  "  Heat  in  it>.  Mechanical  Applica- 
tions." The  lectures  will  be  dehvered  on  Thursday  evenings 
at  8  p.m.,  m  the  months  fiom  November  to  Aprils  m  mder 
18S3  :  N  .vpn.bcr  15,  "The  General  Theory  o(F  Thermody- 
namics," by  I'rof.  Osborne  Keynokls,  F.R.S.  ;  December  6, 
"The  Generation  of  Stea.ro,  and  the  Thermodynamic  Problems 
Involved."  by  Mr.  W.  Andersoa,  M.Inst.C.E. ;  1884 :  Janoaiy 
17,  **  The  SteaBHEngiBe,*  by  Ifr.  B.  A.  Cowper,  lf.Imt.C.B. ; 
February  21,  "Gas-  and  Caloric-F.tigincs"  hy  Prof.  Fleeming 
Jenkin,  F.R.SS.L.  and  E.,  M.Inst.C.E.;  March  20,  "Com- 
pressed-.\ir  and  other  Kefrigeratiog  Machinery,"  by  Mr.  A.  C. 
Knk.  M.Iatt.C.£.i  April  3,  "  Ueat-Aetion  of  Eapbsives."  by 
Cajit.  Andrew  Kobls^  F.R.S.,  M.In8LC.B. 

Ths  130th  Session  of  the  Society  of  Arts  will  commence  on 
the  2ist  inst.,  with  an  opening  addmwfrom  Sir  WiUiaa  Sio> 
mens,  the  chaimn  of  dw  Soelety's  Coeodl.    Pkedoes  to 

Christmas  there  will  be  four  ordinary  meetings  addition  to 
the  opening  meeting,  and  for  these  the  follow  ing  arrangements 
have  been  msde November  28.  A.  J.  K.  Trendell,  "The 
InlsnMikHMl  Fisheries  Eibibition  of  iSSji"  Deeeaber  5. 
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Umbm  T.  p.  Braee  Waiiam  "  1^  MMnfacture  of  Miuanl 
WatH*  ;**  DeenalMr  la^  TbooMs  PUtdier,  F.C.S.,  "Coal  Gm 

M  •  labour-saving  Agent  in  >fechanical  Trades  ;  "  December 
19^  W.  H.  Preecc,  F.R.S.,  "  The  Progress  of  Electric  Light- 
i^^"  There  will  be  six  courses  of  lectures  delivered  during  the 
mmIo^  uder  Um  beqnest  of  Dr.  Cantor.  Theie  wiU  be :  (i) 
"The  SdenlHic  BeA  of  Cookery,"  by  W.  Matticn  Wimanu, 
F.C.S. ;  (2)  "Recent  Improvements  in  Photo-mechanical  Print- 
ing Methods,"  by  Thomas  Bolas,  F.CS. ;  (3)  "  Londoa 
Houses  "  by  Robert  W.  Edi«,  F.S.A.  j  (4)  "  The  Alloys  used 
foe  Coinage,"  by  ProC  W.  Chandler  Roberts,  F.R.S.,  Chemist 
of  Ae  Royal  Mint ;  (5)  "  Some  New  Optical  Instraoients  and 
Arrangements,  "  by  [  Norman  Lockyer,  F.R.S.,  F.R.A.S.  ; 
and  (6)  "  Fermentatioa  and  OUtUiation."  by  Prof.  W.  Noel 
Haidajr,  P.C.S.  TtetHut  Aoct  crane  of  JavaoOt  LNtnres 
vQltaadcltmed  during  the  Chri^^t  mri"  hnlidnys.  The  subject 
vOIba  **  Crystals  and  Cry staUi«ation,  "  and  Uie  lecturer  Mr.  J. 
IL  TlmwMW  «r  Kii^  Colhiab  Lendm. 

Thf  death  Ls  announced  of  Prof.  Peter  T.  Ricss,  whose 
treati&e  on  frictional  electricity — "  Die  Lehre  tod  Rdbiuigiielek- 
tridat"-— has  long  been  a  itaadnd  wadt.  Rim  a  carefnl 
and  accnrate  observer  of  phenomena.  lib  fcieardies  on  ring- 
figmn  produced  by  dticbarges,  on  the  electric  air  thermometer, 
and  on  the  phenomena  of  the  return  slroVc,  are  well  known. 
His  memoirs  on  electricity  were  published  in  a  collected  form 


Tmb  sum  of  100/.  has  been  placed  at  the  disposal  of  the 
Cowdl  of  th«  StaUMical  Society  I9  Mr.  H.  D.  PoeUn  for  an 
•Mar  in  memory  of  the  lata  Hr.  Wm.  Nemnareh,  F.R.S.,  "On 

the  Extent  to  which  Recent  legislation  is  in  accordance  with,  or 
Deviates  from,  the  True  Principles  of  Economic  Science  ;  and 
showing  the  Permanent  Effects  which  may  be  expected  to  arise 
from  mcii  Le^iaUtMa."  Tbe  ConacU  aoea>dii«lj  iatit*  pablk 
cmpaiitiMi  bribe  prim  above  BcatioMd.  EM^inMthtMBt 
toraorbdimllaji,  1884. 

Dr.  Sophos  Trom holt  has  just  left  for  Iceland,  \\\\itc  he 
tntnads  to  establish  his  auroral  station  during  the  coming  winter. 

In  OomwotSon  with  Ac  vote  given  by  the  delegates  to  the  con- 
grew  at  Rome  for  establi  hing  a  mcridi.m  i  on  to  all  civiii-ed 
nations,  it  may  be  stated  that  the  first  French  meridian  was  not 
originally  that  of  Paiia  and  spadal  to  the  IVendi  feagwiphers, 
bat  Fan,  accordiog  to  an  otdinanee  of  LooU  XIII.,  published 
fe  itfja  h  coapliaaoe  with  a  report  drawn  up  by  Cardinal  de 
Richelieu,  then  superintendent  of  cmnmcrce  and  navig.-\tii>n.  It 
was  transferred  to  Paris  only  fifty  years  afterwards  by  Dominique 
Ca<isini,  who  obtained  the  auihorfanlioB  of  Louis  XIV.  and  tbe 
French  AeadMBj  of  Sdenoei^  becau.se  it  was  too  dMentt  to 
aaecftaia  the  «aet  ^stance  of  the  Ferro  meridian. 

Tn  date  of  adnbsioii  of  foaadathm  members  to  the  Inter, 
aational  Society  of  Electricians  has  been  posip  iip.l  to  Nov.  15, 
when  a  general  meeting  to  constitute  the  Society  be  held, 
which  at  present  numbers  900  members,  belonging  to  twenty 
natioaalUks.  Requests  for  admiason  should  be  addnMCd  to 
M.  GcMfis  Berger,  99^  rae  de  GreDel^  Paris. 

M.  Raphabl  Pmuita  writfay  to  La  Nmimn  mder  date 
Manilla,  September  14.  states  that  the  detonations  of  the  Java 
eruption  of  August  27  were  distinctly  heard  throughout  the 
Philippine  Islands  ;  so  distinctly  were  tbe  sounds  hesrd  that 
gunboats  were  sent  out  under  tbe  imnreaaioii  that  a  fight  was 
goiac  OB  at  JtfB,  or  (hat  a  lUp  la  dirtnto  «M  firi^  far  help. 

Of  the  expeditions  de^Mtdied  ia  Maf  last  from  Denmailc  to 
Gteenkad,  the  one  to  Ncirth  Greenland,  under  Lieot  Hanmers, 
has  jnst  retmed,  after  having  succeeded  in  aocompBsfaing  its 
object,  ids.  to  map  out  and  exaaioe  the  coast  from  Ritenbaak 


to  Koagatiiok  ia  the  Egedcaannde  district,  sal  Jacofaahava  and 
Kristiaaabnk,betiie«i7a^aad<8'acirN.kt  Daringthejoaney 

the  fine-t  weather  preva'led,  which  was  a  necessary  conditinn, 
as  this  [>art  of  the  coast  is  greatly  obstructed  b7  islands  and 
hobaes,  wUle  there  are  but  few  heights  along  it  By  Lieut. 
Hammers  and  bis  companions'  labours  the  exploratkm  of  tha 
coast  of  North  Greenhmd  has  been  completed,  licuts.  Sleen* 
strup  and  Hammers  having  — lielween  1878  and  iSSo— ex- 
plored the  district  between  Proven  (Upemivik)  and  Godhavn, 
and  Lieut.  Jensen,  in  1879^  the  coast  lictwees  Hiristens. 
bofg  and  Egednmiad*.  These  expeditiona  haaa  eaeceeded 
in  eoDectiiv  alt  tte  anterials  necessary  for  a  amp  of  the 
whole  coast  between  Proven  and  Holitenborg.  Lieut.  Hammers 
has,  be%ides  geographical  researches,  also  made  collectiuns 
in  natural  hi>tory,  and  broaght  bOBte  valuable  botanical 
and  miacralcgical  collections.  From  the  aeeond  cxpeditioa, 
under  Lieut.  Holm,  despatched  this  summer  to  the  district  of 
Julianshaah  in  order  to  carry  out  a  two  and-a-half  years'  exjil  iri- 
tion  of  the  south  coast  of  Greenland,  a  short  report  has  been  re- 
ceived, alatiaf  Oal  it  had  anfvid  at  Huiiek,  a  small  settkmeat 
on  the  east  ccai^  ia  kt.  61**  Uent  Holm  bad  esUblished  a 
depot  of  provisions  here,  to  be  brought  north  next  summer  to 
his  place  ui'  wintering.  He  intended  to  return  to  Nanortalik, 
on  the  west  coast,  between  Julianshaab  and  Cape  Farearell,  tbia 
aatama,  where  the  eapudltira  wiU  cany  oat  meMtmlogkal  aad 
anronl  observations  durinp  the  winter,  which  would  be  a  con- 
tinuttion  on  a  small  s.c*le  of  those  effected  at  Godthaab  for  a 
year  under  the  international  scheme.  These  ob«rvations  will 
be  carried  on  in  the  buikiings  erected  thm  by  Capt.  Uoffiacjer 
in  tSSs,  and  with  tbe  insUunwats  of  the  previom  expedition. 
On  retuminf;  to  the  west  coast  in  the  autumn,  Lieut.  Holm's 
expedition  will  effect  detailed  explorations  of  the  coast,  fjords, 
and  tbe  ice  and  sea.  He  has  arranged  with  several  Esquimaux 
to  meet  and  a-sist  Um  ca  his  jonmey  northwards  next  jreaiv 
when  he  hopes  to  reach  the  sixty^aerenth  degree  of  klltade. 

Mr.  Cakl  Bock's  new  book  is  now  nearly  ready  for  publica- 
tion. Its  title  will  be  "  Temples  and  Elcphanti,"  a  aanative  of 
a  jounaey  of  exploratiaa  ttnogh  Upper  Siam  aad  Laa  Mc 
Sempeoa  Low  aad  Co.  ate  dm  I 


Dt'RlNG  the  last  few  years  the  Swedish  Government  have, 
as  an  experiment,  retained  an  entomologist  to  a-s.sist  farmers  in 
the  destruction  of  insects,  &c.,  dangerous  to  the  crops.  Tbe 
senrioes  of  this  functionaiy  hav^  however,  I 
that  die  appolntmeat  is  to  he  amda  a  ] 

On  October  a6  at  aboat  7  p.m.  a  eplcadld  meteor  wai  aaaa  ia 
the  district  cf  HeRi&«nd,  Sweden.  A  traveller  on  the  road  to 
Ragunda  states  that  he  suddenly  saw  the  night  lit  up  as  in  broad 

daylight,  which  was  caused  by  a  larjjc  meteor  appearini;  wi-h  .i 
blinding  while  lustre  in  the  teoith  and  travcUiqg  very  rapidly 
down  to  the  horlaoa.  Wiwa  half  w^,  at  i|  i^pearad  to  die 
observer,  between  zenith  and  the  earth  it  suddaaly  haii^  throw- 
ing a  quantity  of  sparks  in  every  direction. 

A  VwimsAL  ExmitTioit  oa  a  tolerably  lar^c  scale  win  be 
oi:<;ned  at  Nice  on  December  I  nest,  and  will  crmiinuc  open 
tbe  whole  of  the  winter.  The  Algerian  Akhbar  suggests  that 
in  1885  a  Pan-Mediteiraneaa  eiAiMlloB  abonU  be  opened  ia 
Algiers,  and  in  1887  a  Paa-AMcaa  1 


Wshaveto  aaaonBeeOne  aew  anmbcn  of  dm  "Eaqrclo> 
pndia  of  Natsral  Scienoes"  from  the  pabHdds^  hoaae  of 

Eduard  Trcwendt,  Rrolau — No.  35  of  P.irt  I,  and  Nos.  17  and 
18  of  Part  a,  making  up  altogether  a  substantial  addition  to 
what  had  ben  prerioody  aeeomplMwd  hi  the  pregmmof  das 

comprehensive  work.  No.  35,  Part  I,  gives  a  continuation  of 
"Schenk's  Manual  of  Botany,"  more  particularly  a  paper 
fay  Gtfbel,  wen  and  oopioasly  iUuitcatad,  oa  die 
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scienlitic  societies  are  to  science.  Very  encouraging  support  bu 
already  been  obtained  from  tho«e  interested  il  pbflonplqr  MmI 
Uw  rektioctt  between  philosophy  and  adenoe. 

Wb  have  reeeived  the  first  number  of  The  Seknu  Monthly 
(Bogue),  neatly  got  up  and  well  printed. 

TuBcddltioiistotlw  ZoologtaJ  Sode^i  Gardeos  during  the 
pa&t  wedc  liiehde  •  SjfcM^s  Konkef  {Ctrt9pitkteMs  alHgmlarii) 

fro  in  East  Africa,  presented  1  y  >rr.  'Hi  imas  I..  M.  Rohc  ;  a 
Black-eared  Marmoset  (Hafale  piHiciliaiaS  from  Sontb-East 
Brazil,  presented  by  Mr.  S.  Saodbach  Parker  ;  a  Gtohow 
Curasiow  \Crax  f^oMtm  9)  ftsm  Central  America,  pcewnted 
by  Miss  Beale :  a  Red-thnwtcd  Diver  {,Colymbmt  $epttntri»nalu\, 
British,  presented  Ity  Mr.  T.  E.  Gunn  ;  a  Dwarf  Chameleoa 
[fihamtelttn  ^mmiliu)  from  South  Africa,  presented  by  Capt  J. 
C.  RoUbmhi  ;  •  Cnmmnii  Hena  {AwAu  ctHtrta),  European,  a 
Common  Cormorant  [natacmmui  oanfo),  a  G«nnet  {StUm 
Sattana),  British,  depoaited ;  a  Ca«MK»  Ottar  {Lmtra  vtUf/Krii)^ 
Rritisb,  two  Cretlad  ScNaoNn  (OMww  fllMirtf)  flma  Ttamni 
Ayres,  purchased. 


Hutory  of  the  Devekptaent  of  Vegetable  Organs."  No.  1 7  of 
the  second  part  of  the  total  work  concludes  the  first  volume  of 
^  "  Alphabetical  Manual  of  ChemLtrj,"  edited  b]r  Ladenbai]^ 
•adbe^etlie  Meood  voliime  wiA  a  teriet  of  vahable  artidet; 
one  by  Biedermann,  on  the  "  .\tmo^phere,"  taking  up  by  itself 
as  much  as  two  and  a  half  printed  sheets.  No.  18  brings  the 
"  Alphabetical  Manual  of  Mineralogy,  Geology,  and  Palaeonto- 
logy" as  fiu  aa  the  letter  "  I,"  and  supplies  treatiaeB  ligr  Kean* 
gt>tt,  I— rit,  mA  RoUe.  Liwdi^a  workoa''Glacieii''dMaU, 
eipwMdlr,1»oriataat 

"Universai.  GEoriRAriMES "  arc  aii])carin.j  on  all  hands. 
There  u  M.  Keclus  magnum  opus  and  St.\iiford's  Coaipcndiuin  ; 
a  new  edition  of  ISaIbi  is  appearing  in  Vienna,  and  we  believe  of 
Man*  Bnm  in  Paris.  Now  the  first  parts  of  an  Italian  "  Uni- 
mrsal  43eography  "  be**  b«en  sent  «s,  **  La  Tom,*  I17  Sigaor 

G.  Marinelli,  and  published  by  Dr.  F.  \'allardi  of  Milan.  It 
begins  at  the  beginning,  with  the  earth  ai>  a  member  of  the  solar 
system,  and  enters  into  considerable  astronomical  detail,  and  into 
Ifae  eoasposWan  of  the  s— and  the  resnlttefrecet  solar  leieaich. 
It  k  i^b«adaady  Ohtslrated,  and  senas  to  us  to  dssenre  a  large 
circulation,  which  we  hope  it  wjII  have  in  It.ily.  Wc  have  also 
the  first  part  of  a  new  German  work  of  this  class,  "  Uiucr 
Wissoi  Toa  der  Erde,  Allgeneine  Er<ikumlc,"  editol  byDts. 
Haaa^  Bra  TCH  HodllMlUr,  and  A.  Pokoray.  These  names 
are  a  goanmtee  that  this  work  will  be  up  to  a  high  scientific 
standard,  avid  it  is  evident  that  scientific  geography  will  occupy 
•  a  large  space.  The  illnstzations  are  good.  The  publisher  is 
FhqnagerLelp^ 

Mr.  G.  K.  Gilbxrt  has  recently,  according  to  ScUme,  given 
aoae  rather  disturbing  suggestions  to  the  people  of  Salt  Lake 
Chy  (JUtrZclr  WMfy  TVOmmt,  September  ae)  eonceraiag  Oe 

probability  of  de&tructive  earthquaV'  .  there.  He  describes  the 
alow  and  still  continuing  growth  of  the  ranges  in  the  Great  Basin 
lepeated  dislocation  along  great  fi-actnres,  the  earth's  crust  on 
one  sUe  being  derated  and  tilted  into  mountain  attitnde  by  an 
^pAmit  that  pfodeoes  cossprsBsloB  and  distottioo  hi  the  locky 
aM%  antii  the  strain  can  no  longer  be  borne,  and  something 
BMt  ghe  way.  Suddenly  and  violently  there  is  a  ^.lipping  of 
CM  wen  of  the  fissure  oa  the  odier,  Csr  enough  to  relieve  the 
strain,  and  this  is  felt  as  aa  MBthqaake;  then  follows  a  long 
period  of  quiet,  during  wUA  the  stoain  is  gradually  reimposed. 
Such  a  shock  occurred  in  Owen's  Valh  y,  along  the  eastern  base 
of  the  Sierra  Nevada,  in  1872,  when  a  fault-scarp  five  to  twenty 
feet  h^  and  forty  miles  long  was  prodaced.  A  i^rp  thirty  or 
forty  feet  high  is  known  along  the  western  foot  of  the  Wahsatch 
Range,  south  of  Salt  Lake,  and  Other  scarps  of  simSar  origin 
have  been  found  at  the  ba^^es  of  many  of  the  Basis leqKBS.  The 
date  of  their  formation  is  not  known  ;  but  it  must  be  oompara* 
tlvd^  recent,  becaose  ttSf  are  still  so  little  worn  away.  Wher- 
ever  they  arc  fresh,  and  eooseqnently  of  modem  uplift,  there  is 
probable  safety  from  earthquakes  for  ages  to  come,  because  a 
long  time  is  needed  for  the  acc.iiu.il.v.ioii  if  .luuthcr  strain  suffi- 
cient to  cause  a  slipping  of  one  wall  of  the  h&sure  on  the  other. 
Coavendy,  iriMB  Oef  era  eU  and  worn  down,  the  breaking 
llnfal  may  even  now  be  almost  reached,  and  an  earthquake  may 
be  expected  at  any  time.  This  is  the  case  at  Salt  Lake  ;  for, 
"^tfmirw*  as  are  the  fiuilt-scarps  along  the  base  of  the  Wahsatch, 
tbtf  are  absent  near  this  d^.  From  the  Warm  Springs  to 
Earigratioii  CaBon  they  have  not  been  Cwod,  and  Oe  rrtioiHl 
explanation  of  their  absence  is  that  a  very  long  time  has  elapsed 
since  their  last  renewal.  In  this  period  the  earth-strain  has 
been  slowly  increasing.  Some  day  it  will  overcome  the  friction, 
lift  the  BMOBtaiM  a  bm  fes^  and  r»«nact  oa  a  fioaifal  scale  the 
oteitropb*  of  Oweire  ViU^. 

T«s»  AriMoldieB  Soeis^  b  cmtiag  ilMifi  m  bcif g  to  vldM 
ItaqAcmef  afllka,aQ  Oat  it  017  be  to  phOaaofbyiriiitae 


OUR  ASTROXOAflCAL  COLUMN 


Pons'  Comet. — We  continue  our  epbemcris  of  this  comet 
from  the  pro>WoMlly«w«ctod  eiUt  of  MBI.  Scbiilhnf  and 

Bossert :— 


At  Grtarwick  MUMU 

iM> 

R.A 

Loe.  disijince  Oota 

h.   m.  t. 

+  48  49-1  ... 

Earth. 

Sun. 

Not.  31  ... 

17  57  16  ... 

o'io79  ... 

0144s 

23  ... 

18    4  12  ... 

48  23-6 

0-1276 

25 

18  II  30  ... 

47  56  8  ... 

00839  ... 

27  .. 

18  19  11  ... 

47  28-4 

00583  ... 

29  ... 

18  27  18  ... 

46  57  9  - 

0'II02 

Dec    1  ... 

IS  35  ii  ... 

46  25  0 

3  •■• 

18  44  5'  - 

45  49-0  ... 

00311  ... 

0-0923 

S  •■ 

18  54  20  ... 

45    9  4 

00738 

7  ••• 

19    4  19  .. 

44  25  s  • 

O'0O23  .. 

9  ■■ 

19  14  48 

43  36  S 

II  ... 

19  25  47  ... 

42  415  ... 

9-9721 

0  0549 

13  ... 

19  37  "7  ■  • 

41  395 

00356 

IS  ... 

19  49  17  • 

40  29'3  •■ 

9-9409  ... 

17  ... 

20    I  47  ... 

39  9» 

00161 

19  ... 

20  14  45  ... 

37  39-8 

99^3 

21  ... 

20  28    9  ... 

35  57-8 

9-8784  ... 

9-9965 

23  ... 

20  41  54  ... 

34  2-8 

2S  ... 

20  55  57  ... 

31  53-6 

9'85oo  .. 

27  •• 

21  10  13  ... 

29  29  3 

99772 

29  ... 

21  24  37 

26  49  5 

9  8263  ... 

99585 

31  ... 

21  39  4 

^  23  54  9  • 

On  the  evenin 

5  of  November  4  the  comet 

OS  viewed 

in  one  of 

the  larger-sizei 

a  comet'Seekers  of  Martins 

of  Berlin, 

was  con- 

spicuons  enough,  with  traces  of  a  tail.  On  October  29  Mr. 
Talmage,  observing  with  Mr.  Baxdaj's  IQ-iach  refnctor  at 
Leyton,  considered  tt  made  aboot  the  HMM  faapieiilen  apoa  the 
eye  as  the  annular  nebula  in  Lyra. 


Tkmpkl's  Comxt,  1873  II. — According  to  the  calculations  of 
M.  L.  Schulhof,  of  Paris,  this  comet  will  arrive  at  perihelion  on 
the  20th  of  the  present  raanlh.  Its  position  on  the  evening  of 
the  previous  day  will  be  approximately  in  K..\.  l8h.  33''^.i 
N.P.D.  114°  o',  di^t.^nt  from  the  earth  1-93,  and  frotn  the  sun 
I  34,  so  th.it  the  theoreticil  intcn>ity  of  light  expressed  in  the 
usual  way  will  be  0-15,  under  \^  hich  condition  it  will  be  of  the 
last  degree  of  fciintncss,  juJijing  from  the  experience  of  iS7<. 
.Still  as  the  comet  sets  more  than  2h.  20m.  after  the  sun,  it 
would  be  well  worth  while  to  search  for  it  where  there  is  a  cfau 
sky  near  the  horizon,  especially  in  the  South  of  Europe. 

A  New  Star  Cataloguk.— Prof,  van  de  Sande  Bakhnyxen 
states  that  the  catalogue  of  positioas  of  stars  contained  in  the 
first  sixty-six  volumes  of  the  Attrottomische  Nachrkhten,  com- 
menced by  the  htta  Pirof.  Hoek  and  continued  by  Dr.  Kani. 
formerly  of  the  OfaMmtoiy  at  Leirden,  has  been  completed  HH 
iiieadjriw  the  was.  It  oootians  the  places  of  nearly  5000 
itonsidMld  to  tSSS*^  their  annual  preoessuMs,  and  the 
Modtf  TMirthriL,  the  epoch  ef  obssrvatiiBi^  Ae.  It  Is  aot 
MttgwedlairfMrtway  the^^  be 
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THE  Oh  AX  lENNATVLJDA  ^ 

S  report  w  a  very  thorough  pieee  of  work.  It  contist^*  of 
a  detailed  and  finished  de<icription  of  Kpecimeos  dmigid 
dariaff  an  excursion  of  the  Birmiugham  Natural  History  SooMly 
io  July,  18S1.  Tlic  specimens  all  belonged  to  the  three  species 
funiculina  qutidrani^ularii,  Pcnnatula  phosphorea,  and  Vi'vu- 
btn'a  mirabilis.  The  langn:^  m  lllrich  they  are  describctl  is 
very  dinmct  and  lucid,  UioufB  |'»k"rT  mDe  critiasm  may  be 
allowed  as  to  the  scale  of  measuremeiit  used  and  a'«  to  a  certain 
point  in  the  noaendatnre.  Measurements  are  given  in  the 
dedmal  divisions  of  an  iacfa,  instead  of  the  metrical  system, 
which  iK  NO  much  more  aUisfactavy.  The  axial  portion  of  a 
Penwtnlid  is  described  as  oonsiatinc  of  two  parts — the  !>talk  and 
dMtaehis,  the  kttnr  bauw  the  j>oljp4iaaruig  portion  ;  and  the 
WNd  ''slem''i»iMdCBratcdnnoHNdnuNHi«thnn^ 
aaiaof  bothnddt  and  stalk.   "Staat"  iMwid  aatnraUy  mean 

the  polyp- 
for  the 
libllowadin 
tiypa"  aal  ■■aDaMB'  im  dM  tiro 


hinds  of  iniWitaBli.  faacNrlhl«te 
lining  membcaiM  b  calad  adodann^  bnt  ao  tataaBea  ia  nade  to 
be  net  that  the  ffrfdenoefMr  tta  befav  aetodemic  b  cnbiyo- 
lojncal. 

The daNriUtok  aad  tana gliMi  eUMMhaaan  0w  tnt 
published  hi  EagBsh  «Odi  deal  with  the  inlMael  alrotfaR ; 
aaddMraea  in  aoetereqMets  moce  comnlrta  aad  pertett  dun 
tboteor  KSIliker  in  his  monograph  on  tne  PennataUde.  The 
enariDation  of  the  hu-gert  af  me  tpechneast  which  was  tfairty- 
aiae  mches  long,  has  finally  dkproved  the  vi^ty  of  the  distinc- 
tioB  naiiitaiiied  by  Verrill  and  Gray  to  exist  between  the  Scotch 
Fmiki^mat  and  that  of  the  Mediterranean  and  Scandinaria. 
The  supposed  sp«cie-^,  F.  Forifsii,  is  simply  the  younger  form, 
the  largoit  of  the  Oban  specimens  being  in  all  respects  a  typical 
F".  qmadrangularis. 

A  very  interesiting  part  of  the  work  i.t  that  which  refers  to 
the  reproductive  organs  cf  I'fitnatula  photpkorra  ;  the  male  and 
female  elements  arc  here  fully  described  awl  figured  for  the  first 
time.  The  fact  of  ilit  ^excs  beiiig  di<itinct  was  ascertained  by 
Lacazc  I>uthier>,  but  neither  he  nor  Kullikcr  give  fig^ircs  or 
sati<ifactory  descripticn  ■  of  i:;c  sexual  organs.  The  m  ile  ele- 
ments are  shown  hrre  to  lit  prodmeKl  in  spherical  c.i|iM!le--, 
which  at  first  si^iht  resemble  >  'Nti. 

In  the  account  of  I'irQu'cr!.:  the  procc--s  of  tlic  orii^m  '^f  new 
polyps  is  deM;ril>cil  The  t  >iii,ich^  ;vri-e  in\  ■  i:inai ions  of 
the  surface  of  the  rachis  into  the  cavity  ot  lon^e  can.i;';  lined  by 
eiidodcrm. 

An  in};enious  di«icus!tion  of  the  renscn  why  specimens  of 
Virf^i'arui  when  drcilpcd  arc  aliiKJ'.t  always  truncated  at  the 
upper  end  leads  to  the  cmchi  ioti  that  the  loss  i.s  due  to  the 
attacks  of  fish. 

The  description*  are  followed  by  a  complete  critical  list  of  the 
literature,  nml  an  account  of  the  geoprapliieal  distribution  b  ith 
in  [he  sea  atui  in  rauM:ams.  The  figures  arc  very  clear,  ai.d  at 
the  same  time  artistic.  It  is  much  to  l)c  regiclted  that  tlic 
condition  of  the  specimens  di<l  no!  .lUow  the  histology  to  be 
completely  made  out.  No  doubl  the  liirnunijliim  Society  will 
pay  greater  attention  to  the  presemtioB  ol  material  fot  this 
*  J.  T.  ComUMOKAM 


may  be  dateribed  ea  fba  *haby 


idi 


XOTES  FROM  THE  OTAGO  UNIVERSITY 
MUSEUM 

III. — Qm  sottu  Embryos  of  "  CallorhyHihui  amtarcticus  " 

COME  weeks  since  I  obtained  from  a  fisherman  a  nnmlicr  of 
•~'  eggs  of  Callorhynehus  untarcticus  from  Wickliffe  Bay, 
Otago  feninsula.  As  I  l>elicve  thi%  is  the  first  time  any  obsenra- 
tion  have  been  made  on  thr  development  of  the  IfoloctphaH,  the 
following  rqxirt  of  rcm.irks  made  at  a  meeting  of  the  Otago 
laalitute  on  May  7  may  be  of  some  iutcrc---t  ti.t  luorphologists  : — 
"The  e^gs  were  found  buried  in  the  sand  a  htile  below  low- 
water  iiuuk,  .1  |"i  iiii  n  \\  hich  would  seem  to  cast  some  doubt  on 
the  geueially  acccjttod  theory  which  accounts  for  the  peculi.ir 
fonn  of  the  cgg-shcll  by  supposing  it  to  have  ac4uircd  a  protec- 
tive resemblance  to  kelp.  Tlic  cavity  for  the  embryo  has  au 
elongated  pyriform  shape,  the  bro.id  end  being  anterior,  .ind  the 
n;irrower  or  jx)sterior  end  produced  into  a  long  canal.    On  what 

■  Krport  l.y  l'n>f  A.  Milncs  llwAsB,  MLA.  OlSlk.  iOi  IRBmI  P. 
MantkalL   Uvmiiigiiam,  iWi. 


_  .  ihenbefteadiaideof  theadddle 
the  aaterior  end  a  leoftateal  ait  in  thii  wdl  of  Ae 
cavity,  which  serves  toaOoar  oT cumita  to  and  ireiB  die ktler 
for  (espiratory  porpoicai.  TIm  aalcrldr  eada  cf  (toe  dite  ar* 
ludM »aiiwiilacetellw«dl  ef  die aM  Aafl;  varyaMB 
imnaaiii  fniw  tallliii  !«■■■  ie|iliiiii  aliiii|t  ihSi  Ihiii  wil  iiiniiiim 
a  valve^  the  kteral  haudatiaa  of  which  are  faraied  by  the 
respiratory  slits,  its  aaterior  baeadary  by  the  line  of  rupture. 
This  vabe  readily  opens  outwaida  by  preacure  on  itt  inner  ftaee, 
and  servea  (or  the  exit  of  the  fcetea ;  pressnre  npon  its  onter 
face  only  forces  it  against  the  opposite  wall  of  the  cavity. 

"  The  advanced  embryo  lies  in  the  cavity  in  such  a  position 
that  ha  head  lies  at  about  the  le\-el  of  the  base  or  hinge  of  the 
valve^  and  therefore  some  distance  from  the  anterior  end  of  the 
cavity,  ita  tail  lies  in  the  narrow  posterior  prolongation  of  the 
cavity,  which  fits  it  accurately ;  its  right  .<dde  lies  almost  in- 
variably agaioat  the  aatood^  Ita  left  agaimt  the  haiiy  tide  «f  the 

egg-shell. 

"  Unfortuiwtely  thr  vni'  i  V  'S  in  .--.ll  the  four  do-fn  r  i;:^  -  e<- 
iimined  were  in  a  toleralily  .idvan.:cd  stage  of  dcNeloj  uieiil,  so 
that  there  Mill  be  liltie  chance  of  iLjettmg  younger  -i.iges  uatd 
next  .lUluuin.  The  youisgejl  obtained  arc  aluut  four  inches 
luii^  ;  lliey  have  lar^^e  yolk-sacs  (l'75  inch  in  length),  ..nd  very 
long  external  gills  jirojccting  from  the  o|ircuI.ir  aperture;  the 
snout  has  .acquired  the  characteristic  fomi,  I  iit  the  tail  shows 
as  yet  no  trace  of  lietcni cereal ity,  nor  the  skin  of  the  silvery 
character  it  has  in  the  adult.  i)cing  in  the  fresh  slate  translucent 
and  highly  vascular.  1  he  yolk-s.-ic  is  remarkable  ;  it  is  longi- 
tudinally elongated,  and  produced  into  numerous  blunt  ;>aircd 
projections,  which  are  t  derably  constant  in  po-ition  ;  one  pair  of 
these  alu  ay-  lie-  to  the  anterior  end  of  the  dorsal  s,!rf.ice  of  the 
yolk-sac,  anci  ixt  u  cen  them  the  snout  of  the  embryo  is  invanably 
situated.  1  he  luul'dical  or  somatic  -talk  is  pnODOal^ Ohealell^ 
the  foetus  l>cing  se^-ile  upon  the  yolk  sac. 

"As  in  Elasniobranc'is  ;'..e  yolk-sac  is  gradually  drawn  lato 
the  cti'lome,  and  so  coivsisi,  in  advanced  stages  of  an  internal 
and  an  external  portion,  the  iDrincr  c  iiitinually  incrc.  sing  at  the 
expense  of  the  latter.  As  the  external  portion  diminishes  in  size, 
it  loses  its  blood-vessels,  and  its  projections  gradually  disappear. 
In  the  latest  stage  obtained,  the  external  portion  is  not  more  than 
0'5  inch  long,  the  internal  porii  .n  icihl^  luUy  I '25  inch  in  length, 
and  causing  a  great  distension  of  the  abdooiiaal  waiU.    In  thit 

sia^e  also,  the  extercal  gills  areafaaBRbedyeedtlMadidtckanctm 

of  the  integument  attaine<i." 

The  foregoing  descrijition  appeared  in  the  Nr..-  /.tiimd 
Jomnal    Scitmt  for  this  month.        T.  JsFrucY  Fauuw 


UNIVESSITY  AND  EDUCATIONAL 
INTELUGENCB 

O.XFORD. — The  delegates  of  the  Common  University  Fund 
have  agreed  to  appoint  a  Reader  in  Anthroi>ology,  so  as  to 
■atili-sc  til-  prc-cnce  of  r>r.  lylor  for  University  instruction.  In 
a  ConvocatL  in  to  be  held  on  November  15,  a  decree  w  ill  be  sub- 
mitted to  the  Ilon^e,  fixing  the  Reader's  ■ti]<  ml  at  200/.  a  year, 
OT^condition^that  be  lectnre^tlCTrt^oPce  a  week  in  each 

assistance. 

A  .Scholarshi)!  iu  Naliiial  ."^ciet'.cc  c  ofTcred  this  term  by 
W'adham  College.  Candidates  may  offer  either  Aidmal  Mor- 
phology, Hotanic.-i!  Mnridiol.>{;y,  or  Physiology.  They  will  also 
i>e  examined  in  Elementary  chemistry  and  Physics.  Weight 
wdl  al.so  be  given  to  a  knowledge  of  French  or  German.  Can- 
didates mnat  lend  in  their  namea  to  the  Warden  on  or  before 
Neeember  1$. 

CAMBMixiB.— Dr.  H.  Sidgwick  has  been  elected  Knightbridge 

Professor  of  Moral  Philosophy.  Prof.  Donney,  F.R.S.,  has  been 
approved  for  the  degree  of  .Sc.  D.  r)r.  Rooth  has  been  elected  Hon. 
Fellow  of  Petcrhoase  ;  and  Professors  Dewar  and  M.  J.  M.  Hill 
have  been  elected  Ordinary  t  cU  >  ,v.-.  Me--.rs.  A.  <j.  (ireenhill 
and  R.  R.  Webb  will  be  tiic  lixammers  in  the  -Mathematical 
Tripos  of  1S74.  The  honorary  degree  of  M.A.  has  i  ecn  om- 
fcrred  on  Prof.  .Macalister,  F.R.S.  Messrs.  j,  A.  Fleming  ami 
S.  L.  Mart,  Iioth  distinguished  Natonl  SdSBee gndoatab  OBW 
been  elected  Fellows  of  St.  John's. 

Dr.  Gaskell,  F.K..^.,  is  to  lie  approvetl  as  a  Teacher  of  I'hy- 
sioli^.  Dr.  F.  Darwin  as  a  Teacher  of  Biology,  and  Mr.  G.  B. 
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Atkiaton  as  a  Teacher  of  Ph)>ics,  for  the  parpo<i«s  of  medical 
ednoBtion. 

Tbt  hoDorarjr  deme  of  M.  A.  is  ptepoaed  lo  ba  canfecied  on 
Mr.  A.  Graham,  Firsit  Assicuat  at  the  OUwrwInrj,  hi  tteog- 
nitiHi  of  bis  astrooonical  aawioBi. 

Mr.  M.  C.  Potter  of  rtteihwe  tat  been  »ppaiiitad  Awhtwu 
Cantor  of  the  Herbarinm. 

Mr.  W.  H.  CaldweU,  FeUow  of  Cahtt  Colkf^  hu  baen 
mpadbtti  the  fint  fiaKovr  atadeni. 

At  St.  JokaCs  CoQatfi,  in  December.  thoR  wOI  be  open 
for  mmpuStiaa  awns  ttadcma  wbo  bam  wt  oommeiieed 
imMaoni  ia  ib»  VtSmikf—Tkt  FoandaHon  Sdiolanliips 
then  foeaa^  tvo  of  «Udi  iMgr*  after  mMeace  b  com- 
inwiwail.  be  noeaaed  in  vahie  to  leoi.  a  fear  OB  ooodition 
of  ngmt  lesldaKe,  .<iiUbfactory  pr»ffRSi^  and  gaod  conduct ; 
fear  jfiaorSdnhniiups,  two  being  of  the  valoeof  75/. «  year 
and  two  of  so/.  •  war;  Uiree  Exhibitioas  of  50/.  a  year  for  two 
jnaoi  owe  Exbiwdoa  of  40/.  a  yoar  for  four  70^8 ;  one  Bdd- 
l-itioa  of  32/.  a  year  for  four  yean  I  lyflicr  with  twn  Kxlilhi- 
Uoaa  of  30/.  a  year  for  four  years ;  one  fichtbition  uf  33/.  6/.  S</. 
a  yoar  fnr  three  yean.  The  namber  of  Exhibitions  may  be  in- 
creased if  candidates  of  sufficient  merit  present  themselves.  The 
Fooadatioa  Scholarships  and  Minor  Scholarships  are  open  to 
candidate*  under  nineteen  years  of  age.  '1  be  Minor  Scholarships 
lire  tenable  for  two  years  or  until  the  Minor  Scholar  is  elected 
to  a  Fonodation  Scholarship.  The  Exhibitions  arc  open  lo  all 
candidates  irrestl<^ctive  of  age,  and  are  nof  vacated  by  the  elec- 
tion of  the  F.xhibitioner  to  a  Foundation  Scholarship.  The 
number  uf  Fodiidatiou  Scholarships  is  sixty.  Candidates  may 
present  themselves  for  examination  in  any  of  the  following  sub- 
jects, nauicl),  Clav^ics  Mathematic  ,  N.itiir.d  Science,  Hebrew, 
uiid  .San-kri!.  A  caiidid.itc  Ui.iy  Ik  elected  on  the  ground  of 
profa-iciH  V  i  I  any  i  ^nc  of  tlioe  taken  I'y/^'v-  The  Ex.ninituitlon  in 
Natural  Science  «  ill  include  |).ipers  .^nJ  pruclical  work  in  I'hysics, 
Cheiuistry,  Gcnei.il  Hiolugy,  Ii  .t.my,  Zoology  and  C"oniparalivc 
Anatomy,  Hum.m  Anatomy,  Physiology,  and  Geo]  igy.  K\cry 
candidate  must  show  a  competent  kuowledge  of  two  at  least  of 
the  following  subjects,  namely:  (l)  Elementary  Phybics,  (2) 
Elementary  Chemistry,  (3)  ElcmcnLary  Uiolo^y  [the  range  of  the 
examination  in  Klcmcntary  liiolouy  may  l>c  taken  as  defined  by 
t  ie  contents  of  Ilii\ley  nml  Martin's  "Course  of  Practical 
Instruction  in  1  lernenlar)-  iJiolog)' ''  (M.ncmil'an*].  A  candidate 
may  be  clectetl  on  the  ground  of  sjiecial  proficiency  in  any  one 
of  the  forcgning  sciences.  Each  candidate's  name  should  be 
sent  not  later  than  November  tft  tO  ttM  twlor  mdir  wimn 
it  is  proposed  to  place  him. 


SCIENTIFIC  SERIALS 

TtaS  ymnuU  tf  FhysulMv,  vol.  hr.  ITOL  S  and  3,  August, 
1883,  contaiMi  W. H.GaiUl»otttlwincrvatfc»ofthelMart, 
with  special  lefaeiwie  to  fltebeart  of  ftetortoiie  fpleten  to  s). 
— T.  1^  Cash,  descriptioii  of  a  doable  cardiopapli  far  the  frog's 
heart — Wesley  T.  Mub,  an  examination  of  some  controverted 
points  of  the  physiol<^  of  the  voice,  especially  the  registers  of 
the  singing  voice  and  the  falsetto. — F.  Warner,  a  method  and 
apparatus  for  obtaining  giaphic  records  of  various  kinds  of 
movements  of  the  hand  and  its  ports,  and  of  enumerating  such 
movements  and  their  cumbinatiuDs  (plate  6). — H.  H.  Donald- 
(on  and  L.  T.  Stevens,  the  iiiflacnce  of  digitaline  on  the  work 
of  the  heart  and  on  the  flow  through  the  blood-*'Cssels. — G.  F. 
Veo  and  Th.  Cash,  on  the  relation  between  the  active  [)hases  of 
contraction  and  the  latent  period  of  skclct.al  nni-cle. — S.  Kingcr, 
a  thinl  contribution  regarding  the  influence  of  the  :iu>r^anic  con- 
stituents of  tlie  blood  on  the  veiitricul-ir  coulinctijii. — L.  C. 
W'oold  ridge,  further  obicrvsUoas  on  the  ojagulatioa  of  the 

bloo.1. — Also  Sopflaent  Put  to  voL  hr.  Pfa||iiolc«ioal  papan 

of  1882. 

The  y^urmJ  ^  the  Royal  MkroscopUai  Satiety,  OetoXxer, 
1883,  contains ;  On  Atplomdkma  eUetbomU,  nov.  sp.,  by  £.  T. 
Hudson,  LL.D.  (pktes  9  and  10),  with  the  usual  bimonthly 
summary  of  current  researches  relating  to  soology  and  liotany 
(prindpaUy  iLvertebrata  and  Ciyptogamia),  microscopy,  &c. 

Tu  AmtHnm  IfiaimMa  tar  Ortober,  1883,  coidaiiia  t  Mui's 
fhce  in  aalBR^  hj  V.  LaddnftaB.— The  Naturalist  Bra- 
tOkm  EspodMon  (No.  2,  coBtfaned)^  Oe  Lower  Jacuhy  and  Sio 
Jmufau,  bsrH.Il.  Si^^On  flw  dHtia  of  the  Cokwado 


desert  and  the  region  further  east,  by  R.  E.  Stearns  (woodcots)' 
— Review  of  Report  C4  second  geological  survey  of  Peatnyi* 
vania,  by  Dr.  P.  Fraxer. — Means  of  ^nt  dispersion,  by  G>  J. 
Hill. — Is  the  group  Arthropoda  a  valid  one  ?  by  I.  S.  Kingiley, 
— On  the  Scrpentme  of  Staten  Island,  Mew  Vorlc,  and  on  • 
dandficadoB  01  the  mini  icicMcai  bjr  T.  SiHijr  Hut. 

PnKeeJiH/iS  of  the  Limntan  Stx  ie/y  of  Htm  South  iVaUi,  voL 
vii.  part  4,  1883,  contains : — E.  P.  Ramsay,  on  new  species  of 
Solea  ;  contributions  to  Australian  Oology,  part  2  ;  notes  on 
birds  from  Solomon  Islands. — E.  Meyrick,  Australian  Micro- 
lepidoplera,  Oecophorido:. — Prof.  Stephens,  geology  of  the 
NYcstem  ocKiliields,  parts  i  and  2. — Dr.  J.  C.  Cox,  edible 
Australian  oysters. — C.  W.  de  Vis,  new  birds  of  Queensland ; 
description  of  a  new  Belideus  from  Northern  Queensland  ;  on  two 
new  Queensland  fishes. — Rev.  C.  Kakfabrenner.  Fun^i  aliquct 
AmstnUia  Onenlalis,  and  on  new  species  of  Agaricus. — Rev. 
J.  E.  Tcnison- Woods,  botanical  notes  on  Queensland;  on  a 
species  of  Brachyphyllum  from  mcsoioic  coal  beds,  Ipswich, 
Qaeeiisland.~\Vm.  Macleay,  new  iishes  of  Ncw Ovbea,  No. 3. 
— Wm.  A.  Uaawell,  on  Pkormm  amttraUs,  n.sp. ;  an  instance 
of  symbioda  fan  Aednla  lodging  in  the  pits  of  a  qieeias  of 
CdleiKMrn) ;  aegsMntal  otgans  of  Aphroditca.— On  some  new 
species  of  Australian  tnUooloos  annelids  (plaic). — E.  Ilaviland, 
plants  indigenous  to  Sydney.— Rev.  Dr.  WooUs,  Eucalyjits  first 
known  in  Europe.— J.  J.  Fletcher,  comparative  anatomy  of  the 
female  urogea^  system  in  kanguooa,  part  t. — Dr.  H.  R. 
Guppy,  habits  of  the  Biigos  of  the  Solomon  Islands. 

VoL  viil.  port  1,  Jane  lo^  1883,  contains  >-WUliam  Madcay, 
a  aair  fcni  of  aullet  from  New  Guinea.— J.  J.  Fletdicr, 
anatonqr  of  the  uragenital  ^stem  of  the  kangaroos,  part  a.— 
C.  W.  de  Vis,  extinct  naraapial  ranaina.— C  F.  RuBsay,  ceo* 
iributiow  to  the  aoelagjr  of  Mow  Gninea  (flat^  SMiUHu 
/o/iMMHMt).— Sona  aaw  AimiaWw  isbat.— H.  R.  WUttill, 
habitt  of  TWtfwrihOMhnnd  Zimwdb  amfrnAtr }  ontbo  fonwilgr 
of  a  spedaa  of  i**t*—i—  —it—,  j.  £.  iMMB^Weodi,  on 
the  eoal  don  of  AintiaWa  (deven  plBle%  bdloljrpeB) ;  gives  a 
hiatonrof  tho  wUadaaddHeritotifo  w 
K«r.  &  SoortMHid,  oootribatioas  to  the  flofs  of  Qncrnslsna. — 
Rev.  C.  JUcUmaner,  two  new  fungL— Jas.  Norton,  liractlfi* 
catteof  dw  Bnnya  {Arcuuana  bidwdlui  in  Qneendaad. 

VoL  dU.  part  2,  July  17,  1883,  cootainai— E.  HavOand, 
plants  indigenous  to  S^rdney,  Nos.  3  and  4.— C.  W.  de  Vis,  tooth- 
marked  booes  of  extinct  marsupials  ;  on  BrachalUtts  falmeri^ 
an  extinct  marsupial ;  on  a  lower  jaw  of  Palorehedes  mudf  on 
some  new  genera  and  species  of  Australian  fishes.— H.  K. 
Bennett,  habits  of  Leifca  octUatu;  on  water  from  Eucalypti 
roots.- Wm.  Macleay,  fishes  from  the  Bordckin  and  Mary 
Rivers;  New  Guinea  fishes,  Na  4. —J.  J.  Fletcher,  on  a  vivi- 
parous lizard  (Hitmlia  elegaM).—]ohn  Urazier,  synonymy  of 
Aufttralian  and  Polynesian  land  and  marine  moUusca  ;  localities 
of  some  species  of  recent  Polynesian  moHusca. — Rev.  J.  E. 
Teni-on-\Voods,  i;.e  .  >ic  foisils  from  Central  Australia  (two 
plates). — Rev.  B.  icortcciiuu,  second  half  century  of  plants  new 
to  South  Qoeensland. 

Rn'ue  InttmationaU  des  Sctenca  BioloHfues  for  Jnlv,  1883* 
contains :— Elic  Redus,  studies  on  imOf^enous  paopw  t  tt» 
Khonds.~Ftof.  Hadflf,  living  orydiaai  and  tfw  nn  (0  dad^ 
them  (tnadMed).i^Ptaeeediati  of  ^  Anaduny  or  Sdenees, 
Paris. 

Angnst.— Leon  Metdmikov,  enqr  on  flw  Chtfatim  commu- 
nion :  the  God  of  Tfjliaaml  the  God  of  Nazareth. — Prof.  Huxley, 
Itvinc  organlama  anl  (he  way  to  study  them  (translated). — Pro- 
ccedmgs  of  the  Aoidnqr  of  8cfcncc^  Amsterdan^  ana  of  the 
.\cademy  of  Sdeuaib  Firia. 

September. — Prof.  Hmd^,  ^!^K  VS"^""  ""^       way  to 
study  them  (translated).— FHt  VnDiMHon,  the  primitive  anew 
ton  of  living  danti  and  thdriddfaB  tome  doetrine  of  evohi- 
tion.~Pioeecaings  of  flie  Arnjttnijf  of  Sdenees,  Avis. 

Atti  of  the  Royal  Aa\4my  id  Lb$td,  June  17.— Remarks 
on  Schitf^s  memoir  on  changes  of  volume  during  fusion,  by 
Sig.  Camizzaro. — On  De  Stefani's  upper  crest  of  the  Apen- 
nines,  by  S.  Cffri^H  and  Taramelli.— On  the  temperalm 
correspoodigg  trilll  the  glacial  period,  by  S.  Pietro  Blasenn. 
— On  the  aMaMilMicnt  of  altttudes  fay  neana  of  the  barone* 
ter,  by  8.  Faolo  Boani.— On  the  isofaaraoMtrk  types  of  Italf, 
by  the  same  author. — On  the  first  phenomena  in  the  deve- 
lopment of  the  embno  of  the  Boops  (S»lpa  maxima)^  by  S. 
Fcanceeco  Todaiov— On  the  eakrie  devdoped  in  Uqdds  by  the 
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discharge  of  dectiic  condcn.«ers,  by  S.  Euiilio  Vilkri.— Rroort 
on  the  antiqiiilies  recenlly  discovered  in  V.il  della  Torres  Adrb, 
Forl^  Ornmot  and  other  paru  of  luly,  by  S.  I-'iorclli. 


SOCtBTIES  AND  ACADSUrSS 
Paris 

Amdcny  of  ScteaCM,  Odober  29.— M.  Blanchard.  pnsi- 
dealt  la  Ibt  cbidr.— AUnsioa  wu  nade  fay  the  President  to  the 
loM  mlaiMd  trr  th«  Academy  ia  tba  penoa  of  M.  Ix>ui't 
themcdiaddai),  «1m  dkd  aiddeiilT  on  the  n^ht  of 
16.— Okicrraliow  on  tlwgMmtrkal  defonnaticau  pro- 
dmt  ty  i*  uin  on  a  wclmiilag  yllelopipedoii  witbiinriong- 
aiiai  in  n  rini^  diredimi  (two  nhnttatioiu),  bv  M.  Tmca.— 
FomO  and  amge  man :  antbropokgikal  itadiHL  to  M.  de 
QvMAIM.  fn  presenting  this  imjporlaat  trailt  to  UwAcadtmt, 
ue  MllKir  remarked  that  aiaoa  ine  diieoverka  of  Booeher  de 
Fcrtba  and  the  jawbone  of  IfonlkhQiugnon  tame  twenty  yean 
ago,  not  only  has  the  odrtcooe  «f  QnaianHHtf  Ban  tea  nmver- 
rally  recognised,  bnt  n  certain  maber  of  iMaetOMMniaiy 
racea  has  already  been  detemined.  Tbe  cdilenee  of  Teitiaiy 
aian  alao,  withont  heag  yet  folly  demonatfated,  bat  been  icn> 
dcrcd  highly  probaUe,  capedally  by  Ae  reaeardies  of  M.  Capel- 
linL  A  detailed  aeeoont  la  given  of  all  the  known  Qoateroazy 
races  of  Wcatern  Eanpc^  based  mainly  on  the  fow  remains 
collected  by  M.  de  Baye  In  tbe  artificial  caves  explored  by  him  to 
the  department  of  La  Mame. — Note  on  the  frecdilg  point  of  alco- 
holic solutions,  M.  F.  M.  Raoolt  In  accordance  with  the 
general  bw  established  by  the  author,  the  soluble  ba^es  are  shown 
to  belong  to  two  distinct  groups,  one  presenting  a  moleenlar 
lowering  of  the  freezing  ]it:int  compri'-ed  between  33*  and  48*, 
with  a  mean  of  39"  ;  the  other  lying  between  16°  and  20*,  with 
a  mean  of  19°.  — Ke]N,-tt  on  the  results  of  the  treatment  of  the 
vines  altackid  l  y  |ihyl!oxem  in  the  Maritiine  Alps,  by  M. 
Laugier.  Tl.c  i<_|  .  rt  >,|'faV.>.  fav. mr.xhly  of  the  experiment* 
made  tlunng  the  years  S3  with  sulphuret  of  carbon  and 

sulphocarlx>natc  of  ]K)ta>sium. — On  certain  equations  connected 
with  surfaces  of  constant  cnn-ature,  Viy  M.  G.  Darbmix.  —  l>etcr- 
mination  of  the  efjuivalcnt  of  nicLcl  by  means  of  its  >ul  ili.rc, 
by  M.  H.  Daufii(>ny.— On  a  process  for  detectinf,'  by  chcniical 
analyus  the  traces  o(  blood  in  clothes  that  have  been  waslicd,  by 
M.  C.  Hus&on. — A  comparative  study  of  the  excitability  of  (he 
surface  and  deeper  parts  of  the  brain,  by  M.  Couty. — On  the 
spermatogenesis  of  jxidophthalmons  crustaceans,  and  CNpecially 
of  the  decapod',  by  M.  G.  Herrmann. — Note  on  the  anatomy 
and  phyaioloey  of  the  Sacculine  and  the  allied  genera  I'dtogaster 
mukhttma&amtlifM.  YrnDdagbj 

;  •  Berlin 

Physical  Society,  October  10.  — Pr.  Frolich  made  a  report 
on  measurements  of  M  lar  hint  exrcuit.!  by  him  in  contin\iatiMi> 
of  ob'crvatiijn-.  he  liad  maiic  ;U  an  c  iilicr  date,  according  to  the 
method  he  was  ftill  pursuing,  i  ii  the  temperature  of  celestial 
apace.  Observations  on  ihc  temperature  of  the  earth's  -urface  ; 
Bad  led  him  t'l  ilic  I  aiMftion  that  solar  bent,  the  jirincipal  source 
of  the  temperature  of  the  earth,  must  pass  through  very  rapid 
oacOIations,  which  ^^cre  in  all  probability  connected  with  the 
mick  movements  un  the  solar  surface  that  had  be^  brought  to 
B^t  by  the  new  methods  of  investigation.  To  establish  these 
variations  bevund  all  doubt  required  long- continued  observations 
of  the  son's  heat  by  means  of  trustworthy  instraments  remaining 
invariable  for  years.  Thermoelectric  piles  provided  with  due 
protective  appnr.uu  could  alone  be  deemed  instmmenU  of  this 
description.  Mr.  Langlt^'s  bolometer  was  not  adequate  for  any 
length  of  time,  tbe  electrK  resistance  of  thin  metal  plates  bcii^ 
liable  to  very  rapid  variations.  The  thermoelectric  pile  he  h.nd 
ande  use  of  was  inclosed  in  a  wide,  double-walled  pi|)e,  opening 
in  front  in  the  shape  of  a  funnel,  in  which  circulated  a  constant 
Stream  of  water  of  atmospheric  temperature.  The  exp«^f«d  front 
cad  of  the  thermopile  was  cl<t<e<l  by  a  plate  of  rock  »ilt,  and 
die  whole  was  set  op  in  such  a  manner  that  it  could  turn  in  a 
ftame,  which  itself  might  be  turned  in  all  directions  and  closed 
fay  means  of  a  Venetian  >huttcr.  The  whole  apparatus  was 
canable  of  revolving  io  all  directions.  The  thermopile  and  the 
guvaaomeler  of  Siemens  and  Halske's  recent  consiinction  were 
perfectly  trustworthy  instruments,  as  Dr.  FnUtdl  had  npeatedly 
convinced  himself.  There  now  remained  dw  (ask  of  finding  a 
Standard  for  tbe  solar  heat  For  this  porpoae  prvpaiatory  ex- 
periments were  instituted  with  ImBinaas  acat  geneiatccs  a  gk>w- 
lag  platian  sheet  aad  aa  daetrieal  gtow»lMiip  of  olds  ooa. 


struetion.  1  hese  expei  iments,  however,  came  to  nothing. 
At  last  recourse  was  Lad  to  dark  heal,  such  as  was  pro- 
duced from  a  hollow  screen  tillctl  with  steam,  one  side  of 
which  is  blackened  with  smoke,  and  the  other  whitened 
with  chalk.  With  these  apparatus  meaMirenients  of  volar 
heat  were  taken  on  |«rfectly  clear  day-  under  a  brij^ht 
sun  at  very  dilfercnt  [Kiints  of  the  sun's  altitu  ie,  and  were  re- 
presented by  curse-,  the  abscissa'  of  which  showed  tlic  thicknes-'* 
of  the  transmitted  atmosphere  ;  the  ordinate^,  the  observed 
w.arnith  ef  the  sun.  !  1  ler  t.axnurable  conditions  the  curve 
formed  a  straight  line,  whuh,  when  extended  to  zero  of  the  ab- 
scissa, furmsheil  the  niea- urrineii!  of  the  v,,lar  heat  without 
atnu>'-])licr,c  ulisorption.  ihe  measurements  were  at  first  at- 
tempted to  lie  taken  at  the  berlin  Otjservatory,  but  were  found 
to  present  so  many  irregularities  and  oscillations  in  consequence 
of  the  .situation  of  the  Observatory  in  tbe  midst  of  the  city  and 
tbe  constantly  vaporotis  and  dusty  state  of  the  atmosphere  sur- 
rounding it  that  they  had  to  be  discontiptoed  there,  better  and 
more  regular  results  were  obtained  from  observations  made  at  a 
house  in  the  western  suburbct.  Tbe  best  and  most  ooadaBia 
maasnremenls,  honever,  in  which  the  errors  of  observatioB  van 
nduced  to  I  percent,  were  obtained  from  a  tower  in  tli«  WcatEad 
near  Berlin,  where,  throughout  six  davs  of  the  past  ttmuner,  cnrwa 
were  m;istewd  approximating  very  closely  to  a  straight  line.  Oat 
single  measurement  execated  on  the  Faulhom  at  a  beigfat  of  9000 
feet  yielded  a  perfectly  Straight  curve.  The  six  mea.saremeM 
distributed  over  the  months  of  June,  July,  August,  September^ 
and  October,  showed  considerably  dinerent  results  in  the  dH^ 
ferent  months.  Dr.  Froblich  caused  Dr.  Lohae^  who  had  beta 
taking  daily  photographs  of  the  sun  at  the  Petidaai  Olaw  Ului  J, 
to  supply  him  with  data  regardiag  the  preaenee  of  taas|iiilB 
in  the  last  months.  From  these  dMn  Dr.  Frdhlich  faoal  that 
the  lower  dcKreei  of  aohkr  heat  oonespaoded  with  aameroas 
formations  of  spots,  whUs  tb*  Ugher  jpadationB  of  httk 
V  ere  attended  with  fiewer  saaapots.  In  lins  oriiiflillilPi  Or. 
Frolich  was  disposed  to  aae a  atqaeaoe  of  CMMe  aad  dfecL  It 
wooU  be aeceuaiy.  howevo^  toacanmkia  a  hq|a  aaaiter  of 
obacnatloas,  and  m  portleahrtotdcalkaB  al  dnalad  alalioaa 
befoiaaqr  definitive  jaigtoeal  waU  bt  passed  lesperting  Ot 
intlosnoe  of  sanspott  oa  aolar  haab 
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TUB   AUSTRAL''  JUDGMENT 

THE  inquiry  into  the  sinking  of  the  mail-steamcr 
Austral  in  Sydney  Harbour  has  probably  attracted 
more  attention  than  any  other  case  which  has  come  before 
the  Wreck  Commissioner's  Court  since  it  was  established. 
Not  merely  those  specially  interested  in  or  connected 
with  shipping  but  the  public  generally  were  desiroas  of 
kaowing  bow  it  happened  that  a  magnificent  steamship 
of  tbe  most  recent  construction  should  have  foundered  at 
aadior  in  saio^ih  water  and  in  a  dead  calm.    It  is  satis-  I 
fiwloijr,  therefore,  to  find  that  the  caa;e»  of  the  accident 
have  been  dtscofcred,  and  that  tbey  do  not  aliect  the 
reputation  of  the  ship,  nor  t'lc  crcilit  of  her  designers. 
Tbe  circunwtanceiof  tlie  accident  are  briefly  tbeic     Tbe  1 
ifan^had  completed  her  second  ontward  voyage,  had  I 
disch.irged  nearly  all  her  cargo,  and  had  p.irti.illy  refilled 
ber  coal-bunkerj.   A  coUier  came  alongside  to  continue  . 
the  coaling.  vn\  tbe  vork  was  proceeded  with  during  tbe  | 
night.     In  or^er  to  facilitate  coalinp,  and  to  keep  the 
interior  of  the  ship  clean,  coal-ports  had  been  formed  in 
the  sides,  the  height  of  these  ports  above  water  when  the  ' 
sliip  was  upright  being  about  five  feet.    The  coaling  was 
rapidly  done,  and  no  proper  supervision  was  exercised  by 
any  of  the  officers  of  the  ship  ;  consequently  a  consider- 
able weight  of  coal  was  introduced  on  the  starboard  side  j 
withoot  any  corrc^ponling  weight  being  placed  on  the 
port  side,  and  the  ship  was  gradually  heeled  over.  At 
length  such  an  inclination  was  reached  tbat  tbe  silto  of  j 
the  after  eoaling*ports  were  bronght  to  tbe  fen-lefel ; 
water  be;^an  to  enter  the  ports  and  to  pass  freely  into  the 
interior  of  the  ship,  and  in  fifteen  to  twenty  minutes  from 
tetimB  the  alann  was  given  she  tank.  No  one  appears 
tobave  observed  the  dangerous  proximity  of  the  coal 
ports  to  tiie  water  until  it  was  too  late  to  save  the  vessel. 
Had  there  been  ordinary  care  and  watcbfolnest  tbe 
accident  would  not  have  occurred. 

This  last  statement  can  be  made  with  certainty  in  view 
of  the  scientific  evidence  respecting  the  stability  of  the 
Austral  given  in  the  course  of  the  incjuiry.  .After  the 
vessel  had  been  raised  and  brought  home  the  owners 
commissioned  a  competent  naval  architect,  Mr.  Elgar,  to 
thoroogUy  investigate  her  conditions  of  stabili^  at  tbe 
time  of  the  accident,  and  under  various  circumstances. 
Asa  basi,  for  I'lis  investigation  an  inclining  experiment 
was  made  on  the  vessel,  and  the  vertical  position  of  ber 
eeatre  of  gravity  was  ascertained.  Simple  calcubitions 
enabled  the  inve-tigator  to  pass  from  the  cxpcrimuit  il 
condition  of  the  ship  to  all  other  conditions  brought  under 
levlew,  and  to  place  before  the  Court  ample  materials  finr 
answering  the  question — Was  she  a  stable  vessel  ?  This 
aaiwcr  was  distinctly  in  the  at^rmative  ;  indeed  there  is 
noMom  for  doubting  that  with  proper  man^ement,  and 
the  occasional  use  of  the  water-ballast  with  which  she 
was  provided,  the  Austral  possessed  sufficient  stability. 
It  is  unnecessary  to  enter  into  details  as  to  her  "  stiffness  " 
and  range  of  stability  in  various  conditions  of  lading  ;  but 
it  may  be  worth  stating  that,  according  to  the  evidence, 
bad  the  coal-ports  been  dosed  and  all  weif^t*  on  board 
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secured,  she  woul  I  have  been  practically  «m)!^|MiMli[r  at 
tbe  time  of  tbe  accident. 
It  would  be  out  of  place  here  to  discuss  tbe  finding  of 

the  Court  as  rej^ardsthe  responsibility  or  blameworthiness 
of  the  owners,  officers,  and  other'  persons  connected  with 
the  management  of  the  ship.  One  bread  general  prin- 
ciple laid  down  by  the  Commi'^sioner  in  his  jud^^ment  may 
be  considcretl  with  propriety,  since  it  affects  not  merely 
the  owners  of  the  Austral,  but  shipowners  aS  a  body. 
Mr.  Rothery  is  strongly  of  opinion  that  shipowners  should 
cause  invc-tigations  to  be  made  of  tbe  stability  of  their 
ships,  and  should  furnish  captains  with  the  results  of 
these  investigations  for  information  and  guidance.  In 
the  case  of  the  AttstratxM  such  investigations  were  made 
until  after  the  accident,  and  what  happeneil  with  her  is 
the  common  case  with  ships  of  the  mercantile  marine. 
There  has  been  a  remaricable  advance  in  the  applications 
of  scientific  niethodi  to  merchant-ship  construction  of 
late  years,  and  the  consideration  of  problems  of  stability 
baa  been  forced  ttpon  the  attention  of  shipbuilders  and 

shipowners  in  many  civo^.  Hut  the  adoption  of  the 
Commissioner's  opinion  would  involve  a  much  greater 
estension  of  sdentiflc  metbod  and  exact  calculation  than 

hn=;  yet  taken  place. 

Shipbuilder-,  necessarily  have  no  control  o\  cr  the  load- 
ing of  the  ships  they  build  ;  and  in  most  merchant 
s'<ips  the  stability  is  practically  determined  by  the 
nature  and  distribution  of  the  cargoes  carried.  Up 
to  the  present  time  exceedingly  little  information  is  on 
record  as  to  tbe  actu  il  subility  of  laden  merchant  ships ; 
and  their  loading  usually  has  to  be  done  under  very 
hurried  and  difficult  conditions  by  men  possessed  of  great 
practical  experience,  but  having  little  or  no  acquaintance 
with  tbe  principles  of  stability.  Owners  bave  hitherto 
been  <  nntcnt  t')  dr;ifnd  almost  exclu-.ivcly  on  experience 
with  previous  vessels  in  determining  the  dimensions  of 
new  dups,  and  have  not  set  nueb  store  en  the  result  of 
scientific  calculation.  Builders,  on  the  other  hand,  re- 
cognising their  want  of  control  over  the  working  of  the 
vessels,  have  regained,  for  tbe  most  part,  from  maklHy 
detailed  calculations  of  stability.  Even  the  leading  firms 
have  chietly  confined  attention  to  experimental  and  other 
\  investigations  which  would  be  osofiil  in  preparing  subie' 
quent  designs ;  and  in  most  cases  the  owners  have  not 
had  communicated  to  them  any  facts  which  may  have 
been  ascertained  respecting  the  stability  of  ships.  Mr. 
Rothery  maintains  tiat  all  this  sliould  be  changed :  that 
fiiller  Investigations  should  be  universally  made,  and  the 
resuhs  furnished  by  the  owners  to  the  captains. 

The  great,  if  not  paramount,  importance  of  due  con- 
sidsBBlion  being  given  to  tbe  stability  of  merchant  ships, 
and  paitiCttbrly  of  cargo-carrying  steamers,  is  recognised 
by  the  most  eminent  authorities.  .  Mr.  Rothery  in  his 
recommendation  indorses  what  has  been  said  and  written 
repeatedly  of  late  years.   But  while  there  is  a  very  general 
assent  to  the  proposition  that  something  should  be  done 
to  secure  a  doe  aBOunt  of  stability  and  to  prevent  im- 
proper or  excessive  loading,  there  is  not  a  similar  agree- 
ment respecting  the  means  to  be  employed.  For  example 
some  of  the  professional  witnesses  at  the  Austral  inquiry 
expressed  doubts  as  to  the  wisdom  of  placing  in  the 
hands  of  merchant-ship  captains  the  results  of  calcula- 
tions fiv  stability  csprNsed  in  the  Cnrms  of  "metacentric 
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diagraiiK"  or  "curves  of  stability."  These  gentlemen 
feared  that  to  the  average  ship-captain  such  curves  and 
diagiams  wonUl  be  miintelligible,'  and  theicfore  of  no 
practical  value.  It  must  be  admitted  that  there  is  some 
ftme  in  this  contention  ;  but  on  the  other  hand  it  is 
obvimn  that  a  very  moderate  amount  of  instruction  ought 
to  suffice  to  make  information  of  the  Idad  inteiUgible  and 
useful  to  an  educated  seaman. 

It  may  be  worth  while  to  mention  what  is  the  established 
practice  in  the  Royal  Navy  in  this  matter.    Each  of  Her 
Majesty's  ships  is  provided  with  a  "Statement  of  Stabihty," 
in  which  appears  a  record  of  the  "  metacentric  heights," 
cwresponding  lespeaively  to  the  "fully  laden  "  and  the 
"  extreme  light "  conditions  of  the  iwssiel.  There  is  also 
a  record  of  the  calculation  >  of  sirtbility  at  various  angles 
of  heel ;  the  angle  at  which  the  stability  attains  its  maxi- 
nrara  and  that  at  which  it  vanishes  being  noted.  In  eases 
where  special  prcciutions  arc  n:cdcd  special  standing 
orders  are  given.   For  instance,  in  some  low  freeboard 
sh{]»s  it  is  stringently  ordered  that  a  certain  maximum 
load  draui;hl  shall  not  be  ;  xcecdcd,  because  any  diminu- 
tion of  the  corresponding  treeboard  would  cause  an  ob- 
jectionable decreaae  in  the  range  and  area  of  die  curve  of 
stability.    Again,  in  some  vessels,  as  coals  ,in<i  stores  are 
COttSamed,  the  stability  is  considerably  diminished,  and 
then  orders  are  given  that  the  ship  shall  not  be  lightened 
beyond  a  certain  minimum  draught,  that  draught  being 
maintained  if  necessary  by  the  ^idmission  of  water-ballast. 
All  these  regulations  arc    i   d  upon  careful  experiment 
and  detailed  calculations.   In  the  original  design  of  tlte 
ships  close  attention  is  bestowed  upon  the  question  of 
their  sufficient  stability;  anl  when  the  vessels  are  com- 
pleted, an  experimental  check  is  put  upon  the  intentions 
of  the  design,  any  necessary  corrections  being  made  in 
the  original  calculations.    IJut  it  :s  right  to  lein.irk  tli.U 
war  ships  arc  much  more  easily  dealt  with  than  merchant 
ships,  because  definite  positions  are  assigned  in  them  by 
the  desi'^tuT  for  all  the  weights  carried-  whether  they  be 
armour,  or  guns,  or  coals,  or  ammunition,  or  outfit 
Hence  it  is  possible  to  state  distincdy  wint  is  tlie  sta- 
bility in  the  fully  laden  ror.dinnn,  and  what  arc  the  ex- 
tremes of  possible  variations  in  stability  as  coals,  stores, 
fte.,  are  consonicd.   In  merchant  ships,  aa  was  remarked 
above,  the  designer  and  builder  have  no  corresponding 
control  over  stowage,  and  in  practice  very  considerable 
vaiiatioM  in  stowage  necessarily  occur.    Leaving  this 
difference  aside  for  an  instint,  it  may  be  stated  that  in 
the  Royal  Navy  the  information  given  on  "  St.itenients  of 
Stability  '  is  highly  valued  and  well  understor>d  by  naval 
officers.    This  result  is,  no  doubt,  attributable  in  a  large 
degree  to  the  fact  that  at  the  Royal  Naval  College  for 
many  \ears  past  danes  have  been  arranged  wherein 
naval  officers  receive  instruction  in  the  elements  of  naval 
architecture,  and  especially  in  the  methods  of  interprciing 
the  various  statements   an  l   drawings   issu'?d   by  the 
Admiralty  to  the  ships  of  the  fleet.   Similar  instruction 
could  not  fail  to  be  of  service  to  officers  of  the  mercantile 

mar-nr.  and  '  «•  \dm»ralty  have  m  ido  pr  ivis'iin  in  the 
Regulations  for  the  admission  of  a  certain  number  of  such 
ofltcers  annually;  bntai  yet  no  advantage  has  been  taltea 
of  the  perniission,  Eith>  r  in  this  w.iy  or  in  Sf>mc  Other, 
instruction  must  be  obtained  by  merchant  captains  if  they 
are  to  exercise  an  intelligent  control  over  thie  loadteg  oip 


their  vessels,  and  to  insure  the  provision  of  sufficient 

stability. 

It  seems  very  probalile  that  one  fcsnlt  of  rseent  uccui^ 

rentes  and  discussions  will  be  the  grant  of  greater  freedom 
to  shipbuilders  in  choosing  the  dimensions  for  new  ships 
than  has  been  customary  kHbeito.  And  it  may  be  and* 
cijiated  that  increasing  attention  will  be  bestowed  upon 
investigations  of  sf  ibibty  in  connection  with  new  designs. 
But  whatever  improvements  may  be  made  in  the  gaMVal 
practice  of  shipbuilders,  the  responsibility  for  manage- 
ment and  loading  must  always  remain  with  the  owners 
and  commanding  officers  of  merchant  ships.  Ill-advised 
action  on  their  part  might  render  ititile  all  the  pcecautioos 
of  the  designer.  He  may  have  secured  what  seems  n 
good  margin  of  stability,  on  the  basis  of  some  hypothetical 
arrangement  of  a  certain  dead  weight  which  was  suj^KMod 
to  be  the  maximnm  a  ship  would  cany ;  and  yet  in 

practice  some  more  critical  condition  of  loading  may 
arise  which  must  be  dealt  with  by  those  in  charge  of  the 
vessel. 

Having  regard  to  the  very  considerable  variations  in 
the  character  of  the  cargoes  carried  by  the  great  majority 
of  mercliant  ships  on  their  several  voyages,  it  appeacs  tn 
be  highly  important  that  owners  and  captains  should 
have  placed  in  their  possession  full  information  respect- 
ing the  stability  of  their  ships ;  and  that  they  should  be 
able  to  make  intelligent  use  of  t'li--  infi>rmation.  One  of 
the  most  valu.able  pieces  of  information  which  a  captain 
could  obtain  for  a  laden  diip  woldd  be  her  *■  metacentrie 
height."  and  there  seems  no  reason  wlqr  an  intelligent 
officer  who  had  been  famished  with  a  "metacentrie 
diagram,''  and  understood  its  use,  should  not  experi- 
mentally determine  for  himself  before  leaving  poet  what 
measure  of  *stH1hess''his  ship  possessed,  and  at  what 
vertical  position  the  centre  of  gravity  was  placed  (if  the 
conditloiks  of  loading  were  of  an  unusual  chaiactcf). 
He  would  then  have  a  mora  certain  assurance  of  tlm 
sufficiency  or  other  , vi  e  of  the  stability  of  the  ship  than 
he  could  otherwise  possess;  and  this  assurance  might 
eanlybe  made  to  extend  not  merely  to  the  initial  stabffity 
but  to  the  stability  at  large  angles  of  inclin.ation.  It  nwy 
be  urged  that  it  is  too  much  to  hope  for  any  such  experi- 
ments, or  for  sncih  an  advance  in  knowledge ;  and  that  in 
the  stress  of  business  time  cannot  be  found  for  sodi 
elaborate  inquiries.  Possibly  one  may  be  too  sanguine 
to  indulge  this  hope ;  but  inclining  experiments  of  the 
kind  indicated  are  neither  lengthy  nor  costly  operations, 
and  their  value  as  indications  of  the  probable  safety  or 
danger  of  laden  ships  cannot  well  be  over-estimated. 

The  necessity  for  carefully  considering  the  stability  of 
merchant  ships  is  not  a  matter  of  dispute.  AB  ccmerued 

m.ay  be  assumed  to  desire  some  practical  SOlutlan  of  dM 
problems  involved  in  securing  sufficient  stabiltty.  And 
on  a  review  of  the  whole  subject  it  will  probelily  be  ad- 
mitted that  all  three  classes  interested — the  shipowner, 
shipbuilder,  and  ship-captain — must  accept  their  several 
responsibilities  while  worldng  towards  a  ooomum  end. 
The  shipowner  may  be  presumed  to  know  best  the  special 
requirements  to  be  fulfilled  in  any  new  design.  It  is  the 
doty  of  the  designer  to  make  sere  that  appropriate 
dimensions  and  proportions  are  secured  in  association 
I  wi*h  the  fulfilment  of  these  requirements,  or  to  point  out 
die  impossibilty  of  sndi  an  aasociatkm.   And,  fnallr. 
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iipoo  the  skilful  and  intelligent  conduct  of  the  captain 
matt  necessarily  depend  in  a  great  degree  the  aafety  and 
success  of  the  vessel  during  her  career.  In  order  that 
the  bc^t  results  may  be  obtained  in  face  of  the  difficulties 
incidental  to  the  design  and  manag:cmcnt  of  many 
modern  types  of  ships,  tlie  standard  of  koowkdfe  aunt 
be  raised  in  all  three  f1aiM>  W.  H.  Wnm 


THE  "^EKCYOjOPjBDJA  BttlTANNtCA* 

EncychpaiUa  Rritaunica.  Ninth  Edition.  \'ol.  xv.  T.oo- 
Mcm.  VoL  xvt.  Mcn-Mos.  (Edinburgh  :  A.  and  C 
Bbch^  1883.) 

AMONf'.   the  most   important  scientific  articles  in 
vol.  XV.  of  the  new  edition  of  the  "Britannica"  arc 
dnseoa  Medicine,  Mechanics,  and  Mammalia. 

The  concise  but  comprehensive  epitome  of  the  his- 
tory of  medicine  which  Dr.  Payne  has  contributed 
IS  the  only  history  of  the  kind  in  the  Ungoage.  In 
Germany  there  are  in  this  subject,  as  in  almost  every  other 
branch  of  learning,  excellent  text-books  ;  and  the  author 
acknowledges  his  obligations  to  Hiiser's  "  Lehrbuch  der 
Geschicbte  der  Medicin  und  der  cpMemischen  Krank- 
heiten."  In  France,  Daremberg's'*Histoire  des  Sdraeee 
MMcales  "  is  also  well  kn  wn.  But  in  En<;land  thew 
has  been  do  serious  attempt  to  write  a  history  of  medicine 
since  the  paMication  «f  Fi«faid*t  letters  to  Meed  (172$) ; 
c\t'n  these  only  dealt  with  a  portion  of  the  suhject,  ami 
were  written  or  at  least  begun  under  the  disadvantage  of 
oonfinenoat  in  the  IWer.  There  have  been  a  iev  vain- 
able  COntfibutions  to  the  subject,  such  as  Dr  f  •reenhill's 
articka  in  Smith's  "  Dictionary  of  Classical  Biography,'' 
aad  Dr.  Mnnies  RaU  of  the  CUIcge  of  Physidana,  bat 
nothing  more.' 

is  this  neglect  justitiable  ?  la  other  branches  of  natural 
history  and  natural  philosophy  an  acquaintance  with  the 
successive  steps  by  which  mo  !ern  knowledge  has  been 
won  is  almost  necessary  for  clearly  comprehending  the 
result.    A  history  of  astronomy,  of  electricity,  or  of 
physiology  would  be  not  only  of  interest  but  of  practical 
value  to  the  student  of  each  of  diese  subjects.   But  a 
history  of  medicine,  however  important  as  a  i  hapter  in 
the  development  of  human  intellect  and  the  progress  of 
chriHsation,  is  scarcely  any  help  towards  understanding 
either  the  principles  or  the  practice  of  the  art  of  healing. 
A  modern  physician  finds  some  knowledge  of  chemistry 
'  and  of  physics  indispensable ;  botany  and  soology  are 
not  without  important  bearing  r)n  his  profession  il  studies; 
a  knowledge  of  German  is  of  great  practical  u^  ;  but 
>he  nay  be  ignorant  of  all  medical  literature  above  tifty 
bears  old  without  any  lo  s,  except  the  loss  of  the  intel- 
iKtual  pleasure  which  every  educated  man  should  uke  in 
pbe  past  history  of  bis prefeaiion. 
That  this  is  the  case  seems  evident  from  the  utter 
Kglect  of  the  older  ntcdical  classics  in  medical  education, 
ntvithatanding  occasional  murmurs  from  the  few  who 
ave  earned  the  right  to  murmur  by  having  read  them, 
ad  from  others— a  neglect  whieb         net  only  in  practi- 

'  [>r  txlikxid  Mtryon'i  ''liist  ry  of  MeiiiciiK:  "  uatnrrrr  (mi»,!ied  Dr. 
fcdirav'i  cuiiiunit  of  Hi[ipocnae>  and  of  1*ji.Iu%  .Ki;in-;i.i.  l  r  Uc*!  of  tlie 
rl'^ranSkniiwitSakniiiaimia/'Md  P.iy'"^'^  '  f  l.in.airre'«  trin«btion. 
flAt  T.  npenimenri*."  Kholarty  woritii  '  I.i"^*  "f  I'riti^h  Pny-icinni ' 
wi  'Tht  »;  jld  Seadcrl  Can=  "  art  ni>t  uii.r.v  cfully  wnti^n  I  Hlvlory 
fell  Htr  «»  r.f  ilic  Art  n'  MH" :  '  '  .  ■  x  very  ^f>i  comi"l.««ioB-  A  hrilliaiil 
|t*T  on  the  Hibjcct  will  be  f miiitl  At  (he  cod  Hi  "  I'ocnu  "  «ad  oiheciemaia* 
fdb     Dr.  rtMk  tadi  CSmU  aad  KUw,  ilfg). 


cal  England  and  America,  but  no  less  in  the  learned 
German  and  the  conservative  French  schools.  This 
neglect  is  only  confirmed  by  occasional  glimpses  of  die 
said  classics,  and  it  is  illustrated  by  the  fact  that  we  owe 
even  the  sketch  of  the  labours  of  two  thousand  years 
which  forms  the  subject  of  thii  review  to  the  demands  of 
an  ency-clopaxlia. 

Nor  is  the  re.rson  far  to  sce'<.  Mo  lern  medicine  has 
scarcely  anything  but  its  aim  in  common  with  the  art  of 
the  ancients.   The  attempt  of  the  older  physicians  was  to 

I find  some  roriiprehensive  expl^n  uion  whi'Mi  would  ac- 
count for  all  the  diseases  of  mankind,  and  their  practical 
method  was  the  application  of  certain  lemedies,  reecmi* 
mended  by  the  crudest  expTience,  or  more  often  by  some 
I  such  dogmatic  criterion  as  that  of  "  sigiutures."  The 
authority  of  the  ancients  was  icgarded  as  independent  of 

[  proof.  In  like  manner  naturalists  used  to  stu  lv  the 
worthless  gossip  of  Pliny,  and  Milton  recommended 
Columella  as  a  school-book  because  of  the  practical  im- 
portance of  husbandry  ;  indeed  in  England  we  still  teach 
geometry  from  an  ancient  (Ireek  text-book,  and  Euclid 
will  be  the  last  to  follow  .Aristotle  and  Galen,  Dioscorides 
and  Celsus,  into  learned  oblivion.  But  the  object  of 
modern  medicine  is  not  to  explain  but  to  investigate,  to 
ascertain  what  is  amiss,  and  to  deal  with  it  as  directly 
as  posbihie,  on  the  principlesof  physics  and  of  chemistry, 
guided  by  e<i<erimentaa1  checleed  byaldtled  atttlatics. 

Homcuop.ithy  is  only  the  last  of  the  "  systems  "  of  metli- 
1  cine ;  not  more  arbitr<iry  than  many  others,  and,  like  the 
rest,  not  ao  much  a  wrong  solntionof  aadentilie  problem 
as  an  answcrto  a  ^pMttioa  which  cannot  nasonaMy  be 

(put 
The  ait  of  rational  medicine  must  therefore  depend 
upon  a  knowledge  of  the  body  aad  its  functions,  on  the 
!  power  of  discovering  its  physical  conditions,  and  on 
acquaintance  with  die  physico-chemical  laws  to  which  it 
is  subject  :  just  -is  the  art  of  navifjation  depends  on  a 
knowleiij^e  of  astronomy  and  of  meteorology.  But  even 
the  rough  outlines  of  anatomy  wereonly  made  out  during  the 
sixteenth  and  seventeenth  centuries^  and  the  discovery  of 
its  minuter  duails,  so  well  begun  between  idjoand  1700, 
was  only  resumed  and  carried  to  its  present  decree  of 
completion  by  the  achromatic  microscopes  of  the  last 
fifty  years.  MorUd  anatomy  dates  firom  Morgagni. 
Physiology  had  no  true  existence  t>er)re  Harvey"-,  dis- 
covery  of  the  muscular  contraction  of  the  heart  and  the 
circnhtieB  of  the  blooi  In  1638.  It  was  retarded  rather 

than  helped  by  prem.iture  application  of  mcchaniral  Uws, 
and  did  not  inake  important  progress  again  until  the  birth 
of  dteraistry  in  the  but  thirty  yean  of  Ifaa  eighteenth 

century.  If  anatomy  may  be  dated  from  the  dissections 
of  Vesalius,  physiology  from  the  vivisections  of  Harvey, 
and  diemlstry  from  the  laboratory  of  Lavoisier,  we  can- 
not fix  the  be^jinninrj  of  modern  medicine  eariier  than 
the  introduction  of  mediate  auscultation  by  Laennec  in 
1819. 

Interest,  however,  will  always  belong  to  the  history  of 
medicine,  apart  from  the  practical  value  of  the  older 
medical  literature.  The  study  of  the  dreary  succession 
of  the  Greek  "secu,"  of  the  Galenical  and  Arabian 
"  schools,"  and  of  the  subsequent  iatKH:hemical,  iatro- 
mechanical,  lirunonian,  and  other  "systems"  is  of 
service  to  warn  too  eager  qpecnlation  from  the  errors  of 

.  J  ^  .d  by  Googl 


NATURE 


i  \Nov.  15,  1 88 J 


past  ages.  Here  and  there,  "app-irent  ran,  nantes 
in  gui^gite  vasto,"  records  of  reAl  observation  :  the 
aphorisms  of  Hippocrates,  or  the  cUnic.il  pictures  of 
Sydenham.  Occisionally  a  g  i )  1  ^ty'.e  commends  an 
almost  valueless  treatise,  as  in  the  case  of  Cebus  and 
Fracaittoii.  More  often  we  are  attracted  by  some 
amii-ing  RO^sip,  so ne  shrewd  remark,  or  sDtnc  intcrei*.- 
ing  historical  allusion,  to  epidemics  or  to  wars,  to  the 
deaths  of  ktngs  and  conquerors,  or  to  the  daily  accidents 
of  contemporary  life,  Such  arc  Cauis's  .iccount  of  the 
sweating  sickness,  Ambrose  Park's  description  of  hii  treat- 
ment of  gunshot  wounds  in  Savoy  and  at  Rouen,  and  the 
"  case  , "  recorded  by  Dutch  surgeons  of  the  sevcntci  nth 
century.  Nay,  apart  from  utility  and  from  such  chance 
rewards  as  these,  there  will  always  be  thoee  who  take 
the  pcntiine  dclifjht  of  a  book-worm  in  old  authors 
because  they  are  old,  those  who  have  the  respectable 
appetite  for  Information  which  is  omnivorou-,  and  stulents 
of  the  human  mind  for  whom  acquaintance  with  Us  dullest 
wanderings  is  fruitful. 

It  is  therefore  well  that  English  readers  should  have  at 
least  an  oatline  of  medicine  in  the  past,  and  this  want 
has  been  admirably  supplied  by  Dr.  Payne.  Wisely 
abandoning  .ill  endeavours  to  include  the  biographical 
part  of  bis  subject,  tempting  as  the  excursion  must  often 
have  seemed,  and  leaving  on  one  side  the  curious  history 
of  medicine  as  a  profe-sion,  its  connection  with  the 
Cburcbj  the  differentiation  of  iu  several  branches,  its 
varied  soeial  position,  and  the  growth  and  decay  of  the 
great  colleges  and  schools  of  medicine,  he  has  aimed 
only  at  presenting  within  the  narrow  limits  allowed  (about 
thirty-seven  oolnnins  quarto)  a  view  of  the  changes  of 
niedlcal  theories,  and  of  the  slow  propfre?s  and  frequent 
retrogression  of  the  medical  art.  Beginning  with  an  ap- 
preciative sketch  of  Hippocratic  medicine,  the  important 
work  of  the  Alexaii'Irinc  physicians  is  next  indicated,  the 
scientific  scope  and  ch.iracter  of  (.alcii  i-i  described,  and 
the  obscure  line  of  tradition  of  classical  medicine  is  traced 
down  to  the  mediaeval  school  of  .Salerno.  The  vast,  but 
thankless  and  little  explored,  tield  of  Arabian  medicine  is 
then  rapidly  surveyed,  and  its  dominion  in  Western 
Europe  explained  as  being  really  little  more  than  that  of 
a  corrupt  GalenisnL  The  revival  of  learning  at  the  be- 
ginning of  the  sixteenth  century  was  probably  a  mis- 
fortune to  medicine,  for  when  the  Italian  scholars,  and 
our  own  Llnacre  and  Odus  translated  the  worits  of  Galen 
into  pool  Lrin.  these  incdica!  "  classics  "  shared  in  the 
glory  which  surrounded  the  language  of  the  New  Testa- 
ment and  of  Pteta  The  ihet  steps  of  anatomy  were  in 

contradiction  of  statements  by  Galen,  the  first  discovery 
of  physiology  was  a  refutation  of  his  whole  system.  Yet 
Ae  baaelul  influence  of  bta  great  mim^  llln  diat  of  the 
■till  greater  name  of  .Aristotle,  Ustcl  lonj^  after  his  claim 
to  implicit  credence  had  been  disproved.  .\s  the  ancient 
syste-n  was  worn  away,  its  place  was  eagerly  striven  for 
bythe feebler systemsofParacelsus,  Van  Helmont,  Borelli^ 
Sylvius,  Stahl,  Hoffmann,  John  Hrown,  and  Hahnemann 
in  a  lon^  succesuon  of  three  hundred  years. 

With  the  mirbid  anatomy  of  Morgagni,  Baillie,  and 
Laennec,  and  the  physical  diagnosis  introduced  by  the 
latter  great  physician,  the  modem  era  of  latioaal  medi- 
dae  began,  in  which  sects  and  systems  are  mere  survivals 
— st^erstidoas— of  an  unduly  prolonged  middle  age.  At 


this  point  Dr.  Payne's  heart  and  'paper  seem  to  fail  to- 
'^cther.  He  ends,  much  as  Gray's  bard  ended  his  pro- 
phetic outline  of  English  history,  in  a  fine  confused  view 
of  a  period  of  light  and  splendour,  illustrated  by  the 
names  of  Rokitan&ky  and  Virchow,  Ciermak  and  Helm- 
holtz.  Bright,  Graves,  Addison,  Stolees,  and  Trmtsaean. 
It  was  no  doubt  wise  n;>t  to  attempt  an  arcount  of  the 
triumphs  of  the  new  era,  but  we  hope  that  the  learned 
author  of  this  article  may  make  it  the  Amodatioa  of  a 
rninplete  history  of  medicine,  fuller  and  more  exact  than 
Darcmbcrg's,  lighter  and  brighter  than  those  of  Sprengei 
and  Hftser.  We  also  venture  to  soggest  to  the  editor  of 
the  "EnryclnpTdia  Ilnt.annica  "  that  an  .article  dealing 
with  the  curious  and  interesting  history  of  medicine  as  a 
profession  Shoukl  be  obtained  from  the  same  pen,  under 
the  heading,  say,  of  "  Pbystc,  .History  |of  the  Practi- 
tioners of." 

We  have  scarcdy  left  room  for  finding  fruit,  and  little 

room  is  needed.  But  to  redeem  our  encomium  from  the 
charge  of  blindness,  we  may  ask  why  the  history  of  the 
school  of  Salerno  is  given  after  that  of  Arabian  medicine  . 
what  evidence  there  is  apart  from  his  name  that  Bernard 
Gordon  of  Montpelfier  (1307)  *  Scot;  and  what 
possible  aptitude  there  is  in  a  comp.ui-  tri  l]i:t\\een  two 
such  different  persons  as  the  impudent,  drunken  vaga- 
bond who  called  himself  Paraoelsos  and  the  great  Germu 
reformer  who  lived  at  the  same  time. 

Lastly,  while  we  fully  admit  the  justice  of  conoocting 
the  introdttction  of  aascultation  and  of  chemical  and 
microscopical  examination  of  morbid  fluids  with  the  intro- 
duction of  a  knowledge  of  morbid  anatomy — for  this  con- 
nection was.  In  fitct,  the  lumtm  crgmmm  of  medtdae 
from  18:0  onwards— yet  we  think  that  there  should  alsi 
have  been  indicated,  however  briefly,  the  still  newer 
method  which  has  characterised  the  history  of  yet 
more  recent  medicine,  namely,  the  method  of  number 
and  measurement,  by  which  to  the  stethoscope  and  the 
test  tube  have  been  added  the  dialcal  thermometer, 
the  compte-globtile  and  the  sphygmograph.  Perhaps 
future  historians  of  medicine  (particularly  if  they  should 
write  "primers"  or  "  outlines  "  " for  eiamination  pur- 
poses") will  divide  the  nineteentb  century  into  four 
periods:  the  first  (i8oo-t8ao)  introductory,  the  seootid 
(1820-1850)  the  jicriod  of  morbid  .anatomy  and  of  physical 
diagnosis,  the  third  (1850-1880)  the  period  of  morbid 
histology  and  of  quantitative  investigation ;  wblle  the 
last,  we  may  hope,  will  be  called  the  period  of  experi- 
mental medicine  in  which  laboratories  shall  do  the  same 
service  for  pathology  and  therapeutics  wiuch  they  have 
already  done  for  phjniology. 

There  appears,  under  the  head  of  "  Mechanics,"  another 
of  those  mathematical  dissertations  which,  each  complete 
in  itself,  arc  to  be  found  at  such  frequent  intervals  in  the 
volumes  of  the  new  eiilmn  of  the  "  Britannica."  The 
author  of  the  part  of  this  article  which  treats  of  theoreti- 
cal mechanics  is  Prof.  Tait,  and  those  who  are  familiar 
with  his  writings  will  be  .iblc  to  form  an  estimate  of  the 
way  in  which  the  treatment  of  the  subject  is  conceivcti 
and  carried  out 

The  science  of  mechanics  in  its  widest  range  rests  on 
Newton's  Three  Laws  of  Motion,  and  on  that  other  pa 
sage  in      **  Prindpia"  dealing  with  the  activity  of 
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agent,  the  full  significance  of  which,  when  interpreted  by 
the  light  of  modern  discoveries,  was  first  made  clear  by 
Professors  Thomson  and  Tait  An  examination  of  New- 
tOD*s  original  statement  shows  that  in  his  view  "  equili- 
brium is  not  a  balancing  of  forces,  but  a  taludog  of  the 
eflccu  of  forces.  When  a  mass  lests  on  %  tobl^  gravity 
prodnces  in  it  a  votically  downward  vdodty  which  is 
continually  neutralised  by  the  equal  upward  velocity  pro- 
duced by  the  reaction  of  the  table,  and  these  forces  .  .  . 
are  equal  becanae  they  produce  in  equal  times  equal  and 
opposite  quantities  of  motion." 

As  regards  our  knowledge  of  force  as  distinguished 
from  its  mechanical  measure  as  change  of  momentum, 

we  are  reminded  that  our  idea  nf  f  r  c,  originally  de- 
rived from  the  muscular  sense, "  may  be  a  mere  suggestion 
of  sense  corresponding  (no  doubt)  to  some  process  going 
on  outside  us,  but  quite  as  different  from  the  sensation 
which  suggests  it,  as  is  a  periodic  shearing  of  the  ether 
from  brightness,  or  a  periodic  change  of  density  of  air 
from  noise." 

In  discussing  still  further  the  nature  of  force,  Prof. 
Tait  points  out  that  our  belief  in  matter,  the  most  certain 
of  all  objective  realities,  is  largely  based  on  the  property 
of  the  nnchangeability  of  its  ag  j^regate  amount.  "  The  only 
other  thing  in  the  universe  which  is  conser\'cd  as  matter 
is  conserved  is  energy.  Hence  we  conclude  that  energy 
is  Ae  true  physical  reality,  and  force,  which  is  merely  the 
space-rate  at  which  energy  is  transformed,  must  be  re- 
g^ed  like  other  eapvessions,  such  as  rate  of  interest, 
deatb-rate«  gradient  of  heal,  as  aa  oiprcssioo  introduced 
for  conveaioice,  and  not  nfisarily  beeaasa  of  an  olgec* 
tive  reality  attached  to  it." 

RamemberiBg  die  dual  natma  of  all  fbroe  as  being 
exerted  between  two  bodies,  we  have,  as  another  reading 
of  the  Third  I^w,  "  Every  action  between  two  bodies  is  a 
stress." 

With  regard  to  potential  energy,  which  must  depend  in 
S4Hne  hitherto  unexplained  way,  like  kinetic  energy,  on 
motion.  Prof.  Tait  says:  ''The  condusion  which  appears 
inevitable  is  that,  whatever  matter  may  be,  the  other 
physical  reality  in  the  universe  which  is  never  found 
unassociatcd  with  matter,  depends,  in  all  its  widely 
varied  forms,  upon  motion  of  matter." 

After  explahiing  Newton's  Laws,  the  author  deals  with 
the  principles  of  kinematics,  and  then  w  ilh  statics  and 
kinematics  of  various  material  systems,  with  ditfereot 
dagrees  of  freedom,  bserting  amongst  Ae  analytical 
proofs  several  of  those  elegant  geometrical  constructions 
for  which  he  is  so  well  known.  Whilst  the  nature  of  the 
artide  precludes  a  thorough  exposition  of  the  higher  and 
more  involved  parts  of  the  subject,  he  has  succeeded  in 
presenting  illustrative  problems  of  ail  the  great  divisions 
in  mechanics,  which  afford  some  insight  into  the  nature 
of  the  special  parts  of  the  subject  to  which  they  refer. 

Tnis  most  useful  article,  which  exhibits  the  st^itc  of 
knowledge  in  theoretical  mechanics  at  the  present  time, 
concludes  with  a  list  of  the  principal  works  on  me- 
chanicSb 

Following  Prof.  Tail's  article,  and  under  the  heading  of 
"Applied  Mechanics^"  we  have  the  reprint  of  an  article  by 
the  bte  ProC  Rankine,  cootriboled  by  him  to  rtia  vohnne 
of  the  "Encyclopedia  Britaanica*  which  was  puUisbed 
in  1857. 


In  this  article  Prof.  Kankine  has  dealt  with  the  prin- 
ciples of  the  anbject  very  much  on  the  same  lines  as  in 

his  larger  published  work  on  "  Applied  Mechanics"  It 
is  needless  to  say  that  nothing  that  Kankine  wrote  on  the 
theory  of  mechanics  can  ever  become  antiquated  or 
obsolete.  He  possessed  su'^h  a  tlrm  k'"-^'-!'  of  founda- 
tions of  the  subject,  that  it  seems  impossible  to  believe 
that  on  these  points  he  could  commit  an  error.  But 
since  that  time  many  new  discoveries  have  been  made  in 
medumics,  as  in  other  sciences,  to  which  we  find  no 
reference  m  the  present  articles.  Of  these  perhaps  the 
most  important  are  the  later  developments  of  graphical 
statics,  and  the  kinematical  analysis  of  Prof.  Reuleaux. 
The  former  subject,  which  really  dates  its  origin  from  the 
time  of  the  discoveries  by  Rankine  of  the  Theory  of  the 
Extension  of  the  Funicular  Polygon,  and  by  Qeric  Maxwell 
of  the  Theory  of  Rccijird-nl  Figure-  ,  !i  rs  rc  eived  at  the 
hands  of  (.'ulmann  and  others  developments  which  are 
now  proving  themsdves  of  the  greatest  importance  in 
en'finecring  design.  Of  the  higher  parts  of  these  more 
modern  methods  no  information  is  given,  either  in  the 
article  before  us,  or  in  the  extremdy  clear  and  simple 
theory  of  Frames,  which  appears  in  Prof  J  en  kin's 
article  on  "  Bridges,"  in  the  fourth  volume  of  this  "  Ency- 
clopa.<dia,"  or  in  any  other  place  in  the  woric,  and 
having  regard  to  the  importance  of  the  subject^  we  cannot 
but  regret  its  absence. 

Wc  believe  that  had  the  work  of  Reuleaux  been  pub- 
lished earlier,  Rankine  would  have  been  one  of  the  first 
to  recognise  its  beauty  and  value. 

The  whole  article  displays  the  power  of  logical  arrange- 
ment and  method,  as  well  as  the  condensed  style  which 
is  so  charscteristic  of  all  Rankhie's  writings,  and  makes 
them  such  difFiciilt  readiiij,'  for  bej,nnntrs.  These  will 
probably  prefer  his  "  Applied  Mechanics,''  for  purposes  of 
stady,  to  the  aitide  before  ua  But  as  aa  exporition,  in 
small  compass,  of  the  leading  principles  of  that  science,  it 
is  altogether  admirable  as  far  as  it  goes,  whilst  its  value  is 
increased  by  the  numerous  articles  in  this  *  EncydopmUa" 

on  special,  more  technical  [)arts  of  the  subject,  such  as 
that  of  Prof.  Jenkin,  already  quoted,  and  that  of  Prof* 
Unwin  on  "  Hydraulics,"  and  Others  wbidi  are  promised 
in  forthcoming  volumes. 

The  article  on  "  Mammalia,"  by  Prof  Flower,  is  an  ex- 
tremdy well  condensed  and  intelligibly  written  essay  on 
Ae  highest  dass  of  vertebrate  bdngs,  for  which,  as  the 
author  notes,  there  has  never  been  a  gencr.illy  .ir(  Ljitcd 
vernacular  designation.  Still  the  class  known  to  zoolo- 
gtsts  a«  Maminals  is  one  rigidly  defined,  and  one  that 

obeys  the  strictest  ru!e^  of  lo.;ic  in  its  definition,  despite 
Kant's  remarks  on  the  impossibility  of  defining  strictly 
natural  objects.  It  is  easy  to  imagine  the  mammary 
glands  reduced  to  a  state  of  extreme  simplicity,  but  among 
living  mammals  this  never  occurs,  nor  is  there  any  gland 
to  be  confounded  with  them  in  any  other  vertebrate  form. 
The  article  opens  with  a  chapter  on  the  general  anatomi- 
cal diaracters  of  the  class,  in  which  an  immense  amount 
of  accurate  information  is  compressed  into  a  small  space. 
Many  of  the  figures  illustrating  the  details  of  the  08teol«)gy 
are  taken  from  Prof.  Flower's  well-known  work  on  Ais 
subject.  In  the  chapter  on  cl.i.sification,  the  recent  argu- 
ments of  Prof.  Huxley  in  favour  of  passing  over  all  known 
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formt  of  birds  And  fcptilM  aad  going  strdgiit  to  tlie 

.-imphibia  for  the  progenitors of  the  m.immalia  are  quoted 
with  approval ;  and  that  autiuHr's  subdivision  of  the  class 
i»te  ^ree  sob-branches— Protodieria,  Metaiberia,  and 

Euthcria — is  adoptctl.  The  history  of  the  distribulinn  of 
the  mammals  in  time  and  space  follows ;  and  then  \vc 
liave  the  characters  of  the  diflferent  orders  and  families, 
and  of  the  principal  forms  of  the  class.  In  this  section 
of  the  memoir  the  illustrations,  taken  from  the  best 
sowces,  are  especiaOy  to  be  praised,  and  ift  many  in- 
stances the  information  as  to  rare  or  new  species  is 
brought  well  up  to  date-  This  seems  to  us  especially  so 
iti  the  interesting  group  of  the  bats  and  insectivora,  for 
which  Prof.  Flower  adcnowledges  his  indebtedness  to 
Dr.  G.  E.  Dobson,  but  in  the  portion  devoted  to  tlie  order 

Primates,  an  order  v.liich  Pnif.  Flower  makes  to  include 
the  lemurs,  the  monkeys,  and  man,  we  read  the  little  that 
is  written  under  tlie  impression  that  it  was  iMit  intro> 
doetory  to  a  good  deal  that  was  to  follow,  and  when 
turned  over  to  p.  446  we  found  the  essay  was  finished 
and  tlwt  we  had  arrived  at  the  index ;  even  this  bears 
marks  of  a  forced  compression,  for  while  the  earlier 
letters  are  fairly  done,  the  last  in  the  index  have  evidently 
had  a  lot  "squecsed"  oat 

One  other  article  relating  to  zoology  in  this  volume  is 
also  by  I'rof  \V.  H.  Flower,  on  the  "  .Mammoth."  He 
alludes  to  the  derivation  of  this  name  as  bein^  liy  some 
ascribedtoaTartarorigin,  by  others  that  it  is  a  corniption 
of  the  Arabic  word  liehemoth,  or  great  beast,  but  on  the 
authority  of  Prof.  Sayce  it  is  a  comtptioa  of  the  Biblical 
Behemoth,  Arabic  Iteiitnist. 

The  scientific  articles  in  vol.  xvi.  are  so  mrncrnus  and 
important  that  it  is  impossible  for  us  to  give  them  satis- 
ftuitorjrnotice  fai  the  space  at  otur  disposal ;  we  can  do  no 

more  than  namethe  more  important.   From  Prof.  Dittmir 
we  have  Metallurgy  and  Metals  ;  Prof.  Chandler  Roberts 
and  Mr.  R.  A.  Hill  contribute  the  article  on  Mint,  in  which 
all  aspects  of  the  subjert  are  fidly  as  well  as  interest- 
ingly treated  ;  while  Mining,  by  iJr.  Lc  Neve  Foster,  is 
both  practical  and  scientific.    Meteorology,  of  course,  has 
been  undertaken  by  Mr.  Buch.in  and  Prof.  Balfour  Stewart, 
and  forms  an  admirable  exposition  of  the  present  con- 
dition of  a  science  of  great  and  growing  cotni^exity;  Mr. 
Budian  treating  of  instroments  and  phenomena,  while 
Prof.  Stewart  deals  with  the  science  that  underlies  the 
iutject.    The  article  on  Micrometer  is  by  Dr.  David 
Gill ;  while  it  is  natural  to  iind  Dr.  W.  B.  Carpenter's 
name  attached  to  that  on  Microscope.    ProC  Heddle 
contri'nttes  an  elaborate  and  profusely  illustrated  article 
on  Mineralogy.   Molecule  lias  a  triple  authorship,  Rev. 
H.  W.  Watson,  Mr.  S.  H.  Burbury,  and  Prof.  Cnim 
lirown,   both  its   physical  ae.rl  chea)ical  aspects  hc\nz  \ 
thus  fully  treated.  The  article  on  Mollusca  in  this  volume, 
by  Prof.  Ray  Lanhester,  is  as  complete  and  masterly  and 
richly  illustrated  as  that  on  Mammalia  in  the  previous 
volume.    Under  Moon  we  have  a  short  article  on  the 
lunar  theory,  by  ProC  Simon  Newcomb ;  other  aspects 
of  the  subject  have  been  dealt  with  under  Astronomy. 
Mr.   P.   Gcddes  has  a  careful  and   wonderfully  ex- 
haustive article  on  Morph9logy:  and  Mr.  R.  M'Lachlan 
finishes  off  the  volume  with  a  somewhat  tiny  article  on 
Motquito.    There  arc  many  other  smaller  articles  in  all 


I  departments  of  scienco,  Prof.  A*  Nowton,  for  csnnplc^ 

I  doing  all  birds,  -and  several  important  ethnologico-geo- 
graphical  articles,  as  Mexico,  by  Mr.  £.  B.  Tylor  and 
Prof.  Kffsne,  and  Mongols,  by  Prof.  Douglas  and  firaC 

Jtilg.    We  hope  in  a  future  number  to  be  able  lO  icfier  is 

detail  to  some  of  the  articles  mentioned. 


LETTERS  TO  THE  EDITOR 

[  7%t  M4it»r  dm  mi  AM  kunu^^  retpMuibU  f»r  afimmu  tMfntmi 
tf  kb  mmpomdtmtt.  NtitMtr  cam  At  umdtrtake  t»  ntnwrn, 
or  tf  tprrapomd  wkk  Uu  writtn  (gf^  rwtitd  mamustr^tt, 
N«  mtkt  is  toAen    tammfmam*  t$mwmmtations. 

[  Tht  EdiUr  utgmtfy  rtfutstr  t^rnsftrndemts  tt  Attp  tAeur  Utttn 
at  tk»fi  at  potiMe.  Tkt  prttmn  tm  Ait  tfict  it  m  grmt 
that  U  b  imftuUU  ttkoimm  tt  bumn  tkt  nffmmmn  mm 
of  emmnmiimlitmi  niUBimii^  tmln\iilii^tmdmttd,fiKtt.] 

Living  Scorpions,  Mygal%  and  noteptcras 

Will  yea  allow  OM  to  ase  yowr  eoInoMs  la  eidsr  to  mk  eay 
of  your  naden  redding  ia  tropiod  locnliliei^  nho  may  be  gci 
roos  eaoogh  to  wish  to  liclp  a  naturalitt  in  hk  reacardte*,  to 
vend  tone  /K^>f^speci«Mm of /Icr^fScorpioiu (not lerathaatlm 
inchc-^  in  length^ aad iS<wfiy«peciia«os  of  large  Myg«l«(biitlsowt- 
nig  >pider) ;  sbo  I  woeU  Mg  far  timmg  liaiwmcsas  of  lai|te 
size  fMm  AMeutt  Indian^  Aamfcaa,  aad  AastraHsn  InralMw, 
Any  of  these  asiaisli  can  be  sent  in  a  ibmII  tin  Imk  in  which  a 
few  holes  ue  perforstcd ;  the  tin  box  hdng  psdced  ia  a  modi 
larger  wooden  box  with  bay  or  loose  paper.  Damp  mon  tboold 
he  placed  with  the  Scorpion  or  Mygue.  Each  specimen  shonld 
be  inclo«ed  in  ■  seperate  tin  box,  since  these  aniniab  are  catmi- 
bals.  The  holes  in  the  tin  box  containing  an  Earthworm  diaald 
be  very  few.  and  the  amount  of  damp  moss  very  great.  Earth- 
worm <  would  travel  best  in  a  Wardtan  ca>c,  should  the  oppoitfr 
!>ity  offer — not  loose,  but  in  the  altove-mcniioijcd  tin  box. 

1  w  iiril  further  take  thi.i  opportunity  til  ask  for  information  con- 
ccrniiii;  the  l)e-t  way  of  kccpingthc  Atricin  I.cpido-iren,  or  mud- 
f\h  (J'>iir<'//cru\  axrucffrts),  in  confinement.  I  require  to  asccrLoin 
(I)  itv  natur.il  f  ioi,  (2)  tbc  temiierature  of  the  waters  in  which 
it  n.-iturally  lives,  (j)  whciher  thc^e  are  stagnant  or  rapidly  run- 
nin;;,  (4)  whether  anything  ia  known  as  to  babits  in  the  breeding 

sea  on,  an  1  if  tUs  icaspo  isBmsdistely  precedes  or  swecseds  lbs 

dry  "caNon. 

>oine  of  yuur  render-  in  this  oooulll  or  in  Africa  may  hare 
gained  experience  on  these  pointk  and  would  greatly  help  mr 
in sa sttsmpt to Isreed the amd-fidi  liy communicating;  with  me. 

£,  Ray  Lamkkstxx 

11,  WcUiaitoo  MaarioM,  North  Bsnk,  N.W. 


Electricity  in  India.— The  Oreen  Sua 

[ThK  following  letter  h.is  been  sent  u%  for  publicslian  bf  Sir 
William  Ttiouiaon,  to  whom  it  is  addressed  :— ] 

For  ncariy  a  OMndl  the  air  has  been  in  a  state  of  clectrifica- 
tioo,  whidi  seems  to  me  »o  interesting  that  I  thought  yoa  woeid 
proliabiy  fike  to  hear  of  it  at  onoe  without  my  waiting  to  cow 
pleie  a^oberfstlaoB.  Uafertnnitely  I  cannot  tell  the  cast 
datsatwUcfa  it  befsn.  bnt  Augast  $t  showed  positive aiceB^ 
dtr  idl  dsf  appsgsiwly.  On  bepiember  i  and  a,  1  was  sot 
aldie  to  get  any  aMSSorsmcnts,  bat  on  the  jrd  at  I.io  1 
got  negadve  readings  irom  -s8  to  -IT  div.,  wlaa  ^gU, 
S.  by  W.  By  3.45  It  had  dunged  to  +6.  Next  motning st 
io.sa.n.  it  varied  uom -13610 -44;  this  wa^  on  the  raoC  1 
then  took  It  to  the  ground,  to  a  place  quite  open,  and  fimsd 
re.iding-  from  -460  in  gnsis  of  wind  to  - 162  when  the  wind 
was  light.  Hie  wind  was  fr«^  woteriy.  Up  10  ih.  141a.it 
coBtiaaediicntivc.  hut  at  my  nest  rending  |  p.m.,  it  was  +3S> 
and  leaiaiaed  ttenUily  po>itive,  the  wiad  Imving  n<>w  gone  notd 
to  tlie  fosi  (sea  breeze). 

jth,  6  a.ui.,  positive,  from  9  a.m.  to  3.5  negative,  and  that* 
after  positive. 

This  continued  with  the  exce))(ion  of  the  9lh,  when  h  WM 
positive  all  day  till  the  I3tlu 

On  the  20th  the  reading  at  9  55  w.as  -  34,  liut  at  11  55  it  »■* 
•f  44,  the  wind  in  the  meanwhile  having  changed  from  »«l 
(land  wind)  to  ea.st  (^ca  brecr.c).  A  similar  state  of  afTatn  still 
continues. 

During  all  ih'S  time  the  weather  in  Madras  has  been  fine,  aad 


.  J  ^jdby Google 


Nw,  15,  1883J 


lURE 


55 


for  aoBie  days  at  fir^t,  when  I  aade  very  Kpccial  inouiries,  I 
fonzxl  that  im  ram  had  falleti  within  too  miles  of  Madras.  It 
may  perhaps  lie  worth  mentioning  that  from  the  8ih  tu  tbe  i4ih 
we  nave  had  the  strange  phenomenon  of  a  brij^ht  i;rcen  >un  at 
Wnrise  and  suii-tt,  the  sun  appearing  as  a  raylc  >  k'"'*'^!  which 
you  could  eas'ly  l  >ok,  and  yet  !>o  sharply  deAneil  1  hat  i>un.s pots 
eovld  be  «ell  >ccii  with  the  nalied  eye.  On  the  22nd  again,  two 
day*  after  the  ricctiicity  had  gone  to  positive^  the  green  sun 
reappeared,  ai  d  has  iiow  dMnfcd  to  a  sort  of  golden  green.  I 
do  not  aay  that  there  any  connection  Iwtww  Uw  two,  bat 
Ikcy  sceni  worth  mentioning  together.  I  koM  got  a  large 
awabar  of  ob~ervatioos  which  1  wiU  radiiee  ■■  mob  as  posMblc, 
and  send  to  the  Koyal  Soaietf  ol  Ediabaqgh,  bat  th^re  \%  no  use 
doiiu;  this  till  tbin^  return  to  their  normal  state.  It  i«  worth 
pointing  out  that  observations  made  at  intervals  of  six  hours 
might  have  entirely  failed  to  find  the  MgMive  electriciiy.  I 
nsnally,  lor  convenicnoe,  take  obacmtiooB  at  9  a.n.,  before 
hiating  fat  college,  and  the  next  woald  be  at  three,  and  both 
tlHMara alwaws  poaitive.  I  have  aot  got  the  exact  »cale  of  my 
dKtaanelciv  hat  I  fiad  that  mo  Oaniell'a  celk  oiiia  oohp  24 
in,  af  a  daffwripn.  1  aaiTCiyaMKh  diaappoialaa  that  Ihave 
Mt  stt  ar  anr  iaamaMnl  yvt  Had  I  hadftItN«ldha«a 
bMBaUetofitiiaraltanaaMOtarnthMMaBfiid  aaathlMlfaa 
I  at  a  plaoe  ibrty  miles  to  tha  wert,  wUdi  ■ight  have  givea 
My  present  iaatrianeoit, though  wofUac better 
aslant  lachai^ing.  For  awiaplt,  at  noon 
Mtfag  was  I7SO)  and  at  da tbn awndng  it 
)  «m1^  IMP'  C  Mican  Smith 

\  Culhgi,  Midias,  Septembar  «6 


Unusual  Cloud-Glow  after  Sunset 

Yestteiday  evening  a  mo-,t  rxtraordinary  sunset  cHV<  t  w.iv 
teen  here,  \sliiih  a  ilct-|i  iiii.  revgion  on  all  who  n' v>  i  v  l  1 

it.  The  >ty  wj-.  iu>;i''y  olcr  v  hni  :hf  -uii  set  at  4. 18,  t)ic 
.ur  traii>i':irciit.  A  iV-w  ciiind'j-.  Hcfce^  I'ecanic  li^hti  J  up 
with  a  pink  niid  then  liih  a  ficcp  red  C  'linir  iiniiierlialcly  after 
sunset.  A  verv  pt-culiar  i^ri-t-iii  h  aiiil  white  o| •al(-^^ cut  iiaze 
now  Appearc<i  about  tbe  p  int  of  the  »un'^  dcp.ir  ure,  and  shone 
as  if  with  a  lijjht  of  it*  i.wn,  t»ear  the  horiion.  'i"he  upper  part 
of  this  pearly  mist  ^olJIl  assumed  a  pink  colour,  while  the  lower 
part  was  white,  green,  and  greenish-yellow.  About  4.35  the 
sky  from  near  the  horizon  towards  the  zenith  had  begun  to 
turn  to  a  brilliant  but  delicate  pink,  and  some  pink  cirrus-like 
streaks  stretched  apparently  horizontally  towards  the  »<>utb-ea-t. 
The  coloured  portion  of  the  fky  spread  out  like  a  sheaf  from  the 
horison,  and  appirently  cun>Lstcd  of  a  very  high,  thin  filmy 
cirrus  diapoiadin  transverse  liandsor  ripples,  close  together,  and 
««7  delicate  in  form,  outline,  and  tint.  Below  tbe  pink,  and 
bttHMa  it  aad  the  iwint  where  tha  aaa  had  set,  remained  the 
1%  opalescent,  shining,  green  and  white  vapmr, 
(it  were,  vertically,  and  dianging  very  little  during 
nnair  HlwHcai  liie  boederi  of  the  pink  sheaf  wen  dehnite, 
and  fiaalveoMfaittd  with  the  deep  blue  sky.  Aa  darftncaa  came 
oa^  tha  plak  glow  neeaaed  to  iacreaae  in  bnghtness,  and  at  five 
oUidt  otet  a  fine  wdid  light  over  die  Ul£.  The  moon  «a» 
MOW  hlUit  in  the  south-east,  and  began  to  cast  dark  shadows. 
AboatsVe  the  colour  slowly  receded  from  the  part  nearest  the 
Moitli  towards  the  horiaoa^  and  « it  retired  left  a  clearly  visible 
ttnajr  ripple  of  cimw  of  a  Mat  tra/  tint  At  5.as  the  groiter 
part  or  the  ooloor  waa  gone^  and  the  doad  remained  bright 
ealjr  Bear  the  horiaon.  At  5.^  however,  it  began  to 
grow  asain,  and  in  a  short  time  (5.40)  the  whole  extent 
of  the  mm  was  again  glowing  bright  pink,  producing  a  most 
ftrikit^  cflcct  ia  cootraat  with  the  nlvm  moon,  dark  aky, 
and  bngbt  stars  la  the  anrth  aad  eaat  The  pink  light  then 
abwijr  withdrew  townidi  the  horiaoa,  raaadabg  brii;ht  and  deep 
anlaaicd  low  down  till  5.501  At  5.58  tbe  lait  pink  diNiippraicd. 

MO  froB  mt  to  lait  waa  in  the  highest 
•tiiking.  It  was  mneifcable,  first,  for  the 
rwUdiefa^Mdhttween  the  ttoM  of  ttn^ct  and  the  time 
bright,  next  far  the  light,  filmy  cha- 
■  of  the  doad,  thirdly  for  the  bright  green  glow  near  the 
\  of  aanMt,  fodrlhly  for  the  smsll  transverse  ripple  form  of 
&a  daad,  fifthly  for  the  permanence  of  shape  ana  inunobility 
of  fhe  dond,  sixthly  for  the  Tcry  lorg  endBmr.oe  of  the 
lefleeied  sonli^t  after  sunset,  one  honr  and  forty 

 and  seventh^  for  the  second  illumination,  which  began 

I  dian  an  hour  after  sunset.    It  was  certainly  due  to  cirrus 
'kind  of  dond,  bcaiiue(i)  parts  of  the  illumiaaled 


'•ky  stretched  in  lon^  strea'.^s  southwaids,  and  the  glow  reiuaincd 
loi  g  in  thc-e  streaks,  resembling  very  high  cirrus  ;  (2)  when  the 
light  left  the  sky  the  first  time,  the  part  which  hail  been  illu- 
minated remained  visible  as  silvery  gray  dond  ripj>les,  before  the 
second  after-glow  rekindled  it,  and  (3)  because  the  colour  became 
very  gradually  darker  as  time  went  cn,  and  becamie  the  reces- 
sions of  Hght  both  times  were  towards  the  plar*  of  siuset.  A 
simiUr  very  hi^h  drrus  had  also  been  si>eci.iUy  marked  loM  after 
suiisct  un  Xuvemt^cr  8,  and  al>out  the  time  of  tawfie  Ott 
November  9.  The  nigfat  following  this  rare  display  was  exceed- 
ingly dear  and  fine.  This  evening  (November  10)  the  light, 
high  cirrus,  all  but  invisible  in  full  daylight,  with  its  delwale 
ripijlcs,  asaimied  the  pink  tint  about  fifteen  minutes  after  saasct, 
»howing  the  upper  air  to  t>e  in  the  same  ahnoruinl  conditioa  aa 
yeaterday,  and  the  phenomenon  was  feebly  repeated.  It  weald 
be  interesting  to  aseartain  tbe  appcoximatc  height  of  cims  eo 
which  aonshiae  remains  oae  hoar  aad  forty  minutes  after  saneet 
at  this  tiaw  of  year.  F.  A.  R.  Kdssiu. 

DnnmesI,  Haaieaaere,  Sttrrcy,  Noveadior  lo 


lhadow-Beaina  in  the  £aat  at  Suoaet 


TBSptaumcnoaef 
auNl^ttMMdof  bi  the 
(at  wUdk  tim  ;«t  dU 
mine),  was 
Both  days 


of  diadoirmtedeff  in  theeaatat 
of  NATtniB  some  moatha  shwe 
\aik  boooar  of  inserting  a  letter  of 
ban  le^v  aad  yettoday. 
dear;  than  wai^  nevertbtlea^  a 


"  body  "  In  tbe  air,  widMat  whidllbe  nrop^adoa  of  tbe 
could  aot  take  pbm.  Yeatcfday  the  afcj  waa  striped  with  df 
ma  dond  Uketbeawatbaof  ahayfidd ;  oalvbi  the  eaat  tbara 
wasabayor  nadi  of  dear  Uae  afcy,aDd  a  lUs tbe ahadowo 
beaoM  appaared,  aliaiM',  edeertf,  aad  laditting  every  way 
like  a  faa  wide  opok  tUi  hrtsd  fteei  3.30  to  dMat  4.30. 
To-day  the  aky  was  flfliMlhi^  eaeaptfiir  a  tow  bank  ia  tbe  west; 
in  the  east  was  a  ''east**  of  hhw  ndst,  ftom  wUAipmag  altv 
nate  broad  beads  of  rose  ooloor  and  blue,  siij^iffy  ftiaged.  I 
was  not  able  to  look  for  them  till  about  4.  v>,  wbea  the  ana  was 
down,  and  they  soon  faded.  I  have  not  before  aeaa  tUs  appear 
ance  so  for  north,  but  on  the  south  coast,  where  I  fiiat  aaw  It,  I 
think  it  might  often  be  witnessed.  It  is  BlCie^  aa  efltet  of  pv- 
spective,  but  a  strange  and  beautifd  one, 
Ste^yhant  Calla|a^  November  12       Giiuuu>  HonEiNi 


Tha  Jeiva  Bt^ptloa 

The  aceempaaying  paiagianh  aiinr  be  of 
tinn  with  the  Jsva  catastrophe.  I  may  mention  that  frooa 
the  28th  of  last  month,  when  I  first  noticed  it,  there  haa 
been  an  exceptional  red  (;low  after  sundown,  and  a  strange  green 

tint  ill  the  -sky,  while  till  the  last  few  days  the  moon  has  bad  a 
distinctly  green  tint ;  thu  green  tint  has  been  noticed  in  many 
parts  of  1 1, a  1.1.  r.C.  COHSTABU 

Karachi,  Octul>cr  16 

A  Floating  Lava  Bed.— .Sir,  — It  may  be  interesting  to 
some  of  yoor  scientific  readers  to  know  that  the  steain»hip  Siam, 
on  hw  voyage  from  King  George's  Sound  to  Colombo,  on  ■ 
August  I,  when  in  Utt.  6'  S.,  89*  £.,  passed,  for  upwards  of 
fotir  hours,  through  lar^e  quantities  of  lavs,  which  extended  as 
bx  aa  could  be  seen  (tbe  ship  was  goin^  eleven  knots  at  the 
tee)*  Tbe  lava  was  floatii'g  in  a  succession  of  lanes  from  five 
to  ten  yards  wide,  and  Uendiiq;  in  a  direction  north-west  to 
south-east.  The  nearest  land  was  tlie  coast  of  Snmatra  (distant 
700  miles),  hut  as  there  was  a  current  of  fifteen  to  thirty  miles  a 
day,  setting  to  the  eastward,  the  lava  could  not  have  eeme  from 
there,  and  I  can  only  inagiae  it  must  have  been  an  upheaval 
from  somewhere  near  tbe  Vftk,  I  may  mention  the  tonndings 
on  the  diart  show  over  3,000  fiithoms.  There  was  n  submarine 
volcano  near  the  spot  in  1879.— Iii>vvARU  Asiujuw.n,  Com- 
mander, P.  aad  O.  aleMHUp  SItm.  {SM  (kuttu  Bm/Utm, 
October  13.) 

Toweriai^  of  Birda 

Whim  shootirg  in  FiJitsbire  last  October  I  fired  at  a  paruidge 
at  a  distance  of  about  forty  yards;  tbe  bird  flew 00  for  a  short 
disunce,  and  then  began  to  rise,  not  In  the  msnaer  in  which  a 
towering  bfad  gcnaialv  aaoaads.  bat  soaring  as  if  it  did  aovolait- 
tarily.  After  nsiag  to  dMhdght  of  100  tr  1 50  yards  very  audi 
after  tbe  faahioa  ia  widcb some  hav\  ks  soar,  its  C^" 
deidy  deeded  dowawuds  obbHudy  for  a  < 
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when  it  swervcvl,  nnd  cacne  towirdx  the  grmnd  la  a  difliereat 
direction,  alighting  .i.>  thougih  it  were  in  poeeeirioii  of  ita  MUunl 
pon-cps,  some  hondredg  of  yards  from  the  place  whence  it  rose. 
On  g  ling  to  tbe  spot  where  it  had  settled,  it  was  found  to  be 
alive  and  crouching  in  the  long  grab's.  Tbe  keeper  ran  in  and 
placed  hi^  hand  on  it,  when  the  bird  strugsjled  ami  tried  to  gel 
a.iay  ;  he  l-  ilte  l  i*  >;  l  in;^  that  it  wa>  wounded.  On  cxaaiining 
the  bird  iiiitnedi.itcly  afier  I  found  that  it  had  been  struck  by  two 
pellet-  of  N.).  6  Av>',  one  of  which  lia  t  i>enetrated  the  iit-ctLiral 
uiosclc-,  but  had  not  injured  the  cavity  ;  the  lungs  arnt  other 
viscera  wcr*  nainjured.  The  other  |)ellct  had  entcrc  i  behind 
and  bi  low  the  left  eyeball,  and,  passing;  forward,  haJ  cmer^l 
on  the  other  si  lc,  passing;  above  the  upjitrr  ;naniliblc.  The  btain 
was  uninjured,  but  t'le  Imer  )>art  of  tbe  lelt  eyeball  wa*.  cut  and 
distended  with  bl  >  d.  Tlicre  was  no  other  injury.  No  doubt 
the  shook  hid  confused  the  bird,  and  ciusctl  it.s  strange  flight, 
which,  ih  iu.;b  uj  w.ir  f,  was  very  different  in  its  character  from 
that  of  ordinary  towering  where  the  longs  are  perforated,  and 
unoonidoDiiuM  is  the  roult  of  the  eireaktiOB  of  non-aerated 
blood.  J.  FAvaKJi 


Meteors 

rFKMiT  n,e  to  point  out  to  Mr.  J.  M.  Hajrward  (Xaturb, 

Nov.  S,  p.  3ri)  that  Ins  observation  of  the  large  meteor  of  Novem- 
ber 4  [xisvc-'-es  no  scientific  value,  inasmuch  as  he  b.is  omitted  ] 
to  lucnti  in  the  iiii|>arlant  features  of  its  ap(iearaiice.  I  he 
time  is  g  von  a-,  "  just  now"  (or  Noveml>er  4),  and  the  broad 
pa'.h  of  tire  which  thi .  fiae  meteor  di-char.jed  upjn  its  course 
must  have  lucii  situitcd  i,»>i.'whfr'/  in  the  south-east,  f  jr  your 
CO. res;)ondent  states  he        i;  "on  turning;  t  >  the  .soiith-cist." 

I  Ind  endeavoured  to  show  111  NAlUKEof  tbe  preceding  ue«"k 
(Nqv.  I,  p.  6)  that  these  delij^htfully  vaj^ue  forms  of  exprcNbion  [ 
as  applied  to  meteors  are  wholly  inadequate,  and,  as  such,  can- 
not receive  any  attention  at  lh«  hMidf  of  tbote  wbo  iaveiti(tle 

ihe>e  phenomena. 

Had  Mr.  llayuarii  given  us  the  essential  details  of  his  obser- 
vation, it  oii^ht  have  proved  very  valuable,  for  a  large  meteor 
(perhaps  identical  » ilb  ihu  one  he  refers  to  was  oiiserved  at 
many  places  00  the  night  of  November  4.  As  recorded  at 
CheliiMford,  Badi,  end  Urislol  the  paths  were  t— 

Time  Use.  .  "^^  ,  ObMmr. 

lUj.        h.  w-  .  « 

Nor.  4...10  14...  B  9  ...  S  S.  10  ...355  S.  30...H.  Coider. 

Gidmifocd. 

Nov.  4...I0  ia...6x  V...33  S.  6  ...  9S.  sj...}-  ^.  Stothcrt, 

Hath. 

Nov.  4  ..10  >1|...36N.  16  S.  I9—W.F.  Denning, 

B-istol. 

The  several  estimates  of  brilliancy  aie  very  discordant,  but 
the  time  and  paths  agree  so  closely  that  there  is  little  doubt  the 
observations  refer  to  the  sane  meteor. 

Another  fine  meteor  was  seen  here  on  October  26  at  9h.  I7ni. 
It  gave  a  succession  of  four  ligfatning-lilce  flashes.  Path 
from  a  28S  S  56"  +  to  o  333"  8  59°  +.  This  was  not  ihc 
only  fireball  visible  that  night,  for  1  sec  by  Nature  (No- 
vembers, p.  44)  (hat  "  On  October  26 at  about  7  p.m.  a  splendid 
neteor  was  seen  in  the  district  of  Hcmo  and,  Sweden."  It 
eppcarcd  "with  a  blinding  white  Uutte  in  tbe  xenith  and  tra- 
veiling  very  rapidlj  down  to  the  horina."  In  this  case  again 
we  have  to  deplore  the  extremely  va<;ae  manner  of  the  descrip- 
tion. Had  the  predse  direetion  of  flight  been  given,  it  would 
have  been  in'ereMag  to  detanune  whether  this  firel  all  behmged 
to  tha  aameattOHB  as  the  etfiially  fiae  one  recorded  .u  Brirtol  on 
Oe  iKiBe  nhriit.  W.  F.  DsmnMu 

Briatol,  November  10 

The  meteors  duni.;;  ( ictolier  have  liccii  numerous,  and  the 
most  of  them  proceeded  from  some  ]>  iiit  in  .Auriga.  \\  ith  t'lc 
exception  of  abiut  nine  days  of  unfavourable  weather,  I  li.ive  o-cn 
several  meteors  ni^ht  and  morning  l'!irou.;!iout  Oc:obcr,  but  they 
were  "generally  small  and  transient.  1  b»ve  counted  t'iftY-i«o 
from  10  p.m.  of  October  3  to  4*30  a.m.  of  the  4th,  many  of  thcni 
larijc  and  of  several  ceonds'  duration.  The  larf;e^t  of  these 
pa^'-ed  slowly  from  the  first  bright  star  on  the  left  of  Cai>clla,  in 
Aurijja,  to  a  1  umt  about  1'  below  a  Cys^ni.  The  smallest 
of  the-n  blinked  rapidly  iiefore  the  eye  in  the  ^eiii^h  I'ver  the 
Milky  Way,  which,  this  night,  wa-t  the  principal  theatre  of  their 

dbpiajr.  Turn  3.30  to  4.301.01.  I  coaatad  tvttf  of  the  filly* 


two  meteors.  From  i  a.m.  to  4  of  October  8  I  ohaerved  vay 
briUknt  meteors.    One  at  2.25  a.m.  darted  front  about  I*  ahove 

Capella  a  d  di-appeared  at  a  point  \''  from  I'had  in  the  Plough 
without  exploding  and  without  leaving  any  trace  of  light  behind. 
It  was  as  large  ai  Veniu.  At  2.40  a.m.  a  very  large  and  bril- 
liant meteor  dashed  out  from  a  jMjint  midway  between  Capella 
and  the  first  bright  star  to  its  right  in  .Auriga,  and  si>ed  al  .  iil;  .^.b  o  <■ 
the  PieLides  and  Aries  throufjh  the  Sfpi  irc  of  Pe^a-us,  and  ex- 
pl'xleti  3^  beyond  it,  li-avnii^  ii  ilu  .  i  i  it-  >»ake.  <  )L-.  .lie:  15, 
II. 3S  p  m.,  a  very  unusini  meieur  ailed  slowly  Ir  nn  H  Ccti 
to  within  1'  of  Beteljiueux,  in  the  ri^lit  shoulder  of  Orion.  .Vftir 
liavelliii;»  two  thiiili  of  its  journey,  it  exploded  into  four, 
three  .if  uhic'i  f.Tii-.r.-d  the  head  of  an  .inn'.v,  and  the  fourth 
adorned  its  tail,  .il!  til-.-  four  sendin,;  out  brii;ht  nebulous  light 
behind  them.  At  2,50  a.m.,  October  26,  a  large  bill  of  hre 
(bolide),  apparently  seven  inches  in  diameter,  illumined  the 
heavens  with  t;reat  brilliancy  as  il  descended  from  about  midwmy 
betvvicn  the  third  and  fourth  bright  stars  on  the  left  of  Capella, 
explixling  twice  durinjj  the  last  half  of  its  journey,  and  disap- 
pearin;^  just  as  it  reached  the  moon.  It  h.id  no  tail.  It  was 
seen  by  s  >me  of  the  I'aidey  night  police,  and  one  of  them  was 
frightened  that  it  wouli  dash  the  m<x)n  out  of  the  heavens.  Thii 
bolide  bad  no  deti m.i  im  in  either  of  its  two  explusionv,  and  the 
lait  of  it  was  only  ab  jut  the  si/c  of  Jupiter.  One  policeman  de- 
scribes il  as  a  lar^c  fiery  hall  of  the  size  of  the  full  m  ion,  but 
this  is  an  exaggeration.  The  extraordinary  meteor  of  October 
15,  after  its  explosion,  was  ilcscnbe  i  by  an  ob  erver  as  a  well- 
formed  arrow  of  llaniitij^  tire,  followed  by  a  ball  of  tire  with  a 
tail.  To  me  it  appeared  to  resemble  ibS  bead  and  b  kIv  iif  .1  h&h, 
as  well  as  tbe  form  of  an  arrow.  DONALO  Cameron 

Uoasvala^  Faitlajr*  November  6 


On  the  evening  of  Saturday  las^at  lO^ll  p.m.,  a  remarkable 
meteorite  was  observed  close  to  TOnity  College,  Glenalmoud, 
in  Perthshire.  It  presented  the  appearance  of  a  bright  spherical 
ball,  which  moved  horizontally  from  east-north-cast  to  west- 
south  west  at  a  height  roughly  estimated  at  300  feet.  When  it 
began  to  curve  downwards  it  disappeared  from  view,  bat  h  left 
behind  it  a  luminous  trail  of  great  brilliancy,  which  was  seen  for 
fully  forty  .seconds  its  hrilHsiiqr  gndBallv  diminishing  till  it 
eatifely  faded  away.  W.  BaMHT  Lcms 

lUniiy  College,  Glenahwond,  Pert^  Novamber  » 


"  Anatomy  for  Artists  " 

I  .KM  (|uilc  unable  to  do  as  your  corres|X>ndent  "An  Art 
Student  "  sujfgests,  for  the  second  edition  of  the  atxive-namol 
book  has  been  just  issucvl.  1  may  add,  however,  that  the 
ica  uii-  vwiich  led  me  deliber.ately  to  adojH  the  plan  alluded  t  i 
in  regard  to  the  illustrations  of  the  bones  still  remain,  in  ciy 
oj>inion,  sound,  ond  I  tru-t  iha-  tbe  majority  of  uiy  readers  of 
the  past,  present,  and  future  editions  have  not  been  and  will  ajt 
'  be  discouraged"  by  ihe  cfTiirt  which  I  desire  them,  for  their 
,  own  sakes  as  students,  to  make.  JOHM  Makshall 

10^  SavUe  Row,  W.,  Noveoaber  is 

P.S.— It  seeas  that  /  ought  to  ham  two  '*letten  of  lefer- 
ence"  attached  to  oivsel^  for  I  an  not  "Dr."  but  **llr.^ 
MaiahaU. 

Baitliqvaha 

NATtJM  oa  October  15  contahMi  aoticas  of  AoAm  «f 
earthquake  wUdi  were  fdt  at «  onarter  to  «w  e^dAdc  oa  the 
night  of  Oetuibv  19  (lib.  aom.  Giceawida  M.T.)  at  Cadis  aad 
other  places  on  the  eosst  of  Andalusia.  I  have  iaionaatloa  that 
alwut  i7h.  45m.  later  these  shocks,  vdiichweie  travelling  iroa 
cast  to  we<>i,  had  apparently  1  cached  Bermudas.   In  a  letter  jhI 
I  received  from  ex  Chief  Justice  I>arrell,  dated  October  22,  he 
'  remarks  : — "  A  very  ann-ual  event  occurred  here  on  the  2odi  of 
tliis  moiiib,  in  a  shock  of  an  earthquake,  which  however  was 
slight  ;  no  life  was  lost,  nor  terious  damage  done  to  building ; 
but  the  -hoc'^ ,  whicli  lasted  le»s  than  a  minute,  at  about  a  quarter 
'  (last  one  p. Di.  v  .is  universally  and  unmistakably  felt  throughoat 
1  the  colony.     It  \-  a:d  to  be  only  the  third  time  that  any  carth- 
(piake  has  bei.n  ex|  rripnecd  in  licrmuda  in  the  last  forty  year-." 
A  i)uartcr  ]  ast  i  iie  in  lleiiiiuda  Would  he  a()OUt  four  ami  a  L-ilf 
,  minute-s  past  five  at  Grecuw  icb,  requiring,  if  the  shocks  originated 
J  iotlwaBBe  wavt^  antteof  tiaasauaiioBofaboat  i5Sfleo|rapU> 
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cal  miles  an  hoar,  or  a'6  miles  per  minute;  Ie>s  thAii  half  the 
rate  at  which  the  great  shocks  of  17^5  and  1761  crossed  the 
Atlantic  from  Usbon  to  Barbados,  which  is  given  by  Mallet  as 
7^  bQcs,  or  6*3  gBimiaiihitnl  nila  per  ounuic. ' 

J.  U.  LUTROY 

"  Partials  " 

In  your  number  of  Nov.  1,  p.  6,  I  miticcU  an  articlethe  object 
of  which  was  t  >  account  for  theexi>tcncc  of  "partials."  Were  the 
theory  therein  set  forth  correct,  we  should  have  a  constant  numt>er 
of  "partials"  for  auy  given  "fundamental"  tone  of  constant 
force  regardless  of  its  source  ;  whereas  it  ia  a  weU-Lncwn  fact 
that,  u  hilc  the  tones  of  some  instruments  art  rich  in  **  pntkb*" 
thoae  of  other  iaitruments  have  but  few. 

C&OMWBtXO.  VASLSV 

CraoiireQ  Hoose,  Bexley  Heath,  Kent 


SCIENCE  AND  ENGINEERING 

TN  the  addrcb?  (iclivcied  by  Mr.  Westinacott,  Prcsi- 
deot  of  the  InsUtutioi^  ut  M  echanical  Eoeineera,  to 
the  English  and  Belgian  cnginL-crs  assemUM  at  Ltfige 
last  Aogiui,  there  occurred  the  foUowiag  passage:— 
*  Engineeriog  brings  all  other  adence*  into  pla^ :  chemi- 
cal or  phfiinl  discoveries,  such  at  thoae  of  Faiaday, 
would  be  of  little  practical  use  if  engineers  were  not 
ready  with  mechanical  appliances  to  carry  them  out,  and 
make  them  commercially  succtSbful  ni  the  way  best  suited 
to  each." 

We  have  no  objcctiun  to  make  to  these  words,  spoken 
at  such  a  time  and  before  such  an  assembly.  It  would 
of  course  be  easy  to  take  the  converse  view,  and  observe 
that  engineering  would  have  made  Utile  progress  in 
modem  timeiL  but  lior  the  splendid  resowoes  which  the 
discoveries  or  pure  seiencO'  have  placed  at  her  disposal, 
and  which  she  has  only  had  to  adopt  and  utilise  for  her 
owm  purposes.  Bat  there  is  no  need  to  quarrel  over 
two  opposite  modes  of  stating  the  suae  fact.  There-  is 
need  on  the  other  hand  that  the  fact  itself  should  be 
f.iirly  recognised  and  accepted,  namely,  that  icicme  m.iy 
be  looked  upon  as  at  once  the  hand:uaid  and  ilie  ^..ide  uf 
art,  art  as  at  once  the  pupil  and  the  supporter  of  science. 
In  the  present  article  we  propose  to  give  a  few  illustrations 
which  will  bring  out  and  emphasise  this  truth. 

We  could  scarcely  find  a  better  instance  than  is  fur^ 
nisbed  to  oar  hand  in  the  sentence  we  have  ehosen  for  a 
text.  No  man  ever  worked  with  a  more  single-hearted 
devotion  to  pure  science— with  a  more  absolute  disregard 
ot  iiLonc)  or  1. 1  me,  as  compared  with  knowledge— than 
Michael  Farad.iy.  Yet  future  ages  will  perhaps  judge 
chat  no  stronj^er  impulse  was  ever  given  to  the  [irogress 
of  industrial  art,  or  to  the  advancement  of  the  material 
interests  of  maiudnd,  than  the  impulse  which  sprang  from 
liis  discomies  in  electricity  ana  magnetism.  Of  these 
diaooveries  we  are  on^now  beeinning  to  reap  the  benefit 
But  we  have  merely  to  consider  the  position  which  the 
dynamo^electrie machine  already  occupies  in  the  industrial 
world,  and  tht  fiw  higher  jiusition  sshich,  as  almost  all 
admit,  it  is  destined  to  otcui  )  iti  :iie  future,  in  order  to 
sec  how  much  we  owe  to  F  ii.iday's  establishment  of  tlie 
connection  between  magnetism  and  electricity.  That  is 
one  side  of  the  question — the  debt  which  art  owes  to 
science,  but  let  us  look  at  the  other  side  also.  Does 
science  owe  nothing  to  art  ?  Will  any  one  say  that  we 
ahoiild  know  as  much  as  we  do  concerning  the  theory  of 
the  dyiiaiiio>electrie  motor,  and  the  htws  of  electro-nrag- 
nedc  action  generally,  if  that  motor  had  never  risen  (or 
fallen,  as  you  choose  to  put  it)  to  be  something  bcsidei 
the  instrument  of  a  laboratory,  or  the  nn  of  a  lecture- 
room.  Unly  a  shoit  time  since  the  illustrious  French 
physicist,  M.  Tresca,  was  enumerating  the  various  sources 
of  loss  in  the  transmis^ion  of  power  by  electricity  along  a 
fixad  wir^  as  dacidated  in  the  careftu  and  dabmrate  ex- 
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perimcnts  inaugurated  by  M.  Marcel  Deprez,  and  subse- 
quently continued  by  himselL  These  losses— the  electrical 
no  less  than  the  mechanical  lossn— ore  being  thoroughly 
and  minutely  examined  in  the  hope  of  reducing  them  to 

the  lowest  limit  ;  and  this  examination  cannot  fail  to 
throw  much  light  on  the  exact  distribution  of  the  energy 
im|).irted  to  .1  tKii.imo  machine,  and  the  l.iws  by  whicn 
this  distriinitiuii  guvetned.  ISut  would  this  examination 
ever  have  t  (ken  place — would  the  costly  experiments 
which  render  it  feasible  ever  have  been  performed—  if  the 
dynamo  machine  was  still  under  the  undisputed  control 
of  pure  scteoce^  and  had  not  become  subject  to  the  sway 
of  the  capitalist  and  the  engbecr  ? 

Of  course  the  dectric  tdmaph  affords  an  earlier  and 
perhaps  as  good  an  illustration  of  die  same  &ct.  The 
discovery  that  clc_nricity  would  pass  along  a  wire  and 
actuate  a  needle  at  the  other  end  was  at  first  a  purely 
scientific  one;  and  it  was  only  gradually  that  its  import- 
ance, from  an  industrial  point  of  view,  came  to  be  recog- 
nised.   Here  again  art  owes  to  pure  science  the  creation 
of  a  complete  and  important  branch  of  engineering,  whose 
works  arc  spread  like  a  net  over  the  whole  face  of  the 
globe.   On  the  other  hand,  our  knowledge  of  electricity, 
and  specially  of  the  doelio-chemical  pcooenes  which  go 
on  in  the  working  of  batteries,  has  been  enmcmously  im- 
proved in  consequence  of  the  use  of  such  batteries  for  the 
purposes  of  telcKr  iphy. 
'      Let  us  turn  to  another  example  in  a  different  branch  of 
science.    Whichever  of  our  modern  discoveries  we  may 
consider  to  be  the  most  startling  and  important,  there 
c  .m  1  think  be  no  doubt  that  the  most  beautiful  is  that  of 
the  spectroscope.   It  has  enabled  us  to  do  that  which  but 
a  few  years  before  its  introduction  was  taken  for  the  very 
type  of  the  impossiblei,  viz.  to  study  the  chemical  compo- 
sition of  the  stars ;  and  it  is  giving  us  clearer  and  deuer 
insight  ever}-  day  into  the  condition  of  the  great  luminary 
which  forms  the  centre  of  our  system.    Still,  however 
beautiful  and  iatLre:^t)ng  such  results  may  be,  it  might 
well  be  thou^'ht  th.it  ihey  could  never  have  any  practical 
apiilicatioii,  an  l  lh.it   '.he  s[]r  iroscopc   at    least  would 
remain  an  instrument  ot  bcicnce,  but  of  science  alone. 
This  however  is  not  the  case.    Some  thirty  years  since 
Mr.  Bessemer  conceived  the  idea  that  the  injurious  con- 
stituents of  raw  iron— such  as  silicon,  sulphur,  &c.— might 
be  got  lid  of  by  simple  oxidation.   The  mass  of  crude 
metal  was  heated  to  a  very  high  temperature  ;  atmospheric 
air  was  forre  !  thr  j^^h  it  at  a  considerable  pres.ure  ;  and 
the  oxygen  uiiitiii]^'  with  these  metalloids  carried  them  off 
in  the  form  of  a  id  gases.    The  very  act  of  union  gene- 
rated a  vast  quantity  of  heat,  which  itself  assi^tcd  the 
continuance  of  the  piocess  ;  and  the  gas  therefore  ]M>-ed 
off  in  a  highly  luminous  condition.    Hut  the  impoti. uu 
point  was  to  know  where  to  stop;  to  seize  the  e^act 
moment  when  all  or  practically  all  hurtful  iiupedients  had 
been  removed,  and  oefore  die  oxygen  had  turned  hnm. 
them  to  attack  the  iron  itself.   How  was  this  point  to  be 
ascertained.*   It  was  soon  suggested  that  each  of  these 
g.i  c^  in  its  incandescent  state  wo  .Id  show  its  own  peculiar 
spectrum  ;  and  that,  if  the  flame  rushing  out  of  the  throat 
of  the  converter  were  viewed  through  a  spectroscope,  the 
moment  when  any  substance  such  as  sulphur  had  dis- 
'  appeared  would  be  known  by  ihe  disappearance  of  the 
corresponding  lines  in  the  spectrum.    The  anticipation, 
it  is  needless  to  iay,  was  verified  ;  and  the  spectroscope, 
though  now  superseded,  had  for  a  time  its  pi  ice  among 
the  regular  appliances  necessary  for  the  carrying  on  of 
the  Bessemer  process. 

This  process  itself,  with  all  the  momentous  conse- 
quencts,  mechanical,  commcrci.il,  and  eoonomical,  which 
it  has  entailed,  might  be  brought  forward  as  a  witness 
on  our  side  ;  for  it  was  almost  coniplitely  worked  out  in 
the  laboratory  before  being  submitted  to  actual  prac- 
tice. In  this  tCSpect  it  stands  in  marked  contrast  to  the 
earlier  procesaes  tor  the  making  of  iron  and  steel,  which 


.  J  ^  d  by  Google 


58 


NATURE 


\Nw,  15, 1885 


were  developed,  it  is  difficult  to  say  ho  \ ,  m  ihc  for^^c  or 
furnace  itself,  .md  .iuulI  tin-  binu'.e  .m.'.  i!in  of  prai  tical 
work.  At  the  same  lime  the  experiments  of  He  semer 
were  for  the  most  part  canted  out  with  a  distinct  eye  to 
their  future  appKeatioD  in  practice,  and  their  value  for 
cor  preient  puipoae  is  therefore  not  so  great  The  same 
we  believe  may  he  said  iri&  xe^nl  10  the  great  rival  of 
the  Bessemer  converter,  viz.  the  Siemens  open  hearth ; 
althou^^h  tliis  forms  in  itself  a  beautiful  application  of  the 
scieniiiic  doctrine  that  steel  stands  midway,  as  regard-;  its 
proportion  of  carbon,  between  wrought  iron  and  pij,'  iron, 
and  ought  therefore  to  be  obtainnhle  by  a  judicious 
mixture  of  the  two.  The  basic  jirocess  is  ilie  latest 
development,  in  this  direction,  of  science  as  applied  to 
netallur^y.  Here,  by  simply  giving  a  different  chemical 
coastitntuni  to  the  clay  lining  of  the  converter,  it  is  found 
ponible  to  diminate  phospbonis— an  deme&t  which  has 
raocessfoUy  withstood  the  attack  of  the  Bessemer  system. 
Noir,  to  quote  the  words  of  a  German  eulogiser  of  the 
new  method,  phosphorus  has  been  turned  from  an  enemy 
into  a  friend  ;  and  the  richer  a  given  ore  is  in  that  sub- 
stance, tilt  more  readily  and  cheaply  does  it  secm  likely 
to  be  converted  into  steel. 

These  latter  examples  liave  been  taken  from  the  art  of 
metallurgy ;  and  it  may  of  course  be  said  that,  considering 
tlie  intimate  reUtioos  between  that  art  and  the  science  of 
chemistry,  there  can  be  no  wonder  if  die  former  is  hugely 
'  dependent  for  its  progress  on  the  latter.  I  will  there- 
fore turn  to  what  may  appear  the  most  ctmcrete,  prac- 
tical, and  unscicniific  ot  all  art^. — th.it,  n.iaicly,  of  the 
ntecbanical  engineer  ;  and  we  shall  fintl  that  even  here 
examples  will  not  fail  us  of  the  boons  which  pure  science 
has  conferred  upon  the  art  of  construction,  nor  even 
perhaps  of  the  reciprocal  advantages  which  she  has  de- 
rived from  the  connection. 

The  address  of  Mr.  Westmacott,  from  whikh  1  have 
alieady  talcen  my  text,  supplies  in  itidf  more  dun  one 
i—tanre  of  the  kind  we  seek— instances  empliaaised  by 

Kpers  read  at  the  meeting  where  the  address  was  spoken, 
t  us  take,  first,  the  manufactui  i'  if  ^-igar  from  beetroot. 
This  manutactuic  .'•as  forced  iiuo  [noininence  in  the  early 
years  of  this  century,  when  the  Cuntinental  blockade 
maintamcd  by  England  against  Napoleon  prevented  all 
importation  of  sugar  from  America  ;  and  it  has  now  at- 
tained very  large  dimensions,  as  all  frequenters  of  the 
Continent  must  be  aware.  The  process,  as  exhaustively 
described  by  a  Belgian  enynecr  M.  Mdia,  offers  sevc- 
cal  instances  of  the  appKcatton  of  chemicai  and  physical 
science  to  practical  purposes.  Thus,  the  first  operation 
in  making  sugar  from  beetroot  is  to  separate  the  juice 
from  the  llesh,  the  furnicr  being  as  much  as  95  f>cr  cent, 
of  the  whole  weight.  Kormerly  this  was  accomplished 
by  rasping'  the  mot^  inlo  a  pulp,  and  then  pressing  the 
pulp  in  powerful  h)diaulic  presses;  in  other  words,  by 
ptirely  mechanical  mcms  I  his  process  is  now  to  a  large 
extent  superseded  by  what  is  called  the  diffusion  pro- 
cess, dqxmding  on  the  well  known  physical  phenomena 
of  Mdttmtats  and  exomwm.  The  beetroot  is  cut  up 
into  small  sKces  called  "cossettes,"  and  these  are  placed 
in  vessels  filled  with  water.  The  result  is  that  a  current 
of  cndosmosis  lakes  pi.ice  from  the  water  tow.ards  the 
juice  in  the  cells,  and  a  current  of  exosuiosis  from  the  juice 
towards  the  water.  These  currents  go  on  cell  by  cell, 
and  <  mitinue  until  a  state  of  equilibrium  is  attained.  The 
richer  the  water  and  the  poorer  the  juice,  the  sooner  does 
lUa  equilibrium  take  place.  Coosequently  the  vessels 
are  arranged  in  a  series,  formin|[  what  is  called  a  diffu- 
iion  battery ;  the  pore  water  is  admitted  to  the  lust 
WMd»  in  wUch  tbt  slices  iiave  already  been  neerly 
cAausted,  and  subtracts  fitim  them  what  juice  there  is  left 

It  then  parses  as  a  thin  iuicc  to  the  next  vessel,  in  which 
the  slices  arc  richer,  and  the  process  be,;ir;s  again.  In 
the  last  vessel  the  water  which  has  ihe.iJy  dune  its 
work-in  all  the  previous  vessels  comes  into  contact  with 


I  fresh  slices,  and  be,^ins  the  operation  u|ion  them.  The 
same  procc-s  h.i-.  been  a|)]-ilietl  at  the  nthcr  em.i  ot  ihe 
manuf.icture  of  sugar.  After  the  juice  has  been  purihcd, 
and  all  the  cry stalii sable  su^r  has  been  separated  from 
it  by  boiling,  there  is  left  a  mass  of  molasses,  con- 
taining so  much  of  the  salts  of  potassiiun  and  sod&m 
that  no  further  aystalltsation  of  tne  yet  ramunini;^  SQCv 
is  possible.  The  object  of  the  process  called  osmosis  is  to 
carry  off  these -alts.  The  apparatus  used,  or  osmogene, 
consists  of  a  series  oftra>s  filled  alternately  with  molasses 
and  u  Liter,  the  bottoms  being  formed  of  parchment  pa{>er. 
A  current  passes  through  this  jiaper  in  each  direction, 
part  of  the  water  cnterin-  the  niol.isses,  and  part  of  \\\- 
salts,  together  with  a  certain  quantity  of  sugar,  entering 
the  water.  The  result  of  thus  freeing  the  molasses  from 
the  salu  is  that  a  kurge  part  of  the  remaining  sqgar  can 
now  be  extracted  by  crystallisation. 

Another  instance  in  point  comes  from  a  paper  dealing 
with  the  question  of  the  construction  of  long  tunnels.  In 
En;.;l  ind  this  has  been  chiefly  discussed  of  late  in  connec- 
tion with  the  Channel  Tunnel,  where,  however,  the  con- 
dit  iiMs  .lie  comparatively  simple.    It  is<  f  stiil  greater  im- 
portance abroad.    Two  tunnels  have  already  been  pierced 
through  the  Alps ;  a  third  is  nearly  completed ;  and  a 
fourth,  the  Simplon  Tunnel,  which  will  be  the  longest  of 
any,  ia  at  tfds  moment  the  subject  of  a  most  active  study 
on  the  part  of  French  eogineera.  In  America,  eqierially 
in  connection  with  the  cteep  mines  of  the  western  States, 
the  problem  is  also  of  the  highest  importance.    But  the 
driving  of  such  tunnels  would  be  fmancially  if  not  physi- 
cally impossible,  but  for  the  resources  which  science  has 
pUced  in  our  hands,  Urst,  by  the  i  rcpar.ition  of  new 
e.\])U)-.i\ es,  and,  secondly,  by  methods  nf  dealing  with  the 
very  high  tem[)eratures  which  have  to  be  encountered. 
As  regards  the  lirst,  the  history  of  explosives  is  scarcely 
anything  else  than  a  record  of  the  application  of  chemical 
principles  to  practical  purposes— e  record  wluch  in  mat 
part  has  yet  to  be  written,  and  on  which  we  cannotiiefe 
dwell.   It  is  certain,  however,  that  but  fbr  the  imrentiao 
of  niiroglyccrlne,  a  purely  chemical  compound,  and  its 
I  development  in  v.iri<»us  forms,  more  or  less  safe  and  con- 
[  vcnient,  these  lonj;  tunnels  would  never  have  liecn  c  on- 
structed.   As  regards  the  second  point,  the  question  of 
temperature  is  really  the  most  formidable  with  which  thr 
tunnel  engineer  has  to  contend.    In  the  St.  Gothard 
Tunnel,  just  before  the  meeting  of  the  two  headings  in 
February,  i<8o^  the  tempemtore  leee  as  high  as  93**  Fahr. 
This,  combined  with  tne  foulness  of  the  air,  produced 
an  immense  diminution  in  the  work  done  per  person  and 
per  horse  employed,  whilst  several  men  were  acttally 
killed  \i\  llie  d'.  r., unite  gases,  and  others  suffered  from  a 
di-easc  which  was  traced  to  a  hitherto  unknown  species? 
of  internal  worm.    If  tlu-  .SiMiplMH  I  uimel  should  be  con- 
structed, yet  higher  teuipcraiurcs  may  probably  have  to 
be  deak  with.    Although  science  can  hardly  be  said  to 
have  completely  mastered  these  difficulties,  much  has 
been  done  in  titat  direction.   A  great  deal  of  mechanical 
work  has  of  oontM  to  lie  cairied  on  at  the  Cmo  or  far 
end  of  such  a  heading,  and  there  are  varioes  means 
by  which  it  might  be  done.    But  by  far  the  most  satis- 
factory solution,  in  most  cases  at  least,  is  obtained  by 
taking  advantage  of  the  properties  of  coinprcsseii  air.  .Air 
'  can  be  compressed  at  the  end  of  the  tunnel  either  by  stcam- 
■  engines,  or,  still  better,  by  turbines  where  water  power 
i  is  available.    This  compressed  air  may  easily  be  led  m 
pipes  to  the  face  of  the  beading,  and  used  there  to  drive 
the  small  emnnes  which  wock  the  rock-drilling  machines, 
&c  The  efficiency  of  sadi  madihMS  is  doubtless  kw, 
chiefly  owing  to  the  physical  fact  that  the  air  is  healed 
by  compression,  and  that  much  of  this  beat  is  lost  whilst 
it  traverses  the  long  line  of  pipes  leading  to  the  scene  of 
action.    But  here  we  have  a  great  advantage  from  the 
point  of  view  of  \ cntii.ition  :  for  as  the  ;iir  j^.nned  beat 
while  being  compressed,  so  it  loses  beat  while  expand- 
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ing  ;  and  the  result  is  that  a  current  of  col  i  and  fresh  air 
is  continually  issuing  from  the  machines  at  the  face  of 
the  heading,  just  where  it  is  most  w»nted.  In  conse- 
quence, in  the  St.  Gothard,  as  just  alluded  to,  the  hottest 
parts  were  always  some  little  distance  behind  the  face  of 
the  heading.  Althoagh  in  this  case  as  much  as  I2o,o30 
cubic  metre*  air  (takea  at  atoioipberic  pressure)  were 
daily  pottred  into  tM  heatUac,  yet  the  ventilatioD  was 
very  insoffident  Moreover,  the  high  ptessure  which  is 
used  Ibr  wotldng  the  machines  is  not  the  best  adapted 
for  ventilation  ;  and  in  the  Arlbcrg  tunnel  separate  venti- 
lating pipes  are  employed,  containing  air  compressed  to 
about  one  atmosphere,  which  i.->  dclu'ored  in  much  larger 
quantities,  although  not  at  so  low  a  tc  nperature.  In  con- 
nection with  this  question  of  ventilation  a  long  series  of 
obaervations  have  b:en  uken  at  the  St.  Gothard,  both 
during  and  since  the  construction :  these  have  revealed tlie 
iHwrtant  physical  fact  (itsdf  of  highpcacdcalimpeitanoe) 
dMt  tlw  baramieter  never  stands  at  the  same  level  on  the 
two  rides  of  a  great  mountain  chain  ;  and  so  hive  niade 
valuable  contributions  to  the  science  of  meteorology. 

Another  most  importmt  u^e  of  the  same  scientific 
firt,  namely,  the  profierties  of  compressed  air,  is  found 
in  the  sinking  of  foundations  bcla,v  water.  When 
the  piers  of  a  bridge,  or  other  structure,  had  to  be 
placed  in  a  deep  stream,  the  old  method  was  to  drive  a 
doable  row  of  (ules  round  the  place  and  fill  them  in  with 
ci^qr*  forming  what  is  called  a  cofibnlam.  The  water 
was  pumped  oat  from  the  Interior,  and  the  found  r  o 
laid  in  the  open.  This  Is  always  a  very  expensive  ju  > 
ces«,  and  in  rapid  streams  is  scarcely  practic.iblc.  In 
recent  times  large  batto  nless  ca^s,  called  caisson  j,  have  \ 
been  used,  with  tubes  attached  to  the  roof,  by  which  air  \ 
can  be  forced  into  or  out  of  the  interior.  These  caissons 
are  brought  to  the  site  of  the  proposed  pier,  and  are  there 
sunk.  Where  the  bottom  is  loose  sandy  earth,  the 
V'acaum  process,  as  it  is  tenned,  is  often  employed  ;  that 
i%  the  air  is  pumped  out  from  the  interior,  and  the  aoper- 
incuwhrnt  pressore  then  canses  the  caisson  to  sink  and 
the  enrtb  to  rise  within  it.  But  it  is  more  usual  to 
empTojr  what  is  called  the  Plenum  process,  in  which  air  1 
under  high  pressure  ii  pumped  into  the  caisson  and 
expels  the  water,  as  in  a  dn  ing  bell.  Work  ncn  then  I 
descend,  entering  through  an  air  lock,  .111  1  excavate  the 
ground  at  the  bottom  of  the  caisson,  which  sinks  gra- 
dually as  the  excavation  continues.  Under  this  System 
a  len^h  of  some  two  miles  of  quay  wall  is  being  con* 
St  rue  ted  at  Antwerp,  far  out  in  the  channel  of  tiie  River 
Scbeldu  Here  the  caissons  are  laid  end  to  end  irith  each 
other,  along  the  vhtde  curve  of  the  wall,  and  llie  masonry 
is  built  on  the  top  of  them  within  a  floating  coSerdam  of 
very  ingenious  construction. 

There  arc  few  mechmical  principles  more  widely  known 
th.an  that  of  so-called  centrifugal  force  ;  ati  .iction  which, 
thim^'b  still  a  pii//le  to  students,  has  Ion,'  bL-en  thoroughly 
understood.  It  is,  however,  comparatively  recently  that 
it  has  been  applied  in  practice.  OhM  of  the  earliest 
examples  was,  perhaps,  the  ordinary  governor,  due  to  the 
genius  of  Watt.  Eveij  boy  knows  that  if  be  taVes  a 
weight  hanging  from  a  string  and  twiris  it  round,  the 
wdght  will  rise  higher  and  revolve  in  a  larger  circle  as  he 
inrreascs  the  speed.  Watt  siw  that  if  he  attached  su  :h 
an  apparatus  to  his  steam  engine,  the  balU  or  wci;;hts 
would  tend  to  rise  higher  whenever  the  engine  began  to 
run  faster,  that  this  action  might  be  made  pirtly  to  draw 
over  the  valve  which  admitted  the  steam,  and  that  in  this 
way  the  suppl|r  of  steam  would  be  lessened,  an  I  the  sped 
would  fidL  FW  ideas  in  science  have  received  so  wide 
and  M  sncoessfnl  an  application  as  this.  But  of  late  y  :ars 
atiotlier  property  of  centrifugal  fbrce  has  been  brought 
into  |riay.  The  efliBCt  of  this  so-called  force  is  that  any 
body  revolving  in  a  circle  has  a  continual  tendency  to  tly 
ofT.-it  a  tangent ;  the  amount  of  this  tendency  dcpcndmg 
jointly  on  the  mass  of  the  body  and  on  the  velocity  of  the 


rotation.  It  is  the  former  of  these  conditions  which  is  now 
ta'^cn  adv.int.i:i;e  of.  I'ur  if  we  have  a  number  of  particles 
all  revolvmg  with  the  same  vel  ocity,  but  of  ditTcrent  specific 
gravities,  and  if  we  allow  thcni  to  follow  their  tendency  of 
moving  off  at  a  tangent,  it  is  evident  that  the  heaviest 
partides  having  the  greatest  mass  will  move  with  the 
gnniest  tamgf.  The  resolt  is  tha^  if  we  take  a  mass  of 
soch  partidss  and  confine  them  within  a  drcnbr  casing, 
we  shall  find  that,  having  rotated  this  canng  with  a  hi^ 
velocity  and  for  a  sufficient  time,  the  heaviest  particles 
will  have  settled  at  the  outside  an  1  the  lightest  at  the 
inside,  whilst  between  the  two  there  will  be  a  gradation 
from  the  one  to  the  other.  Here,  then,  wc  have  the  means 
of  separating  two  substances.  >olid  or  liquid,  which  are 
intimately  mixed  up  together,  but  which  are  of  different 
Specific  gravities.  This  physical  principle  has  been  taken 
advaattige  of  in  a  sojaewhat  homely  but  ver^  important 
process,  vis.  the  separation  of  cream  from  milk.  In  this 
arrangement  the  milk  is  charged  Into  a  vessd  seiuelhiiig  of 
the  shape  antl  ^i/.c  of  a  Glou  rester  cheese,  which  stands  on 
a  vertical  spindle  and  is  made  to  rotate  with  a  velocity  as 
high  as  7000  revolutions  per  minute.  .-\t  this  enormous 
speed  the  tnilk,  which  is  the  heavier,  flics  to  the  outside, 
while  tile  cream  remains  behind  and  stands  up  as  a  thin 
layer  on  the  inside  of  the  rotating  cylinder  of  fluid.  So 
completely  does  this  immense  speed  prodnoe  in  the  liauid 
the  cbaiacteriatics  of  a  solid,  that  if  the  rotating  shell  of 
cream  ht  toeehad  bjr  a  knire  it  emits  a  harsh  grating 
sound,  and  gives  die  seasatioa  experienced  in  attenmting 
to  cut  a  stone  The  separation  is  almost  immediately 
complete,  bat  the  difficult  point  was  to  draw  off  the  two 
liquids  5Ci)arately  and  continuously  without  stopping  the 
machine.  This  has  been  simply  accomplished  by  t  ikmg 
advantage  of  another  principle  of  hydromechanics.  A  sm.all 

Eipe  opening  just  inside  the  shell  of  the  cylinder  is  brought 
ack  to  near  the  centre,  where  it  rises  through  a  sort  of 
neck  and  opens  into  an  exterior  casing.  The  presstire 
doe  to  the  wek>ei^caasestheskim>milkto  rirein  uak  pipe 
and  flow  eonttnnoosly  out  at  the  inasr  end.  The  amm 
is  at  the  same  time  drawn  off  by  a  similar  orifice  made  is 
the  same  neck  and  leading  into  a  different  chamber. 

Centrifugal  action  is  not  the  only  way  in  which 
particles  of  ditTcrent  specific  gra\'ity  can  be  sepa- 
rated from  each  other  by  motion  only.  If  a  rapid 
"jigging"'  or  up-and-down  m  ition  be  given  to  a  mixture 
of  such  particles,  the  tendency  of  the  lighter  to  fly  further 
tmder  the  action  of  the  impulse  causes  them  gradually  to 
rise  to  the  upper  surface  ;  this  surface  being  free  in  the 
present  case,  and  the  result  being  therefore  the  revcrsa  ef 
what  happens  in  the  rotating  chamber.  If  such  a  mss> 
ture  be  examined  after  this  up  and-down  motion  has  gone 
on  for  a  considerable  period,  it  will  he  found  that  the 
particles  are  arranged  pretty  accurately  in  layers,  the 
lightest  being  at  the  top  and  the  heaviest  at  the  bottom. 
This  principle  has  lony;  Ijeen  tiikf;n  arlvantagc  of  in  such 
cases  as  the  separation  of  lead  ores  from  the  matrix  in 
which  they  are  embedied.  The  rock  in  these  cases  is 
crushed  into  small  fngments,  and  placed  on  a  frame 
having  a  rapid  uo-and-down  motion,  when  the  heavy  lead 
ore  gradually  collects  at  the  bottom  and  the  lighter  stone 
on  the  top.  To  separate  the  two  tile  machine  must  be 
stopp-d  and  cleared  by  hand  In  the  case  of  coal- 
washin  :.  where  the  object  is  to  separate  fine  coal  from 
ih;-  p.ir'tclcs  of  stone  mixed  with  it,  this  process  would  be 
very  costly,  and  indeed  impossible,  because  a  current  of 
water  is  sweeping  through  the  whole  mass.  In  the  case 
of  the  Coppde  coal-washer,  the  desired  end  is  achieved  in 
a  different  and  very  sim]rte  manner.  The  well  known 
mineral  felspar  has  a  specific  gravity  hitennedlate  he*  * 
tween  that  of  the  coal  and  the  sluile,  or  stone^  with  wWdi 
it  is  found  intermixed.  If,  then,  a  quantity  of  felspar  in 
small  t  ragments  is  thrown  into  the  mixture,  and  the  whole 
then  submitted  to  the  jigging  process,  the  result  will  be 
that  the  stone  will  collect  on  the  top,  and  the  coal  at  the 
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bottom,  with  a  layer  of  felspar  separating  the  two.  A 
current  of  water  sweeps  through  the  whole,  and  is  drawn 
off  partly  at  the  top,  carrxin^  wi:li  it  ihf  stone,  and  pardy 
at  the  bottom,  carrying  with  it  the        10  il. 

The  aljoNC  arc  in^tancci  where  science  has  come  to 
the  aid  o!  cii;^'incering.  Here  is  one  in  which  the  obli- 
gation is  reversed.  The  rapid  stopping  of  railway  trains, 
when  neoeiaary,  by  means  of  bralics,  IS  B  probkm  which 
has  iMU  occapied  the  attention  of  nunv  eagiaeorti  and 
the  mediaaieal  s<^tions  oflfered  have  been  correipond- 
iogly  numerous.  Some  of  these  depend  on  the  acttoa  of 
steam,  some  of  a  vacuum,  some  of  compressed  air,  some 
of  pressure-uater  ;  others  a;,Tain  in^'cn  ou>.ly  utili'ie  the 
momentum  of  the  wheels  theinselvc;..  Hut  for  a  long 
time  no  eflfort  was  made  by  any  of  these  inventors  tho- 
roughly to  master  the  theoretical  conditions  of  the  problem 
before  them.  At  last,  one  of  the  most  ingenioos  and 
suooessliil  among  them,  Mr.  George  Westinghouse,  re- 
adtred  to  malie  experimenu  on  the  subject,  and  was 
fortunate  cnoq^  to  associate  with  himsdf  Cipt.  Douglas 
Gallon.  Thehr  experiments,  carried  on  with  rare  energy 
and  perseverance,  and  at  great  expense,  not  only  brought 
into  the  clearest  light  the  physical  conditions  of  the  ques 
lion  (conditions  which  were  shown  to  be  in  strict  accord- 
ance with  theory),  but  also  disclosed  the  interesting 
scientific  fact  that  the  friction  between  solid  bodies  at 
high  velocities  is  not  constant,  as  the  experiments  of 
Morin  had  been  sa|fposedtofanply,  but  diminishes  rapidly 
as  the  speed  increases— a  Hxx  which  other  observations 
serve  to  confirm. 

The  old  scientific  princiide  kno»n  as  the  hydrostatic 
paiado^  according  to  which  a  pressure  applied  at  any 
point  of  an  inclosed  mass  of  liquid  is  transniiited  un- 
altered to  every  other  point,  has  been  singularly  fruitful 
in  practical  applications.  Mr.  Hramah  was  p.rh  ips  'l.t- 
first  to  recognise  its  value  and  importance,  lie  applied 
it  to  the  well  known  Bramah  press,  and  in  various  other 
directions,  some  of  which  were  less  successful.  One  of 
a  hydtaidic  lift^  which  Mr.  Bramah  proposed 


jto  eooMnict  bjr  mems  of  several  cylinders  slidiog  within 
each  oAor  after  the  manner  of  the  tubes  oF  a  telescope. 
His  specification  of  this  invention  sufficiently  expresses 
his  opinion  of  its  value,  for  it  concludes  as  follows : — 
"This  |iatcnt  does  not  only  differ  in  its  nature  and  in  its 
boundless  extent  of  claims  to  novelty,  but  also  in  its 
claims  to  merit  and  viiperior  utility  compared  with  any  other 
patent  ever  brought  before  or  sanclioued  by  the  legislative 
authority  of  any  nation."  The  telescope  lift  has  not  come 
into  practical  use  ;  but  lifts  woriced  on  the  hydraulic  prin- 
ciple are  becoming  more  and  mwe  eonunon  every  day. 
The  same  prindple  has  been  applied  by  the  genius  of 
Sir  William  Armstrong  and  orners  to  the  woridng  of 
cranes  and  other  machines  for  the  lifting  of  weights,  acc.  ; 
and  under  the  form  of  the  accumulator,  with  its  dis- 
tributing piiit  n  and  hydraulic  engines,  it  provide,  i  st  re 
of  pow^cr  .ilw.iy,  ready  for  application  at  any  required 
point  in  a  large  system,  yet  costing  practically  nothing 
when  not  actually  at  work.  This  system  of  high-pressure 
mains  worked  from  a  central  accumulator  has  been  for 
some  years  in  existence  at  Hull,  as  a  meaas  of  supplying 
power  oommercially  for  all  the  purposes  needed  in  a  large 
town,  and  it  is  at  this  moment  beinj;  carried  out  on  a 
wider  scale  in  the  East  End  of  London. 

Taking  advantage  of  this  system,  and  combining  with 
it  another  scientific  principle  of  wide  applicability,  Mr. 
J.  H.  Greathcad  has  brought  out  an  instrument  called  the 
"  injector  hydrant,"  which  seems  likely  to  play  an  impor- 
tant part  in  the  extinguishing  of  fires.  This  second  prin- 
ciple is  that  of  the  lateral  induction  of  fluids,  and  may  be 
thus  expressed  in  the  words  of  the  late  William  Froode  :— 
"  Any  surface  which  in  passing  through  a  fluid  experi- 
CBces  resistance  most  in  so  doing  impress  on  the  particles 
which  resist  it  a  force  in  the  line  of  motion  equal  to  the 
resisUnce."   If  then  these  particles  arc  themselves  part 


of  a  fluid,  it  'will  result  that  they  wilt  follow  the  dii»c> 

tion  of  the  moving  fluid  and  be  partly  carried  along  with 
it.  .-Xs  applied  in  the  injf  tor  hydrant,  a  sm.ill  quantity 
of  water  derived  from  the  lu ;h  pressure  mains  i>  made  to 
pass  from  one  pipe  into  .inuther.  co  ning  in  contact  at 
the  same  time  with  a  reservo  r  o!'  .vater  at  urdnnry  pres- 
sure. The  result  is  that  the  water  from  the  reservoir  is 
drawn  into  the  second  pipe  through  a  trumpet-shaped 
nosd^  and  may  be  made  to  itsue  as  a  stream  to  a  con* 
sidemUe  height  Thus  the  smill  quantity  of  pressora- 
water,  which,  if  used  by  itself,  would  pCThaps  rise  to  a 
height  of  500  feet,  is  made  to  carry  witn  it  a  much  larser 
quantity  to  a  much  smaller  height,  say  that  of  an  ovdinaiy 

house. 

The  above  are  only  a  few  nf  the  many  instances  which 
might  be  given  to  prove  the  general  truth  of  the  fact  with 
which  we  started,  namely,  the  close  and  reciprocal  connec- 
tion between  physical  science  and  mechanical  engineering, 
taking  both  in  tlieir  widest  sense.  It  may  possiblv  be 
worth  while  to  return  again  to  the  subject,  as  other  Ulua- 
trations  arise.  Two  such  have  appeared  even  at  tiie 
moment  of  w  riting,  and  though  their  practical  success  is 
not  yet  assured,  it  may  be  worth  while  to  cite  them.  The 
first  is  .m  application  of  the  old  principle  of  the  siphon 
to  the  purifying  of  sewage.  Into  a  tank  containing  the 
sewage  dips  a  siphon  pipe  some  thirty  feet  high,  of 
which  the  shorter  leg  is  many  times  larger  than  the 
longer.  When  this  is  started,  the  water  rises  slowly  and 
steadily  in  the  shorter  column,  and  before  it  reaches 
the  top  has  left  behhid  it  all  or  ahnost  all  of  the 
solid  particles  which  it  previously  hdd  in  sospensioa. 
These  fall  slowly  back  through  the  column  and  collect  at 
the  bottom  of  the  tank,  to  be  cleared  out  when  needful. 
The  effliu  iu  water  is  not  of  course  chemically  pure,  but 
ufil  irtuly  so  to  be  turned  into  any  ordinary  stream.  The 
second  invention  rests  on  a  curious  fact  m  chemistry, 
namely,  that  caustic  soda  or  potash  will  absorb  steam, 
forming  a  compound  which  has  a  much  higher  tempera- 
ture than  the  steam  absorbed.  If,  thcrobce,  edbaust 
steam  be  discharged  into  the  bottom  ef  avessn  oontain- 
ing  caustic  alkali,  not  only  will  it  become  condensed,  but 
this  condensation  will  raise  the  temperature  of  the  mass 
so  high  that  it  may  be  employed  in  the  generation  fresh 
steam.  It  is  needless  to  obser\'e  how  important  will  be 
the  bearing  of  this  invention  upon  the  working  of  steam- 
engines  for  many  purposes,  if  only  it  can  he-  established 
as  a  practical  success.  .'\nd  if  it  is  so  established  there 
can  be  no  doubt  that  the  experience  thus  acquired  will 
reveal  new  and  valuable  facts  with  regard  to  the  con- 
ditions of  chemical  combination  and  absorptioii,  in  the 
elements  thus  brought  together. 

Walter  R.  Browms 


THE  LITERATURE  OF  THE  FtSHE/t/ES 

EXHIBITION^ 
II. 

""PHE  dc[iii[nilation  of  our  littoral  lisheries  is  the 
^  text  ot  a  paper  on  "  Crustacea,"  by  Mr.  T.  Cornish, 
who  proposes  to  meet  the  difficulty  by  estibliahing  a 
market  for  "  middle-sized"  Crustacea  (and  even  fiahesK 
other  than  those  which  we  now  eat,  ather  as  "lujuiiiea 
or  dainties."  TlwKisan  amusing  but  authoritative  air 
of  originality  about  this  paper.  Mr.  W.  S.  Kent,  on  the 
other  band,  proposes  the  "Artificial  Culture  of  Lobsters' 
as  a  remedy  for  the  same  evil,  and  recounts  some  inter- 
esting experiments  made  by  himself — on  a  small  scale — 
in  which  he  succeeded  in  rearing  the  young  lobsters 
taken  captive.  The  leading  developmental  phases  are 
set  down  for  the  guidance  of  others,  but  the  account 
given  is  deficient  in  record  of  the  earlier  stages  of  the 
process.  Tiiis  is  important,  as  the  writer  (presiippoMig 

*  Coacluded  from  p.  }6. 
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succeii  such  has  attended  the  artificial  cultivation  of  j 
the  Salmonids)  states,  without  apparent  proof,  that  the 
cultivation  might  go  on  after  the  removal  of  the  eggs 
from  the  parent.  Should  this  be  so,  choice  roust  then 
lie  between  the  methods  of  Messrs.  Cornish  and  Kent. 
The  latter  taas  overlooked  the  fact  that  bur  Irish  lobster 
fisheries  appear  to  be  caoable  of  much  greater  develop- 
ment, and  we  doubt  how  tar  an  accusation  brought  against 
the  **  West-end  chefs"  is  a  logical  uuc.  We  are  at  a  loss 
to  ^ee  the  dntt  of  Mr.  K.  Corniiirs  rcnnrks,  which fom 
part  of  tlic  d  sm-ision  upon  ttu'se  two  papers. 

Karly  in  the  career  of  these  meetini^'s,  our  freshwater 
fisheries  received  attention  at  the  hands  of  Sir  Jas. 
MaiUaad,  whose  liberality  in  the  matter  of  salmon-culture 
is  well  known  in  all  fishing  circles.  The  author,  who  re- 
^ds  the  aitifidal  propagatioii  of  the  Sahnoiiia«  as  in 
Its  infiuicy,  records  the  technique  and  resnlu  of  a  kmg 
practical  experience,  and  indicates  lines  for  future  investi- 
gation, both  as  rejjards  the  migrator)'  and  non-migratory 
forms.  He  shows  that  by  skilful  attention  he  can  rely 
upon  hatching  out  y<;  per  cent,  of  Luch  Lf. .;n  tnuu  ova, 
and,  while  discussing  all  sides  of  the  question,  he  wisely 
points  out  that  the  object  to  be  aimed  at  is  "not  to 
mcubate  the  laisest  number  of  ^Upin  a  given  space," 
but  so  to  manipaiate  them  that  "OW  largest  number  of 
healthy  fish  may  result"— «  statement  urahring  diffi- 
culties for  the  study  of  which  we  must  refer  the  reader  to 
the  paper  itself.  Intimately  connected  with  this  depart-  ' 
meat  is  the  question  of  the  salmon-disease  fungus,  whu  h  \ 
farms  the  topic  of  a  paper  on  "  Fish  Diseases, "  by  Truf 
Huxley.  The  author  s  investigations  in  the  matter  arc- 
well  known  to  rcaiiers  of  N  aturf,  but  all  connected 
with  Ireshwatcr  fishing  owe  a  debt  of  gratitude  to  the 
learned  Professorfor  having  thus  sifted  avoluminou  ^  hicra- 
tun  upon  the  subject,  and  diagnoied  in  foultless  style 
this  pest.  Its  geographical  linduare--lbr  the  first  time  •> 
mapped  oat;  the  fuqgos  is  shown  to  ctuutt  and  not 
merely  accompany,  the  disease,  and  its  profmgation  is 

Ceoclusivcly  shown  to  be  f.ivonred  by  causes  which 
though  unknown  must  necessarrly  be  limited.  Every 
inducement  is  j^'iven  to  the  daily  worker  amoii-  tljcse 
fi-hes  to  cooperate  in  the  further  study  of  the  disease,  in 
even  the  purely  scientific  aspects  of  which  mncll  yet 
remains  to  be  done.  The  renurkable  fact  that  the  disease 
is  in  no  way  correlated  with  the  "  productiveaess  '*  of 
e  rwer  is  fully  demonstrated,  and  most  carry,  its  own 

A  somewliat  analogous  topic  forms  subject  matter  for  a 
paper  on  "The  Destruction  of  Fish  by  Internal  Parasites," 
by  Dr.  S.  Cobbokl.  There  is,  however,  the  most  marked 
contrast  between  it  and  that  of  Prof.  Huxley,  and  wc 
venture  to  say  that  the  statements  made  on  the  fir^t  two 
pages  and  elsewhere,  are  calculated  to  frighten  rather  than 
encourage  (by  appealing  to  the  experimental  sidt)  possible 
workers  io  a  field  for  which  the  author  chums  to  much. 
We  aie  compelled  to  put  this  woA  down  with  a  feding  of 
disappointment  the  more  so  seeing  that  much  of  the 
qiace  which  might  have  been  turned  to  better  account 
is  devoted  eitlicr  to  a  mere  re-teration  of  statements 
made  again  and  agam  by  the  .nutlior  during  the  earlier 
sittings  of  the  Conference,  or  to  needlessly  lengthy  and 
verbose  di-icussions  upon  minor  points,  to  the  exclu- 
Sicm  of  more  import  m;  ones. 

The  all-important  topic  of  "Food  of  Fishes''  is 
attacked  by  Dr.  Dav.  There  is  much  in  his  paper  that 
is  of  value,  he  having  incorporated  the  observations  of 
ottwrs  widi  Us  own  to  tlie  heit  advantage.  Tlie  extreme 
hnpoftanoe  of  this  subieGt  is  obvious  to  all  concerned,  but 
when— to  say  nothing  of  the  question  of  inter-preying 
we  consider  the  extent  to  which  it  is  known  that  the 
food  of  fishes  may  vary  under  conditions  of  most  of  which 
wc  know  absolutely  nothing,  it  is  obvious  that  there  opens 
up  a  field  of  labour,  involving  all  sorts  of  side  issues,  work 
in  vdiidi  most  neocMsrily  be  both  praionfled  and  tediou 


The  paper,  however,  suggests  certain  lines  alOB^  which  a 
fruitful  advance  might  hi  made.  In  the  discussion  which 
followed,  the  chairman  (Prof.  Huxley),  taking  a  philo- 
sophic giasp  of  the  questUM),  resolve <  it  into  a  balance  in 
favour  of**  the  ultimate  store  of  food  "  furnished  by  "the 
Diatomaiwe  wliidi  eocor  en  die  rnriace." 

Mr.  R.  B.  Manton,  in  an  exceedingly  practical  paper 
on  "Coarse  Fish  Culture,"  adduces  reasons  for  which  it 
is  obvious  that  repopulation  of  our  fresh  waters  must  goon 
as  matters  stand,  and  can  be  very  beneficially  maintained. 
The  question  is  one  of  growing  importance,  cspjccially 
as  It  atTects  those  who,  although  livmg  far  inland,  still 
have  the  power  of  rearing  go«i  fish-food.  We  doubt, 
however,  how  far  it  is  not  possBlto  to  obviate  certain  of 
the  diffileulties  mentioned,  Iw  more  careftd  "nursing" 
alone.  In  advocatiog  the  introductioB  of  Ae  proline 
Blade  Bass,  the  writer  makes  a  sutement,  pni^bone 
out  by  the  experience  of  the  Marquis  of  Exeter  who  first 
introduced  the  fish  into  Britain,  but  diametrically  opposed 
by  that  of  Sir  Jas.  Maitland — and  which,  if  correct,  is  of 
great  importance  viz.  that  it  "  thrives  best  in  josttlUMe 
waters  which  are  noi  suited  to  trout  and  salmon." 

It  is  well  known  that  the  natural  salmon  stock  of  five 
of  our  largest  rivers  is  practically  exterminated,  and  that 
the  fish  present  themselves  annually  at  their  unsavoury 
mouths,  but  to  be  bafBed  \»  causes,  chief  anunw  which 
is  that  of  pollution  ;  in  othef  cases,  less  markedly  offim> 
sive,  the  fish  are  known  to  be  slowly  but  certainly  receding 
The  Hon.  W.  F.  U.  Masscy  Mainwanng,  in  a  paper  upon 
"The  Preservation  of  Fish  Life  in  Rivers  by  the  Exclu- 
sion of  Town  Sewage,"  first  points  out  the  mam  causes  of 
actual  death,  and  then  proceeds  to  advocate  the  claims  of 
the  well-known  A.  B.C.  process,  exhibited  by  the  Native 
Guano  Company.  For  this  he  claims  success,  greater 
than  that  which  has  attended  any  such  known  chemical 
method,  all  at  present  pointing  to  irrigation  and  inter- 
mtttent-downward-filtratioD,  as  the  be^t  solnthm  of  the 
difficulty.  All  the  artificial  breeding  in  the  world  cannot 
be  of  avail  in  waters  thus  becoming'  more  dcidly,  and  to 
the  chemist  the  utilisation  of  waste  oifcrs  a  good  iicld  for 
work.  There  are  other  doubtful  points  about  this  paper, 
beyond  the  limits  of  a  short  notice,  but  it  is  sincerely  to 
be  hoped  that  when  the  present  inquiry- into  the  London 
sewage  question  terminates,  the  adoption  of  some  treat- 
ment beneficial  to  our  waters  may  perpetuate  its  action. 

CkMely  allied  are  the.  interesu  of  "Fmrest  Protection," 
advocated  by  Mr.  D.  Howits,  the  more  especially  as  there 
is  evidence  to  show  that  the  disappearance  of  salmon  has 
been  at  times  associated  with  the  clearing  of  forests.  The 
author  points  out  that,  while  the  (jucslion  has  naturally 
more  interest  for  other  countries  than  our  own,  it  is  pws- 
sible  to  maintain  throughout  the  year,  by  the  interaction 
of  natural  forces,  a  better  equilibrium  of  life  in  shallow 
w  ater.  AltllOil^  nmch  yet  remains  to  be  done  in  this 
work,  th«  arguments  adduced  are  practical  and  weighty. 
The  author  advises  the  use  of  certUB  trees  as  being,  from 
his  own  experience,  preferable,  the  question  of  growth  of 
timber  not  tieing  overlooked. 

AH  the  aforementioned  papers  point  indirectly  to  the 
"  outcome  "  of  the  present  movement,  in  so  far  as  they 
suf^ge-t  methcKls  of  improvement.  Those  which  remain 
are  either  directly  addressed  to  that  subject  itself,  or  to 
others  demanding  immediate  attention. 

Prof.  Leone  Levi  btings  forward  a  mass  of  statistical 
knowledge  upon  "The  Economic  Condition  of  FlalMMr- 
men,"  stated  to  be  generally  unsatislactoiy.''  The  paper 
abounds  in  useful  information,  not  the  least  important 
being  th.if  which  deals  with  the  relationships  existing 
I  between  bo  it  owners  and  fishermen ;  the  author  also 
states  that  at  present  the  workers  arc  in  proportion  exces- 
sive "  to  the  amount  of  protiuction,"  and  wisely  recom- 
mends a  '^weeding"  of  those  parasites— neither  fishermen 
nor  fools— saki  to  exist  The  "  fortunes  of  the  fisheries 
I  and  agricnhnre  in  the  last  twenty  years*' art  significantly 
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compfed;  tnt  this  and  other  mattan  dealt  with  are 
beyODdtbelinftsofoitr  present  nodce. 

In<"nic  Prindplea  of  Fishery  Legislation"  the  Right 
Hon.  G.  Shaw  Lefevre,  proceeding  to  deal  with  the  sea 

fisheries,  exclusive  of  Cru^t  icea  .md  littoral  forms,  recalls 
tlie  circumsianccs  which  led  ujj  to  the  passing  of  the  Sea  , 
1  i  heries  Act  of  1868— the  result  of  an  inquiry  before  a 
Commission  of  which  he  was  himself  a  member.  This 
Act,  essentially  one  repealing  restrictive  legislation  and 
giving  increased  liberty,  has  lately,  as  our  readers  doubt- 
less know,  been  much  under  discussion,  and  Uie  alatistics 
here  braagbt  forward  apeak  for  themadvea  as  to  the 
wisdom  and  successful  working  of  the  laws  then  laid 
down.    When  we  consider  the  state  of  the  question,  as 
reviewed  by  the  author,  we  must  admit  that  to  alter  would 
be  to  mar  such  statutes  as  these,  unless  prompted  bv  fresh 
acquisitions  to  our  knowledge.    .Speaking  of  the  littoral 
spe<:ies,  the  author  shows  that  restrictive  action  has  excr- 
ciied  no  beneficial  influence  whatever  upon  our  oyster 
fisheries,  and  in  connection  with  this  subject  good  evi- 
dence has  been  brought  before  the  Confmnce  to  show 
that  actual  harm  has  oftea  been  done  by  premature  legis- 
lation.  These  consideratioos  all  point  to  a  conclusion, 
reiterated  again  and  again  in  the  papers  before  us,  and 
affording  (.onsolation  to  all  sive  a  small  faction,  which 
pleads  injury,  but  for  whit  reibon  we  knotv  not.  This 
valuable  [i  tper  is  supplemented  by  one  upon  "  The  liasis 
for  Legislation  on  Fishery  (Questions, '  by  Lieut. -Col.  !• .  G. 
SoU,  Secretary  to  the  Spanish  Commission.  Much  of  this 
paper  is  necessarily  taken  up  in  discussing  Spanish  fish- 
cries,  but  the  moral  points  in  the  direction  indicated  above. 
Speaking  of  "  aa  absolutely  restrictive  svstem,"  the  writer 
ably  renMrks  that,  "  under  the  shade  of  those  abuses  esta- 
blished, recognised,  or  tolerated  by  former  laws,  there  will 
have  grown  up  a  crowd  of  well-to-do  interests,  which  it  is 
not  possih.kt   t  )  disregard.'"     These  words  and  those 
which  follow,  will  bear  all  the  consideration  we  can  give 
them. 

Setting  asi  le  the  popular  sensational  aspect  of  the 
Fi~.h  .Markets"  que>.tion,  of  which  those  m  authority 
have  lately  heard  enough,  that  of  "  Fish  Transports  and 
Fish  Maitcels"  demands  early  oonsideratioa  and  prompt 
action.  His  Excellencw  SfiCMer  Wa^iol^  in  dealing  with 
it,  confines  himself  to  uat  "Intemal  traffic  "  in  which  lie 
many  sources  of  eviL  Speaking  of  the  necessity  for  rail- 
way reform,  the  author  does  not,  as  might  be  imagined, 
advocate  State  management,  but  seeks  solution  of  the 
"suicidal  policy"  now  existing,  by  insuiing — between 
land  and  water  carriage — a  "  he  ilthy  t  onipetttiun."'  .\11 
we  can  hope  is  that  the  matter  may  be  thus  easily  recti- 
fied, meanwhile  the  fact  remains  that  the  future  of  great 
anl  important  fisheries  must  depend  upon  the  issue.  The 
andier  enters  into  a  discussion  of  the  market-question, 
but  as  so  much  concerning  this  rests  with  the  City  Cor- 
poration we  await  their  views.  Despite  the  protest 
lodged  by  Mr.  Saver  on  p.  20,  we  cannot  but  regard  the 
silence  of,  and  want  of  concerted  action  among,  the 
I i: i I m.L^ i,.,'a'.e  men,  as  -lU  unhealthy  sign. 

The  pcrds  of  a  ftshmg  life  are  patent  to  all,  and  when 
we  haar  a  cry  raised  on  all  hands  for  increase  1  harbour 
nOGOmmodation,  and  read  that  the  failure  nf  our  tisherics 
is  often  due  to  want  of  weather  furcca->ts,  it  is  obvious 
that  an  uaporUnt  claim  is  established.  Mr.  Scott,  in  a 
paper  en  ''Storm  Warnings,"  brings  a  well-known  expe- 
rience to  bear  upon  this  matter,  and  compares  our  own 
condition  and  apparatus  with  those  of  other  countries, 
iiiii.i'oly  the  United  State-.,  Germany,  and  Holland.  (  Mr 
grciitest  need  at  present  is  shown  ta  be  want  of  observ.i- 
toriesonthc  west  coasts  of  Ireland  and  Scotland,  and  the 
author  jpoints  out  the  significant  fact  that storm  signals 
aie  hented  at  iil  stations  only  over  the  whole  United 
States^  while  we  In  these  islands  have  nearly  140  for  a 
amch  imaUer  aRn."  Speaking  of  the  fiuoaed  American 
stona-wamingaf  the  need  of  nud-ocean  obMrvateries  is 


discussed,  as  the  storms  almou  invariably  "change  their 
character  en  route.'*  Much  oAer  vahtahle  mformaUem  it 
embodied  in  this  paper. 

Prof.  Lankester,  writing  on  "  The  Scientific  ResidtS  cf 

the  Exhibition,"  after  making  some  admirable  remarks 
about  the  "so-called  practical  man "  and  other  topics, 
sets  up  a  plea  for  a  zoological   observatory  or  "na- 
tion."   While  no  one  will  fail  to  enter  into  the  spirit 
of  his  paper,  we  are  of  opinion  that  the  plan — as  con- 
cerning fisheries  alone — need  not  be  so  elaborate  as 
that  suggested  bv  him.    No  subject  has  created  a 
greater  revolution  m  the  minds  and  actioos  of  fishermen 
of  late,  than  the  discovery  of  Profs.  Sars  and  Mahn  that 
the  eggs  of  certain  of  our  deep-sea  fishes  develop 
at  the  surface,  and  even  were  this  not  so  no  one  would 
gainsay  Prof.  Lankestcr's  cry  of  "more  zoologv."  When 
we  read  that  "  the  herring  fishery  is  a  lottery,"  and  that 
simoly  because  we  know  nothing  of  the  real  nature  and 
causes  of  the  movements  of  those  fishes,  it  is  quite 
obvious  in  what  direction  Our  earliest  observations  must 
be  pursued.    For  this  purpose  a  transportable  zoological 
laboratory,  with  proper  boats  and  appliaiu:es,  such  as  that 
used  in  the  recent  successful  experiments  in  the  Netho^ 
lands,  would  amply  suffice,  and  we  conceive  of  SQCb  as 
best  embodied  in'  ".A   National   FiOiery  Society,"  for 
which  Mr.  Fryer  urges  a  strong,  and  it  seems  to  us  an 
exceedingly  just,  claim.  ,\11  modern  adv.ance  in  the  fishing 
industry  points  to  the  conclusion  that  Governmental 
aetfon  miUt  be  aNl^  but  firm  ;  this  being  so,  both 
common  sense  and  precedent  show  it  to  be  absolutely 
necessary  that  some  such  mediating  body  as  that  which 
the  author  would  have  established,  should  exist.  Such  s 
society  would,  of  necessity,  acquire  in  thne  all  nccewariae 
for  work  and  progress,  but,  until  this  stage  at  least  is 
reached,  Britain-  whose  waters  are  second  to  none — 
c.inn  t  hope  to  hold  tier  uwn  in  the  matter  of  Internation.il 
Fisheries.    We  heartily  recommend  our  readers  to  refl;ct 
upon  a  speech,  m  ule  by  Mr.  Birkbeck,  M.P.,  Chairman 
of  the  Executive  Committee,  which  follows  the  afore- 
mentioned paper. 

Such  are  the  aims  and  scope  of  the  Literature  or  the 
Great  International  Fisheries  Exhibition,  and  when  dm 
remaining  publicitions  are  forthcoming  it  will  focm  a 
collection  upon  which  both  the  fishermen  and  aO  con- 
cerned nuist  be  congratulated.  It  has  been  impossible  to 
I  do  more  than  indicate  the  general  line  of  work  in  this 
brief  notice,  no  lune  haviiv.;  been  t.iken  of  the  extent  to 
which  certain  papers  overlap  ;  it  will  be  obvious,  how- 
ever, win  10  abuse  lies,  where  reform  is  needed,  and  along 
what  lines  the  expected  "outcome  "  must  proceed. 

The  style  of  these  books,  produced  by  Messrs.  W. 
Clowes  and  Sons,  leaves  nothing  to  be  desired ;  the  fire 
typographical  errors  which  occur  bcfaig  onavoMable  ta 
dealmg  with  the  tecbnkaHties  of  such  an  extensivB  tnibiect 


I  NOTSS 

Thb  adjudication  of  mcdaU  for  the  preient yetr  bythe  Council 
of  the  Royal  Sodety  Ls  a,  f  ollo«s  :-Tbe  Copley  Medd  to  PmC 
Sir  William  Thomson,  F.R.S.,  for  (i)  his  discovery  of  the  Uw 
of  the  anivenal  disHpuion  of  ener^  1  (a)  his  researches  and 
eadnent  services  in  physlcB,  bKh  eipeiimsalBl  and  nalheMtias^ 
esr>ecially  ia  the  theory  of  electricity  and  thermodynMSios ;  a 
Koy.-il  Me-Lil  to  Prof.  T.  A.  IIin.1,  F.R.S.,  f or  his  resesTches  ta 
pure  mathematics  ;  a  Roy.il  Medal  to  Prof.  J-  S.  Burdon-San  ler- 
son,  M.U.,  F.K.S.,  for  the  eminenl  services  which  he  has  ren- 
dered to  physiology  and  pathology,  especially  for  Wslnvestqpstioe 
of  the  relations  of  micro  organisms  to  disease,  and  for  hb  I* 
searohes  ou  the  electric  phenometw  of  plants  ;  the  Davy  Medsl 
to  llarceUin  Berthelot,  For.  Mem.  R.S..  aud  Praf.  JaUat 
ThoBsea  for  thsir  vmeatcbes  in  thermo-chemistiy. 
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Prof.  Huxl&Y  «ntl  Sir  Joseph  llooUrr  havmy  been  electci 
mcint:«rs  of  dM  Stbers'  Company,  were  present  at  •  dinner  given 
by  the  Coo^uf  on  Tniwday  evenii^  and  both  took  pnifo* 
worthy  adrnDtage of  the  oppottuiity  to  raabd  oar  **City  own'* 
of  some  wholesome  truths.  Tr^  f.  Huxley  said  he  had  no  doubt 
that  an  immeasc  field  of  uxcfulncss-lay  open  for  the  GuilcU  and 
the  Corporation  of  London.  Happily  it  wxs  a  r'icU  which  \v.» 
not  ahofcther  an{tk>n^M9d,  and  one  in  which  the  road  had  been 
practkany  shown  towarda  doing  an  imtnense  amoont  of  good. 
He  wished  t  )  rxprcss  an  opinion  whicli  Ul-  Ii.nl  f.irmcl  with 
great  care,  and  which  he  uttered  with  a  full  sense  of  respon»i- 
blUly,  that  the  work  which  had  been  nndertaken  in  die  name  of 
the  City  and  Guilds  of  London,  and  which  had  Kl  {RWent  re- 
■altcd  in  the  foundation  of  an  institute  for  tedmieal  edvcation, 
was  one  of  the  j;rcatc>t  Mork>,  if  pr  iperly  comprehended,  w  hich 
ted  ever  been  taken  in  hand,  whether  they  viewed  it  with  refer- 
enee  to  Oc  eomncreU  proaperity  of  the  eoantiy,  to  iu  social 
organisation,  or  to  the  preservation  of  the  condition  of  poM-  , 
tical  equilibrium ;  for  at  the  present  time  the  wealth  and 
prosperity  of  the  country  wen-  a  cloud  ^;(.-iier;'.tc>i  "Ut  i>f  the 
application  of  physical  sdeao^  and  taking  tliat  science  away  the 
doad  woold  vanidi  Bke  wf  9lBm  haaeicaa  fkbrie  of  a  vision- 
The  future  predominance  of  the  commercial  power  of  England 
dc}icndcd  u[x>n  whether  its  merduuits  had  the  wisdom  to  appre- 
ciate the  gifU  which  science  gave  them.  If,  however,  these 
rlffliffnn  were  dimgarded,  London  would  parish  as  surely  as 
Carthagft,  Tha  soelal  stata  nA  the  piwu  laltoa  of  tha  oondi- 
tion  of  political  equilibrium  depended),  Tic  ar^ed,  vgcm  •  pnpcr 
knowledge  of  science.  The  institution  to  which  hs  had  rafand 
provided  for  all  those  requirements,  and  it  was  OM  of  die 
greatest  privilqEes  of  the  office  whidi  he  at  praaaat  hdd  ^  he 
AooIdlN  Mwdaicd  wUh  dioae  engaged  hi  tiht  oigaitetloii  of 
thissyslafla,  and  who,  he  treated,  woold  carry  on  Oeentaiiiie 
to  «  MBwM  conclusion. 

Tnteft  it  aaneeBBid  of  A*  weO-lcnowB  AaMrican  minen- 
logist,  Mr.  I^iwrence  Smith,  at  Louisville^  Kentwcky.  Mr. 
Smith  devoted  himself  mainly  to  the  investigation  of  meteorites, 
and  did  much  to  increase  our  l;now!e<lgc  of  tlic-c  l)'  Hiic>.  He 
was  a  corresponding  member  of  the  Paris  Academy  of  Sciences.  ! 

Cait.  Dawson  and  party  of  the  British  Circumpolar  Expe- 
dition, which  wintered  at  Fort  Rac,  Great  Salt  Lake,  arrived 
aafe  and  wail  at  Wiaoip«g  on  November  2,  having  taeoaaded  in 
cwMtag  fht  «r  bad  at  nMrtage  h  LodM  balbre  tbe 
closing  of  the  navigation  by  ice,  which  some  of  the  resident 
authorities  of  the  Hudson's  Bay  Company  in  the  north>west 
thought  they  would  be  unable  to  do  If  detdaed  oa  SlaM  Lake 
■Dtil  the  end  of  August. 

BL  CBAicor,  tfw  cMtf  awfna  of  Ln  Sulpattifae,  fai  Furis, 
kaa  beat  whiatfil  BcariMr  cf  the  Acadeaj  ef  Sciences. 

It  has  beeen  armn^^ed  that  the  tercentenary  of  Edinburgh 
University  shall  t>e  celebrated  on  April  16^  17,  and  1%  neat. 

TttBmdlaef  fhelato  CaaMdga  load  ««nriaalion 

were  very  discouraging  as  regards  Group  E  (Natural  !5cleiice). 
Only  two  out  of  Mxty-six  candidates  gained  a  first  class,  and 
thirty<ooe  failed.  The  following  are  extracts  from  the  F.xa- 
■tnea'  reports  i~i£leiaexaary  Paper :  llw  answers  indicated  an 
IrepcrfaBt  eompicihaflaioB  of  prtodple%  end  en  faiade^Bate  pvac* 
tical  acquaintance  with  the  subject-matter  of  the  various  sciences. 
In  Chemistry  the  papers  as  a  whole  were  markedly  inferior  to 
those  of  last  year,  showing  want  of  knowledge  of  any  practical 
anaagieoaenia  far  tlie  simplest  experiments.  In  Physics  the  work 
of  aO  die  cendHataa  was  very  poor.  The  geaeni  went  of 
clearness  and  definiteness  of  expression  was  very  noteworthy. 
No  marks  were  gained  for  answers  to  tlie  numerical  questions, 
and  in  but  fnr  cases  were  tlMy  attonpted.  In  Physical  Geo- 
gtaplqr  *nd  Geology  the  aaewws  wen  oa  the  whole  ooaatisfiM- 


lory.  I'he  CAuUid^ilc  »ccuic<l  to  have  studied  the  subject  chielly 
in  books,  ibr  though  one  or  two  showed  proofs  of  having 
aeqaind  some  practical  know  ledge  in  the  Museum,  nearly  all, 
whea  describing  the  phy>ii>^'r,iphy  and  straiigraphical  geology  of 
an  English  district,  g.xve  in  liciti  ms  that  their  knowledge  was 
gained  by  reading,  and  not  by  actual  observation  in  the  field. 
In  Physiology  die  aaewers  of  different  eandidatse  were  very 
unequal  Soeae  were  extremely  good,  while  a  conjiderable  number 
showed  ignorance  of  the  most  radimentary  faeu.  There  was  very 
litllo  cviiience  iif  .T  pfr-^nual  acijuaint.inccw  ith  minuti:  aiiat  miy.  In 
Zoology  most  of  the  answers  were  characterised  by  vaguette:>s,  want 
of  predsion,  and  a  marked,  often  grotesque,  ignorance  of  the 
meaning  of  die  most  ordinary  technical  terms.  The  reading  of 
most  of  the  candidates  seems  to  have  been  very  diffiisc  and  un- 
intelligent, while  n  jt  one  of  the  candid.ite-.  liad  any  real  gr.up 
of  the  principles  of  the  subject.  In  fiotany  the  answers  were 
very  weak.  They  iadicated  a  teadeacyto  aegfeet  the  extarmd 
morphology  and  anatomy,  and  to  pass  on  to  speci.il  morphology 
and  life-histories  of  the  lower  fnrins  before  the  above-named 
liranrhBi  tif  thti  inhjrrt  had  hir n  lenpailj  nmlmwi 

AuoNG  the  lectures  to  ht  given  at  the  London  Institution 
during  the  coming  season  are  the  following  December  3,  Mr. 
G.  J.  Romanes,  F.K.S.,  Instinct  ;  6,  Rev.  W.  Green,  the  High 
Alps  of  New  Zealand  )  IJ,  Prof.  G.  W.  Ueaslow,  the  GUden 
of  the  Alps;  20,  Prof.  W.  If.  Flower.  F.R.S.,  Whales;  27, 
Prof.  II.  Arnistroi^,  F.R..S.,  Water  (juvenile  lecture);  31,  Dr. 
Kae,  F. R.S.,  the  E.skinu»  and  Life  among  them.  January  3, 
Dr.  Donald  MacAJister,  How  a  Bone  is  built ;  7,  Mr.  H.  Se^ 
bofaaa,  Arctic  Siberia;  10^  Mr.  Alfred  Tyh>r«  Cehic  and  Roman 
Britain;  17,  Mr.  H.  Dixon,  Explosives.  February  7,  Mr. 
Norman  Lockyer,  F.R.S.,  the  last  two  Ecli)«es  of  the  Sun; 
18,  Mr.  J.  Bryoe^  M.P.,  D.C.L.,  an  Ideal  University ;  ai.  Prof. 
R.  S.  Ball,  F.R.S.,  the  Doctrine  of  Evolution  applied  to  dM 
Solar  System;  35,  Dr.  E.  B.  Tylor,  F.R.S.,  die  Three  Sooreea 
of  History — Records,  Monoments,  and  Social  Laws.  March  6b 
PiqC  SehaMT)  P»R,S.(  tbe  Aanni  Bendii 

Hkrr  Carl  Rohrbach  of  Leipzig  has  lately  described  a 
method  of  procuring  a  fluid  having  extraordinarily  high  refra^ 
tivc  and  di.s^icrsive  powers,  too  parts  of  iodide  of  barium  are 
mixed  with  130  parts  of  scarlet  biniodide  of  mercary.  Aboot 
aoe.e.  of  diadOed  water  en  added  to  the  powderi^  and  dmyeia 
then  stirred  up  with  a  glass  rod  while  heated  in  a  test  tube 
plunged  into  an  oil  bath  previously  warmed  to  150*  or  icxi*  C. 
A  fluid  double  iodide  of  mercury  and  barium  is  formc<l,  wlilch 
ia  then  poared  into  a  afaallow  poroafaua  dnb  and  evaporated 
down  nadl  It  aeqniNS  a  deasity  great  that  a  ayHal  of  epidoto 
no  longer  rinks  in  it.  Whrn  cold,  even  topaz  will  float  in  it 
It  is  then  filtered  through  gUss-wool.  The  fluid  so  prep.ved 
has  a  density  of  3'57S— 3"S88,  boils  at  about  145  ',  and  is  of  a 
yeUow  cokNur.  lu  ceficaetive  index  is  f7755  for  the  C  liocb 
and  rSsdsfordwEUneof  Oespeetrem.  For  die  two  DUaei 
of  sodium  the  refiactive  indices  are  1*7931  and  17933  respect- 
ively. So  great  is  the  di^pcr-wn  that,  using  a  single  hollow 
prism  with  a  refracting  power  of  60*,  the  diapctrion  hetweca 
the  two  D  lines  is  almost  exactly  2'  of  anglc- 

THE  latest  ofiiciai  report  of  the  Imperial  German  Post  Oifice 
sUtes  that  at  the  end  of  Octol>cr  the  telephone  was  fully  in 
operation  in  the  following  thirtyais  citiea  and  towM^  within  the 
Imperial  postal  territory  (whidi  doea  not  iadade  Basiria 
or  Wurtcmlwrg)  :— Aix-la-Chapelle,  Altona,  Barmen,  Berlin, 
Benthen,  Brunswick,  Bremen,  Bremerhaven.  Brcilau,  Bursicheid. 
Charlottenborg,  Chemnlu,  Cologne,  Crefeld,  Deutz,  Dresden, 
Diisseldorf,  Elberfeld,  Frankfort-oo-Main.  Gebweiler,  Geeste* 
miinde,  Hamburg,  Hanover,  Harfaurg,  Kid,  Konigsberg,  Ldp* 
rig.  Magdeburg,  .Maycncc,  .Mannheim,  Mulhauscu  (in  .\lsacc), 
Potsdam,  Stettin,  Strasburg,  Sulunatt,  and  Wandsbeck.  Iu 
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four  other  towns — Halle,  Karlsruhe,  M.  Gladbacb,  and  Rheydt 
—  t!ic  urran  jemenls  for  it?.  iiUii  iIulU  >ii  lave  ]>ro^rc .sc'i  s  >  far 
that  it  will  mokt  probably  be  in  operation  in  them  bcfurc  the 
«odoriliii]pcv.  It  it  thaccf ore  likely  that  fay  dw  Old  of  18B3 
forty  towns  within  the  Imperial  Gennan  poMal  territory  will 
possess  the  advanta^ of  the  ielqiboae,  agdait  tweaty-one  last 
fw,  and  aenn  in  October,  1881. 

Tub  projframnie  of  the  Vork>hirc  Collcijc  Students'  A-.*'>cia- 
tlon  for  the  present  session  is  a  varied  and  interesting  one.  A 
**Yorhahire  College  Piioto(impUe  Qab**  has  leoaitljr  bceo 

formed,  and  has  a!re:i<iy  a  good  roll  of  membcry,  including 
several  members  of  the  Colleijc  ^XxK.  A  prize  comj^ution  has 
been  arranged,  and  the  Society  has  every  prospect  of  success. 
The  secretary  of  the  Photo^phic  Club  is  Mr.  W.  O.  Senior. 

Omlt  six  mootbs  ago  »  Sodetjr  of  Natnial  Sdenoe  was 
formed  at  Boamearatith,  and  afavady  It  bat  103  membetr,  the 

prcsidfiit  being  Pnif,  Allman,  F.K.^.  T!ie  Soeitty  being  csia- 
iilished  upon  the  most  comprchciiiivc  basis,  recognises  every 
departmtnt  of  physical  sdenoe  as  coming  within  the  scope  of 
ita  inYettjgationt,  It  it  open  to  all,  without  Umitatioii  of  cla»t 
or  tex.  Daring  the  past  lestioB  varioos  papers  have  been  read, 
1  il ..ring  the  summer  uioiiths  Vi  weekly  morning  and  evening 
vv  alks  ere  taken  under  the  leadership  of  the  ap|x>iuted  heads  of 
sections  for  botany,  entomolofy,  narinc  and  terrestrial  zoology 
and  geolofjr.  Tlie  CoBUBittee  contempkte  devotiag  part  of  Us 
fands  to  be  awarded  aaimaily  a«  prizes  for  the  bat  and  aoit 
syslc  iiatically  arranged  collecU'jus  of  natural  history  speeioMM^ 
made  S'dcly  by  each  exhibitor,  as  an  iDdacement  to  the  younger 
members  to  cuitivaie  habits  of  careful  obserratioil  and  system- 
atie  study  of  nature.  The  Soeict/  held  %  *eiy  toocestf  ul  eon- 
vmatione  00  the  7th  inst.  at  Banmemonth,  and  so  attractive 
was  (he  cxhibiii  (!)  c  jiuiccte  t  thcrcw ith,  that  ir  was  kt|>t  ij  cii 
the  following  day.    Captain  Hartley,  chairman  of  the  Bourne<  ; 

giving  some  aoeovnt  of  the  origin  and  objecu  of  the  Society. 
The  exhibition  was  of  a  very  varied  and  instructive  character, 
and  at  iiilciva's  during  the  day  short  popular  lectures  were  given 
on  such  subjects  as  air,  sound,  the  moon,  natutal  magic,  while 
« lUv.  G.  H.  Wert  eihibUed  aad  eapblned  fimai  ttane  to  time 
various  apparatus  illiutraling  physical  phenomena.  Altogttlicr 
tlic  Society  gives  |)romise  of  a  ^uccessful  career. 

Mr.  Georoe  Murray  will  deliver  a  lecture  on  the  potato 
disea  c  at  the  Parkes  Mu>eum  of  Hygiene,  74^,  Nfargaret  Street, 
Re'^ent  Street,  on  Thursday,  the  22nd  instant,  at  8  p.m. 

Skvcral  members  of  the  French  Chamber  of  Duties  having 
contended  that  the  transmhtlwi  of  tdegrama  was  not  to  ea<<y 

with  iiiiil:.T.jr!(und  wires  as  vs  ith  a' rial  lines,  Nf.  Cf>chcry  has 
invited  a  nuuilier  of  opponents  and  electrical  engineers  to  demon 
itrate  on  the  lines  now  in  eaitteaer,  that  the  difleftaee,  if  there 
is  any,  i^  quite  immaterial. 

At  a  recent  meeting  of  mannfactai«r»  and  artitaat  oonveoed 
by  the  Mayor  at  Coventry,  res3lutloa^  were  eothoiaatically 

carried  in  favour  of  the  alopiian  of  a  ^y^tem  of  technical 
education  in  the  city.  It  Ls  proposed  to  provide  a  building  for 
the  consali<lati9n  and  extension  of  the  science  classes,  a  lecture- 
lull,  and  reading-raom,  with  a  referei>ce  library  of  worlct  apper> 
taiidflg  to  trade  and  SMnnfactures,  and  to  etUUish  In  connection 
with  tlKseihrcc  w orkshoiis  for  the  practical  tcachi;ig  of  mechanics 
(toofamking,  weaving,  and  watchmaking).  It  is  estimated  that 
•boot  40001^  will  be  needed  for  the  bnildin/,  and  3000/.  for  the 
lixtvcsaadc4|BipaBcat  of  the  building  and  worluhopo,  ia  ad. 
dition  to  wfakh  It  wtn  be  aeeeatary  t  o  provide  an  amnnl  ineoatc 
of  at  least  300/.  Snb  criptioMand  dcoatioBS  eReedlog  looo/. 
were  promised  at  the  meeting. 


The  pierc'mg  of  the  Arlberg  Tunnel,  which  will  be  10,270 
metres  long,  thus  ranking  third  in  the  w  irM,  \va<  expected  to 
be  completed  toniay.  The  woric  began  oa  November  13,  l88a^ 
on  the  weaiefa  aad  caateni  tides  ttnudtaiieoiidy,  and  has  dsere- 

fore  lasted  just  three  years,  instead  of  four,  as  was  cakalated. 
Special  trains  will  bring  over  two  hundred  invited  gnestx  froa 
.\ustrit,  Italy,  and  SwiirerlaiiJ,  to  witoetl  the  final  bOfillg  aad 

the  connection  of  the  tuo  galleries. 

Mr.  G.  J.  Sy.mons  «Tites  to  the  Titm  to  say  that  Miss 
Eleanor  Nunes,  who  had  been  keeping  an  extremely  accurate 
reeord  of  the  fall  of  rain  at  Laogtree  Wick,  Torriqgton,  Devo^ 
died  last  spriog.  having  lelk  the  nm  of  loof.  to  him  **to  be 
applied  to  meteorological  purpose*."  Mr.  Symons  announces 
that  he  is  prepared  to  consider  applications  from  all  parts  of  the 
Uogdom  for  raia<ganget  to  be  tent  gitatdtovtly  oa  toaa  toibjcot 
to  very  easy  oonditlins,  and  to  send  then  to  all  accepted 
applicants  who  reside  five  miles  fiom  any  rain-gauge  now  at 
work,  and  the  sum  distance  from  any  other  applicant 

The  itfwuW*;  has  arrived  at  Cherb -ur^-  after  a  journey  of 
two  months,  from  Cape  Horn.  The  results  of  the  wintering 
have  beea  impoitaat,  aad  (he  crew  Is  In  good  health. 

The  diahntioB  of  credit  rendered  inevitable  by  the  state  of 
French  finances  kU  bear  very  little  on  the  Budget  of  Public 
Instruction  J  the  wolk  of  building  the  Mcudon  Observatory 
will  not  be  stopped,  and  is  proeesdiag  favombly. 

We  learn  froai  a  tru-tworlhy  source  that  there  is  again  talk 
of  transporting  the  Paris  Ob>crvatory  to  some  distance  from 
tht  eby,  to  a  lite  hi  Oe  vkuity  of  the  new  Ffamnarion 
Obscratory. 

The  Portuguese  Govcrmien;  h.is  appointcl  the  explorers 
Capello  and  Ivcivs  to  proceed  again  on  an  expc\iilion  to  WeU 
Africa,  for  the  purpose  of  completing  their  map  of  the  ]irorince 
of  Angola,  and  of  exploring  tlw  Congo.  TThe  exploren  wilt 
leave  by  the  paehet  on  December  fi. 

News  his  reached  Europe  of  the  aasaasfaHtion  of  It.  De 

ttraua,  but  it  i-  conjcciure.i  tliat  this  b  the  ftnA  cspkeei'a 

brother,  and  not  the  explorer  hiin  elf. 

In  our  note  on  the  Royal  Society  last  week,  Dr.  Warren  De 
URne^smnie  was  givea  ineoRoetly* 

The  additions  to  ihe  Zookgieal  Sode^s  Gaideas  daring  die 
past  week  include  a  Bonnet  Monkey  {Matacus  simeus  £  )  from 
India,  presented  by  Mr.  C.  R.  Browne  ;  two  Red  tailed  Guans 
{OrtaJiJa  rufiiauJa)  from  Tu'  a^i,  West  Indies,  presented  Ijy 
Mr.  Alfred  C.  PriesUy }  two  Gold  Pheasants  {Tkaiumalm  fitU 
i  d)  from  Chfaie,  picseMed  by  Mr.  H.  W.  Tylcri  two  Bar^ 
breasted  Finchc-.  (Afuiti:j  nis^iria)  from  Java,  presented  by  Mr, 
J,  Abrahams;  a  Kestrel  (/ imiiintu'iis  aiou.ianui),  British, 
presented  by  Mr.  John  Colebrook,  F.Z..^.  ;  twa  Long-eartd 
Owk  (/fiW  9ttu),  European,  presented  by  Mr.  C.  Pumchard ;  % 
Masked  Parrtkeet  {t^rrM^ ftnmmUi  hvm  Ae  Fiji  Uaadi. 
presented  by  .\fiss  J.  D.  Smith;  two  AUIglton  (/f//'X''-'f"' mirn.;- 
ji/>/ii>isis)  from  the  Mississippi,  presented  respectively  by  Mr. 
Roland  Bridgett  and  MlM,  It.  E.SyaBaat;  a  Peregrine  Falcon 
{Fa/io  ffngrimtis),  European,  a  Goflin'a  Coclcatoo  (Coro/M 
^ojfni)  from  Queensland,  deposited ;  a  Bennett's  Wallaby  (M. 
r/ia.'itrus  benuttii  9  )  from  Tasmania,  two  Black  Wallabys  {Htl- 
malurw  ualaiKihii  i  {,  )  from  New  South  Wale*,  a  Yellow> 
footed  K'lc'k  Kangaroo  {l^elrogale  xanlhof'us  i  )  from  Soath 
An>tralia,  a  Mexican  Eared  Om  1  (Ash  mukamm)  from  Meako^ 
a  Downy  Owl  (Pubahis  torfuaiMs)  from  Soolh  Aaiarie^  an 
Annulated  Wurm  Snake  {VtiWltiU*  mmimlmim)  htm  Weilcm 
Australia,  purchased. 
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MOVEMENTS  OF  THE  EARW 
II. 

Mfaturtmnt  of  Time 

j  T  ha»  l<fii  .slitjun  how,  by  the  npplicHion  of  geometrical  aud 
optical  principles,  the  mc-.iiurcn.eni  of  angular  space  has 
been  airried  dciwn  to  the  l/locih  of  a  siccond  of  arc,  such 
*  qu.intity  Iiciiifj  I  I2o,6ut\oco  h  jatt  of  an  entire  circum- 
ference, .ind  wlicn  .-,uch  .m  nccur.irv  this  lia>.  been  attained, 
and  the  a'tiruiJc  or  the  a/ii:  iilli  of  llic  sun,  or  moot),  or  any 
other  heavenly  Uotly  c-iii  be  corrtctiy  sia'td  with  ihi^  cx  icliUiile, 
it  will  Lie  »eeti  how  much  better  o(T  in  the  way  of  defining  po,!- 
lioDS  it  the  mr>dcrn  astronomer  ih.Tn  »a<i  1 1  ip[  archus  with  hi- 
I '3rd,  and  Tycho  Bmhc  with  hi-;  i  4'h  of  a  decree.  To  do 
this,  bn«evcr,  is  not  enoutjh.  It  is  not  only  neces-ary  accurately 
t<>  define  the  s>.>  ition  of  a  heavetily  l>ody,  it  i«  neces-ary  .il  o  to 
know  at  what  tiarficubr  time  it  cccupied  that  po»ilioii.  1  lie 
next  thing  to  be  d  nr,  then,  is  to  ;ce  how  far  »c  m  jJcnii 
bare  got  in  another  kind  of  mennremcar,  no  longer  tfae  mewure- 
menl  of  arc — ihc  uieaiurcnwnt  of  Ugobr  dirtUMC"bUt  (be 
(Deaiaremeut  of  titrie. 

The  me.T-ureuient  of  time,  bowtvcT,  i<  Bot  quite  to  limplc  a 
matter  as  the  mea-nremeni  of  space*  A  ocrtun  angular 
ineaturenient  of  s]>ace,  or  the  angular  jlhtflUfT  between  two 
bodies,  u  hether  that  di»tuce  be  a  degree,  Of  a  inimie,  or  a 
tecQiid,  ^^  a  very  definite  tbtng,  baving  a  bqpnniag  and  an  and ; 
but  time,  s  *  fir  as  we  can  conceive,  bas  ■eitber  beginning  nor 
end;  so  that  the  pro  jicm  of  the  ibOkliRaWBt  of  tine  ba.s  to 
beailackcd  tatber  in  a  different  way.  If««  anin  it  will  be  as 
•dt  that  the  Batter  tbunld  be  ModiedbirtoficaUx. 


Vko.  18 —Ancient  Ckck  Eicapencat. 


What  marc  iMtwal  than  that  man  haviog  got  tbe  idea  of  tbe  flo w 
of  tone,  (boalid  bave  bqnui  to  measure  it  bjr  tbe  How  of  water, 
«r  dw  tow  of  cand  ?  The  earliett  tine  aeasnren  were  really 
■ide  in  tbia  wajr :  water  or  sand  being  allowed  to  drop  from 
one  receytomle  to  another.  There  were  difficoltici,  liowever,  in 
ibMdemaoinBdwflowof  lieie.  In  tbe  first  phiee  tbe  thing 
•walwajTB  waauag  lobe  womid  no,  ao  to  s,  eak,  loatethlug  was 
wnled  to  cwalinnf  tbe  adioi^  mm  to  prolong  it ;  and  tbe  first 
appeal  to TMtTbflW^^^'  |iriaei|lM  «ns  maae  with  that  view. 

The  firit  real  doeit  p«t  vp  in  Englaod  wa<  put  up  in  Old 
Fdtce  Yard,  in  the  jma  l«H^  bjr  tbe  tonl  Chief  Joiotiee  of 
(bat  time,  who  bed  to  pw  tbe  espenat  of  it  M  n  fine  lor 
■me  fmit  be  Iiad  coMBrinadT.  It*  eoMtfsolieB  waa  aonnewhat 
afhertbi*  wise.  One  nwthod  of  dealing  willi  «he  low  of  tbne 
vas  to  call  in  the  aid  of  whedwotiii  bu^  aa  la  wdl  baowo,  if  • 
•eight  acu  upon  a  train  of  wheeb  tbe  velodtj  incieaaes  as 
the  rotation  goe'i  on.  Therefore  the  aciecce  of  mechaaics  was 
called  in  to  supply  sime  principle  wbicb  could  be  applied  to 
prevent  this  nneonal  velocity  (la  train  of  wbeatSi  Consider 
tbeamngement  uioan  in  Fig.  18. 

Tbe  wneelwork  train  is  capable  of  being  driven  by  a  faOillg 
weigbt-  On  the  same  axis  as  the  smalleitt  wheel,  and  therefore  the 
me  which  turns  most  rapidly,  \i  ill  be  ^cen  another  wheel  provided 
•idi  law-like  teeth.  Then  at  the  top  is  a  weighted  croKS-Uar,  from 
tbe  centre  of  which  a  perf  endicul.ir  ri  d,  provided  with  pallets, 
eoBMS  down  to  engage  ihe  teeth  of  the  pallet-wheel.  Now  snp- 
poaete  elock  to  be  started,  i  he  weight  is  allowed  IB  fillip  *w 
'  CoBliOBtd  Crom  vol.  caviii.  p.  60^ 


thcwbetl-s  indnding  the  pallet  Mheel,  begin  to  revolve;  men 
begins  a  reciprocating  action  between  the  swin/ing  bar  and  the 
wheel  with  which  it  actf,  because  tbe  pallets  »  hicii  act  on  the 
bar  as  they  are  on  either  side  of  the  centre  of  motion  really  drive 
the  bar  firitt  in  one  direction  and  then  in  the  other.  'I  he  teeth  of 
tbe  pallet  wheel  are  c  jnlinually  conjinj^  iiit.i  contact  wt'.li  the 

,  pallets  of  the  swinging  Iw.  First  suppu:^c  that  one  of  the  teeth 
has  encountered  theupj^cr  pallet  ;  it  puslie.i  iliis  .i-idc,  and  swings 
the  bar  in  one  direction.  No  sjoiicr,  ho«e\cr,  has  tliis  Ijccn 
doi.c  than  anotliet  tooth  in  the  wheel  at  the  Iwjtti  n>  nf  the  bar 
encounters  the  pallet  and  s«inf;s  it  in  tbe  o[i]  < -ite  liireclion.  Jn 

I  this  «.iy  it  is  obvious  that  the  bar  is  continu.^lly  nicctiny  ai:d 
bciii:;  iiiet  by  the  teeth  of  the  rotatinj^  "heel,  swiiijjiiii,'  (ir^t  in 
01, c  iiireLt!  in,  and  tl.cii  in  the  othcf,  the  result  of  this  reciprocal 
action  iifiij;;  to  |  u  .eiit  Ihe  increase  in  llic  velocity  of  the  wheels 
uhicli  «  ui'd  othi  r»i  c  t.ikc  place. 

It  is  111  tli>  way,  then,  by  the  i>erformance  at  constant  definite 
i.itcrvals  of  an  e<|ually  constant  definite  amount  of  work,  that 
the  rejjulanty  of  action  of  the  clock  is  jiroluced.  The  (greater 
the  distance  of  the  weit;hls  on  the  crjssdi.ir  from  its  centre  of 

j  motion,  the  lonjjer  will  the  liar  take  in  swinj;  nj;,  the  slower  will 
be  the  action  it  the  clock  ;  >o  that  the  clock  may  be  rc(,'ulated 
by  altering  the  posiiio  i  of  thc.»c  weijjht-,  brinjjing  them  nearer  to, 
or  removitu  ihtm  further  from  the  centre  of  m  ition  of  the  bar,  ac- 
cording as  ii  I  desired  to  ha-ten  or  retard  the  action  ol  the  clock's 
mec!ia;i;  ;ii.  N  i-t  .U  u  halever  di-tance  Irom  the  c.-iitie  of  nio'ion 
the  tw  1  V,  ci^liis  I  c  placed,  assuming  al«ays  that  they  are  both  at 
the  '3  1  c  diM  nice  fr  'Ui  it,  tlicic  is  ^lill  this  con  tantly-recurrin^ 
perfonuancc,  at  equal  iiitcrvab,  of  an  ei|ual  amount  of  work 
which  produces  the  regular  action  of  the  cl  >cU.  This  was  the 
kind  of  clock  then  which  '.tas  put  up  in  OM  Palace  Yard, 
llut  that  did  not  ^o  well  enough,  uiving  such  inaccurate  re6ult.« 
that  Tycho  Brahe  had  to  discontinue  its  u«e.  l-'orluuately  some 
few  years  later  tvio  most  eminent  men,  Galileo  and  Huyiihens, 
bad  their  afention  drawn  to  this  very  problem.  The  first  of 
these,  Gallic",  was  at  that  lime  t'.udying  medicine.  lie  hap. 
pened  one  day  to  be  in  the  Cathedral  at  Pisa,  uhere,  it  will  be 
remembered,  ihe^  have  a  most  beautiful  lamp  wbidi  swinga 
from  a  great  height  in  tbe  cathedraL  Galileo  wa«  at  this 
tinte  working  at  that  branch  of  his  medical  studies  which  deals  « ith 
tbe  pnl-e,  and  be  looked  at  thi«  lamp  and  found  that  it»  swingiiw 
was  perfectly  regular.  To  day  perhaps  it  may  seem  very  natwd 
that  thii  shoold  be  %>,  but  Galileo  ha  i  the  advantage  of  being 
before  U  ',  and  that  iswbjrit  did  no;  seem  qnite  so  natural  to 
him.  Tbera  waa  nt  that  time  nu  known  reason  why  it  shouM 
swing  in  perfect  regolar  rhythm,  lie  foui<d  lij n  the  lamp  when 
swinging,  no  matter  with  what  amplitude,  Cook  practically  tbe 
same  time  for  eacb  swing,  timing  it  by  bis  pulse.  His  idea  was 
that  tbia  woald  be  an  admirable  method  of  determining  the  rate 
of  nmen'a  polar,  and  tbe  first  dock  <  n  this  principle  was  con- 
structed frojt  that  medical  pjint  of  view,  bdn,;  called  a 
PnUilogium.  Some  jrenrs  «fterwaidi»  however,  the  estreoie 
imporunce  of  anch  an  afrangcment  from  an  astronomical  stand- 
poiut  becime  obvion*,  and  very  much  attention  was  given  to 
V.  It  is  anaeeeamry  to  add  that  this  swinging  bodjr  ia  nowndi^a 
cilled  a  pendnhuB.  Tbe  mo»t  perfect  peSdiunaa  Bade  in  tMse 
early  dan  is  reprcacnted  in  Fig.  19. 

The  ntndameBtal  differaoce  between  that  and  tbe  ■odern 
pendulani  ia  that  |nrt  of  the  pendnhtm  betvrcaa  •  nad  A 
wna  daalic.  It  vma  nMde  daatie  for  the  lea^oa  that  eldmigh 
Galileo  oooU  obt  find  nny  didewea  between  Ae  tiaM*  of 
tbe  eaeilbolotta  of  the  lamp  la  Pisa  Catbedral,  neeording  aa 
ita  amplitade  of  swine  waa  large  or  >mall,  yet  sndi  n  dinr- 
eaee  did  exial,  nhboitgE  it  was  only  a  slight  <  ne ;  end  Ae  onfy 
method  of  getting  n  perfect  pendnlnn  which  dionld  nnke  m 
swing  in  exactly  eqoai  times,  inderendeat  of  iia  aw  of  oscOin* 
tion,  was  to  construct  this  ^o  called  cycbidal  penMnak  It 
was  so  named  because  in  its  swing  its  elastic  portloa  waa held 
by  the  curved  guides  ^een  in  the  ngure,  and  nude  to  bead  la 
that  particular  curve.  I'y  thi.  means  the  pendnlum  in  tend  of 
swinging  through  the  arc,  k  i  a,  was  made  to  oscillate  tbrougb 
D  I'  I..  But  when  the  pendulum  was  at  the  points  O  and  L, 
it  was  practically  a  shoiter  ]>endiilum  than  when  at  rest.  In 
other  word-,  whilst  the  ]  cndulu  n  was  swinging  from  U  to  D 
aud  from  i;  to  l,  its  c-.ua  aturc,  an  I  cm  ciiuentTy  its  vibrating 
length  « as  continually  changing.  In  that  «ay,  by  continually 
varying  the  length  of  the  svun;;it:g  part,  it  was  found  possible  to 
make  a  pendulum  which,  indcpcndeiit  of  the  length  of  its  arc  of 
ivscillation,  would  n.ake  its  -win^  111  tuiics  which  for  all  practical 
purposes  were  absolutely  equal  in  length.    'I  hat  was  the  most 
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patfect  pendolum  of  tbat  time.  Nowadays,  thecvdoidal  pcudutum 
Ma  been  replaced  by  one  which  awinga  through  a  very  small  arc, 
md  the  contiBnal  fboiteniog  dnraiK  the  osdlhttion  in  the  cycloidal 
pfdwliiiu  is  by  d>U  mms  dtuwnwd  with,  whilst  the  friction 
also  bdaff  amdi  rwkiecd,  tlMra  is  kaa  interCerence  from  that 
aoonse.  With  this  very  sauU  swinf  the  difftrenoe  between  the 
are  of  ^  circle  docribed  and  the  cydoid  ha  which  the  eydaidal 

^^M!^grS''^Bfti£i«ribe^rw>'ti^  dock  ud  tt« 

•sdent  eati  it  «lwt  Id  tlw  htam  tbm  pcn'luluin  ii  Inter* 
faed  iiiik  Uttb  m  poMible  wUltt  twinging,  and  nakca 
•Mb  nflif  nadir  j/enAmt  tladhr  comliiiona.  To  attda  tldt 
it  to  bnv  done  onA.  In  the  first  ulaue,  if  the  clock  liM  » 
heavy  weight,  that  weieht  will  probaur  interfere  a  good  deal 
with  the  awingiiw  of  the  pcndmtnn.  The  dockweignt,  there' 
fore,  must  be  as  aght  as  possible.  Secondly,  if  the  wheelwork 
ia  always  in  contact  with  the  pendulum,  this  also  will  interfere 
with  its  free  and  natural  moreaMnt.  There  muRt  be,  then, 
inch  an  arranceaient  that  the  wheelwork  shall  be  brought  into 
contact  with  the  pendulum  only  for  the  shortest  possible  time. 
Thirdly,  it  mu&t  be  remembered  that  the  different  substances  which 
it  is  most  convenient  to  u-e  in  the  construction  of  pendulum*', 
vary  their  dimension!^  with  the  variations  of  the  temperattire  and 
moisture  of  the  air  in  which  ihry  ;ite  placeil,  and  Rrrnt  care  must 
be  taken  to  eliminate  any  errors  m  hich  might  arise  from  such  a 
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source.  How  are  these  various  conditions  complied  with? 
The  first,  that  the  clockweight  mu^t  tie  small,  ia  not  diffi- 
cult  to  adhere  to  ;  but  it  w>ll  be  well  to  consider  the  way  in 
which  the  Mtoud  condition,  that  the  action  )i«tnecn  wheelwork 
and  padalun  shall  )>e  tbe  least  posMhle,  is  met.  This  is 
doM  By  employing  what  is  called  an  cscai-fincut.  It  is  named 
becaua  tkt  pcndalun  ia  its  swing  is  allowed  to  c-cape  from  the 
wfaeelwerk,  aad  thtu  rttain  a  perfect  freedom.  The  particular 
fm  of  escapement  about  t»  M  deicribed  is  that  which,  for  a 
iwsMi  that  will  appear  h— wdlsttly,  is  adisd  tlw  d«ad-bsat 
csoipemcnt  (sec  Fig.  ao). 

The  escape  wheel  is  the  modem  repiesentatiTe  of  the 
toothed  wheel  of  the  oM  clock,  whilst  the  projections  w  and 
D  are  modlficatioiis  of  the  pallets  on  the  swinging  bar  in 
tliat  ioatnmMiit.  Let  Ike  podafami  move  in  the  direction 
ef  tbe  anww.  TketoMh  T  has  j»t  been  iiliMid,  thm  per- 
miitinK  the  tooth  T  to  sogMe  tbe  olbcr  pnUst  a  Now 
whilst  the  tooth  remidM  on  Oe  paUer,  tbe  caeape  wbed  »• 
■aiM  kicked,  while  tbe  pcndnlmD  is  qattt  fiee  to 
I  being  nothing  to  retaid  it  mho  the  very  aii^ 
MB  Oe  loolb  and  tbe  MrfsM  of  the  palltt,  Tbe  loia- 
«f  Oe  mm\m  «betiS|  howevsr,  Mms  tbo  teotb  on  to 
_  «r  tbe  pallt^  umI  with  it  &  Ois  position  the 
is  aided  ki  vm  fsnnvd  swiqg.  Tban  the  pallet 


escapes,  receiving  an  impolse,  bat  since  this  is  reoesved  alssost 
as  mudi  before  the  p""*"'"*"  has  reached  its  votieal  pnaitiM  as 
after  it  has  passed  that  point,  no  increase  or  dimiraliHi  in  tbe 
time  of  its  oadUatioo  lakes  plaee.  It  la  in  drfa  mqr  «lMt  the 
second  of  onr  coafltloM  h  compHed  wiib*  thewbsdwock  being 
effect t^lly  prevented  from  interfering  with  tbe  regnlarity  of  the 
*s  Bwug.  It  is  called  the  dead-beat  cscnocoient,  be- 
when  tbe  toodi  fidls  on  the  csrcalsr  portiaB  or  the  pallet 
and  lodis  tbe  escape  wbed,  tbe  seoooda^Mad  fitted  to  it  stops 
dead  wltbont  lecoU,  because  die  aic  of  tbe  svfMO  of  tbe  1 
is  stmck  Iran  die  oentre  of  motion.  In  n  aaliaagak 
still  nmoaMdcnibnn  of  escapement,  celled  dm gsnHy  < 
ment,  is  "*™**''""*  employed. 

It  will  perhaps  be  ooovenient  at  this  tlttC  to  compare  the 
iineiMsa  or  the  divUion  of  time  given  by  a  ooek  of  this  descrip- 
tion with  the  finenesa  of  tbe  division  of  the  second  of  arc 
we  have  already  discussed.  There  is,  however,  a  little  difficnhy 
about  thiy,  because  at  present  there  seems  to  be  no  special  rea^n 
why  any  particular  unit  of  time  should  be  selected.  Ordinarily 
a  day  is  divided  into  tweMy>fimr  bousb  asfib  of  thMO 
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four  hows  is  snlidivided  into  sixty  minater,  dieae  aodn 
each  divided  into  as  many  tecooda.  The  origin  of  dus  d 
of  time  win  be 
thatitistow 
Now  a 

of 

of 

be  divided  iMo  M|,coo  pnil^  and  Is  dds  awiaMi 
pariMiB  of      fiaamss  ofihe  disbinB  oflteawiib 
of  amnlar 


breaking  that 


after  a 


may 
com 


dock  beats  pnoUcally 
little  piaedee  nto  dw 
ap  into  ten  di^rions,  • 
of  n  second,  so  that  wo 


•  dqr 


It  is  a  &mi1iar  fact  that  the  IcMdl  of  *  . 
vikntes  seconds  is  fomc  thirty-nine  inches,  and  it  is  easr 

'  (hat  there  are  many  conditions  in  which  a  ckxac 


thl«  kind,  « ith  its  pendulum  of  more  than  a  yard  long,  canisot  be 
used.  Not  only  indeed  is  there  this  inconvotient  length  of  the 
pendulum,  but  it  is  necessary  that  the  dock  to  wUdi  it  belongs 
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ipnebt  potitka.  The  queitioo 
Ifcerefofe  arises' is  this  dodiwiuw  deals  out  aaeoods  of  aach 
aeoBiaflf  fbe  only  piece  of  wMmhaaisHi  that  eu  icoofd  and 
9criA%  oar  time,  or  is  aaj  other  dme-oieasttring  Instrmnent  avail- 
ahla?  Fig.  SI  shows  fut  of  sadi  an  instrament,  Icaown  as  the 
CfaVOaOBieter,  in  which,  iridlst  the  principles  necessary  to  be 
followed  in  the  oonstniraon  of  the  clock  have  been  adhered  to, 
the  pendulum  has  l>ecn  dispensed  with,  and  the  periiect  stability 
and  Tciticality  of  pi>siuon  to  important  to  the  dock,  are  here 
■Dneoe<sary. 

In  this  instrument  the  pallets  of  the  dead-beat  escapement 
kave  been  replaced  by  a  detent,  D.  Let  us  consider  the  action. 
The  esc«pe- wheel,  S,  is  advancing  in  the  direction  of  the  hands 
of  a  clock.  One  i>f  its  teeth  meets  thi-  lii  ii  i.t,  and  the  wheel 
U  l'>i:kcd.  Then  what  li.ippeti^  i>;liis  ;  licu  the  tsiltnoe'Wheel, 
R,,  ^wmt;*,  V.ir  circ]i-,  K,,  c-TiUt-.l  on  it  --h.iri-.  its  motiOB,  This, 
It  wil^  Uc  si-rii,  1^  arrneii  with  .i  little  prujccl ion. 

W'e  left  the  f-caiir-u  hcfl  lucWcd.  Now  a-uijc  that  the 
Ijalaiicc  u  heel  l^  '.wiLij;inj;  in  the  liirecti  jn  of  the  ?.rTow,  It 
carrier  the  sui.iU  circle  «it'i  it,  :\ud  the  iiiece,  I'j.  in  its  laati'Ui, 
coming  into  contact  witli  the  end  of  the  spring;,  ^een  pro- 
jecting beyond  the  arm  of  the  detea',  ruses  i'  nnd  the 
detent,  s<i  releasing  the  tooth  of  tlic  i  scaj >c-«  heel.  The 
slight  retardation  v\hirh  the  Ual.incc  receives  111  consequence 
of  this  action  is  itnniediately  C'j.ii[>cii^ated.  The  momenf 
the  e-cTj  C  uhecl  ui  jves  on  n^aiii,  one  of  its  teeth  uiefts  the 
projection,  r,,  and  the  balance- wheel  receiving  thi»  fresh  i-n- 
pulse  goes  on  to  complete  its  swin^j.  1  hcii  it  returns  and 
swings  in  the  opp  osite  direction,  this  time  wilhmit  acting  in  any 
«ay  on  the  detent.  When  the  balance-"  heel  made  its  first 
swing  and  the  point  Pg  met  the  projecting  end  of  the  spring,  the 


htMraoaldllMnoBly  bend  fiomfhe  cad  of  tha  arm  with  which 
Ihadeln  is  pramdod  and  against  which  the  poiat  1^ fioicad  it. 
Bat  oa  the  tatara  swing  the  spring  is  foaad  cspahht  of  heading 
bom  the  moradietaat  poiatot  iu  attaohmeattodwslMakof  the 
lacking-piece.  It  it  tMKfow  easily  piuhed  aside ;  dMra  is  no 
ehaaiBB  ia  tiw  pQsitian  of  the  dalcat,  aor  is  aay  raiiMaaee  offered 
la  the  BMdoB  of  the  hehaoe-wheel,  whidi  goes  on  to  complete 
its  swing.  Then  another  tooth  is  canght,  the  cscipe>WMikl  is 
again  lodced,  and  again  released  by  the  lifting  of  tlie  deteat.  So 
tho  action  ^oes  00,  the  teeth  of  the  escape- wheel  bein;  con- 
atantly  detained  and  as  constantly  released  by  the  action  of  the 
point  The  balance-wheel,  it  will  be  noted,  receives  its  im- 
false  only  at  every  alternate  swing,  whereas  in  the  dock  the 
I  it*  iamalse  at  each  vibratioa. 


Time  then  can  be  divided  down  to  the  l/ioth  of  a  second,  or 
as  we  ezpresaed  it,  down  to  the  864,000th  part  of  a  day,  n  ^t 
only  by  a  cIoc'k,  hut  also  by  this  chronometer.  Having  obtained 
thi!>  i/ioth  of  a  iiecond  by  these  instruments,  the  question 
arises  ta  to  whether  it  be  possible  to  get  a  still  finer  division.  It 
will  \>e  seen  that  a  very  much  finer  di\'ision  than  this  can  be 
o(>!;i  t;c(i,  '.he  I  put    if  a  second  being  a  measurable 

quantity  ;  n  th  it  such  .1  >null  fraction  of  time  as  this  is  ever 
necessary  i;i  a-tronomy,  nor  will  it  be  until  the  present 
astr  jnotnic.il  meth  hIs  li.ivc  ceased  to  exist.  If  it  were 
possible  to  get  all  observations  made  by  photography,  then  it 
would  be  worth  while  recording  with  sudi  uiinoteness,  because 


photography  wooU  always  befasTe  in  tlie  same  way,  whereas 
two  observers  never  liave  ilw  same  idea  as  to  tbe  time  of  oocnr* 
rence  of  any  phenomena  which  they  observe.  Yet,  altbougii  so 
great  an  accuracy  as  this  is  not  attemi^ed,  it  will  be  qutee  woitii 
while  to  consider  the  means  by  which  this  exquisite  finenemof  the 
division  of  a  second  of  time  has  been  arrived  at.  We  shall  see 
that  jost  in  the  tame  way  as  an  appeal  to  mechanical  principles 
resulted  in  an  improvement  in  the  construction  of  our  clock,  so 
this  fineness  in  the  division  of  time  has  lieen  obtained  by  an 
ap|>eal  to  the  principles  of  electricity.  Let  it  be  asiumed  that 
the  seconds  pen<lulum  of  our  clock  swings  with  perfect  accuracy 
anduith  .nl>^  ilute  uniformity  from  second  to  second,  in  --pite 
of  dianges  of  tcni;>eralure  and  other  pertu'bing  inlhiences  ;  and 
having  assumed  this,  let  U4  see  how  etcciricity  can  be  made  to 
aid  in  the  nieasurcment  of  time.  The  instrument  used  is  called  a 
chronogr.iph.  It  C'>nsis^s  of  .i  metal  cylinder  revolving  by  clock- 
work and  covered  with  cl  >ih,  over  which  a  piece  of  paper  can 
be  stietclied.  liel  iw  tlie  cylinder  and  parallel  with  it  is  a  track 
alon^  '.vhich  a  frume  orrjing  two  electromagnetic  markers  or 
prickers  is  m.-idc  to  travel  uniformly  by  the  same  clock  that 
drives  the  cyli I  der.  Wire-- connected  witli  .t  b.Attery  lead  fr  >m 
one  of  ihc^c  magnets  to  a  cl  i>;k  and  fr^iin  the  other  to  a  key, 
which  can  he  depresse*'  whenever  an  uliscrvation  is  made,  and  a 
current  so  o-nt  1 1  the  magnet.  The  effect  of  this  is  to  cause  it 
In  tantaneously  to  attract  its  iron  armature  and  cause  the 
prieker  with  which  it  iecoaaeoted  to  nakeaaiaricaadwfapcr 

a'love. 

Tin-  connection  of  the  ehiono  rrai>h  u  ilh  the  clock  is  as  follows! 
—The  bearing  shown  in  the  middle  of  the  dia.;ram  (Fig.  33) 
is  a  c  mtinuation  of  the  bearing  on  which  t^ie  v<-,  hmK  hand  of 
the  clock  i>  --iipporttHl,  and  there  a  httle  wheel  which  tioes  its 
work  tjniellv  at  the  I  ack  <  ■{  the  clock  in  exactly  the  ^auie  way 
that  the  seconds  hand  dors  its  work  quietly  in  front  of  it.  What 
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that  whad  does  ia  Ait.  Efacy  time  that  each  of  iu  (teeth— and 
there  are  sixty  ofthiiB  mmfs  to  the  lop  of  the  wheel  it  touches 
a  little  spring.  That  Uttfe  suing  then  makes  electrical  contact, 
and  acanaat  ineatflowiagtlicoapipartsof  the  apparanis  already 
described.  Mow  tta  taelS  ia  Oat  wheel,  bdag  regularly  dis- 
posed artmad  its  dreantaaaec^  always  tneeeed  eae  aaothcr  after 
exactly  the  sane  farienal  of  time,  aad  theie  b  ao  diHerence  or 
diiktinciioa  Ifaoi  Mooad  to  sacoad,  or  fiooi  lainate  to  naavla. 
But  suppose  (iMtbdcia  the  dnakiaitartadaaa  of  these  terth  it 
filed  off,  aad  to  filed  off  thet  whea  tiie  teeoods  hand  points  too 
seconds,  and  the  miBHte  head  to  a  oomplettdnbmie^  this  part  of 
the  whed  shall  be  at  die  top,  aad  then  shall  be  ao  ckacicil  contact 
established,  for  the  retsoo  dwt  the  taoth  of  dM  whedit  aettteia 
to  act  on  the  spring.  Itt^t  weyiti^eey  totteegfatimeo 
that  tbe  beginning ofcadi odaateAtilhedMtfa^^aishtil  iiwi aflflW 
other  fifty-iiin*:  seconds  whidi  mtlta  ap  lha  ainUft  Let  tiie 
cylin<ler,  covered  with  paper,  revolve  OBoa  la  a  miania.  Ia  dwt 
case,  the  electrical  current  will  make  a  hole  or  a  mark  oathtt  paper 
every  '-ccond,  and  as  matters  are  so  arranged  that  the  prickers  smU 
l>e  travelling  along  at  the  time  that  the  dottafaaaade  upon  the 
revolving  pajxrr  they  are  thus  made  along  a  coatiaaons  spiral,  and 
since  we  h.Ave  supposed  the  cylinder  to  revolve  oaoe  1 
the  heginnin:^  of  each  minute  will  be  in  the  same  Hi 
vpira..  I  he:'),  j  cor.iing  to  the  length  of  the  cylinder,  at 
of  tunc  will  he  obtained  written  in  dots,  sixty  or  them  roaad  tha 
cyUiuicr  rep-e  cnting  sixty  seconds.  Suppose  now  that  a  inan 
w  ith  a  pe.fect  eye  makes  an  observation,  recording  it  by  sending 
a  current  through  the  ajijiaratus  ami  making  a  dot  on  the  papO*. 
He  will  then  have  an  opportunity  of  observing  on  the  paper  tha 
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preci  c  relation  of  the  dot  which  rc  irc  cnt*  the  time  .11  which 
the  observation  w.i->  iinde  to  the  o'hcr  d  its  which  i-c]>rt  >i  n(  iho 
varisiis  seconds  dotted  out  by  thr  cl'ick,  and  not  only  the  exact 
diiUuce  of  the  o'jservatioii  ;u;  i.  IV.. 111  the  neari-st  lea'ttJ, 
whether  it  he  \,  or  i  io;h,  or  1  looth  of  the  distance  hetwccn 
that  second  an.l  •.ln' m  vt,  Imt  the  omi&^ion  of  ilic  record  of  the 
first  second  in  the  uiiiiute  will  give  the  relation  that  observation 
bu  to  the  nearest  mtnutt. 

For  the  sake  of  simi'licity  the  ca-e  of  one  observer  makit^ 
one  ob  crvatLin  has  at  me  been  considered  ;  but  if  the  work  be 
properly  arranged,  then  not  only  one  electromagnet,  but  two, 
or  three,  or  four,  may  be  at  work  upon  the  same  cylinder  at  the 
MUM  tim^  each  makmg  it*  record,  and  that  is  how  inch  wock  is 
Mag  done  at  ibt  Graeowich  ObMrvatoij. 

Oiservmj  CondUiem 

Thix  power  of  measwioj  Mtd  dividiqg  lime  Ihea  having  been 
obuined,  we  seem  to  hare  reached  onr  s nfajcct,  "IbtUoiTOaeniB 
of  the  Earth."  Yet  even  n'>w  there  are  one  or  two  other 
■Wtteri  which  require  to  be  discussed  before  we  COmider  the 
movemenu  themselve*.  The  fint  of  th«M  b  the  iapattaBt  bet 
that  the  earth  is  spherical  in  its  draii.  Then  have  been  muif 
views  held  at  difoeot  time*  as  ti  the  real  diape  of  the  earth, 
hot  the  oalj  new  «*  need  enuider  ii  diat  slated.  In  gdiig 
doini  •  lim  w  a  ateamboat,  or,  hotter  still,  in  ^laiidiqg  apoa 
dM  MapAoR  at  tome  place,  each  M  Kamsgate,  mbere  vmt 
■R  cBfls,  and  where,  comeqnentfy,  out  auqr  fvem  the  sea- 
lewd  to  some  height  above  it,  it  ia  obHrvod  tUt  lAen  any  ship 
diwiipaaw  from  our  view  by  reaaoa  of  its  dlitaaeo  It  mmih  to 
dInppMur  a»  if  it  were  passing  over  a  feaUe  MIL 

It  do«  lUa  in  wbalMVir  direction  it  rocs.  TUs  fiunlltar 
futttadeirproorHHtthe  earth  i<  a  sphere,  and  u  ao  obvioos 
flat  ft  OHf  MM!  VBMMMiy  to  mention  it,  bat  it  was  aa  well  to 
do  so  for  a  raaiaa  wllieh  wiU  appear  shortly.  Besides  dds  argu- 
ment in  iwwjrof  the  spherical  shape  of  the  eanh  there  is  the 
argument ftMB  analogy:  the  my»n  i«  round,  the  sun  is  round, 
'  !^  hSMlk  planet*  are  roand.  The  stan  arc  so  infinitely 
I  thai  it  cannot  be  determined  whether  thejr  also 


-M  :..J.  I  10  illiiunte  parallax. 


are  spherical,  but  doubtless  they  are  as  round  as  the  e.Trtb. 
Thiv  (Hjiiit  (if  the  tremendous  distance  of  the  stars  is  an 
imjKjrtant  one  to  l)car  in  mind.  Their  distance  C'tum!  l>f 
c mvcniently  stated  liy  th.j.i  .I'uK,  nur  even  by  iiiilli  .iis  of 
miles,  it  is  srmulhnifj  far  grc.itcr  than  that  It  may  1  e  .t  kc<! 
why  It  is  that  Mich  a  itatemeii",  cm  t  c  :hii-  j-.. i>itncly  made. 
For  this  rea  on  :  the  star*  have  been  observed  now  for  many  ages 
and  the  historical  record*  of  ancient  timcti  show  that  the  chief 
con'-tolialions,  the  chief  clu-ters  i  f  stars  visible  in  the  heavens 
now,  wtre  "-cen  then.  In  the  llo.ik  of  Job,  for  invtance,  there 
is  a  reference  t)  the  well  kmwn  constellation  of  Urion,  and 
there  is  vcn.'  little  doubt  that  for  thousands  and  thou^an  Is  of 
years  that  constellation  has  preserved  the  familiar  appearance  of 
Its.  mam  features.  The  constellation  called  t^harles.s  Wain,  or 
the  Great  Bear,  was  also  known  to  the  ancients.  If  the  stars 
were  very  near  to  the  earth  this  conid  not  be.  If  tlcy  were 
close  to  us  the  .smallest  motion  cither  of  earth  or  star  would  at 
once  change  their  apparent  jMsition,  and  would  prevent  this 
fiii^  of  appeaiaoce^  and  tlie  siiics  wonU  be  fiUct^  not  with  tlw 


constellaii'ins  w  ith  which  «e  are  .so  familiar,  Imt  with  new  and 
c\cr  chaiijjing  clusters  of  stars.  This  cuiisiancy  of  the  con  tclla- 
tions,  no:  only  from  century  to  century,  but  from  era  to  era, 
clearly  proves  then  that  the  stars  of  which  tll^are  ■adenponst 
be  at  an  infinite  distance  from  the  earth. 

I^t  us  consider  the  question  of  distance  a  little  further.  If 
(ivo  pieces  of  wojd  (see  Fig.  23)  joined  t  >^ether  by  a  cross-piece 
Ih;  taken,  a  mumeni's  thought  will  make  it  obvious  that  the 
angles  which  Alt  and  c  u  make  with  the  cross-piece  AC,  will 
vary  with  the  dis-ancc  of  the  body,  which  can  be  seen  firii  by 
looking  along  a  b  and  then  b]r  looking  aloag  c  B.  If  these 
pointers  he  directed  to  a  very  near  object  in  the  room,  they  must 
be  greatly  inclined  (as  in  i).  If  something  more  cistant  be 
taken,  there  is  less  inclinati  )n,  and  if  it  were  possible  to  $ight 
St.  Paul's  by  looking  first  along  a  b  and  then  along  C  B,  there 
woald  be  still  le-vs.  And  if  something  at  a  still  greater  distance 
were  sighte<l,  say  St.  Giles's  at  Edinburgh,  the  inclination  of  a  B 
and  CB  would  be  still  smaller  than  it  was  in  the  case  of  St.  Paul's, 
becanse  St  Giles's  is  at  a  mudi  greater  distance.  It  follows  then 
thai  in  sighting  an  object  so  infinitely  rem  >ved  from  u*  as  a  star, 
the  light  trjm  it  will  be  in  a  condition  of  paralleliaa,  and  AS 
and  C  B  consequently  be  placed  quite  parallel  in  viewing  it 
3).  That  is  another  reason  for  saying  that  the  ttan  are  «t 
thb  infiaite  distanoe  frra  tho  aifth.  Why  it  is  su  important  to 
inaitt  on  tfiis  point  will  nppcar  very  dearly  by  and  l^e. 
Now  snppiat  that  in  tne  eentre  of  this  le^nre-tb^tre  a  littie 
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g1  >be  were  hong  to  ripreuBt  the  earth,  the  wills  of  the 
and  the  people  in  it  lapresanllng  the  lieavcaa 
caitb.  Mow  ia  sachneattitit  chKrtfwtthaa 
aenlcd  woidd  ha  the  aanm  wfactber  fbt  takvns  flMNtd  Mondfiht 
earA  or  dM  earth  Hielf  wem  cndnwad  wHh  awthM.  LM  «^ 
wiihoatnnMiig  tba  amertion,  aaamathai  thtaarthdaennom 
It  is  perfieetly  obflaa%  afaiet  the  nMarent  mo  ioni  of  ttelwKvena 
are  M  fQgdar,  that  if  thtt  bn  ao  iha  mat  novc  witt 
wondarfideoMtiMeiyaadiqgnlHitvj  ate  docs  ant  Ant  awwhi 
one  direolion  and  at  «nn  InllhMfiiin,  and  than  at  aaodMr  s  that 
w  oold  be  very  teriona. 

If  she  rotates  she  mnst  ntale  i 
an  axi'.  This  introduces  an  important 
whether  the  earth  itself  rotalei  on  an  axis  or  the 
rju  id  the  earth— and  in  ih:  latter  case  the 
move  round  an  axis~  in  either  case  the  motion  most  be  an  equable 
one ;  so  that  if  the  matter  is  thus  limited  to  a  constant  axial 
rotation  or  a  constant  revolution,  as  it  would  be  called  in  the 
case  of  ihc  stars,  several  things  will  happen.  Let  iu  take  the 
former  case,  in  which  the  c.irth  itself  move.!.  Then  the  motion 
of  the  surface  of  the  earth  will  l)c  least  at  those  points  which 
are  nearest  the  ends  of  the  axis  on  which  it  turns.  Take  the 
case  of  ail  observer  at  such  a  point,  he  will  be  carried  a  very 
little  <listancc  round  during  each  rotation  ;  similarly,  if  the  stars 
move,  a  star  near  the  ends  of  the  axis  on  which  the  stars  move 
will  lie  carried  a  very  little  distance  round  during  each  revolu- 
tion of  the  celfsti.Tl  >].h<  rr. 

Change  the  po  ition  nf  the  Jiian  un  the  c:>rtli  from  the  pole  to 
the  ci|'jator.      1  liL-ii  be  be  c.iriieii  a  very  consiucrable 

distance  round  in  each  rolati  a;  of  the  e  irth  :  similarly  with  the 
stars  ;  if  they  ui.ive,  a  star  in  the  celestial  c  juat.ir  wil'.  i>e  carried 
round  a  very  (^leal  distance  daring  a  revolution.  That  is  the 
first  ixiiiit.  Anutht-r  jii.mt  is  that  if  we  assume  the  earth  to 
rota- e  we  must  c-arelully  consider  the  varying  conditions  which 
are  brou_;;ht  about  by  th;  dillercnt  positionsof  an  iiiliab;laut  of  the 
earth  under  those  circumstances.  For  instance  take  the  case  of 
a  man  at  the  equator,  he  lojks  at  things  from  an  equatorial  point 
of  view,  an  l  in  the  rotation  of  the  tarth  he  plunges  straijjht 
nj>  and  stra  j^ht  down.  Similarly,  if  the  stars'  liaily  revoluli  .n 
belon;;s  not  to  the  earth  but  to  the  stars,  to  an  oWerver  at  the 
e<|uator  of  the  cnilh  they  w'v>'ilii  appear  t  1  move  straight  uj)  and 
straight  <lo«  11  ;  and  n  .w  in  ilealiii;^  viilh  this  question  and  cn- 
dcavourir  g  to  nsccrlam  wlicthtr  it  lie  the  earth  or  the  stars  which 
nH>vc  it  is  m>'st  in  cc-  aiy  to  consider  the  relation  of  the  i;i  jvc- 
ments  or  3p|«aifiit  movements  of  the  star  to  the  [ilace  fr  •111  which 
they  are  observed,  and  in  so  doing  it  is  found  th.it  there  is  an 
immense  difTctence  between  the  conditions  which  obtain  at  the 
pules  and  at  the  equitor  with  reference  to  the  phenomena  which 
are  observable  in  each  case. 

Let  us  take  a  globe  to  represent  the  earth,  and  let  London 
l)e  con.sidcrcd  the  central  point  for  our  olwervalions.  Now 
at  all  places  on  the  earth,  in  whatever  direction  we  look,  we  see 
an  apparent  meeting  of  earth  and  sky  ;  and  supposing  our  obser- 
vation to  be  made  on  an  extended  plain  or  at  sea,  the  aorface  of 
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the  earth  or  sea  may  for  simplicity';;  sake  be  considered  as  a 
plane  bounded  by  the  circle  where  the  earth  ami  sky  seem  to 
meet.    This  is  known  as  the  circle  of  the  horiion.    To  repre- 


Fia.'a4  — DUfram  to  ihow  how  the  iacUoatioB  of  the  horiton  of  Loadon  will 
dung*  with  cSc  rotatioD  ot   he  with. 


Kent  ihi*  a  piece  of  pajier  may  be  f>ut  over  London  on  our 
globe  (see  Fig.  24),  and  London  may  be  brought  to  the  top. 
When  that  has  been  done,  rememberin;;  that  thcvlars  are  placed 
at  so_infinite  a  distance,  the  horizon  which  c  Jti  the  rentrc  of  the 


Fig.  >$.— DiagnuB  to  tbov  how  the  inclination  of  the  horuon  of  a  place  on 
ilia  aquauw  chance*  in  on*  dirtclioo  only. 


earth,  and  which  is  called  the  true  horizon,  may  be  considered 
as  beinfr  practically  the  same  thing  as  the  small  scn&ible  horizon 
of  London,  represented  by  oar  piece  of  paper,  when  at  the 


lop  of  the  globe,  brciu<e  the  two  planes  will  be  parallel. 
For,  whe'her  a  star  be  seen  from  the  eqoator  or  from  London, 
owing  to  its  tremendow;  tlistance  it  will  appear  to  occupy  the 
»ame  position  in  space.  Now  let  the  globe  be  made  to  rotate, 
then  the  inclination  of  the  plane  of  the  horizon  of  any  place, 
of  our  horizon  of  London  for  instance,  is  continually  changing 
dnringtfaerotatirn(Fig.  24).  Anexception,  however,  must  be  made 
with  regard  to  the  poles  of  the  earth.  At  these  two  points  the 
inclination  will  be  constant  durin);  the  whole  of  the  rotation. 

If  now  a  )>rjnt  on  the  equator  be  brought  to  the  top  of  the 
((lobe,  it  will  be  seen,  as  the  globe  is  rotated,  that  the  observer's 
horizon  rapidly  come*  at  right  angles  to  its  first  position  (sec 
Fie.  25),  This  will  ihow  that  the  condition^  of  observation  at 
different  parts  of  the  earth'&  surface  are  very  different,  and  this 
whether  it  be  the  earth  or  the  stars  which  move. 

Let  us  now  consider  with  a  little  greater  detail  the  condilioi.s 
which  prevail  in  the  latitude  of  London.  I.ct  I»ndon  Ik  again 
brought  to  the  top  of  the  globe.  Let  o  (Fig.  26)  represent 
an  observer  in  the  middle  of  the  horizon,  s  w  n  g.  Let  z  be 
the  zenith,  vkhidi,  of  course,  would  be  reached  by  a  line  starting 
from  the  centre  of  the  earth,  and  passing  straight  up  through  the 
middle  of  the  place  of  observation,  s'  is  a  star,  and  we  want  to 
define  its  position.  How  can  this  be  done  ?  Imagine  first  a  line 
drawn  from  the  observer  to  the  zenith.  Imagine  next  another  line 
going  from  the  observer  to  the  star,  or,  what  is  the  fame  thing, 
from  the  centre  of  the  earth  to  the  star.  Then  the  angle  inclosed 
by  these  two  line.-:  will  give  us  the  angular  distance  of  that  star 
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from  the  zenith,  or  similarly  we  may  take  the  angle  included 
between  imaginar)'  lines  joining  observer  with  horizon  and  ttar, 
and  thus  obtain  the  star's  altitude. 

Again,  i:s  posit-on  may  be  .Mated  not  only  with  regard  to  the 
zenith  and  to  the  horizon,  but  to  some  other  poinr,  say  the  north 
point.  In  that  ca^e  a  line  or  plane,  zew,  is  imagined  passing 
from  the  zenith  through  the  observer,  and  the  distance  between 
K  and  N  will  give  the  star's  angular  distance  from  the  north  point 
of  the  horizon.  Again,  suppose  it  be  desired  to  define  the  star's 
positi'  n  with  reference,  not  to  the  xcnith,  but  with  reference  to 
the  pole  of  the  heavens,  that  point  where  the  earth's  axi^  ii 
prolonged  into  space  would  cut  the  skies.  In  that  case  since 
F  in  our  diagram  marks  the  position  of  the  pole,  a  line  l>s'  t>  il! 
give  what  is  called  the  ]  ular  distance  of  the  S'Lar  \  and  l.i-.tly,  if 
the  angular  distance  of  the  star  from  the  equator  of  the  I  eavens 
be  requited,  since  the  |>rolongalion  of  rs'  would  cut  the  eqiMtor, 
the  distance  from  s'  to  the  |  oint  of  intersection  w  ill  give  the 
angular  distance  of  the  star  from  the  equator ;  in  otl.er  words 
its  declination. 

We  have  taken  I..ondf.n,  hut  of  course  each  place  on  the  c  nh 
has  its  sphere  of  observation  with  its  zenith  and  the  north,  c.i^t, 
south,  and  west  points.  With  regard  to  the  axes  of  the  earth 
and  the  heavens,  they  bc  th  possess  north  and  south  points,  and 
in  the  heavens  a^  in  the  earth,  the  equator  lies  midway  between 
them.  J.  Norman  Lockvkr 

{ To     continiud. ) 


OUR  ASTRONOMICAL  COLUMN 

The  Observatory,  Chicago.— Prof.  G.  W.  Hough  has 
issued  his  annual  Report  to  the  Board  of  Directors  of  the 
Chicago  Astronomical  Society,  detailing  the  proceedings  in  tLe 
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Length 
BrcMltb 
LaHtode 

The  ChiL-a.'i) 


la'ss 

-6-9S  .. 


iicnlto  of 

iMt 

3H>o 

-7-40  .. 


till 


11*85 

Niiof  has 


Dearborn  Observatory  for  1881.  The  18-inch  Alvan  Clark  equa- 
torial ba>  a(;ain  been  employed  in  close  observation  of  the  great 
red  spot  an  t  other  phenomena  of  the  planet  Jupiter.  Since  the 
first  ob^ervsitions  at  Chicago  in  September,  1879,  it  is  slated 
that  the  red  »pot  hml  not  change  I  very  materially  in  IcuRlh, 
brntdih,  outline,  or  latitude.  There  had  been  a  slow,  retro- 
gnde  drift  in  longitude,  cau-sin^  an  apparent  incrca.>ie  in  the 
Ume  of  anal  ratatkw.  At  the  la»t  oppoaition  the  deduced 
mean^raiatiflo  period  ms  9IL  5501. 38'4i.  agaiut  9h.  ssok  34'&. 
ia  l879b 

Vtor.  Hoitch  gives  the  followiiig  n 
eal  meamm  of  the  red  spot 

1(79 

ii'ss 

S*5* 
-7'«4 

ili'-frvcr  considers  that 
remained  nearly  stationary  in  latitude,  thr  ulh  >.(li;e  of  the 
great  cijuati.rial  belt  ha-  gradually  driftod  ■<  u'h  durii'j,'  the  l.itc 
oppo  iliini,  unt^l  it  ii  nearly  Coincidetit  w  lib  the  middle  i.f  the 
sp<it,  and  further,  that  "the  two  do  not  blend  toKCther,  but  are 
entirely  distinct  and  ••ej'arate."  A  depression  formed  in  the 
etl^e  of  llic  belt  (iis  shown  in  two  drawin^^-;  of  the  planet's  di^k, 
oil  Dcceml)er  29,  1SS2,  and  February  20,  18S3),  which  cor- 
respoiulcd  -.n  -h:ii  e  \\  alj  the  .  val  outline  of  the  spot,  the  distance 
bctwre!)  the  f.\o  litiii^;  al.i.ut  a  srcond  of  arc.  The  sjiot  wa-s 
extii  iii'  Iv  i.iiu!  at  the  l.i-^t  olj-.crvati  w  f  r  lotij^insde  on  May  5. 
The  e  pi  iti 'rla]  while  sjiot,  fir>t  t-hscrvcd  in  1S79,  wa--  again 
viMble  dm  iiij;  the  la^t  <  |-p< ion  ;  the  rotation  I'Cii  .xl  qh.  50m. 
9'Ss.  (leducjxl  in  the  previous  yc;n.  --an'fyini;  the  oli'ervalion>.. 

The  yre.at  comet  of  1882  was  iiiition  ettici'ly  n.ca-urcd  from 
October  4  to  Novemlicr  20,  arid  sketches  of  the  nuclt  U'^  an<i 
envelope  marie.  Snh-^cqnently  t  o  Oct  )  cr  6  three  ccntro  of 
coiideiisati-  n  were  u«iually  visiSilc.  the  C  imet  reL.de>l  from 

the  Mill,  ihe  head  iiurreased  in  leiijjih  from  J5  '  on  Octobir  4  to 
139"  on  November  ao.  Aa  late  as  Match  6  there  appeared  to 
be  ihree  ohMpn  of  cwiltiwatlon  oiMiwclBd  Iqr  flnttar  «f  less 
dentil  y. 

Difficult  douVdc-stars  have  been  measured  by  Prof.  Hough  and 
Mr.  S.  W.  Durnbam,  amongst  them  the  interesting  binaries,  40 
Eridani  (a  518),  0  Dclphini,  S  Equulei,  and  85  re<;asi. 
Measures  of  the  conipajii'>n  of  Sirius  gave  for  the  epoch  1S83.12 
position  39*'9,  distance  9*X4  ;  the  distance  is  diminishing  about 
</'*3  anmalhr,  M  that  ia  a  few  years  it  w  ill  be  bevond  reach  of 
aiqr  Owept  tiw  Iwfatf  taUMOpes.  Wnh  the  excellent  mea-ures 
obnined  at  Cfaieico  dmk  aitst  soon  be  known  as  to  the  period 
oft  Bqaoki,  lepvM  Am  nort  npid  of  all  biaariM. 

T«mi'iil's  Comet,  1S73  11.— The  following  .ul  \  liccs  for 
Gieenwich  midnight,  deduced  from  M.  Schulboi's  elements : — 

N.PJD, 


1M1 

Nov.  16 
iS 
20 
22 


h.  B.  a. 

18  ao  48 

18  28  32 

'8  35  59 
•8  43  38 
18  51  19 


113  43  « 

113  52  I 

114  crd 
114  76 
114  13*1 


LoK.  diwaoce  from 

Karl  li  SuD 

O  -'.Vi-  ..  01288 

0-2877  ..  o'i2S7 

o  2ShS  ,.  o  i2i)6 

0*2900  ...  01387 

<i*»9ta  ...  o'laSg 


Tin-  comet  appro;iches  1  telly  near  to  the  orbit  of  the  planet 
Mars;  m  heliocentric  longitude  313*  (equinox  of  1878),  corrc- 

yoBdiag  to  tnM  aoonaljr  tii**!,  the  dialaaee  »  o'OS'^' 


lUk.  N  P.D.         Log.  disl.  Inlm-iity 

h.  a.  s.  from  K>rth     of  liKbi 

Nov.  16  ...  17  IS  44  ...  ICS  13-3  ...  0  3637  ...  0084 

17  ...  17  18  ...  105  22-1 

18  ...  17  21  S9  ...  105  30-8  ...  0*3618  ...  0x86 

19  ...  17  ajt  8  ...  ICS  39  3 

20  ...  17  28  19  ...  105  47*7  ...  0-3620  ...  0*087 

21  ...  17  31  30  105  55*8 

22  ...  17  34  43  .  106   37  ...  0-3611  ...  OT89 

23  ••  >7  37  57  >  6  11*5 

24  ...  17  41  12  ...  106  19. 1  ...  0-3603  ...  0*090 

M.  Laveail  liwntk>ns  that  when  Prof.  Julius  Schmidt  last  ob- 
tervcd  the  comet  at  Athens  in  1870  with  a  nfiaelor  of  o'lTm. 
aperture  the  iateni^  of  Hght  was  0^1501 


On  N'oveadier  i6theoaBelaeli  at  Gncnwlcfa  ih.  » 

the  sun. 

The  planetary  iicrlurb:ili  .n>-  during  the  next  revolution  are  ; 
likely  to  be  large,  so  that  in  1890  the  comet  may  be  observed 
todMwe  of  1871X 


IXAftun^  Ci»ivr.-II.  Leveaa't  eflMBeria  of  «hia 
laraiiaatca  oa  Novcothcr  as.  The  Mtowng  phees  an  redneed 
from  it  to  6h.  Gracowidt  Il.T.  :— 


UTANDAKU  RAILROAD  TIME 

"T^HB  kStaiAttg  letter,  addicned  to  ottr  AflMrlcan  conteB' 

porary  Science,  is  of  interest  : — 
Though  the  .subject  of  standard  and  uniform  railway  time  lia.s 
for  some  years  been  under  consideration  by  various  scientific  and 
practical  bodies,  it  does  not  appear  in  any  way  to  have  been 
exhausted,  even  ill  its  main  fcitures.  He  i  le--,  a  certain  bia- 
has  shown  itscif  in  favour  of  the  .ul  ';i'.ion  uf  a  scries  of  certain 
hourly  mcrii:  ian-.  and  thus  kecpm_;  (".rrcn«ich  minutes  and 
second*,  whtm  oinraslcd  with  the  practiraUility  of  a  more  simple 
propoM  i' 111.  Thtri.  aU  >  a  featuie  in  the  di-cussion  of  the 
suSject  which  beai>  ;  .  li.'.ve  more  lu;ht  thrown  U|  0!i  it  :  namely. 
"  li.it  iiecc-sary  coniR-it'.i  jii  there  i>lK-lWLeii  the  r.iihvay  couipanic-' 
ui  if  inn  tiirc  and  tlie  nieJn  l  <al  time  of  the  jicoplc,  >'T  the  time 
ni  ce-arily  used  in  all  transactions  of  common  life.  Th.^ecily  or 
l.y  mi]  licatiop,  certain  time  lefonner- evidently  .lim  at  a  siambird 
time,  winch  shall  t  e  aliUc  )>iiiding  011  r.uK>,iy  ti.iltn;  .is  well  as  on 
the  liusi  eis-  c<j  uiiiuiiity  ;  and  to  this  t;re.it  error  much  of  the 
complexity  o!  the  -w  lett  to  be  allriliulcd,  and  it  has  directly 
retarded  the  mucli  nec<lc<i  reform  in  the  time  maiiagcment  of 
our  roads. 

We  say  all  onlin.iry  business  everywhere  must  for  ever  be  con- 
ducted on  local  iiic;in  olar  lime,  the  slight  diflercnce  iM-tween 
api>areiit  and  mean  time  having  produced  no  inconvenience  ; 
and  we  may  rightly  ask  the  r.iilu.iy  companies  to  give  in  their 
time-tables  for  fufltc  use,  evcrvwherc  and  :dways,  the  trcan  local 
time  of  the  dejarlure  and  of' the  ai  ii\Al  of  trains.  I;  is  the 
dep.arture  from  this  almost  self-evident  stateine-.t,  .1  m:  the  sub- 
stitution and  mixing-up  in  the  time-tables  of  times  referred  ti 
various  local  standard-,  uhich  has  in  no  small  measure  contri- 
buted to  the  confusion  and  perplexity  of  the  present  system. 
The  people  at  large  do  not  care  to  know  by  what  time-system 
any  railroad  manages  its  trains,  any  more  than  thejr  care  what 
the  stcam-presrare  is,  or  what  is  the  lutniber  of  the  locomotive. 
All  the  traveller  is  iateresied  in  is  regularity  m\A  safety  of 
travel  ;  hence  it  was  to  be  desired  that,  whatever  the  standard 
or  standards  of  time  adopted,  the  companies  would  refrain  from 
troubling  him  with  a  nmlter  which  only  ooocerns  their  internal 
organisation,  or  which  U  entirely  admhustrative.  We  look 
upon  the  publication  of  the  railway  time  tables,  by  lopal  time 
everywhere,  as  a  tint  oud  non  for  the  satisfactory  settlement  oi 
the  time  question,  wo  fur  as  the  public  at  large  is  concerned  ;  and 
it  would  seem  equally  phun  that  the  best  sy.stcm  for  Ihe  ad- 
ministration of  lailroads  would  be  the  adoption  of  a  aaiforai 
time,  this  time  to  be  kaowa  only  to  the  naaafera  aad  tmfbjfb 
of  the  roads. 

We  are  informed  in  Scieme  of  October  12  that  the  sohitiaa  of 
the  pcofalan  of  standard  raUway  time  is  near  at  hand,  and 
proMbljrWa  atrsady  been  consummated  bv  the  adoptioo  of  foor 
or  more  regions,  esich  having  uniform  minutes  aad  lecwJl  of 
Greenwidi  timc^  hot  the  local  hour  of  the  middle  awMfcto.  Ts 
haTe  oone  down  froas  several  doien  of  distinct  tioae^ysteas  to  a 
very  few  aad  Bnifiirm  ones,  exoe^  as  to  the  hoar,  b  oertaialf  a 
step  fiarwaid,  aad,  so  far,  gratifying ;  but  why  aot  adopt  Qrow- 
wich  tioMk  pore  aad  simple,  and  hav«  absatato  twJtwity? 
PirobahfyddswfllhafiltbefowlMiv,  ThaaoantlBCortwcnqr- 
feor  hona  tofhe  dqr  hi  the plaotoltwieetwdvek  aad  dtalllaa* 
tioB  ftoai  taae-tables  of  the  olwMMhiMi  mjm.  aad  piBi.  noaban^ 
would  seem  to  be  generally  adtnewledged  as  an  improvcaaent 
and  '^imi'lificatWB*  and  pothaps  can  licst  >«  dealt  with  by 
adopting  it  at  OBOC^  aOOOBpauicd  by  a  simple  explanatory 
Statement.  C  A.  SCHOTT 

Washington,  October  18 


UNiyERSJTV  AXD  FDrCATIONAL 

IN'I  KLUGKACK 

O.XFORi). — No  election  has  yet  taken  place  either  for  the 
Professorship  of  Botany  or  that  of  Rural  Economy,  which  are 
now  sep«rated  from  eaoi  other.  The  Delegates  of  the  Common 
Univenity  Fond  have  agreed  toattach  a  Readenhipto  the  Chair 
of  Botai^,  whkb  will  laiia  tha  fneoaw  to  $aoL  a  yeai;  Tbm 


.  ij,.,^'.d  by 
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Professorship  of  Rural  Kc  n  imy  will  not  be  a  resident  one. 
Tbe  Professor  will  have  to  deliver  twelve  lectttici.   HU  stipend 


SOCIETIES  AND  ACADEMIES 


Mlh— tieri  Soeictaf,  NofsnlMr  8,— Fnf.  Henrid. 
FJUS^  piaUnr,  ia  flwaiilr.— TlMfolbwlwfeMlnlioQ,  pro- 
pond  by  Ae  President  and  wwdtd  by  Dr.  Hint,  P>iLg.t  <ra» 
cmM  «BMiiaoiuIj,  vis.  :--**TlMt  ^  MoraltriM  be  wqiMitort 
•oeommiinicatato  Mn.  SpoldnpoodeAecxpicMiaa  of  florrin* 
•M  ajmiiMithy  ad  flie  atmues  of  onr  deep  aense  (tf  die  Imh 
wlridi  aoiBm  kH  Hutained  by  th«  untiumy  death  of  Mr. 
SpottteiPDodc.''— The  new  Coun^  was  electod  for  the  session 
1883-84,  vis. :  Prof.  Henrid.  president ;  Sir  J.  Cockle,  F.R.S., 
•Bd  Mr.  S.  Roberts,  F.R.S.,  vice  presidenU ;  Mr.  A.  B. 
Kempe,  F.R.S.,  treasurer;  Messrs.  M.  Jenkins  and  R.  Tucker, 
honorary  secretaries;  other  members,  Pr  >f.  Cayley,  F.K.S., 
Messrs.  E.  B.  Elliott,  J.  W.  L.  Glai^hcr,  F.R.S.,  J.  Hammond, 
H.  Hart,  Dr.  Hirst,  F.R..S.,  W.  D.  Niven,  K.R.S.,  Prof. 
Rowe,  and  Meairs.  R.  F.  Scott  and  J.  ].  Walker,  F.R.S.  The 
Rev.  J.  J.  Mylne  and  Mr.  F.  W.  Watkin  were  elected  members. 
— The  following  papers  ucre  communicatol  Syinmctric  func- 
tiins,  and  in  particular  <ni  certain  inverse  opera!. ir-i  in  c  mnection 
therewith,  ('.ii't.  I'.  A.  Macmahon. — 0\\  .n  tLT!,i;ii  cii\clopc, 
Prof.  WoUiciiiiiiiiiic. — On  certain  results  oljtaincil  by  iiicans  uf 
the  aryuuicnls  <>f  [v.int-  on  .i  plane  curve,  K.  A.  k'llicrt^. — Third 

ysper  on  multiple  Fnill.iman  luteffrals,  li.  1(.  Klliott. — Note  on 
scohi'strnn  t  irm  Mum      elliptic  functions,  J.  ^  i  i  iliillll.  Bjlll 
medians  and  the  triplicate-ratio  circle,  R.  I'ucker. 


fitniwofi  BoeiMjr,  November  i.— F^k  Critiv 
■ad  ^doa-pmidcw^  in  the  cMsv-^limra.  T.  B.  Oiwn  and  A. 
Halloa  woe  dooUd  Pdtow.— A  douatloa  te  dM  Society  of 
wfanl  iatcmtiac  ktMra  of  Uhms  (1730-1769)  Ito  G.  n. 
Ehro^  F.R.8.,  aa  Mabeat  botaakol  artiit  of  the  last  centnry. 

aimonnnM  hjr  the  Chainaaiw  aad  a  aaawiaMwii  vole  of 
thaaha  tfcueapon  eeeeided  to  die  Wmm  Graver  aad  Mr.  Cheiw 
Black  Giover  for  their  valoable  donatlow. — Mr.  Crisp  drew 
^*  1  to  nechaoBS  fai  Ihrid  mtdhna  of  Zftaawnrffasr  itwirtit, 
I  of  P.  SgpiieiP  Mftod  of  piaMrvlac  dtlieate 
b— Ifr.  n.  Gmei  Aowed  enmples  of  Ci«*w 
Aikton-under-LyBe^  lad  Ur.  Arthar  Bennett  of 
ifi^mtwimimuaiSiN.alanuiuutnm  Hiekling  Broad,  Nnrfolk.all 
bemg  new  to  tbe  British  Bora.— Mr.  W.  Fawoett  exhibited  Tola- 
etUa  mmmgti  alive,  the  same  bdng  obtained  by  J.  C.  Mansel  Pley- 
ddl  iaDocictt  and  aappoMd  to  be  indifpeBoos  to  that  eoooty.— A 
paper  was  read  on  the  chaoses  of  the  flora  and  firana  of  New  Zea- 
kod,  by  Dr.  S.  M.  Curl.  He  referred  more  particularly  to  the 
distriet  of  Rani^tikd  and  to  the  alterations  of  the  aspect  of  the 
vegetation  within  the  last  forty  ^ears.  lie  likewise  records  his 
owrn  experiments  in  the  cultivation  of  trees,  shrubs,  an^i  flower- 
ing plants  introdnoed  from  widely  dift'crrnt  clnn.-,  r.marking 
that  while  a  few  fail  to  grow  with  vigour,  the  uuijority  by 
degrees  adapt  theratelves  to  the  altered  conJiti  •n-,  and  many 
valuable  economic  plants  thrive  accordinf;Iy. — Mr.  |.  Starkie 
Gardner  read  a  paper  on  Alnut  ruhards^nt,  a  fo-sil  fruit  fro:u 
the  London  Clny  of  Heme  Ray.  The  sjiccics  ha-s  been  dc- 
^cril>ed  by  Bowcrliank  and  commented  on  by  C'aiTulhers, 
F.ttinjjhau  en,  .md  many  other  authors  who  have  written  up  m 
the  |>lants  uf  tlic  Tcrtiiry  formuion.  Originally  considered  as 
allied  to  CisuariH^i,  I)r.  R.  Brcjwn  .•.uggeslcd  it"*  alfinilic-  to 
the  Proteaccjc,  a  view  afterwards  upheld  hy  Cairuthers  and 
others.  Ktlinj;hauscn  thereafter  r<^rdcd  it  as  a  product  of  a 
Conifer  (6iyM<?M),  and  .Sapirta  comparc<i  the  fruit  tn  th;it  i.f 
Dammara.  Mr.  Clardner  enters  fully  into  the  vtructural  pecu- 
liarttie;;  of  the  fossil  fruit  in  question,  and  -ali-fact  >rily  detu  m- 
stratcs  that  it  beion^js  to  the  He!ulace:e  under  the  ynus  Alnus. 
—  .Another  pa;icr  by  Mis^  G.  I.i^lcrwa.s  read,  vi/,  on  the  orifjin  of 
the  Placent.as  in  llie  tnbc  Alsinc.-e  of  the  or  irr  r  ry  ■phyllca'. 
This  communication  is  ba  e  l  on  a  seri*".;  of  i.s  r\  im  m  on  the 
development  of  a  nuinU'r  ot  i^ont-rj  :niii  [i-cie-,.  Mi.-  concludes 
that  the  capsule  in  thcAl  im  .ij  i  (i-vrl,i|).-d  .  n  <■  .  n-nUy  the 
same  plan  as  that  of  Zjr4«/5,  ilic  dilTcrciicc  in  tiie  van  us  jjencra 
lieiiig  merely  defKrndent  u}K)n  the  relative  height  atuiined  by  the 
carpt^b  Mil  the  one  hand,  and  by  the  central  axis  on  the  oilier. 
This  b<  n.;  I),  wc  arc  bound  to  admit  that  if  we  accept,  as  we 
do^  the  carpcilanr  ori^  of  the  |4aoentas  in  Lyehms,  the  pla> 
to  tto  AUim^i  frm  JS^fiae  tfttttt^  wbdi  aioit  leeeaibk 


iar  acid,  Urushic  acid,  extracted  deeliel»  aoeM 
;  gum  arabic,  water,  siad  a  pfcalhir  dlaHHk  body 
«en.   The  beqav  «hea  exposed  to  BMdst  tSs  at 


to C(r.iiiium UiMtt which ■eet vHddy dMhw fret 

are  also  carpellary. 

Cheodeal  Sedetjr,  November  r.— Dr.  Fokto,  P.ILS.» 
presideatb  ia  dte  chair.  —Tbe  f  tUowiiic  papers  were  read  i-^Oa 
the  prodaetkm  of  hydroxylamine  fion  Mtiie  odd,  bgp  B,  Divtn. 
Free  nitric  add  yielde  ogfdnMwfandne  *hea  trtaied  with  tlq, 
sine,  cad  nhim,  m•gllell■a^  end  efaiwliihmi.  In  iIm  preseaca  ef 
hydnddotieor  aBliifaBrieaadtte  qaiatilywithda  orriae  au^ 
be  eoB«idenhle.  Wilbaot  a  seeond  aeid  oaly  liaeei  cea  be 
detected.  The  sethor  also  liLiiamm  the  eodoa  of  aitrie  add 
apon  meialf  aad  the  eoaeiitBtioB  of  idtrltei^  to  «Udl  Iw  eo» 
■Ueia  dw  aietal  to  he  directlv  united  with  eftwuea.  Oa  dw 
dwraistiy  of  lacquer  {Urmki)  (part  i.),  by  H 
contains  a  peculiar 
gum  resembling  gv 
containing  nitrogen.   The  iaeqt 

3tf>  C.  dries  ap  into  a  hard  huSroai  varaisfau  This  herrleniof  is 
brooght  aboat  by  tbe  action  of  the  diastase  npon  Uraihk  add, 
tbe  latter  hdng  converted  into  oxy>unishlc  add. — On  some  com* 
pounds  of  phenols  with  amidobases,  by  G.  Dyson.  The  author 
nas  prepared  and  investigated  anilm  pheoate,  toiuidin  pbeiiate^ 
naphthylamin  phcaate,  anilin  0  naphthate,  tolnidtn  naphtnate, 
rosanilin  phenate,  zylidin  naphthute,  ro!>anilin  aurinate,  anilin 
auritiate.— On  the  alleged  decompoaition  of  phosphorous  anhy- 
dride hy  sunlij;ht,  hjr  K.  Cowi>er  and  V.  B.  I.ewes.  In  a  paper 
at  tbe  British  .Vvsnciati  ni,  .Si>uthp<irt,  the  Rev.  A.  Irvinj;  stated 
that  phosphorou  anhydride  prepared  by  pasving  air  over  heated 
phiisi  .horus  is  dec  im[>o-cd  by  -uiiliL;lir  mt  i  phosphorus  and 
phosphoric  anhydride.  The  auih  rs  hud  that  )  hospborous 
anhydride  thus  prepared  i-.  m  i-.'  -  f  a  mixture  of  pbosphotto 
anhydride,  phosphorous  anhydride,  and  phosphorus. 

Phyeieal  Soctotjr,  Novetofas  la— Prof.  Clifton  in  the 
chair.— Dr.  J.  neOtlnrieadapwMroBthevelodty  ofsoondto 
air,  towhtabbedeeixDMdaaiodilieetioBaf  Daloof'sBiediodef 
meeearhtitbytiKwave-ICMdtto  *pipe  lengthened.  Oatoag 
did  not  allaw  for  die  pert&l  toaeL  which  era  aa  iaiportant 
Mr.  UUkley  does,  qraweaeof  oiyHi  pipeeof 
w  has  rooad  the  vaboiljr  ^  be 
aboat  310  ■ems  'per  eecond.  Mean  lOMilt  widi  foar  tabtoi 
oaeof  54*1  toet,diHaeltr,  vdodty  »  339*73  aiclres  per  seeoadj 
one  of  Jt^  aaa.  deiaeter,  velocity  -  32878  metres ;  one  of 
19*5  mm.  ttuiMtor,  vdodty  =  326*9  metres  ;  one  ol  117  mm., 
vdocity  =  324*56  aetrai  The  vetooitgr  dlaiaiilMe  es  the  talte 
is  smaUer  to  boMw— lAr.  Bo«aaqoet  aatu  a  enmrnnajferina  oa 
the  moment  of  a  oompoand  magnet,  which  he  showed  how  to 
measore  by  the  method  already  published  by  him.  A  comnoand 
magnet  made  up  of  eighteen  small  cylinders  of  magiietiaea  steel 
placed  end  to  end  is  hung  in  a  cradle  carried  by  a  tielicate  bifilar 
suspension,  and  pliice«1  at  riritt  angles  to  the  magnetic  meridian. 
I'he  deviation  fnim  zero  produced  by  the  magnet  is  noted  ;  then 
the  ma^ct  i.s  divided  into  two  parallel  rows  of  ntoe  qrlinden 
along  the  cradle,  .md  the  dcviati  m  again  (toted.  The  tangent 
of  the  angle  of  deviati  >n  from  the  cast  and  west  line,  multiplied 
by  a  constant,  is  the  mo  nent  of  the  magnet  The  author  also 
pointed  out  that  to  det"in  •  the  condition  of  a  (lermanent  magnet 
it  was  ncccs-ary  to  know  the  d  fference  of  uia^jnetic  potential,  the 
*'  resistance  "  of  the  metal,  and  the  rcsistai  c  -  r  :ir  external  space. 
— Mr.  \V.  Ijint  Carpenter  read  a  paper  on  mexsurements  relating 
to  the  eb'Ltiic  re  i-tance  of  the  skin,  and  certain  medical  ap- 
pliances. I  he  autli  ir'-  experiments,  made  upon  hiaisclf,  showed 
that  the  re-istance  of  the  body  amounts  to  thousands  uf  ihms, 
but  is  mainly  due  to  the  condition  of  the  epidermis.  If  this  is 
dry,  the  resistance  is  hij/h  By  soaking  the  skin  in  salt  and 
water,  he  reduced  the  re  istaiice  of  parts  of  his  b  «ly  from 
10, ^co  iihtn>  t  I  9^5  olmis  after  loo  minutes'  soakinj^.  Ilf  iiifcrs 
that  a  large  elecit.«le  >hou!d  l>e  u-cd  in  applying  electricity  lo 
the  body,  :<nd  that  the  ^kin  >h  mid  1m:  soaked  for  twcuty-fivc 
minutes  previ  mslv.  Mr.  ( 'a;  |  outer  also  exhibited  a  "  ctiain- 
band"  of  Mr.  rulverin.u  li-ir,  and  a  small  voltameter  liy  the 
sime  inveiiti>r,  in  «hich  the  libcratctl  gases  force  .some  of  the 
water  up  a  i^ra'biated  tube  as  a  gauge  of  the  current.  The 
1  author  drew  attention  t  i  the  iiei-e-sity  of  seeing  that  the  skin 
t  sli  .iilil  br  dry  in  handling  ^omc  electric  lii;bt  machines,  else  dis- 
I  a.;r.-i-aiilc  sh  Kcks  might  result.  Prof.  Ayrlon  Ijclicved  that  the 
danger  of  elec'ric  lighting  currents  lay  rather  in  their  di-con- 
tinuily  than  their  electromotive  force.  1  ho  I'm  li  ciutents, 
which  have  proved  fatal,  are  more  discontinu  us  th.iu  tiio>e  of 
the  Gramuie  midline,  &&  Adverting  to  the  prcicncc  of  dcc- 
trid^todieair  ee  iaItaeBelBC  Imltb,  he  aaneetod  that  tU 
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influenc;  mi-ht  he  stii  lie  1  by  electrifying  the  air.  fAJ  in  a  ho;- 
pital  u.irl.  Mr.  W.  CoflSn  Mated  lh*t  static;ilhr  eleotrifjring 
pntioiit-  lia  l  '>ccn  triad  at  BdlcTM  II :qiUil,N««  York,  withoot 

deliiiite  result;. 

Paris 

Academy  of  Sciencea,  November  5.— M.  Ifl.uK.b-inl,  prcxl- 

d«M«  in  the  Cliair.-~F«n«ral  Onttims  on  thr  lite  M.  l:reL;uct,  by 
M.  lanMen  and  Admiral  Clou^ — Notice  by  M.  Daubrce  of  the 
dmn  of  Mr,  LaMrrence  Smith,  (  irrcspon  iinR  Member  for  the 
Seedonof  Mineraloer,  who  dieel  .-it  l.oui'ivillc,  Kcntncky,  on 
OoUAcr  ta.— On  limiting  electricity,  by  M.  Th.  Du  Moncel. 
—Ob one  of  the  methods  pruposecl  by  S\.  i.rt.-',vy  for  determining 
the  right  ascension-,  of  the  circuuip )lar  ^tar-,  by  M.  F.  Gon- 
■Ca>ia^— Remarks  on  M.  r>iu>isinc?q's  c^mmuiiica'i  )n  respecting 
the  equilibrium  of  a  l  iii^  uHjected  to  normal  pi  cs  nre  uniformly 
distributed,  t>y  M.  Maurice  Levjr.— Note  im  the  decomposition 
of  a  nu  iil>cr  int<i  five  fquares^  by  M.  Stielljes. — On  the  proba- 
bility (hat  a  ^vcn  permutation  of  H  quantities  is  an  altemaiing 
permatatian*  bf  M.  Desire  Andre. — On  the  algel>r.iic  integra- 
tion of  linear  equati  ^ot,  by  M.  H.  Poincare.—On  a  family  of 
dOTebpeUe  nrnces  generateti  by  the  intcn>ection  of  a  given  left 
cnne  at  an  angle  depending  eiclusivehr  on  the  cooidinatee  of  the 
point  of  Interteciioo,  hf  M.  LueicB  Levy.— On  the  potential  of 
the  indaetlve  force  due  to  a  doaed  sokaoM  wtthemrait  of  vary- 
i«lg  fntenriM;  aavlogy  with  FdicFs  tfceoraa  of  dcetaromag- 
netlMB*  bf  M.  (JvHlL'-^Oa  a  mm  non*periodieel  galvanomeler, 
hf  M.  G.  LeGowBDtde  TroiaeUn.— On  teelcelrie  n^anoe  of 
nlphnr,  pbosphom*,  and  aonw  other  wan  or  lce«  lBwfattiq|  mb- 


sinaee*,  byM.G.Fo 
end  of  nitnue  of  potaaan  on  the  odtifttian  ofpotatoei^  fey  U.  P.  P. 
DdiAnin.— Ro'eaKhes  oo  the  phyriohigieai  propaitiee  of  nek- 
o^ei  hjH.  Era.  Boniqoelot.  —On  the  external  applicetioa  of  ontal- 
lie  copper  •  pnMrvn'ive  a^aimt  cholera,  by  M.  Axel  Laam. 
— Obuw  eonmntlvt  ttedc  aeiioa  of  metaU  on  mlcralMib  h|r  ^• 
Ch.  Rkhet— Noteon  loogkrie  tnbercnloiis  by  MM.  L.  lUnawz 
•ad  W.  V%BaL— On  spermatogenesis  amongst  the  edriophthal- 
moui  Ornnaeeans  (genera  Lig  a,  Idotea,  Sphxroma,  Gammaras, 
Talitrnm),  by  M.  U.  Herrmaiu. — On  internal  Moculine.  a  fresh 
(tage  in  the  development  of  Saetulina  earcini,  by  M.  Yve» 
I)ela^. — On  the  anatomical  structure  of  the  Phallnsiadese,  a 
family  of  A>ctdians  on  the  coa^t  of  Provence,  by  M.  L.  Roule. 
— On  the  intestinal  cavity  and  sexnal  apparatus  of  SfadtUa 
marumi,  by  M.  P.  Gonrret. — A  second  contribution  to  the  his- 
tory of  the  formatlo'i  of  coal,  by  M.  B.  Henault. — On  a  f er- 
rifetrons  meteorite  which  fell  at  Saint  Caprais  de  Quinsac, 
Giron  le,  on  January  28,  18S3,  by  MM.  G.  I-espi.mlt  and  L. 
Forquign — On  the  diurnal  variation  of  the  barometer  at 
difTcii  iit  .iltiiuili--,  on  the  existence  of  .1  third  b.iromctric 
ni:\xi(niiin,   hy  M.  ('fi.  vVndrc?.  — K'lte  on  the  peti<xlicity  of 


c.irtli'ju.ilve^.   tiy  M.  I- 


■  ■  employment  of 

»ttlphurio  actd  in  the  ircattncnt  ul  animal  matter  infected  by 

contagions  eleuieatat  bjr  M>  Oemea> 

Berlin 

Physiological  Society,  Octol)er  26. — In  the  c nsr^e  of  his 
investiii^'ions  int  1  tlir  fiuutiMii^  of  the  c.>rtex  of  the  cere- 
brum, I'fiA.  Munk  h.Kl  often  hid  occision  to  collect  experiences 
on  tSe  'ubject  of  the  appearance  of  general  cpilei)iic  s]iasms 
resuhiiii;  froni  irritation  of  the  cortex  of  the  cerebrum.  By 
this  nir.m-.  he  liad  lieen  enablnl  to  confirni  no'  only  the  older 
c"'nic.il  conchision  of  Mr.  Jaclson,  that  epilepMc  fjxi^ms  ays 
procc-dcd  from  one  Rroup  of  mu  cles,  and  then  overtixjk  in  a 
perfe.:tly  definite  series  more  dl^tant  groups  and  at  la>t  the  w  hole 
I)  >dy,  bjt  likcni^e  the  accur^tcy  of  Herr  Hit/it;  ^  observation, 
tli.'.t  in  the  c.-i>c  of  111  irc  ]>'i«crrul  or  longer  continued  irrita- 
ti  ns  of  the  m  tor)'  [urt-,  <  f  the  c  irti-x  of  the  ccreSruni,  the 
c  intra»;tions  of  the  group  of  muscles  bclonginfj  to  the  irritated 
s|>ot  endt<l  in  g.-neral  epileptic  .s])a^n1^.  An  expcriment.il  epi- 
lepsy of  this  kind  Prof.  Munk  could  (wodncc  from  .my  spjt  of 
the  motor)'  pa  t  (the  -phere  of  feeling),  and  the  ;^roups  of 
inustle.  thercf  lo  followed  each  other  exactly  in  the  scries  jn 
w  hich  the  centr.t  «  ere  stra'ified  be-ide  each  otrii  r  in  the  sphere 
of  fecliiij;,  so  th.it  first  the  jMrts  situateii  nearest  the  irritated 
sp^t,  a?  i|  ;hcn  more  distant  ports  became  affected,  till  at  la-t  the 
whole  fi  my  «as  -iilijectcd  to  epileptic  contractions.  .Sometimes 
the  vrh  le  <>f  'he  gr  ^iijis  of  muscles  on  one  side  was  attacked 
before  the  other  side  licgan  to  be  affected ;  frequently,  how- 
ever, the  irritation  and  the  epileptic  attack  passed  over  at  an 
earlier  stage  from  one  side  to  the  other.  That  the  experimental 
epOepij  origuMlcd  in  the  motory  aeetioa  of  the  cortex  of  die 


cerebrum  MemeJ  to  Prof.  Monk  indubitably  ettaMfahcd  bs- 
the  two  following  facts :— Let  a  ttnall  piece,  say  the  eentie  for 
the  movements  of  Ihe  npper  extremity  of  the  liglrt  tidi^  be 
exctded,  and  let  the  centre  of  the  eye'imndec  be  iirftated  till 
epiiejtsy  'et  in,  then  would  the  spasmodic  oontracttins  propoga'e 
them  elves  successively  to  all  gi-oups  of  muscles  «ith  the  excep 
lion  of  the  rii;ht  upiicr  extremity,  which  would  remain  at  rc-* 
thr.  ughont  the  epileptic  attack.    Let,  again,  the  centre  of  thr 
eye-mu  il  --  {\  y  v  x  '^pecially  .suitable  for  rach  experiment*)  < 
an  animal  be  irriuteti  s  >  that  an  epileptic  attack  >uperveoe<J. 
and  after  a  corresponding  pati  c  let  the  irritations  l>e  re|*atcd  .1 
the  same  part  with  equals  rength  and  duration,  then,  in  the  even 
of  the  «i  a-ms  reaching  the  nniscle-,  say  of  the  head  or  neck,  l  y 
su'idenly  removing  the  irrilatol  part  of  ihe  membrane  the 
epilepsy  wou'd  al>o  tie  icrmi  atcd.      Both  phenomena  were 
explainaMe  only  on  the  as>nm;)tinn  that  the  irritation  of  tl;e 
motory  cortex  of   the    b.ain  was  the  i,.u-f  of  the  cxj^r: 
irental  epilepsy.      The    a>.scr'i  >n   was    a(ivu'.ce<!    by  an-ithcr 
observer,  that  e  ilei^sy  c  nld  b?  getieratcil  ■.  t  from  tin- 

front  SfCtioi  of  the  cerebral  Ccnlex,  but  lil  twi^o  from  the 
nt'here  i>f  vi-ion.  This  posili  m  Prof.  Mui.k  inili:ctd  He-. 
Paiiilo  ti>  ]nit  to  the  oiiMif,  but  in  spite  of  numerous  experiment- 
no  cr>nfirmatio:i  of  Jil  could  be  gained.  I'leclric  stream-, 
of  a  force  and  ihirali  m  -iich  a«,  appUwl  to  any  part  of  the  sphere 
of  feeling,  w  uld  nn  I'Hibtedly  have  given  rise  to  epilepsy,  were 
c^nitc  powerlcs>  in  thi^  rcsi  cct  when  applied  to  the  sphere  .  f 
sight.  N"t  till  stream-  of  much  intcn'cr  f  ice  ui;  very  con- 
siderably longer  duration  were  applied  to  thr  hjdiere  of  >ight 
wa-  an  epileptic  attack  prodncrd.  In  this  case,  too,  it  ViX- 
obvioui  that  the  result  was  due  to  the  neighlx  urinj  parts  of  the 
sphere  of  feeling  l)cci  ming  irritated  through  propagati'm  of  the 
« fleet  rr  by  communicaii  >n.  If  now  at  the  beginning  of 
the  epileptic:  attack  the  iriiiatcd  1  art  i.f  the  sphere  of  sight  were 
removed,  the  attack  would  not  thereby  be  .stopped.  Nor  w.i<-  it 
of  any  greater  consequence  in  the  way  of  pm<lucing  an  ati-ic* 
that  by  a  cross  cut  the  irritated  sphere  of  >ight  wa.s  freed  from  its 
substratum,  if  on!y  it  retainc<i  cornecti-m  wiih  the  front  |%art  of 
the  cortex.  Let,  however,  the  sphere  of  sight,  by  means  of 
a  perpendicular  sagittal  cut,  lie  .separated  from  the  sphere  of 
feeling,  then  could  no  epileptic  attack  lie  any  longer  produced 
by  irritating  the  former.  The-e  facts  jcemel  to  Prof.  Munk  ^^ 
conclusively  demon-trale  that  experimeatal  epilepsy  could  be 
produced  only  by  irritation  of  the  motory  parts  of  the  cortex 
of  the  cerebrum.  He  laid  (tteM«  however,  on  the  fact  that 
his  experieneca  aad  expeiteente  leraved  only  to < 
epilepsy. 
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THE  GERMAN  FISHERIES  COMMISSION 

:  Vierter  Berickt  der  CommistioH  Mur  wissmsekaftHehen 
UtUersMckting  der  dcutschen  Afeere  fiit  Jiihre  1877- 
1881.   II.  Abtbeilung.   (Berlin  :  Paul  I'arez,  1883  ) 

THIS  pettiM  of  the  Fourth  Report  of  whet  niKht 
perhaps  bf  nllcd  the  German  Fisheries  Commis- 
sion is  a  folio  volume  of  considerable  thickness,  consisting 
exclasivety  of  three  dabonte  scientific  memoire,  each  of 
wUch  is  stamped  with  the  thoroughness  so  chararteristic 
of  German  work.  The  first,  by  Dr.  Adoll  Engler,  deals 
with  the  marine  fungi  of  Kiel  Bay,  the  second,  by  Dr.  R. 
Mfibius  and  Fr.  Heincke,  with  the  fish  fauna  of  the 
.  BaMc,  and  the  last  contains  an  account  of  the  properties 
and  history  of  the  egg!  of  certain  fiihei,  bj  Dn  von 
HenKn. 

The  eecond,  whidi  we  shall  first  consider,  is  the 

most  important   and  the  largest— extending  to  nearly 
too  pages— and  consisu  of  an  el^ant  and  concise  de- 
'  seriptfea  of  all  Oe  species  of  fish  hitherto  fevnd  in 

th.c  Baltic.  As  the  work  is  founded  on  observations 
extending  over  twenty  years,  made  with  the  advantages 

I  ef  cfloitant  residence  oa  the  Baltic  shore  and  of  control 
over  the  collections  in  the  Kiel  Museum,  ihe  !i<;r  is  as 
\-aluable  as  it  is  complete.  This  makes  the  absence  of 
loae  terns  we  should  naturally  have  expected  all  the 
more  remarkable  :  we  have  especially  noticed  the  absence 

'  of  Myxine,  but  perhaps  to  those  better  acquainted  with 
the  diatfibution  of  this  interesting  focm  iti  absenoe  wiO 
net  be  a  matter  of  surprise. 

The  descriptions  are  preceded  by  an  introduction  which 
explains  in  a  very  lucid  manner  the  principal  points  of 
&sb  oiganisation  and  their  relative  importance  in  identifi' 
adoa.  This  is  f  oDewed  by  a  simfde  dassificatory  cata> 
logoe  of  the  fishes  described.     In  this  catalogue  all 

,  Tdeoetd  are  divided  into  Physostomi  and  Physodisti. 

'  Itissatisfiwtory  tefindthegfartfandanientalcfaaiBeters 
which  divide  the  Tclcostei  insisted  upon,  but  there  seems 
no  objection  to  retaining  the  criterion  of  the  fin  rays  for 

i  the  PhysocBatI,  eapedaBf  as  this  eriterion  brings  out  the 
affinity  between  Gadida?  and  Pleuronectida-. 

The  concise  and  elegant  descriptions  are  supplemented 
by  a  useful  fin  formula  which  makes  comparison  easy. 
The  food  and  habits  of  the  fish  are  mentioned,  the 
spawning  habits  being  especially  described,  and  each 
account  is  accompanied  by  a  simple  but  extremdy  well 
executed  woodcut,  in  which  all  the  characteristic  features 
are  definitely  indicated  in  outline.  The  object  stated  in 
the  preface,  to  make  identificadOB  ptactlcabie  to  faqfnWB, 
has  been  certainly  attained. 

fn  the  aceotrnt  of  the  herring  eonsideralite  space  is 
si  .  en  to  ihc  ili-  .:ussion  of  the  difTcrences  between  the  two 
taces  which  the  labours  of  the  Commission  have  shown  j 
to  esdst  in  the  Baltic  Perhaps  before  long  it  will  be  | 
ascertained  whether  the  same  differences  exist  betWMn 
the  spring  and  autumn  herring  of  the  North  Sea.  1 
The  last  portion  of  this  memoir  conrists  ef  general  con*  | 
rideiations  on  the  fish  fauna  of  the  Baltic.    The  authors 
find  that  this  sea  may  be  divided  into  three  regions,  each 
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•  chaiacteriiej  by  a  disHnct  fish  fiiuna,  of  which  tiie 
Western  receives  the  greatest   number  of  occasional 
j  visitors  from  the  North  Sea.  They  condude  that  the 
I  Battle  was  once  in  open  eommunicitfon  with  the  Arctic 
I  Ocean,  and  that  some  of  the  species  of  fish  which  entered 
;  at  that  time  remain  now  as  inhabitants  of  the  Gulfs  of 
I  Bothnia  and  Finbmd.    This  portion  of  the  work  is 
illustrated  by  an  interesting  map.     Appended  to  the 
whole  is  a  table  of  the  spawning  periods  of  the  fishes 
constantly  inhabiting  the  Bay  of  Kid,  and  also  an  '""Ifff 
of  the  I.  itin  names  of  the  fishes  described,  and  another 
of  their  German,  Danish,  and  Swedish  synomyms. 
I    Dr.  von  Hensen  reports  at  length  on  the  researches 
made  by  him  during  four  yean  en  the  eggs  of  the  plaice 
I  flounder,  and  cod. 

Agassiz  dcscril>ed  the  eggs  of  the  plaice  as  floating  at 
the  surface,  while  the  Swedish  naturalist,  Malm,  aflirmcd 
that  they  slowly  and  gradually  sinlc  The  first  eggs  that 
Dr.  Hensen  obtained  from  a  ripe  female  plaice  gradually 
sanic  This  being  a  question  of  the  relation  between  the 
specific  gravity  of  the  eggs  and  of  the  salt  water,  Hensen 

carried  out  a  scries  of  investigations  inio  the  specific 
gravity  of  the  different  eggs  and  their  natural  conditioa 
when  deposited  by  the  fish.  By  an  elaboiate  process  of 
measurement  and  calculation  he  arrived  at  the  specific 
gravity  of  the  ripe  eggs  before  extrusioo,  and  asceruined 
tlw  limit  ofspedfic  gravity  and  the  sdt  percentage  in  the 

wafor  whirh  flctcrmines  whether  the  eggs  of  the  cod  and 
plaice  shall  tluat  or  sink.  He  found  that  cod's  eggs 
floated  in  water  which  contained  more  than  1*85  per  cent 
of  salt ;  and  plaice  eggs,  when  the  percentage  was  above 
I  "78.  These  correspond  to  a  specific  gravity  of  10145 
and  10136  respectively,  at  I7°'5  C  He  feond  from  the 
observations  of  the  Commission  that  the  water  in  the 
Bay  of  Kiel  has  very  often  a  specific  gravity  less  than 
these.  Thus  there  is  an  exception  even  to  the  statemen 
that  cod's  eggs  float.  As  will  be  seen,  they  always  float 
fai  the  open  ocean.   It  was  fbnnd  that  the  specific  gravity 

of  the  eggs  before  extrusion  w.is  somewhat  greater,  and 
their  volume  somewhat  less  than  in  the  fertilised  q^s 
whidi  had  been  in  sea  water,  and  Ibfther  that  the  eggs 
swell  somewhat  by  the  absorption  of '.vater  witliout  ^alt 

The  author  next  calculated,  from  the  number  of  fennale 
%A  taken  on  a  given  fislung-gronnd  and  the  average 
number  of  eggs  contained  in  eadi,  the  average  number 
of  eggs  in  the  sea  corresponding  to  a  square  metre  of 
surface,  and  then  made  careftd  continuous  nettings  of  the 
eggs  to  find  if  the  actual  number  roinri  lcd.  He  fished 
the  bottom,  and  the  surface,  and  vertically.  Eggs  of  the 
plaice  and  flounder  were  frequently  taken  at  the  bottom. 
He  found  the  eggs  i^retty  evenly  scattered,  and  often  ob- 
tained them  in  the  proportion  of  30-80  per  square  metre 
of  surface.  He  then  discusses  what  proportion  of  eggs 
are  likdy  to  be  destroyed  by  thdr  various  enemies.  TUs 
is  the  first  attempt  which  has  been  made  to  estimate  the 
actual  number  of  eggs  of  fishes  hatched  in  a  particular 
area.  The  whole  paper  bears  evidence  of  the  most  pro- 
Ibond  and  cardhl  work. 

The  memoir  which  stands  first  in  the  book  gives  an  in- 
teresting account  of  the  areas  of  sea-bottom  in  the  Bay 
Of  Kidkaownas  "wdsser**  er  **todterGnttd.*  They 
arc  called  "  dead  "  by  the  fishermen  because  no  fish  arc 
found  on  them,  a  fact  probably  due  to  the  presence  of 
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sulpboretted  hyd  rogen.  The  white  felthif  whicb  gives  the 

name  "white"  n  formed  by  threads  of  difTerent  ?pecics  ' 
of  Beggiatoa,  a  thread-like  fungus  classed  with  the 
Seliummycetes  by  Zopf  aad  others  who  have  state  1  th^t 
bacteria  forms  constitute  a  stage  of  their  life-cycle.  Thus 
Monai  Okmiiy  Bacterium  suipkuralum,  ClatkrocyUis 
rmapersicina,  and  Beggiatoa  rosea-persidna  have  all 
been  described  as  stages  of  a  single  life-history.  Dr. 
Engler  !s  extremely  cautious  on  this  point,  and  limits  ' 
himself  to  what  he  has  seen.  He  docs  not  agree  with 
Warming  that  Monas  Miilleri,  whicb  occurs  vitb  the 
BeggialoK,  is  the  young  stage  of  one  of  them ;  although 
he  has  ob=.cr\  ed  one  specios  sending  off  motile  spherical 
spores.  Two  new  genera  of  thread-shaped  fungi  are  de- 
scribed which  were  found  on  a  Gammarus  hem$tu  living 
on  the  white  bottom.  The  paper  is  illustrated  by  a 
number  of  admirably  executed  drawings. 

Thus  the  vohnne  forms  a  very  considerable  eootribo- 
tion  to  the  accurate  scientific  knon  ledge  of  the  Baltic,  for 
ihe  attainment  of  which  the  Commission  was  instituted, 
tilee  all  the  other  work  published  by  tfie  Commission,  it 
exemplifies  in  the  most  convincing  manner  the  truth  that, 
to  obtain  light  on  marine  problems,  what  is  required  is 
•not  a  mass  of  evidence  from  people  all  equally  without 
knowledge  on  the  subject,  bat  concinued  and  elaborate 
Mscwdia 


MASCART  ANn  /<>!■/:;  /■ /-'s  ELECTRJCtTY 

AN  1 1  MA  GNETISM  " 

.EUctrieity  and  Magnetism.    By  £.  Mascart  and  J. 
Joabert.  Translated  by  E.  Atkbison.  Vol  I.  (London : 

Thos.  de  la  Rue  and  Co.,  18S3.) 

WE  took  occasion  some  time  ago  to  draw  the  atten- 
tention  of  the  readers  of  NATcnts  to  the  "  Lemons 

sur  r^lectricitd  et  le  M.ignt'tismc,"  by  Professors  Mascart 
and  Joubert ;  we  have  now  to  thank  Prof.  Atkinson  for  1 
as  EngNsh  translation  of  this  valuable  work.  This  is 
not  the  place  to  inquire  into  the  neccssit\  fnr  .in  F.nqlish 
translation  of  any  French  scientific  wurk,  not  to  speak  of 
one  which  makes  such  demands  on  tlie  culture  of  its 
readers  as  this  doe?,.    It  is  enough  for  us  to  know  that  j 
the  publishers  and  translator  consider  the  numlier  of  1 
semi-educated  EnglMuBen  suflfetently  great  to  justify 
their  venture ;  it  is  our  part  to  speak  to  the  merits  of  the 
woiIe  and  the  manner  of  the  translation. 

The  alterations  in  the  matter  of  the  book  are  so  slight 
as  to  call  for  no  remark.  Our  fir^t  duty  therefore  reduces  ' 
itself  to  a  simple  iteration  of  our  liigh  opinion  of  its  value 

as  a  scientific  manual.  .\t  the  present  time  the  public  is 
well  supplied  with  scientiiic  instructors.  The  good  inten- 
tions of  all  of  them  need  not  be  doubted ;  but  the  hme- 
tivity  or  modesty  of  some  and  the  incompetency  of  others 
have  brought  it  about  that  there  are  large  gaps  in  our 
tepertory  of  science  text-books  either  not  filled  at  all  or 
filled  very  unworthily.  It  would  not  be  accurate  to  say 
(hat  vol.  i.  of  the  treatise  of  MM.  Ma^c.irt  and  Joubert 
fills  the  greatest  of  these  gaps  in  the  department  of  dec. 
tricity  and  magnetism  ;  nevertheless  it  fills  a  place  not  at 
present  wholly  occupied  by  any  English  text-book  of 
merit  It  has  the  misfortune,  no  doubt,  of  overlapping  to 
a  laisB  extent  the  great  work  of  Maxwell ;  but  we  believe 
that  Oe  tjn  bi  the  madieinatical  (heortes  of  dectricity 


and  magnetism  will  find  it  of  the  'greatest  advantage  to 

use  Mascart  and  Joubert  as  companion  and  commentary 
to  Maxwell's  volumes.  In  all  th.it  relates  to  fundamental 
points  and  general  theory  Maxwell  should  be  studied, 
even  where  he  is  hardest  to  follow,  because  his  work  was 
written,  not  to  evade,  but  to  meet,  difficulties.  On  the 
other  hand,  Mascart  and  Joubert  will  be  found  invaluable 
in  matters  of  detaiL  We  know  of  no  teit-bo(ric  in  any 
language  that  contains  snch  an  abundance  of  dcmentary 

illi!Str:iti<in-^  of  electrical  and  magnetic  4M0ffy*aDailBn|ed 
with  an  elegance  peculiariy  French. 

The  EagliSb  verdon  new  before  vs  is  neatly  printed 
and  solidly  got  up.  The  translation  on  the  whole  is  very 
well  done.  It  would  be  easy  to  pick  out  small  inaccnracies 
bete  and  there,  paitiedarly  in  die  early  chapter.  For 
some  of  these  the  transl.itor  is  not  altogether  to  bl.ime  ; 
for  the  introductory  part  of  the  work  seems  to  us  to  be 
less  clearattdcarsfoUywiitteBtbantlwfollowingcluipMn, 
where  the  authors  enter  more  into  detail ;  and  in  thatpiflt 
of  the  book  the  translation  leaves  little  to  be  desired.  We 
noticed  very  few  misprints,  bat  one  calls  for  correction  : 
the  name  of  van  Ttoostwyk's  collaborateur  in  the  decom- 
position of  water  by  the  voltaic  current  was  Dcimann  and 
not  Diemann.  No  doubt  tUs  mistake  occurs  in  the 
original ;  but  the  individual  is  question,  though  perhaps 
not  widdy  known,  yet  deseiv«l  better  than  to  be  made 
quite  unrecognisable.  This  brings  to  mind  the  only  com- 
plaint of  any  gravity  we  liave  to  bring  against  ^  editor 
of  tfie  Englidi  transbition.  Why  <iHd  he  not  do  ■oaW' 
thing  to  remedy  the  one  serious  defect  of  MM.  Mascart 
and  Jouben's  text-book,  viz.  the  want  of  sufficient  refier- 
OBoes  tA  original  sources  of  InAii  luation  ?  It  mist  be 
remembered  that  the  scientific  student  who  goes  the 
length  of  MM.  Mascart  and  Joubert's  leading  strings  is 
expected  one  day  to  waBc  alone ;  and  some  indiciilioB 
should  be  given  him  of  the  paths  that  lead  to  farther 
laiowledge.  A  defea  of  the  kind  might  be  overlooked  in 
a  school  prioMT,  wrhten  to  enable  the  oppressed  sdieol- 
master  to  screw  a  Government  grant  on  the  mininamn 
qualification  from  some  reluct.ant  inspector,  but  is  to  be 
deplored  m  a  work  of  the  present  pretensions. 

Instead  however  of  complaining  farther  of  what  MM. 
Mascart,  Joubert,  and  Atkinson  have  not  done  (perhaps 
had  not  the  leisure  to  do)  for  us,  it  wiii  Ix  more  fitting  to 
conclude  by  thanking  them  heartily  for  what  they  havi 
doa^  aad  done  so  wdL  G.  C 


OUR  nOOK  SHELF 
Entri^y  in  IWiture.    By  William  Lant  Carpenter,  B.A. 
D.Sc.    (London,  Paris,  and  NewYotfc:  CansdD  aad 

Co.) 

This  book  is,  with  some  additions,  the  sabstaacn  of  m 
oovrse  ^  six  lednroi  on  tiw  Forces  of  Nature,  aiui  their 
mutual  relations,  delivered  under  the  auspices  of  the 

Gilchrist  I'diicational  Trust. 

It  ii  of  the  greatest  importance  that  the  general  body 
of  the  people,  and  more  especially  the  intcliigonl  .artism 
class,  should  become  acquainted  with  the  leading  prin- 
ciples ot  the  science  of  energy.  The  aeries  of  lectures 
delivered  with  this  object  represents  one  of  the  best 
sustained  efforts  to  bring  this  great  subject  before  the 
minds  of  this  class  of  the  pM|]^  ana  in  eoUectiag 
together  and  pubKshing  dieie  lectures  tfie  anther  Ins 
done  a  work  whidi  most  be  i^gaided  as  a  sdeatlfic  bean 
to  the  artisan. 
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In  one  respect  this  task  bas  presnted  cUffiodties  of  a 
peniliar  nstars,  doeto  tbe  fact  that  oar  coontry  has  taken 
a  leading  part  in  devdoptng  the  principles  of  energy- 
tins  science  has  in  fact  grown  here,  and  the  terminology 

has  grown  with  it,  At  the  present  moment  there  is  no 
m-in  of  science  who  sjicaks  of  the  forces  wlien  he  means 
the  ener^,'ies  of  nature,  but  there  is  a  la^j^inj;  behind  in 
this  respect  amont^st  the  body  of  the  people,  to  whom  the 
word  fot€e  is  a  fiimiliar  one,  and  the  word  energy,  in  a 
Kientific  sense,  very  much  the  reverse.  Accordiuly  one 
of  the  first  duties  of  the  author  has  been  to  dmaa  the 
cxaa  idatioas  betvMn  teoe  and  energy  ia  a  way  suit- 
able to  his  andience— a  task  which  he  has  successfully 
achieved. 

While  in  respect  of  imp<. nance  the  science  of  energy 
holds  a  paramount  place,  it  is  also  a  subject  which  lends 
■tself  admirably  to  the  mode  of  treatment  adopted  by  the 
author  of  this  volume.  I'robably  no  subject  is  more  diffi- 
c-uit  of  conception  on  general  priocutles  merelv.and  without 
reference  to  the  actualities  of  fifo.  The  philosopher  in 
bis  study  may  have  but  a  vague  oomceptioii  of  these 
  attotted  '  - 


geneial  faivs,  and  his  assent  totfie  definition  of  work  nay 
M  pnsdjr  intellectual.  Perhaps  he  may  never  have 
vitoesaea  a  well  marked  case  of  the  transmutation  of 

enerfv,  nor  may  he  have  the  consciousness  that  he 
hi  iisclf  i-.  fretjuently  the  subject  ot  such  transmutations. 
The  artis.in  is,  ho>»evir,  in  ,1  totally  different  position. 
After  a  day's  hard  toil  he  is  well  able  to  realise  in  a  very 
\  manner  the  meaning  of  the  word  vwrk.  To  spend 
his  personal  physical  enerpr,  and  to  recndt  it  by  food, 
are  operations  in  which  he  is  constantly  and  consciously 
enptged.  Hence  it  foUows  that  a  theory  which  borrows 
an  ncse  frets  as  iOastrations  of  its  truth  appeals  to  the 
artisan  in  a  much  more  emphatic  u  ay  than  it  does  to  the 
mere  student  of  science.  To  use  the  scientific  tennino- 
lo.?y,  the  latter  may  have  more  kituli^  intellectuality  than 
the  fornicr,  but  the  artisan  is  in  a  position  0/  Mivantage 
wh;ch  enables  him  to  grasp  the  truths  of  the  science.  A 
book,  therefore,  which,  Ulte  the  present,  abounds  in  good 
illastratioDs  and  in  clear  and  simple  statements,  carrying 
practical  u)pIicatiott%  is  one  peailtariy  fitted  to  i  class 
better  qualified  by  education  and  expenence  to  perceive 
ibe  concreie  than  to  appreciate  nbsttact  general  prin- 
opiefc  B.  S. 

twrnal  of  the  Rcyai  Aerkutturai  Society.  Second  Series, 
P  ri  II  Vol.  XIX  October,  1883.  Price  6«;  (London: 

John  .Murray.) 

The  current  number  of  the  Journal  ^tlk  Rtymt  Agricul- 
iimUSfckty  has  just  reached  us.  It  faUf  maintains  the 
leputstioa  so  justly  earned  by  previoas  numbers,  and 

contains  papers  on  many  topics  nf  present  interest  to 
agriculturists.    Among  the  principal  of  these  may  he 
mentioned  "The  I'roj.;ress  of   Fruit- Fartning,"  by  Mr. 
^\hitehcad,  of  IJarmin^;  House,  Kent,  himself  largely  in- 
terested in  this  business.    The  continued  reports  upon 
I'nze  Farms  are  worthy  of  attention  as  showing  what  is 
being  done  on  the  best  farms  in  various  districts.    A  re- 
port oa  sheq>-fceding  experiments  conducted  at  Wobura 
hy  Dr.  Voddcer  in  his  capacity  of  chemist  to  the  Society, 
and  a  report  on  wheat  mildew,  by  Mr.  W.  C.  TJttle,  of 
Stig's  HoU,  form  the  chief  attractions  to  practical  f  irmers. 
Among  the  more  purely  scientific  or  sjicculative  contents 
tnay  be  mentioned  a  contribution  from  Kuthamstcd,  by 
Sir  John  Lawes  and  his  able  coadjutor,  Dr.  (iilbcrt.  upon 
composition  of  drainage  water  collected  at  Rotham- 
^•t'.i,  and  a  valuable  paper  upon  nitrogen  as  nitric  add  in 
^  soils  and  stibsoils  ot  certain  fields  on  the  same  estate. 
The  remainder  ef  Ae  vdnme  is  dtiefly  occupied  with 
asdol  official  matter,  soch  as  the  Weather  Report ;  the 
■eienical  Report,  by  Mr.  Carruthers ;  and  Reports  on 
uv«  Stock,  Implements,  &c.,  exhibited  at  Yoik.  .\ 
|onching  tribute  is  paid  to  the  memory  of  a  late  president 
« the  Society,  the  bto       VetBon,  by  Mr.  Wells,  hho- 


self  an  ex-president.  Perhaps  the  meet  striking  and  in- 
atraetive  paper  is  tint  by  Mr.  Thomaa  Bell  upon  Ae 

Yorkshire  Piiie  Competition,  containing  a  fuU  report  ef 

the  Tuyers  Wood  and  East  Park  Farms,  occupied  by 

Mr.  Turnbull.  In  these  days,  when  d.iiryinij  is  justly 
attracting  very  special  attention,  it  is  hi^'hly  interesting 
to  receive  sound  information  as  to  the  methods  used  oa 
thoroughly  well-managed  farms.  A  daily  record  of  the 
milk  yielded  by  each  cow  in  a  dairy  containing  100 
animals  in  noilk  is  in  itself  highly  useful,  and  worthy  of 
imitotioo.  It  is  impossible  in  a  short  notice  like  the 
present  to  open  up  the  various  tones  dealt  with.  It  has 
ever  been  the  wise  policy  of  the  "  Koyal  Agricultmist  ■  to 
till  its  pages  with  contributions  from  specialists  upoo 
their  o*n  specialities.  There  is  no  padding  or  siiper- 
tluous  disc ur-iveness,  and  sometimes  to  the  uriinitiated 
there  m.iy  appear  to  be  a  want  of  that  introJuctoi  %  and 
explanatory  matter  which  entices  on  the  general  reader. 
As  a  record  of  agricultural  research  and  progress,  the 
Journal  holds  a  high  position,  which  the  number  just 
issued  fully  maintains.  J.  W. 


LETTERS  TO  THE  EDITOR 

[  Tht  Editor  dots  not  kvLi  himscif  rcsfvnsihle  for  cpinicns  (jprfucd 
!'y  kii  i:iyrrfi/\'iiJ/nls.  Neither  cjn  he  unJfrt<ite  to  return, 
or  to  (orresf^til  -,vtth  the  zi^riters  of,  rtjeeted  matimcrifl^. 
No  notitt  is  tiiien  </ atwnyniifu  ;  commMtiieeUioHt. 
[The  Editor  uri^ently  request!  icrrrspiindents  to  keep  their  lettet  ' 
at  ihort  as  fosji  'i'le.  I'ne  /resjure  ott  his  st.i,  -  is  Sij  great 
thai  it  it  imfot»Ui  othenoite  to  imttire  tkt  aff*arame  tvtn 
W9ttitti$ti9i^  1itt§ttt9$li$^  ai9&tu 


On  Chepstow  Railway  Bridge,  with  General 


suggested  by  that  Structure 
In  a  letter  to  NaToaa  of  soom  aoaths  post,  suggetud  by  a 

special  subject  of  eti4;ineering,  I  pobted  out  the  ncccsiijty 
of  clearly  undenttanding  the  effects  of  endwise  pressure  o» 
metallic  columns,  in  respect  of  its  tendency  to  cause  springing  or 
hocklfay  of  the  cohuBiu.  I  remarked  that  there  is  a  total  waat 
of  experiments  on  the  subject  (Mr.  lIod^kinMm's  observations, 
made  on  a  very  small  scale,  being  excepted),  and  I  ive  some 
details  of  a  theory  by  which  the  effective  arrangement  of  such 
experiments  might  perhaps  be  facilitated.  I  have  lately  ob- 
served in  an  engineering  work  a  failure  of  a  different  class 
arising  from  endwise  prcvsure,  of  a  kind  wliich  I  had  not  i 
pated,  and  which  appears  to  be  perhaps  more  daafsni 
even  the  bnekliag  to  whidi  I  had  called  atteatioo. 

In  Oe  netghbearheod  ef  Chepstow,  the  River  Wye  is  1 
hy  a  railway  bridge  of  a  d"};1e  span.  The  four  corners  of  the 
britijje  are  supported  by  iron  tuhular  vertical,  columns  of  cob- 
sultr.ilile  length.  One  of  these  cul.n  .  i-  ,  >n  the  MnnniouthslKrc 
side  of  the  river,  and  00  the  lower  side  of  the  bridge  as  regards 
the  eoone  of  the  fiver)  is  split;  with  aeveni  important  loi^pta- 
din.ll  firsures.  T<i  ;ivort  the  present  dcstructiun  of  the  bridge, 
strong  iron  huups  have  been  placed  surrounding  thu  iu)>e,  drawn 
tight  by  screws  end  ta»»,  eabiMihig  a  somewhat  uatnghdy 


Par  dear  uiuleistaadhig  of  tills  state;  the  reader  nay  figure  to 

him  i-If  a  ca-k  or  b.TrrcI,  -ct  on  it';  end,  nnd  loaded  on  the  fop 
till  Its  staves  burst  outwards  ;  then  he  must  conceive  a  hoop  to 
be  placed  fouad  the  bady  of  the  cask,  and  diawn  tfU  the  edgSS 
of  thsicesesasewfaeltyoraeariy  kt  contact. 

I  do  not  doubt  that  thh  oohmxn  is  now  safe.  But  there  ar» 
other  columns  suppurlin;;  the  bridyic  which  are  ex]vj>ed  X»  the 
iiame  daqgeis :  the  bridge  is  heavy,  the  loads  from  the  Taff  and 
tha  Tawe  ate  not  Bf^  aad  the  jar  of  pondanos  kmmotlvcs 
may  try  every  original  weak  point  or  may  create  new  OOSS}  aad 
I  think  it  would  be  wdl  pnviskmtlly  to  eacircle  the  other  si^ 
ia  the  sense  way  as  the  onewhieh  has  fcitad 


.    ^  jdby  Google 
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A  symmetrical  system  of  riii^-,  with  some  attention  to  simple 
elegascr,  would  remove  the  utTemivc  effect  pndoMd  by  the  bent 
b«n«f  men  bhcktmith'a  work  which  now  niriOBml  «  liagle 


BbI  it  is  1")  SK-i  i.illy  to  the  -stnte  of  the  Chepstow  Bri<I];;c  that 
I  wiih  to  call  the  atteutiou  of  the  public.  It  is  to  the  total  waul 
of  practical  knowler'ge  as  to  the  enduring  power  of  metaU,  with 
which  this  brid|^  was  bailr,  and  with  which  other  such  bridges 
must  at  present  be  built.  We  arc  totally  without  experiment  on 
the  ilaiiijer  of  sjnin^iu^  or  Imckliiig,  an  1  on  tlic  uf  Ijurst- 

ing  (now,  I  believe,  for  the  (ir»t  time  brouj;ht  forward).  And 
we  milght  periuiiw  conrider  meh  wdl  fallinft 

within  the  province  of  tliois  or^nised  bodies  w  ho^e  unir>n  \^ 
based  on  the  promotion  of  the  mo&t  important  determinations  in 
civil  ciifiinL-crin-^. 

The  Iiutiiution  of  Civil  Engineen  (with  which  twdy  1  have  a 
iinKh*vahMd  hooocuy  oonnectioo)  has  ktdjr  dcpeitad  ia  some 
measure  from  the  strict  subject  of  ciifjincering  to  which  its  atten- 
tion had  been  huccessfully  given  for  so  many  years.  I  venture 
to  suggest  that  this  hinly  might  weU  take  up'  the  conduct  of 
experimeats  bearing  on  engineering.  The  extmination  of  the 
cflfects  of  foiee  in  n«re  crashhig  of  extenul  nrfiues  hu  been 
admirahly  jtrosr-cut-il  Viy  .\uiericaii  cnginecr>.  Hut  the  examina- 
tion of  bciviiinj,' and  ljurstinj,',  .-Li  the  eflfecis  of  end-piesture,  is 
still  open  t'l  the  enj^inccrs  of  Htitain.  The  funds  of  the  Institu- 
tion appear  to  be  amply  suflioeat  for  snch  porpoie*,  and  the 
ondert^ing  of  them  wonM  nndoubtedlj  be  eonsidend  as  hoaour- 

able  to  the  b  ^y.  G.  B.  AJKY 

The  White  House,  Greenwich,  November  17 

Physiology  la  Oxfetd 

A  pAKAGKAPK  appeared  ia  the.lStaMkr  of  Saturday,  the  loth 
imt.,  on  the  Oxford  aMmir'  * 


JlheUalwtsity  Physio 
kfical  I.at>oratoiy.  That  part  of  it  which  affects  Magdalen 
CMlege  appears  to  oie  to  rest  apoo  erroneous  faifbrmation,  and 
is  certainly  calculated  to  spread  an  entirely  false  and  miKlradin)? 
impression  of  the  attitude  of  this  College  in  the  matter,  and  of 
the  University  in  general. 

If  you  will  all  iw  me  to  quote  the  paragraph,  and  at  the  sauic 
time  give  you  the  actual  facts,  I  thinlc  yon  will  eaiilj  form  an 
opinion  on  the  real  state  of  the  ca^vc. 

The  para  ra|  h  stales  that  the  signatures  were  received  "  from 
meml>crs  in  Oxford  and  its  suhurh'*,  and  the  rest  from  a  circle 
of  a'mut  (i.t  rii  inih  s  rouii-l.  " 

The  l.ici  I-  tliiit  the  i  milurf,  are  not  drnwn  cxclijiively  from 
cither  the  s.iallcr  nr  cvi  ii  ihc  Lir^'cr  area,  nnc  cf  (he  so  called 
Ma  dalrn  ^ignatures  lieiny  that  of  a  mensl>cr  of  t!ie  Hereford 
Cathedral  thoir. 

The  paragraph  goes  on  to  say  :— "  We  are  told  that  Mat;dalen 
nic:i  have  -i^ucd  it  1:1  n-  numerously  than  any  other  C<  llej^e  bu*. 
one,  ai,d,  iii  I  r  i).orti  «>i  to  the  Mze  of  the  College,  more  numer- 
oU!>ly  than  .my.  .Ni>^..  as  I'rof.  HurJ  jii  Sanderson  is  ci  ojfiiio  a 
Fell'W'  ot  M,i  i  ill  n,  Jil  l  as  Magdalen  has  for  years  pa&t  had  a 
phy-iolo  Meal  l.ilt  I  il  ry  of  its  own,  this  pr>pular^  of  the 
mcinoual  .imoni;  Ma^-ila'cn  men  is  hiifhly  significant." 

C)u  thu  I  have  lo  rcnjaik  that  the  srgiiatures arc  rcprcsenta'ivc 
neithci  ol  the  x;  v^fiing  1  'xiy  of  the  College,  nor  of  its  re-idcnt 
ineml  'cr  . 

The  t^'ovcmiiij;  Ixidy.if  the  Collej^e  C' inists  of  the  President 
and  twciity-fiur  Fellows  ;  of  thme  twenty-live  three  alone  huxe 
si^nfii  the  memoriiil.  The  resident  mcmber>-,  as  shown  by  the 
list .  f  congrcgiiion,  nnmber  twanty^wo;  of  diese  twea^-two 

0nly  si.\  have  i^ncd. 

Finally,  .as  rr^:ar(ls  the  last  jiaragraph,  it  is  true  that  Mag- 
dalen Colic  'c  lias  f.ii-  \<rars  past  had  a  piiy>iological  laboratory 
of  its  ow  n,  aiul  1;  1  l.,i  [hcr  true  that  the  University  teaching  of 

£hysi<ilogy  ha-.  Iiccn  earned  on  there,  previous  to  the  advent  of 
\t.  liurdon  Sanders  m,  fur  years  past  under  a  Go*eninicat 
licence  with  the  full  and  express  consent  of  the  whole  governing 
body  of  the  College,  a  fact  which  is  indeed  significant,  but 
hardly  in  the  way  iu  which  the  Spettator  appears  to  have  been 
informed.  EOWAXD  ClAniAM 

Magdalen  Coll^c^  Oxfoid,  November  15 


Green  Sunlight 

Mr.  G.  II.  Hopkins'  observation  that  the  parting  ray  at 
snaset  ia  sometimes  brilliant  emerald-green  brings  lo  mv 
memory  a  to  me  what  similar  ex)>erience.  On  September  1  j, 
1865,  watching  on  the  summit  of  the  Kigi  for  sunrise,  I  caught 
the  very  first  possible  glimpse  of  the  sun's  disk  as,  on  a  very  dear 
morning,  he  emerj^  fiom  behind  the  tharply-defined  oatUae 
a  distant  mountain.  Tha  very  first  rays,  although  aeeeMnily 
proceeding  from  the  flooipantivcly  obmure  limb  cf  the  sai^  were 
daxslinsly  brilliant,  uA  of  a  •apatb  emerald  green  colour.  Bat 
almost  fautaatlTt  *s  more  of  the  stm  appeared  aad  his  li^  | 
sensibly  moie  fnteaie,  the  green  pasted  away  1 
the  yeUowiih  lAite  ef  ocdinaiy  sanUght. 

In  »y  caae  I  do  not  donht  tbe 
sali|Mtiv(k  far  befiore  nuvbe  tbe  al^  WM  an  Stm  of  a  i 
fisMt  olaiaaa  Ine.  Every  oaeawit  bave  noted  BoupdM 


witb  in||^ 

decidedly  green. 

A  very  striking  effect  of  this  sort,  like  the  othen  an 
of  the  well-known  visual  phenomenon  of  "accidental 
may  he  artificially  obtained,  any  time  the  moon  shine^,  by 
burning  .in  ordinary  "bine"  signal  light.  After  my  eye  bad 
been  intensely  excited  by  such  a  light  close  at  hand,  I  have  seen 
the  moon,  near  or  at  its  full,  of  a  deep  plum  colour,  hy  which  I 
mean  the  colour  of  the  filooni  tm  a  black  plutn  or  on  a  well 
C"l;>ured  Ilamlmrg  grape.  Or,  in  place  of  these,  the  viitl t 
of  my  friend  I'rof.  l'ia;/i  Smyth's  i  xi  -ii^-lte  chart  of  colours  in 
his  "  Madeira  S]>cclrosi;osuc,  "  or  the  lliU  vi^itt  of  Cbcvrctirs 
chromatic  circle.  I  rcc.  uir.K-iii  1  the  cxpcriinciit  as  easy  of  r«*r- 
formance  and  excicoirr^lv  I  caalilul  ni  iU  ciiects.  Possibly  j 
small  blue  Xvj\.\\  wonltl  sutlicc.  liut,  on  the  occasion  to  vvhici.  \ 
have  referred,  ci-r;ainly  not  less  than  thirty  ounces  ol  nitre,  ten 
of  sulphur,  and  (ive  of  black  antini my  -ul|.lii  h!  were  employed. 
The  e,  nnxed  in  fine  |>ow(lcr,  may  be  burned  in  a  case  alM^ut  six 
inches  high  an<l  fuur  in  diameter  ;  of  caur-e  in  the  open  air,  anti 
where  no  mi'-chicf  may  accrue  from  an  inlcru>cly  hot  and  valu- 
uiinou^  tlan.c. 

In  a  coinniunication  made  to  the  Royal  Society  of  I.dinburgb 
in  \  Tiaus.  vid.  xx.  pp.  445  47O,  I  adduc-d  evidence  to 

prove  that  a  continn(nis  thin  layer  suiround<  the  sun's  photo- 
sphere, of  which  u;.iturned  portions  form  the  leil  protuberances 
seen  .it  t  tal  -  ilar  eclipses  ;  and  I  then  showcvl  that  if  the  weil 
know  n  I  1: ,  .11111^  uf  the  ^nn's  limb  be  due  to  absori)tiiin  in  his 
atmuspiiL-rc,  it  can  mly  he  caused  by  iuch  a  ihxn  envelope. 
The  existence  of  thi^  tnvehipe,  the  sun's  chromosphere,  is  now 
fully  established.  If,  Ir  mi  the  red  colour  of  its  up[>er  portions, 
we  may  infer  the  resuliant  tint  emitted  by  the  whole  to  be  rol, 
then,  by  a  well  Unnwii  la«  ,  the  discolouration  of  the  '-un'5  limb 
due  to  its  ahsor]>tiuii  sli-  al  l  be  ni'  a  ^jreeni&h  hue.  liut  such  aa 
effect  would  neccsarily  be  but  slight,  and  could  not  explain  the 
brilliant  green  witnessed  on  the  Kigi.  Nor  do  1  recollect  any 
ini-tanoe  where  the  first  emerging  nys  of  the  photosphere  at  the 
end  of  a  total  edipatbavt  own  obamad  to  be  g 


Noveabart 


green. 
WtLUAM  Swam 


A  l-ETTER  from  Barillas,  X  cncuela,  states  that  on  September 
2.  I'r.i  II  daylight  until  noon,  and  from  3  p.m.  to  sundown,  the 
'iin  appeared  like  a  globe  of  burnished  silver.  iJetwecn  mwa 
and  three  o'clock  it  was  of  a  bluish-green  colour.  '1  his  appear 
ance  in  the  western  hemisphere  seems  to  dlS[>o^e  id  the  .sog- 
gektion  of  tbe  Java  oraiiCiom  as  tbo  enwo  of  green  suns  in  India. 

llYOK  I 


Mangrove  as  a  Deatructive 

As  I  have  never  seen  the  mangrove  mentioned  bat  as  a  caa> 
sn-vative  or  productive  agent  as  regards  geological  change,  it 
may  be  interesting  to  readers  of  NATI7RB  to  hear  of  its  acting 
in  a  contrary  direction. 

In  several  ports  of  eastern  tro  ie^l  Africa,  where  tbe  sh<»e$ 
are  mostly  of  upraised  coral  liin  n I  have  n  iticed  tbe  effect 
of  mangrove  in  eating  away  this  rock,  but  nowhere  have  I  seen 
it  so  «  ell  marked  as  &  the  Island  of  Aldabra,  some  two  hundred 
miles  to  the  north-west  of  Madagaaear,  and  which  I  sorveyed  in 
1878. 

Aldabra  i«  an  upraiMd  atoll  about  twenty-two  mike  lonb  end 
presents  low  cliffs  of  about  fifteen  to  twenty  net  of  toUd  coiiui  rock 
to  tbe  Ma  aad  alio  to  tbe  Ingoon,  wbi^  ii^  at  low  water,  BMrtydry 


,^  .d  by  Googl 
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The  nuogrove  has  establisbed  ittdf  on  tbe  edgn  of  the  lagoon, 
donbtlcas  from  seed  transportad  faf  tbe  comnts,  and,  in  all 
placet  wbere  it  has  done  so,  lortaoot  eratkt  or  KtUe  (forge*  ran 
bMk  into  the  coral,  filled  with  coangrove  tree*  (Mftndine  in  deep 
Md  of  tte  adhesive  and  furtid  nature  M  cfanractetbtic  of  man- 
grove  nramps),  which  stretch  ont  their  roots  to  the  eonl  wnUs 
arond  llHm,  and,  as  it  seemed  indnbilahly  to  me,  in  toaie  way 
decompose  tbe  softer  paite and  eat  theiriMqr  in.  Tbe  Island  Is 
riddled  with  these  cndi%  alwajn  filhd  widi  tuuxipxxv^  and 
opcnim  into  the  laaoon. 

Theoolcrfaeeor  tfaeidaadis  of  eoww  being  alowlTand«f 
med  Iwtbe  sea  «t  walar»  jwicnliim  overhannng  dUb 
impewMe  t»  acdet  and  dw  i4uid  ia  wearing  away  aom  that 
caaw  thaw  bat  Uie  durtiOLliun  fkna  die  laancmi  ia  immII  more 


•he^  bat  fbetamdiaa  Iidb  Ae  mamm*  ia  immb  more 

period,  at  k  MMMd  to  ne,  the 
iilaad  will  he  amda  ndaced  to  Ito  or^iaal  level  as  aa 

It  vnld  bt  intWBrtIf  to  kaew  ba«r  \mt  dtt  mangrove  hao 
hcenlhcR^  fiir  aa  Aidabm  ia  one  of  ffae  two  oecanic  groopf  in 
which  the  giaat  torMim  »tilt  cxiit  indtjeoou^  it  muU  have  been 
in  its  proeat  coadiiioa  of  a  praised  atoll,  I  imagine,  fir  a  long 
It  eoold  never  have  been  much  larger  in  diameter,  from 
_  1  it,  hot  the  mangrove  may  have  greatly  in- 
I  the  ciae  of  the  lagoon  bjr  tteaiT  worthing  at  thck  innrr 
rin  of  the  islands,  the  actual  area  of  which  is  now  but  small, 
from  thor  narrownes<:. 

I  may  mention  that  the  island  is  eover<^  with  low,  tangled 
icrnb^  wludi  iMts  managed  to  find  foothold  ani  Ku&tcnance  on 
the  rock,  for  there  is  but  Uttle  or  no  s:>il,  and  the  top  of  the 
rock  i«  everywhere  cat  up  by  snb-acnal  action  into  the  sharp, 
honeycombed,  ami  jagged  surface  which  upraised  coral  in  the 
tropics,  uncovered  by  grasses,  s  il,  \r.,  always  wears  in'.o,  and 
which,  by  the  way,  makes  it  cxircn.cly  ibfticvilt  to  walk  '>ver,  a 
difficuhy  much  increased  in  tbi>  in  '.nice  1  y  the-.c  mangrove 
channels,  as  well  a.*  the  tough  n.iture  nf  the  mattcti,  thorny 
1  U'hes.  A  walk  in  Aldabr.i  the  iiiuvt  .i^^^'ravatuif;  nnd  ~1  •.^c^• 
1  icce  of  locomotion  I  have  ever  i-n^nfji-d  m  :  and  fiollimj  slunt 
'>f  tlic  ];.Tticncc,  pcrsi  scrancc,  an  ',  [.general  disregard  of  time  <if 
the  tort'>l^c  Irihc  can  mikc  ii  .in  aj;rc(.-:TMr  re--iiipncs  Smr  e  of 
my  nfgro  .sailor^  \^  crc  -crit  i  itu  tin-  I'li-fi  tn  hunt  for  tutMnsc  , 
and  after  three  <i.iy~'  Ne.irch  lirought  bacU  one,  which  u  now  111 
t:  c  Garden>  i.f  1  lit- /'inloKica!  Society  ;  but  they  retMIBOd IMMriy 
guiltless  of  artiticial  clothing  as  their  captive. 

W.  J.  L.  VrRAlTON 
ii.M.S.  Sylvia^  Monte  Video,  October  10 

The  "  Cloud. Glow  "  of  November  9 

THX  heanliful  after  jjlr>«  i  f  l-Viday,  the  O'h  iii^'ant,  w.as  ni  i^r 
i'riliing  as  .'een  from  the  west  side  ot  I I.iiii]>>tc.i<l  Mill,  where  it- 
fi  St  dcvelopoie'it  "a^  made  more  effective  by  a  frame  of  tinrk 
Oumulu",  with  a  friti<jc  of  dusky  green  tint,  carrir<l  up  from  the 
sunset  quarter  liy  a  westerly  breerc,  rather  rolled  up  like  a  cur- 
tain, exhibiting  the  riclily-toloiin-i]  Mr:)c  behind  as  it  was  with- 
riawn.  I  c-timated  the  altituilc  of  the  Ufiper  ed-je  of  the  glow 
a;  atxjut  30"  ;  but  at  Freshwater,  Nle  of  Wight,  it  ha-  f>cen 
dtsoibcd  as  extending  nearly  to  the  zenith.  1  here  would  be  no 
dtfficaliy  in  calculating  appr  ixiitiately  the  hei.;ht  of  the  cirrus  — 
as  desired  hj  Mr.  Knsseli— if  it  could  be  aneumed  that  the 
rtfleetion  waa  fton  fbe  aaoM  niattcr  bi  both  cases,  which  is 
iaiinbahle.  J.  J.  Wai  kw 

WaUsf  InpteMiMW 

A  GITKIOirs  case  I  have  just  read  in  a  recent  number  of 
NATiniB  recalls  a  fomewhat  similar  exi>erience  of  my  own, 
talhir  earlier  in  date.  I  aw  <ke  in  the  middle  of  a  story  told  by  an 
■ianal  voice — a  voice  felt,  not  heard.  I  listened  with  curiosity 
and  interest,  as  totally  unprepared  for  what  was  coming  as  if  IM 
nuntor  had  been  Gladauncor  Ku&kin.  I  believe  when  1  awoke 
1  had  a  dim  recollection  of  what  had  gone  before,  but  I  strove 
■furwards  in  vain  to  recall  it.  All  I  know  of  the  history  of  ihe 
myiterioos  lady  is  the  following  fragment :  "She  b.vJ  many  ad- 
mirers, but  she  gave  Ihe  preference  to  Tom,  because  he  proniise<l 
to  maiW  her  in  the  We)>t  Indian  fashion.  He  drew  her  three 
times  tnrongh  a  hoop^  onee  alandiag,  once  sitting,  onoe  lyin|r, 
wU^  sJgnifled  that  he  wonid  never  de«trt  her  lay ovth^iBaiunty, 
woldag^." 

I  have  not  the  least  ide*wbo"abe'*  waa.  |  know  mum  I 
call  Tea  except  an  hM  adwolfdiow  long  ananiad,  aad«  to 


the  best  of  my  belief,  I  never  heard  of  sjch  a  custom  in  the 
West  Jndies  or  elsewhere.  Once  »ince  1  have  waked  ia  the 
middle  of  a  dream  whidi  went  oa,  but  it  was  a  dream  of  a  wjr 
coamonplaoe  dander.  Wiluam  Raovokd 


Barytes  from  Chirbury  , 


I  .\>i  indebted  to  Mr.  Ydbad  of  Wothertoo  for 
aome  fiae  exaaiples  of  the  crystals  described  by  Mr.  Mim  ia 
Natob^  vol  xsie.  19^  and  am  ooileetlng  neveral  fiartiealan 
vtapeeling  Acir  occarrenoe.  Some  tfaae  ago  I  commenced  a 
determiwraea  «f  the  faces,  hn*  my  work  baa  beea  intennpted. 

Tbe  chvaeteristic  plane  E  is  mentioned  bv  Carl  Urba  (Grotb, 
ZtUtthrift  fiir  Crysf«U»gra^hie,  v.  43^  1801)  as  occnrriag  on 
buTtes  ciyitala  Iraai  Swoaawiee  ia  Ualisien.  Ia  a  wmiarfmmr 
I  aade  last  ycarto  dctemlae  thi*  plaaeonoaeef  theWothcrtaa 
spedMBt  I  ohtaiaed  E  Pea  yf  S9'.  «ik).  «iiBf  MUat'sdiaiaaea 
for  leads  10  the  avahri  413,  and  by  cdnuMlcntediMnee 
a£aaa6*S'.  Carl Uibai^itacaladalid  dMaaeeaa96*4', 
and  flMnsnfad  dirtaace  aa  95*  C  1.  Woodwais 

'  Midland  Institute,  BicniiaghaBi,  Nov.  10 


••SaHRalaandDew* 

I.ooKtN.;  over  the  ".School  Geography"  of  Dr.  Clyde  (F.lin 
burgh,  1S701,  I  find,  on  pa»e  32,  in  the  p:iraj;raph  he  uled 
"  kn-sian  Ijikes,"  the  follow  ini;  iijiiiar;..iti!e  statement:  In 
the  south-east  region,  not  only  the  hike-,  hut  Ihe  very  r.ii'i  an  I 
lii-v  tiki- K'isf  are  j,;.'/,  a  phenomenon  common  to  all  the  .shijre>  of 
the  C-'asjiiin  and  .Sc.i  of  Aral"  (ihc  italics  are  mine).  Will  some 
one  of  y  jiir  leaders  kindljmiitrBie  totbctr.iveller's  tale  in  whi-'h 
this  myth  originated.  Harrv  N.  Dkafkr 

Eatetel,  Tenple  Read,  Dahlia,  Novaaiher  17. 


AN  INDIAN  WEATHER  FORECAST 

THE  period  of  drought  in  Upper  Ind  ;i.  which  happily 
c.ime  to  an  end  m  the  huti  r  |  irt  of  .\ii4USl,  was 
not  entirely  unforeseen,  as  will  be  shown  by  the  ioUuwinf 
extracts  from  the  Ciovcrnment  Gazette;  and  the  facts  will 
probably  be  not  without  interest  to  meteorologiata  in 
turope  and  daewbere. 

Exffct Jr»m  tht  '<  GoMeUe  •flmdta*  of  June  %  1883 

"Th.it  the  tinusiialiy  diy  we.ithcr  now  prevailing  over 
the  Northwestern  1 1  mial.iy.^,  and  that  which,  though  less 
abnormal,  charui  tenses  the  whole  of  Xorth-W'fstern  Itidia 
at  the  present  time,  is  an  effect  of  the  tinusu.il  accumula- 
tion of  snow,  is  a  conclusion  justitled  by  the  experience 
of  the  last  few  years ;  and  were  it  not  that  the  snow  is 
rapidly  decreasing  under  tlw  naobstructed  radiation  of 
the  sun,  there  might  be  some  reason,  judging  from  tbe 
present  limhed  experience,  to  anticipate  some  retardation 
of  the  rains  of  the  Upper  Provinces,  and  poadbhr  ereo  in 
Western  India  generally.  But,  on  the  other  hand,  the 
fact  that,  during  the  months  of  April  and  May,  the  atmo- 
spheric pre-ssurc  over  the  >jreatcr  p.irt  of  the  country  has 
betn  below  tl'.c  normal  ,ivera;4e  of  the  season,  is  one 
which,  arguint;  from  the  same  experience,  portends  favour- 
ably for  the  tiiiitl)  ititUix  of  the  monsoon.  In  Henijal  it 
may  be  said  that  the  present  prospects  are  wholly 
fkvounble. 

(Signed)      "Henry  F.  Blanforo, 

Meteorological  Reporter  to  the 
Govenuneat  of  India 

"  Siml  i,  May  18,  1SS3  ' 

"  Since  the  above  was  ^vrittcn,  there  has  been  heavy  rain 
for  in. my  days  on  the  outer  hilh,  and  nuirc  or  less  on  the 
l>l.iins  of  the  Punjab,  and  apparently  a  very  heavy  fall  of 
snow  on  the  higher  ranges.  .At  the  present  time,  as  seen 
from  Simla,  the  latter  arc  white  with  snow,  down  to  a  level 
of  about  I  t.ooo  or  12,000  feet.  And  some  500  feet  of  the 
top  of  the  Chor  (1 1,982  feet)  is  also  covered  with  a  snow- 
cap.   If,  theiefwe,  the  moontaina  of  Lalvnl,  Spiti,  and 
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other  more  distant  ranges  have  shared  this  fall,  if  it  is 
a»  extensive  as  it  is  apparently  heavy  on  the  visible 
raogei^  and  if  the  views  which  the  experience  o'  recent 
yon  feems  to  justify,  viz.  dut  en  nmisusl  extent  and 
thickness  of  snow  on  the  Himalaya  is  productive  of  dry 
north-west  and  west  winds  in  North-Western  India,  are 
valid,  we  must  be  prep:irc(l  for  a  long  spell  of  dry  weather 
and  a  retarded  rainfall  in  the  Upper  Provinces.  The 
present  season  will  serve  as  a  test  of  the  validity  of  the 
above  view. 

(Sifoe^      ''Henry  F.  Blanford, 

Meteorological  Reporter  to  the 
Govtfiunent  of  India 

"Simla,  May  3i»  1883" 

Information  was  subaeqiientljr  received  to  the  efliea 
that  the  heavy  snow  of  the  winter  months  as  well  as  that 

which  fell  at  the  enrl  of  Mt.  was  restricted  to  the  outer 
range.  In  the  intirinr  oi  I.ahviil  and  Spiti  and  m  the 
Pan^i  valley  the  miowI.iII  \\  i>  very  (.loilcietu.  Neverthe- 
less the  May  fall  on  the  outer  range  seems  to  have  sufliced 
to  prodoce  the  effbct  predicted. 

Extracls  from  a  Memorandum  oi  Ihc  Chief  W'othtr 
Characteristics  of  ike  AioHtk  oj  Juiu.  iSlij,  m  India, 
in  the''  GoMttte  »fItuUa" 

"  In  Bengal,  after  some  w  -  ' s  >  f  cluse  cloudy  weather, 
with  occasional  shower-,  the  monsoon  rams  were  ushered 
in  OO  Jane  13,  with  a  liltle  cyclonic  storm,  formed  appa- 
rently on  the  coast  of  the  Sunderbuns.  From  the  coast 
on  the  three  foHowiog  days  this  storm  passed  inland,  on 
a  nofthnrest  course,  bringing  heavy  rain  in  iu  track,  aa 
far  west  as  Behar,  and  a  moderate  nil  up  to  Allahabad ; 
be.or.d  which,  for  a  time,  the  rains  did  not  advance.  .  .  . 
At  l!onih.iy  it  blew  strongly  on  the  Ilth,  I2th,  and  i.lth, 
but  not  fron^  the  monsoon  quarter  ;  and  afterwards  the 
wind  IcU  Slight,  and  so  continued  till  the  24th,  wlicn  the 
monsoon  set  in  steadily.  lUit  the  rainf.iU  lia^  been  light 
throughout  the  month,  and,  at  its  close,  was  six  inches 
sfaort  of  the  normal  average.  On  the  26th  or  27th  a 
second  cydooe  was  formed  at  the  bead  of  the  Bay  of 
Bengal,  causing  heavy  rain  anmnd  the  coasts,  and  espe- 
4datly  those  of  Orissa  and  Ganjam ;  then,  travelling  west- 
waid,  the  centre  reached  Cuttack  on  June  jo;  Seoni  on 
July  T  ;  Imlore  on  the  2nd  :  and  liy  between  Kurrachcc 
nnri  Kajkot  on  the  3rd.  It  r.ui>-ivl  very  heavy  rain  in 
CiiijerU,  flooiliiij;  the  rivers,  and  intfi  ntpting  railway  Com- 
munication between  Bombay  and  F.aroda. 

"In  the  North- Western  Trovinces,  with  the  exception 
already  mentioned,  the  rains  did  not  set  in  b(  fore  the 
a6th,  but  throughout  the  month  the  wind  wa^,  in  ^cnci  d, 
nafltcrly,  and  occasional  thunderstorms  occurred.  In  the 
Punjab  also,  the  first  rain  fell  between  the  26th  and  aqth, 
but  in  the  eastern  halt  of  the  province  the  prevailing  high 
temperature  was  niiti,,Mted  by  an  occasional  dust- 
storra.  .  .  . 

"  In  Lower  Bengal  rain  of  impoilance  fell  on  twenty- 
two  days.  The  total  fell  of  the  month  was  five  inches  m 

excess.  .  .  . 

'  In  Rajputana,Sind,  Ac, the  number  of  days  on  which 
rain  feU  was  only  firar,  ami  the  avenge  total  was  less  by 
three^iuartera  of  an  mch  tium  even  the  small  amount 
tvhich  generally  Mis  in  this  region  in  the  month  of 

Juno.  .  .  . 

"  Krom  the  above  it  appcir-  tli  it,  over  a  larj^c  tract  of 
Countrj',  the  inonsuon  so  lar  has  l)ecn  weak.  <  n  May  z^, 
it  was  reported  to  have  burst  at  Coclnn  :  and  between 
that  date  and  June  5  it  appears  to  have  spreail  along  that 
coast  as  far  north  as  Goa.  In  Hombay  itself  the  weather 
has  been  showery,  but  there  have  been  no  very  heavy 
ftlls  of  rain.  On  the  Bengal  side,  on  the  contniy,  the 
•onth  and  south-west  winds  have  brought  up  even  mote 
dian  the  normal  amount  of  ram,  and  the  weather  at  the 
head  of  the  Bay  baa  been  somewhat  exceptionally  roogh 


In  Northern  India  the  monsoon  current  haa  been  nui^ 
delayed,  and  tn  parts  of  the  North- Western  PtWiuceaMMl 
the  Punjab  continuous  rain  has  hardly  yet  set  in. 

(Signed)  '  W.  L.  Daiuvs, 

Assistant  Meteorological  Reporter 
to  the  Government  of  India" 

ElOrmU  fr9m  a  AfemaraHdum  on  the  Chi^  Wiemthtr 
Ckarathristics  of  July,  1 883,  ///  India,  in  Su  "  Gatetie 

of  India  " 

"  Except  in  the  North-Westem  and  at  a  few  Central 
stations,  the  rainfall  of  the  month  show*  on  the  whole 

comparatively  little  departure  from  the  average, 

"  After  the  disappearance  of  the  stortn  noticed  in  the 
June  summary,  which  passed  fro:n  the  Hay  ot  Bengal 
across  India,  iVc,  .  .  .  there  occurred  a  general  rise  of  the 
b.iromctcr,  .1  corresponding  decrease  in  iljr  humidity  of 
the  atmosphere,  and  a  cessation  of  the  rainfall,  over  a 
large  tract  of  Country  foT  two  oT  thiee  days.  On  the 
or  6th,  however,  nm  iccommenoed  teneraHy  and  cab* 
tinued  for  some  time.  In  the  eastern  naif  of  ^  North* 
Western  Provinces,  Assam,  Bengal,  Burmah,andtheaoath 
of  the  peninsula,  it  fell  more  or  less  on  every  day,  till  the 
close  of  \hr  month,  but  o\  .  r  Western  and  N'orlh-Wcstern 
Inilia  the  fall  ceased  ab  nit  t'lc  i-jth,  and  Jrom  that  da.te 
till  the  end  of  the  month  a  dcci  led  break  in  the  iniBS 
occurred,  and  tine  weather  set  in. 

"(in  tlie  plains  of  the  Punjab  there  were  only  eleven 
wet  days  ;  the  break  in  the  rains,  which  commenced  on 
the  19th,  being  very  decided  in  this  province.  In  conse> 
quence  the  amount  of  rain  for  the  month,  and,  except  in 
tne  Indus  valley, the  total  since  June  i,  was  sevenl  indies 
bek>w  the  average.  .  .  . 

"The  weather  in  the  western  half  of  the  North-Western 
TnA  inccs  was  similar  to  tl.  it  experienced  in  tlic  Punjab, 
j  but  in  the  eastern  half  it  w.is  wetter,  the  number  of  rainy 
I  d.iys  hiin4  nineteen.    In  the  Mcerut  division  tne  inches 
:  less  than  the  average  amount  fell  during  the  month  ;  while 
at  Lucknow  eight  inches  md  at  Allahabad  one  and  a  half 
inches  more  than  the  average  was  remstcred.  .  .  . 

*'  In  Lower  Bengal  and  parts  of  Behar  the  nunlhll  was 
several  inches  above  the  July  average ;  while  in  Pumeah. 
Patna,  and  Orissa  it  was  deficient.  The  average  number 
of  wet  da)  s  W  IS  twenty-six,  and  no  break  in  the  r.iins  of 
any  con-eijucncc  occurred  u  ithin  these  i^ovinces.  .  .  . 

•*  In  Rajputana  the  rainfall  v.as  about  the  a\'erage 
amount,  and  occurred  on  thirteen  days ;  scarcely  any  fell 
after  the  17th.  .  .  . 

(Signed)         "W.  L.  Dallas. 

Assistant  Meteorological  Reporter 
to  the  Government  of  India'* 

Extract  from  a  Mcmariiiuiiim  of  the  Chief  W'tatk^ 
Characteristics  0/  Auj^ust^  1883,  the  GateUt  *f 
India* 

"  'I'lie  month  just  elapsed  was  one  of  very  deficient 
rainfall  throughout  India,  except  in  the  provinces  of 
Madras,  Berar,  and  Assam.  The  break  in  the  nias, 
which  during  the  latter  half  of  July  was  very  general  ia 
Notth-Westecn  and  parts  of  Central  India,  became  even 
more  pronounced  throughout  that  region  durirg  the  (ecu 
three  weeks  of  the  month  under  review ;  and  extended, 
thtiujjh  in  a  modified  dt'grt;e,  to  !'>fhar  and  a  1  irjjt-  part  of 
Hunibay.  The  drniii^htwas  apjiarcntU  .it  its  height,  iK-th 
as  rei;ards  <■  .u:\\\  .mii  nucnsity,  <iuring  the  sccund  wTtt 
in  August.  .  .  .  On  the  lyth,  however,  a  change  com- 
menced. The  air  became  slowly  damper  over  the  Centr.il 
and  North- Western  Provinces,  and  the  sky  more  cloutly; 
and  very  gr.idually  these  changes  spread,  till  at  the  cIok 
of  the  month  rain  had  extended  to  the  Punjab^  Rajnatana, 
and  Gujcrat ;  in  Rajputana  and  a  large  part  ofthe  nnjab 
and  the  North- Western  Provinces  it  was  only  on  tht  im 
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two  days  of  the  month  that  x«bi  began  to  &Bt  nd  «ren 

dm  m  small  amounts.  .  .  . 

(SiVUd)  "W.  L.  DALLAi>, 

Assistant  Meteorological  Keponer 
to  the  Govenmwttt  of  India" 

f  The  above  extracts  speak  for  themselves.  The  rcbvilts 
do  not  accord  precisely  with  the  terms  of  the  prediction, 
inasTnuch  as  the  rattis,  instead  of  being  siinply  retarded, 
penetrated  for  about  a  fortnight  to  the  Upper  Provinces, 
and  dwn  gaire  place  to  the  dry  north-west  winds,  which 
are  duincteristic  of  periods  of  droocht  Bat  there  is  no 
reason  to  regard  the  snovs  as  inactive  dating  this  rainy 
interval.  At  Simla  this  rainy  period  was  one  of  frequent 
thunderstorms  and  on  more  than  one  occasion  of  hail,' 
and  in  fine  interval  the  existence  overhead  uf  the  ominous 
no^th-■v^e^t  wind  was  established  by  the  steady  drift  of  the 
higher  clotids  {Lirro-Lutnulus,  &.C.).  The-  uuttiow  ol  dense 
air  from  the  snow-hclds  was  therefore  active,  although  it 
was  only  at  a  later  period  that  it  descended  to  the  level 
ol  die  lower  liiUs ;  and  tben»  chiefly  as  tike  lesnlt  of 
Aamal  eanveetioa,  to  the  plains  of  Niirai-Westera  India. 

The  fttO  (fiacnasion  of  the  evidence  for  the  dependence 
of  dry  winds  on  the  snowfall  will  be  undertaken  else* 
where.  It  nuist  not,  however,  be  supposed  that  the 
Himalayan  snows  are  to  be  regarded  as  the  sole  cause  of 
r(  uyhL  Causes  of  wider  incidence  are  sometimes  in 
operation.  Thus,  in  1876  and  1877,  aui  tmusually  high 
atmospheric  pressure  prevailed  over  nearly  the  whole 
of  Asia  and  Aostnlia.  Whether  there  was  any  oausoal 
accmnulation  of  aoow  on  the  vast  mountain  tracts  of 
Central  Asia  or  over  the  northern  plains  in  thoio  years 
voidd  be  an  totaoaliug  subject  of  inquiry  were  die  means 
of  infbnnation  fortbcoming.  H.  F.  B. 


NOMDSX/SK/aUrS  GREENLAND 
EXPEDJTJOm 

III. 

give  a  few  extracts  from  Baron  Nordenskjdid's 
•  •      conciudui^  iL-.ltr^  on  liis  jMurncy  down  the  west 
coast  of  ( ircciikuul  aiid  his  \  i-  it  to  ihc  cast  coast  : — 

.\t  Jvigtiit  a  vi-u  was  made  to  a  vailcy  «li;tli,  on 
account  of  its  copiuus  (lora,  lia?.  been  named  Gronncda) 
(Green  valley),  and  another  lo  the  pot  where  the  inland 
ice  falls  into  the  Arsuktjord.  in  the  former  place  Dr. 
Nadiorst  found,  in  a  kind  of  syenite,a  blue  mineral  which 
seems  to  be  sodaliic.  This  diacowiy  is  chiefly  remark- 
able  from  the  circumstance  that  this  mineral  is  also  fbund 
in  the  vicinity  of  the  small  kryolite  deposit  at  the  Iliiien 
mounLriiii  in  the  Ural,  which  seems  to  indicate  that  a  kind 
of  relation  exists  betwcLii  these  tw  a  minerals,  botli  strong; 
in  natron,  which  circumstance  may  be  of  service  to  the 
geologist  in  siMrcli  of  krvoliie.  From  the  excursion  to 
Grdhnedal  herr  KulthoiT  brought  with  him  some  rare 
butterflies  and  other  insects,  while  of  the  botanical  finds 
there  were  splendid  specimens  in  bloom  of  Lumtea 
tcrealis,  which  is  quite  plentifal  about  Ivigtut.  It  has 
not  before  been  known  to  exist  in  Greenland.  The 
zool(^ists  found  only  three  kinds  of  land  mollusks,  viz.  a 
physa,  a  variiid,  and  a  helix,  w  li  i:h  utrc  allfuu  in  number, 
'llie  eiuomoU;j;ical  h.irves't  cotisisltd  uf  a  few  beetles, 
butterthcs,  aii<l  insects  of  other  kinds. 

On  thtir  w.iy  tu  Iiili.inchaab,  as  they  steamed  down  the 
narrow  fjord  ifi  ;  u  h  d  rl.ncss  and  a  perfect  calm,  "we 
saw  suddenly  bcbmd  the  vessel  on  the  surface  of  the  sea 
a  broad  but  dearly  defined  band  of  light.  It  shone  with 
a  sitnify,  yellowish  light,  somewhat  ul»  that  of  phos- 
phorescent elements,  while,  in  spite  of  the  speed  main- 
t. lined,  vi/  ftKir  tu  six  knots,  the  band  c.iinc  iicarer  ar.d 
nearer.    W  Ijcn  a  reached  the  ship  it  seemed  as  if  we 

'  Tb<M  accri«ipaiiini<a>ls  arc  cluiraciervMii  "f  ihr  !i|,iiag  nuitfall  both  r.n 
:  aMWKwii  nini,  and  lotlious  dcoMMUMbly 
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were  steaming  through  a  sea  of  fire  or  molten  metal. 
After  a  while  the  light  Unveiled  beyond  the  vessel,  and 
we  saw  it  at  lait  disappear  on  the  horizon.  Unfortunatdy 
1  had  not  an  oppwtuoi^r  of  r»aminii»g  it  with  the  sp«c> 
troscope.  It  was  beyond  dotibt  of  a  dMerent  natore  to 
the  bluish-white  phosphorescent  light,  which  throughout  its 
appearance  was  seen  distinctly  in  our  wake,  and  as  the 
light  was  perfectly  --ti  .idy  it  cannot  h.i\  e  lieeu  caused  by 
the  phosphorescence  from  .1  [)a-?sing  shoal  of  fish.  A 
shoal  of  fish  would  have  occasioned  some  stir  in  the  sea, 
but  in  this  case  the  surface  was  calm  throughout,  while 
phosphorescence  from  the  same  would  have  been  bluish 
in  character,  not^ellow  as  this  was.  The  Esquimaux  suted 
that  a  glacier  fiver  in  the  vicinity  shed  a  thin  layer  of 
brackish  day-water  over  the  auitaoe  of  the  Qord,  and 
fancied  that  this  circnmstance  was  in  some  way  or  another 
connected  with  this  grand  phenomenon,  which  they  them- 
selves had  never  before  witnessed.  There  was  at  the 
time  no  aurora  visible,  the  sky  being  covered  with  clouds. 
The  cause  of  this  remarkable  phenomenon,  which  made 
the  Sophia  sccm  to  steam  through  a  sea  of  fire  for  fully 
fifteen  minutes,  I  have  been  unable  to  ascertain  ;  maybe 
it  was  a  phenomenon  such  as  this  which  made  llig- 
Lodin.  of  the  Greenland  Sa^a,  relate  to  King  Uarald 
Sigordson  that  he  had  cnce  sailed  over  a  spot  where  the 
sea  was  on  fire." 

At  Fredriksdal  Nordenskjold  engaged  two  Esquimaux 
to  actasfrilots  in  the  sounds  on  the  c.ist  coast,  north  of 
Cape  Farewell.  One  of  them  stated  that  remains  of 
buildings,  wh'ch  were  not  built  by  the  I^sLjuiiiiauv, 
arc  to  be  found  in  nearly  every  great  fjord  on  the 
east  coast,  particuLirly  in  the  laige  ones  of  Umanak^ 
Lkaleumiut,  and  Igdluluarsiut.  Entire  walls  do  not 
remain  standing,  but  though  low  tbev  arc  extensive. 
The  laisest  ruin  is  said  to  exist  at  Igdluliiarrint.  A 
fine  land  of  soft  stone  is  to  be  fbund  on  an  ishnd  south 
of  Umanak,  from  which  pots  were  made  to  three  feet  in 
diameter.  This  mineral  ileposit  is  of  special  interest  in 
refcremc  tu  the  ethnography  of  Clrecnland,  as  the 
L'matjak  fjord  is  situated  in  hit.  63'.  This  name  is,  how- 
ever, a  common  one  for  pl.ices  among  the  natives.  h'ar 
Baardsei),  in  his  famous  description  of  Greenland,  states 
that  a  soft  stone  wa-.  found  on  Rcnfi^  ounide  the  Eina- 
fjord,  from  wliich  the  iantest  vessels  were  made.  Cannot 
ii>e  mineral  deposit  at  Umanak  be  identical  with  this? 
These  statement  s»  as  well  as  others  received  from  the 
"Eastlanders,"  and  the  remar1eab!e  Norse  characteristics 
possessed  by  the  sanie,  which  the  nii?s:or.ar\  H.ins  F^'c  'e 
pointed  out  long  ago,  seem  to  liaron  .NoidenskjnUi  lo- 
refute  the  theory  now  mostly  advanced  as  to  the  Norse 
colonies,  viz.  that  they  were  situated  on  the  south  west 
coast  of  Greenland. 

In  spite  of  predictions  of  failure  and  even  dbaster 
before  he  left  £iiiope,  Noidenskiold  decided  to  attempt 
to  land  on  the  east  coast,  sooth  of  the  Arctic  circle. 
After  some  difficulty  they  succeeded  in  anchoring  *in 
the  Kangerlutsiok  liay,  but  on  account  of  the  state  of  the 
ice  they  had  to  stand  to  sea  again,  and  steamed  along  the 
ice-belt  lining  the  coast,  in  older  to  find  an  ii[  euiiig  by 
which  tlie  shore  might  be  reached.  The  fauna  of  the  sea 
here  was  very  poor,  and  the)  i.inly  saw  in  two  days  one 
whale,  a  few  seals,  and  a  verj'  small  number  of  sea  birds. 
The  abundant  fauna  of  the  coasts  of  Spitsbergen  and 
Movaya  Zemlya  is  thus  entirely  wanting  on  the  east 
coast  of  Greenland.  The  cause  of  this  mav  be  the  greal 
depth  of  the  sea  right  up  to  the  Aaxt,  which  prevents 
the  animals  from  fetching  their  food  from  the  bottom  ;  per- 
haps also  the  war  of  extirpation  which  the  natives  sccm  to 
have  earned  on  for  years  has  also  contributed  thereto. 
1  he  auk  and  the  L  i7.V  are,  however,  said  to  breed  in 

large  nun^bcrs  on  the  rocks  off  Cape  Farewell.  The 
Esquimaux  ])iIot  stated  that  he  had  been  told  by  old 
people  tliat  they  could  remember  the  Aika  imptmttis 
baviag  been  fbond  here.   The  oatWes  called  it  laaro* 
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kitsolc.  Only  a  little  distance  out  to  sea  they  found 
a  warm  current— rising  to  6^  C. — co:n;nf,'  fro  ii  the  | 
south.  The  drift-ice  was  what  Arctic  skippers  call 
"knatteris,"  little  bits,  viz.  rcm.iins  of  lar;^e  lloes 
after  the  influence  of  the  summer  heat  and  the  Gulf 
Stream.  Very  few  icebergs  were  seen,  and  they  ijipc  ir 
to  be  far  more  ntintrods  on  the  west  coast  As  ;i  was 
nmr  bie  in  the  aeMMa,  «nd  the  coals  were  nearly  done. 
NofdenskjOld  liad  cehietaoily  to  tenouaoe  tiie  pten  of 
reaching  Uie  fjords  where  the  greatest  rains  are  said  to 
exist, and,  instead,attempt  to  reach  the  south  shore  by  Cape 
Dan,  a  promontory  which,  if  the  liinafjord  w  is  situated 
at  Umanak  or  Ekaleumiut,  should  be  the  Herjolfs  Naze 
of  the  Sagas.  "  On  the  4th,  when  olT  the  Cape,  we  met 
the  ice  twenty -miles  from  the  coist,  which  was,  however, 
passable,  as  it  consisted  mostly  o{  large,  loose  floes  only 
a  few  feet  above  water,  while  nearer  the  shore  it  again 
became  heavier.  Beyond  this  we  saw  an  Ice-free  duinnel 
three  to  four  miles  wide.  The  sea  was  as  smooth  as  a 
pond,  and  a  boat  could  easily  reach  the  shore.  The 
mountains  ran  mostly  into  the  sea  with  almost  perpen- 
dicular declivities,  without  any  grass-covered  underland. 
Opposite  us  we  saw  a  small  buy,  into  which  I  steamed, 
in  order  to  take  the  sun ;  but  tinding  both  the  depth  and 
the  bottom  unsuitable  for  anchoritig,  we  only  Lunleil  for 
a  fe«r  hours,  while  some  of  the  crew  went  on  the  hiiis 
above  to  look  for  a  better  harbour.  The  Staff  returned  1 
on  boaid  with  a  rich  harvest  from  tlie  steep  slopes*  the 
flora  of  «dikh  was  copious  beyond  eipectation.  The 
sailors  reporting  a  harbour  near,  I  steamed  thereto  and 
cast  anchor.  It  was  a  beautiful  fjord,  with  several  arms, 
which  was  only  connected  with  the  sea  through  a  sni  ill 
opening,  and  wasvv  cll  sheltered.  It  was  the  first  harbour 
on  the  east  coast  south  of  the  ]'i)lar  circle,  in  which  a 
vessel  had  anchored  for  several  centuries.'  It  was  named 
'King  Oscar's  Harbour.'  If  Cape  Uan  is  the  old  Hcr- 
joUTs  Naze,  this  harbour  is  the  "  Sand "  described  by 
Ivar  Baardsen,  'much  frequented  by  the  Norwegians 
and  trados.'  That  the  Norw^aos  had  once  been  here 
was  demonstrated  by  walls  of  loose  stones  erected  on  the 
nujuntiins  .ibove  the  harbour,  which  hid.  no  do.iht, 
served  as  landmarks  for  finding  the  almost  hidden  open- 
ing of  the  fjurd.  We  found,  besides,  some  stone  ruins 
of  a  smaller  house,  identical  with  those  found  on  the 
west  coast.  These  ruins  .ire,  of  course,  not  extensive 
enough  to  demonstrate  that  here  was  situated  one  of  the 
*Bygder*  (p^khes)  of  Greenland,  but  they  may  cer- 
tainly serve  as  dgn  posts  for  (hture  exploiers  of  the  east 
coast  As  soon  as  at  anchor  we  went  on  shore,  and 
spread  in  all  directions  in  order  to  examine  the  neij^* 
bourhood.  King  Oscar's  Harbour  is  surrounded  by 
soft,  close,  grass  slopes  and  flourishing  shrubs.  The 
fauna  appeared  to  me  more  copious  and  the  grass 
less  mixed  with  mo-,s  than  on  the  west  coast  in 
the  same  latitude.  In  one  of  the  valleys  a  river 
flowed,  the  shores  of  which  consisted  of  loose  sand  with- 
out any  covering  of  grass.  Here  were  found  traces  of 
the  Esquimaux.  Some  of  the  footprints  were  days  old, 
bat  others  were  so  fresh  that  the  moist  sand  had  i>ot  had 
time  to  dry.  Most  probably  they  had  taken  flight 
on  seeing  the  :oiircr  forcing  the  barrier  which  had 
hitherto  ^^yriIlCll  ilieir  shelter.  We  found  plenty  of 
remains  of  them  in  t'le    hape  of  huts,  graves,  t'ox- 

EitSj  &c.  The  naturalists  .:.iihcrcd  here  a  cjuantity  of 
esb  materials  of  the  faun.i  and  tlora  of  F.a-'t  tlieeidand, 
among  which  I  may  specially  mention  the  well-known 
PttmUiia  anscrina,  which  is  found  so  often  near  the 
Norse  ruins  in  West  Greenland,  and  which  may,  for  that 
reason,  be  a  sign  of  the  Norse  colonisadon  of  East  Green- 
land. We  found  traces  of  reindeer,  but  none  of  the 
nmslMUt ;  neither  did  we  see  any  bears  or  walruses,  and 
only  a  few  seals.    Our  whole  bag  was  two  ptarmigans. 

■  NaiAcf  itePobrciKbtlMtaMyGautor^CteeahadisiaBuqrplicM 


That  the  Esquimaux  had  decamped  was  very  anuojinfe 
as  they  could  no  doubt  have  given  some  valnallle  infi|» 
mation  rci.iting  to  this  part  Of  Greenland  and  the  tittMs 

which  mhabit  it." 

After  reconnoitring  the  coast  still  further,  Baron  Nor- 
denslgold  decided  that  his  best  course  was  to  return  at 
onee  to  Reikjaviic  Before  doing  so,  however,  some  hours 
were  spent  in  dredging  and  in  hydnwraphical  reseaich, 
as  well  as  in  photc^phing  some  of  mt  coast  scenery. 

"  Having  thus  given  an  account  of  the  work  of  my  ex- 
pedition, I  have  to  point  out  that  we  have  been  the  first 
to  penetrate  into  the  heart  of  Greenland,  and  that  our 
journey  has  resulted  in  learning  something  about  this 
continent,  the  n.itural  conditions  of  which  may  probably 
give  us  a  clue  to  the  true  condition  of  Scandinavia  during 
the  Glacial  period,  the  study  of  which  is  therefore  of  such 
great  importance  to  the  geology  of  North  kurope.  fie- 
sidei  this,  valuable  scientific  oata  have  been  ffmwtBd 
during  my  voyage  along  the  east  coast  of  the  composition 
of  the  ice-belt  which  bars  the  way  from  the  east  to  the 
southern  part  of  Greenland,  while  1  uny  errors  as  to  the 
state  of  the  east  co.ist  of  (  ".rcenland  iiav  e  been  corrected. 
In  addition  to  these  objects  one  more  has  been  attained, 
viz.  the  anchoring  of  a  vessel  by  the  shore  of  Hast 
Greenland,  an  achievement  attempted  in  vain  for  cen- 
turies. If  thus  the  work  of  the  numerous  expeditions 
despatched  since  the  sixteenth  century  by  sea  to  the  pan 
of  Greenland  lying  opposite  or  south  of  Iceland  to  the 
part  where  tiw  Norse  osterbygd  was  or  was  not  situated,  it 
will  be  found  that  not  one  of  them  succeeded  in  leaehii^ 
the  coast. 

"  .\  few  words  more  in  conclusion  as  to  the  purely  scien- 
tific results  of  the  expedition.  During  the  voyage  of  the 
Sophia  along  the  coast  of  Greenland  from  C.ijje  Dan  past 
Cape  Farewell  to  Ca{ve  'S  ork,  and  further  from  uwe 
York  around  Cape  Farewell  to  Ingoirs  Mooatam, 
hydrographical  researches  and  dredgings  were  HiffFtiwt 
whenever  time  and  weather  would  permit  These  labonn 
were  conducted  by  Uerr  Hamberg  and  Dr.  Forsstrand. 
In  addition,  Herr  Hamberg  etfected  a  number  of  analyses 
of  sea  water,  and  the  g.ises  contained  therein,  from  various 
depth>,  while  he  brings  honiea  series  of  the  most  carefully 
elleotcd  measurements  of  the  temperature  of  the  sea, 
wliicli  demonstrate  that  the  old  current  running  along 
the  east  co  i>t  is,  both  in  width  and  depth,  very  insigaifi- 
caiu,  and  icsts  <•;  <//  «<■.//-  ihe  shore  upon  one  of  warm 
water  produced  by  the  Gulf  Stream.  Davis  Sound  and 
Baffin's  Bav,  on  the  other  hand,  are  filled  with  cold  or 
very  slightly  warmed  water  10  tiie  bottom.  Contnr}-, 
therefore,  to  the  general  belief,  the  west  cotui  of  GreenliiuJ 
is  washed  by  l  old  water,  while  a  gtently  heated  curteni 
cominfi  from  the  south  runs  nlc/ij^  the  cast  coast  a  distance 
of  40'  lo  50'  only  from  the  shore.  This  current  must 
exercise  a  great  influence  on  the  climate  of  the  east  coast, 
which  may  be  more  moist,  but,  I  believe,  not  colder  than 
that  of  the  west  coast. 

"The  dredgings  have  yiekled  Dr.  Forsstrand  a  fine 
harvest  of  marine  animals,  &c,  of  which  I  may  mention 
gigantic  sponges  from  great  depths  in  Denmark  Sound 
(between  Iceland  and  Greenland).  The  dredgings  ou 
the  east  coast  were,  however,  greatly  impeded  through 
causes  detailed  above,  and  by  the  circumstance  that  the 
bottom  consists  mainly  of  huge  boulders,  which  tore  the 
net.  Of  the  animal  species  existing  on  land  or  in  fresh 
water,  Ihi  r  KolthotT  has  collected  rich  fresh  materials  uf 
the  Greenland  fauna.  Especially  will  the  variety  of 
insects  collected  be  of  great  instructive  value  to  science. 
On  account  of  the  limited  accomwodation  on  boaid,  and 
from  the  drcnrastance  that  the  flora  of  Greenhmd  is  wdl 
known  through  Danish  and  Swedish  specialists,  I  took  no 
botanist  with  me.  But  even  in  this  tield  new  materials 
have  been  gathered  through  the  zeal  i^iven  lu  such  le- 
searchcs  by  Dr.  Nathorst  and  Dr.  Berlin  whenever  tinie 
permitted.    The  coUections  of  microscopical  pfauu* 
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which  have  been  made,  the  irue  place  of  existence  of 
which  is  the  ice  and  the  snow,  ir.usl  particularly  be  of 
great  \-aluc.  They  arc  besides  of  additional  intere-t  to 
the  expedition,  as  they  belong  to  a  new  branch  of  science 
which  has  in  the  first  instance  been  created  by  Swedish 
savants.  The  collections,  perhaps,  of  most  value  to 
idnwe  hav^however,  been  made  by  Dr.  Nathorst  from 
Aft  NOftb-west  Greenland  so-called  baiah  fbimatioD, 
vUch  is  remarkable  for  the  c|uantit]r  of  fossil  plants  con- 
tained in  the  clay,  sand,  and  tuff  strata  there.  Of  course 
some  very  fine  palx-ontoiogical  eollcctions  have  been 
brought  from  these  parts  before,  especially  by  the  Swedish 
expcduion  of  1870^  and  by  MJiiie  iJatiish  ones  under  Ur. 
iC  Steenstrup  ;  but  it  is  the  fust  time  that  a  paLconto- 
legist  bas  visited  this  spot,  and  1  an),  in  eonftequence, 
convinced  that  the  objects  otbered  by  Dr.  Nathorst, 
when  scientifically  treated,  wul  yield  many  new  data  on 
the  copious  flora  which  omc  covned  tbe  ice-ladea  regions  , 
ronndtlie  Fdb  ' 

"  Finally,  Ibe  expedition  has  brought  home  some 
splendid  specimen  of  the  remarkable  minerals  found  at 
toe  well  known  deposits  at  Kangcrdluarsak  and  Ivigtut, 
while  I  have  on  the  inland  ice  coLected,  as  previously 
stated,  a  great  many  samples  of  the  dust  found  on  tlie 
ice,  and  which  1  have  named  kryokonite.  I  hope,  when 
this  has  been  exhaustively  analysed,  to  be  able  to  furnish 
fresh  proofs  in  support  of  tbe  theory  that  this  deposit  is, 
at  all  events  partly,  of  ooemic  origin,  and  tbereoy  con- 
ti9)ate  further  materials  to  the  theory  of  the  formation 
of  the  earth.  Dr.  Nathorst  was,  as  previously  stated, 
|Kvented  by  the  ice  from  te  irhinp;  Cape  York  and  ex- 
amining' the  blocks  of  in iii^toiic  I>inj,'  there,  but  tlicir 
existence  has  been  conobDratcd  beyond  doubt  by  the 
Esquimaux  in  the  nei<;hbourhood.  tlerc  the  expedition 
obtained  some  valuable  ethnographical  objects,  and  it 
learnt  a  fact  (rom  the  natives  which  may  be  of  con- 
siderable importance  as  to  the  question  of  the  wanderings 
of  the  tribeo  axomd  the  Pole,  vis.  that  four  '  Russian 
Esonimaitx '  bad  come  to  Wblstenholme  Sodnd.  They 
said  they  were  the  last  survivors  of  a  tribe  which  had 
left  their  place  of  habitation  by  the  Hchring;  Strait  (or  the 
northern  shore  of  Asia?)  in  search  of  a  ne*  place  of 
settlement,  and  who  had  at  last  readied  Smith's  S  /und. 
These  are  the  results  fif  myevpcdition  t  i  ( rreeni  iml  m 
the  Sophia,  Tbe  scientific  collections  made  wilJ  be  dis- 
triboted  amoQK  Uie  museums  of  my  country." 

A.  £.  NORDENSKJOLD 

THE  ROTHAMSTED  CRASS  EXPERIMENTS^ 

'T'HERE  is  at  Rothamsted  nothing  which  will  more 
*  impress  the  vi^itor  than  the  seven  acres  of  meadow 
land  in  the  Park,  tlie  iiiany  \  car>'  experiments  upon  which 
Hith  diflferetit  matiures  constitute  the  -ubjcct  of  the  above- 
named  memoir.  The  twenty  parallel  plots  11. to  which 
the  area  is  divided  appeal  at  once  and  forcibly  to  the  eye 
by  the  obvious  dilfeivoces  in  their  herbage.  A  plot  beie 
with  rich  green  grasses  waving  iuxuriantly  upon  it; 
aao(lier,«n  which  the  yellow  meadow  vetcbling  apparently 
COBStitatet  tbe  leading  feature  ;  a  third,  Irregular,  patchy, 
and  amcb  afflicted  with  the  sorrel-dock  ;  and  yet  another, 
on  which,  at  the  time  or  our  v:-it  (Aujir--),  the  white- 
flowered  umbels  of  the  e.irth-nut  put  cvcrythin),^  else  in 
tbe  shade, — these  and  the  like  appe  nances  cunxinee  wiih 
an  eloquence  which  the  pen  is  powerless  to  mutate. 

T!ic  l.md  in  Kothamsted  Park  has  probably  beea  laid 
down  with  grass  for  some  centuries.  No  fresb  seed  has 
been  artificially  sown  within  the  last  fifly  yean  oertaloly, 
aor  is  there  record  of  any  having  been  sown  dnce  the 
Cnuo  was  first  laid  down.  Tbe  experiments  commenced 

*  *' AjfncTlhur.il.  r.  J.iriical.  and  Ch*?inic.ii  V.'^  n!ti  '.-(  >  \p^-rirnents  on  lh« 
■"td  Hcfbafce  ui  I'crinancot  Mrad^w,  c  iiductej  fur  mure  tliAn  iwecty 
»>  >ucct>s<oa  Lii  ih<  ume  lartd."    I'art  ii.,  the  lioUnicai  RMUlUk 
J.  B,  Uwt..  Bart.,  K  K.S..  Ur.  J.  11.  Oitbcrt.  r.R.S..  aad  Dr. 
M.  T.  liaMn,  F.iLS.  FML  Trmu.,  ftn  h.,  iSSa.        alMlt  n»- 


in  1856,  at  which  time  the  herbage  appeared  to  be  of 
uniform  character.  With  few  exceptions  the  ^ame 
description  of  manure  has  been  applied  year  after  year 
to  the  same  plot  ;  and  two  plot.s,  the  third  and  twelfth, 
have  been  continuously  uoxnanurcd.  For  the  first  nine- 
teen years  the  first  crap  only  was  cut  and  carried  away, 
and  the  second  crop  was  nsuaUy  fed  off  by  sheep  who 
were  receiving  at  the  tine  no  other  food.  Of  recent 
years  it  has  been  more  and  more  the  practice  to  make  the 
second  crop  also  into  hay,  and  it  is  intended  to  adhere  to 
this  plan  in  future,  weather  permitting. 

1  he  pro  Jute  of  every  plot  is  weighed  as  hay,  and  the 
result  calcul.ited  per  acie.  Taking;  the  average  of  the 
first  twenty  years,  the  unmanured  plots,  3  and  13, 
gave  the  lowest  yields  of  all,  2i|  and  24  cwt.  respec- 
tively. Next  above  these  is  plot  5,  manured  with 
ammonia  salts '  at  the  rate  of  400  lbs.  per  acre  per  annUD, 
the  yield  giving  an  annual  average  of  26^  cwt.  per  acre. 
The  highest  average  recorded,  6:^  cwt.  per  acre,  resulted 
from  a  mixed  manure,  containing  500  lbs.  bulpbate  of 
potash,  100  lbs.  sulphate  of  sod.i,  100  lbs.  sulphate  of 
magnesia,  34  cwt.  superphosphate  of  lime,  600  lbs. 
.immonia  ^alts,  and  41*1  lbs.  silicate  of  soda, — a  tre- 
hu  iuIdus  tlressin;;,  by  the  way.  The  average  yields  on  the 
other  plots,  each  one  of  which  received  diiferent  manuhal 
treatment  from  that  of  the  otlia%  naga  themielvea 
between  these  extremes. 

But  the  tneie  qoantitathe  estimation  of  the  fceaito  waa 
a  comparattvcly  simple  task  to  that  of  making  a  qualita- 
tive examination  of  each  crop.  The  proximate  analysis 
was  into  the  three  cl.isses  of  gmmincous  herbage,  legu- 
minous hcrbaije,  ami  miscellaneous  herbage,  the  last- 
named  containing  all  plants  not  referable  to  the  Gra- 
mine.L-  or  the  I.egimimosa; ;  .md  even  this  task  would  not 
be  .»  very  clilil.ult  one.  IJut  when  it  is  stated  that  in 
certain  seasons  a  complete  botanical  analysis  was  made, 
whereby  each  species  of  plant  was  separated  from  dXL  tba 
Others,  then  tbe  irksoraawss  of  tbe  work  will  be  appr^ 
dated.  For  the  details  of  there  analyses  we  must  refier 
to  the  nemmr  itself,  but  the  following  is  worth  repro- 
ducing. **To  quote  an  extreme  case  in  illustration  of  the 
ditference  in  the  i  h aractcr  of  the  herbage,  and  of  the 
difTfTcnce  in  the  degree  of  diihculty  of  separation  accord- 
;ii;_;i  .  ,  it  may  be  mentioned  that  whilst  a  sample  of  20  lbs. 
from  otic  plot  in  1 872  only  occupied  from  four  to  five 
days  in  botanical  analysis,  a  Sample  of  equal  weight  from 
another  plot  in  the  !same  >ear  occupied  thirty  days." 

The  total  number  of  different  species  of  plaatStluitliave 
been  detected  on  tbe  plots  is  89 ;  of  these,  20  are  graiiet, 
10  are  leguminous,  and  tlw  remaining  59  belong  to  mis- 
cellaneous orders.  The  89  species  comprise  59  dicoty- 
ledons, 26  monocotyledons,  and  4  cryptogams.  3  of  which 
are  mosses  (Hypnum;  ;  they  are  arranged  under  63  genera 
and  22  orders.  (  f  the  inisctilancous  plants  there  are  13 
species  of  Comj  osila;,  6  of  Rosacea?,  5  each  of  Ranuncu- 
lacea:  and  Umtielliferse,  3  each  of  Labiata.-,  Polygonacex, 
Liliaceae,  Caryi^lliyllex,  Scropbulariaccc,  and  Musci,  3 
each  of  Rubiacea:  and  Plantaginese,  and  1  each  of  Crud- 
lierK,  Hyperidnes^  Dipsacea^  PrimuUooK^  Ordiidaoei^ 
JuncaceR^  Cvperacec,and  Filices.  Sixgeaeraoidvirara 
represented  by  more  than  one  species ;  these  were  Ranun- 
cuius  5  species,  Rumex  3,  and  FotentiUa,  Galium,  I.eon- 
toiloii,  .i!id  V'eronica,  2  each.  The  20  species  of  grass 
comprise  14  K'^^'iera  ;  Ke^tuca  is  represented  by  4  species, 
.\vcna  by  3,  I'oi  b}  2,  and  Anthoxanthum,  .-//(^/>tv»<r«j, 
Phleum,  j-li^rmtis,  .Vira,  Holcus,  Briia,  Dactylis, 
Cynosunis,  liromus,  and  Lolium  by  i  each.  The  fact 
that  the  four  genera  whose  names  we  have  italicised  were 
only  represented  by  one  species  each  senret  to  indicate 
somewhat  the  nature  of  the  bwd.  Had  H  betil  wet  or 
marshy  in  parts,  Alopecurus geniculatus  might  hare  been 
looked  for  as  well  as  A.  praiensis.    Had  not  the  plots 
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been  quite  away  from  hedgerows,  several  species  of  Bro- 
mus  might  have  Jiccompanicd  B.  tnoilii,  while  Arr/u-na- 
therum  a'rntueum  and  Brachypodium  sylvntn  um  might 
also  have  been  looked  for.  The  total  absence  of  Giyceria 
further  shows  the  £airly  dry  character  of  the  soil.  Lastly, 
the  lo  fpedcs  of  Leiuminosx  fall  under  5  genera— of 
Trifoltam  4  apedes,  Lotas  and  Vicia  a  each,  Lathyrus 
and  Ononis  i  each. 

Ten  species  of  grasses  occur  on  all  the  {dots :  Antha- 
xemthum  odor  at  11  in,  A/opecurus  fraUnsit,  Agrosiis  vul- 
garis, Holciis  lanatus,  Avcna  Jhwcsccns,  Poa  praUnsis, 
Pea  trivialis,  Pailvlis  fflpmerndt,  I-'csdica  ovina,  ami 
Lolium  perenne.    l-\  rJui  a  ciiator  v{a.s  only  found  in  one 

t>t,  and  F.  loliacea  in  two.  PhUum  praUns*  occurred 
about  one-fourth  the  number  of  plots,  Aif»  aespitosa 
in  about  one>balf,  Brisa  metUOf  Cytusurus  aisUUms, 
Fulmm  fnUmsiSf  and  Bromus  milhs  in  sixteen  or  seven- 
teen. No  IcgUBWMwa  plant  occurred  in  all  the  plots,  but 
Latfiyrus  pratensis  was  found  in  nineteen  plots,  Tri/o- 
liuin  ripdi':  .ind  T.  pratfHse  in  seventeen,  l.i  lus  cornicu- 
latus  in  sixteen,  and  7".  minus^  T.  procumbois,  L.  major. 
Ononis  mnmuis^  Vidm  a^imm^  and  V,  Chuniooly  in  one 
each. 

These  details  will  serve  to  indicate  the  nature  of  the 
flora  of  the  plots.  Certain  miscellaneous  plants  coounon 
on  many  oki  pastures  in  this  country  are  OOlMpicoeQB  by 


Uicir  absence.  TIm  diy  and  level  chanwtier  of  the  mea- 
dmr  win  aeeeunt  for  dw  abacnce  of  CaMha  and  Juncus. 
No  species  of  Geranium  is  recorded.  But  the  most  note- 
worthy fact  appears  to  be  the  absence  of  certain  scrophu- 

lariaceous  frcncrn,  which  .ire  by  no  means  unconinion  on 
old  ^rass  lands,  nanicK',  H.irtsia,  Euphr.i'-ia,  and  Khinan- 
thus.  The  quality  of  the  land  is  jjrul)  ihU  too  j^ood  for 
the  first  two,  and  the  applir.Mion  of  manure  would  cer- 
tainly be  against  Euphrasia,  but  Rki$tantkus  Crista-galli 
is  very  common  on  old  meadows,  as,  for  example,  in 
Derbyshire  and  Worcestershire. 

The  object  which  the  attthois  kept  in  view  in  writing 
tfds  section  of  thdr  report  was,  in  raeir  own  words,  "  to 
riiow  both  the  normal  botanical  composition  of  the  herb- 
age, and  the  changes  induced  by  the  application  of  the 
different  m.muring  aj;ents,  and  by  variation  in  the  cli- 
matal  i  onditions  of  the  different  seasons  ;  and,  as  fcir 
as  in. IV  111',  to  asi  ertaii)  what  .irc  the  special  rharartuis  of 

frowtb  above  ground  or  underground,  normal  or  induced, 
J  virtue  of  which  the  various  species  have  dominated, 
or  Itave  been  dominated  over,  in  the  struggle  wliich  lias 
ensued.*  At  the  outset  it  was  noticed  that  those  manures 
which  are  most  eflective  widi  coeals  grown  on  arable 
land  were  also  most  active  in  Increasing  the  quantity  of 
grass  amongst  the  herbage,  and  that  the  manures  «hich 
aie  most  beneficial  to  beans  or  rlover  produced  the 
CreatCSt  ])rop(>rtion  of  Icxuniinous  herbage.  Thus,  the 
highest  gratniiitous  produce  resulted  from  a  highly  nitro- 
genous manure,  such  as  anunonia  salts  or  nitrate  of  soda, 
with  alkaline  salt;*,  particularly  potash  ;  but  side  by  side 
vid>  the  increase  in  the  total  gramineous  herbage  there 
WM  a  decrease  in  the  actual  number  of  species  of  grass. 
Ob  the  other  hand}  the  highest  percentage  of  leguminous 
ffioduce  was  the  resok  of  a  mixed  mineral  manure  with 
The  percentage  results  on  the  following  plots 
points  : — 

Pl^-l  7  PIoU  .1  and  la.  Pl  ii  ii. 
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7  was  the  inost  favourably  manured  for  leguminous 
predoce,  it  received  mixed  mineral  manure  alone,  in- 
cluding potash  ;  jilots  3  and  12  were  the  two  unmanurcd 
ones ;  plot  1 1  was  the  most  favourably  manured  for 
gramineous  produce,  it  received  Soo  los.  ammonia  Salts 
with  mixed  mineral  manure,  including  potash. 


Special  observations  and  complete  botaiueal  sep.ira- 
tions  made  at  intervals  of  five  years  to  determine  the 
influence  of  seasonal  variations  show  that  "a  given  quan- 
tity of  the  produce  grown  under  the  same  conditions  as 
to  manuring  might  be  composed  very  differently  in  two 
different  seasons." 

The  influence  due  to  the  qiedal  medium  throafh  vhidi 
a  paftkuhur  pfanit-food,  vatSU  as  nitrogen,  is  linsnntad  M 
the  plant,  is  aptly  illustrated  in  the  foQowtn^  extract; — 
"  Because  a  particular  grass,  or  other  plant,  is  little  bene- 
fited by  ammonia  salts  for  instance,  it  does  not  follow 
that  it  will  not  be  favoured  by  nitrates  ;  nor,  because  if 
while  ^jrowing  in  association  with  other  species  it  may 
not  be  specially  benefited  by  a  particular  manure,  dues 
it  follow  that  it  would  not  derive  advantage  from  tut  wsm 
substance  when  growing  separately." 

Nearly  all  the  plants  00  the  plots  are  perennials^  very 
few  are  annuals,  Brvmit  mmis  being  the  only  cise 
amongst  the  grasses.  The  advantage  possessed  by  deep- 
rooting  over  surface-rooting  plants  was  wcil  brought  i  t 
in  the  droughty  season  of  1870,  when  the  latter  suncrcJ 
considerably  from  lack  of  mo'sture.  The  locon.i  t  ve 
power  of  underground  stems  is  of  great  use  to  some 
plants  :  '  the  stock  continues  to  grow  at  one  end,  year 
after  year,  the  opposite  end  gradually  dying  away.  In 
the  course  of  a  few  years  the  plant  therefore  occupies 

Blile  a  difiierent  poaitkm  from  that  which  it  atfimluML" 
otwtthstanding  the  feneral  rale  that  dM  cfakf  cfiktef 
nitro{;enotts  manures  is  to  fiivour  the  extension  of  foliage 
and  give  it  depth  of  colour,  while  that  of  mineral  manures 
is  to  encourage  stem  foniiation  and  the  production  of 
seed,  and  notwithstanding  that  e.vcessive  nitrogenous 
manuring  prolongs  the  development  of  the  vegetative 
organs  till  perhaps  the  resources  of  the  plant  are  ex- 
hausted or  the  season  is  over,  while  excess  of  mineral 
manures  may  induce  premature  ripening,  yet  so  far  as 
the  experiments  have  gone  no  absolute  change  in  the  tfa> 
tinctive  form  of  any jDHnt  has  been  effected  by  the  pro- 
longed use  of  the  dtfleicnt  BUnuresj,  though  changes  of 
degree  are  sometimes  very  marked,  aa  m  the  tnfks  ef 
Dat  lylis  gknncrata. 

The  battle  for  life  between  the  v.4rious  species  of  plants 
growing  in  the  meadow  is  dependent  mu.h  less  on  the 
chemical  composition  of  the  soil  than  on  its  physical  cha- 
racter, its  capacity  for  holding  water  and  its  permeability 
to  roots.  The  immediate  source  of  victory  lies  very 
genoaUy  in  the  powerful  mot-growth  of  the  survivon, 
uw  teim  "root*  here  covering  all  kinds  of  undefgroma 
stem.  The  various  influences  aflecting  the  strug^  for 
existence  amongst  meadow  plants  are  discussed  by  the 
authors  in  a  fascinating  manner,  and  this  part  01  the 
memoir  is  of  special  x.tUic  to  the  botanical  student. 

Every  pi.oit  I  Cv- ui nn i;  011  the  plot- is  de.ilt  with  indi- 
vidually, and  in  ihe  case  of  each  grass  and  le^juminous 
plant  and  of  the  more  commonly  occurring  weeds,  a  table 
showing  the  relative  predominance  is  given.  The  fact 
that  plants  cloacly  allied  morphologically  may  yet  differ 
widely  in  their  pbysiological  endowments  is  strikmglv 
illostrated  by  the  two  species  of  Poa,  P.  irivUHs  and  P. 
pratensis.  These  two  plants,  sprung  at  no  very  distant 
period  from  a  common  ancestor-  for  this,  we  presume,  is 
the  niorjihological  signih -.incc  ol  their  being  placed  in 
the  same  genus— differ  oidy  in  the  most  trivial  points  :  P. 
prtitfitsis  IS  smooth,  slolonifcrous,  and  has  a  blunt  ligule  ; 
P.  trivialis  is  rough,  has  no  stolons,  and  possesses  a 
long  pointed  ligule.  We  reid  that  "the  stMa«<hMBiq( 
PoapraUmis  is  specially  benefited  fav  nitrogenouanammi 
in  the  fom  of  ammonia  salts  ^  comlxnattoQ  witn  nunefal 
manure),  but  not  at  all  by  mtrate  of  soda,  whereas  the 
more  finely-rooted  and  non-stoloniferotu/'Mf /m/i'io/Ar  has 
declined  markedly  on  the  ammonia  plots,  but  has  re- 
mained very  prominent  on  the  nitrate  plots,  es|vcially 
where  the  larger  amount  of  nitrate  was  used  with  the 
mixed  mineral  manure."  Thus  in  1872,  on  plot  9  (mineral 
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manure  and  arnmonM  salts) pratensis  gave  22  67  per 
cent,  of  the  total  pwdace,  and  P.  trivialis  only  0*64 ;  on 
plot  14  (mineral  manone  and  nitrate  of  soda)  A  irMmHt 
gave  2476,  and  P.  prmtmsis  only  2 -57  per  cent  It  k 
soggested  that  the  relatively  shallow-rooting  P.  trivialis 
predominates  on  the  nitrate  plots  by  reason  of  its  fine 
aoi&ce-roots  arresting  and  talcinj,'  up  the  nitrate  before  it 
has  bad  time  to  penetrate  too  deeply ;  this  plant  invari- 
ably makes  rapid  growth  upon  ue  application  of  the 

nitiate  of  soda  in  the  spring. 

The  remaining  portion  of  the  memoir  it  devoted  to  a 
diKossion  of  tbe  botany  of  each  aepaiate  plot  in  each 
season  of  complete  botanical  teamtton,  and  it  carried 
OMI  with  the  same  daborate  detail  as  the  earlier  portion. 
No  one  can  read  this  memcrfr  without  being  impressed 
with  the  great  power,  loo  frequently  nvLrlookc*!,  pos- 
sessed by  the  subtermncm  members  of  the  plant  body  in 
decid'.n;.:  the  stru.:L;le  tHr  c\i-itMirc  ;  much  of  the  inter- 
necine warfare  is  carried  on  in  the  dark. 

It  is  quite  possible,  and  indeed  probable,  that,  had  a 
similar  aetiea  of  experiments  been  simultaneoasly  carried 
oet  In  anether  part  of  England  with  a  slightly  different 
dinMMe,aad  on  a  diiferent  kind  of  eoil,  the  raMlU  might 
have  differed,  bet  only  in  slight  details.  Such  a  splendid 
series  of  experiments  nn  grass  land  hns  never  before 
been  consummated,  and  the  memoir  embodying;  the  results 
will  well  repay  the  most  <  aroful  study  and  perusal  not 
only  of  the  agriculturist,  btit  of  the  botanist,  the  chemist, 
and  the  evolutionist.  It  may  perhaps  be  long  before  the 
great  lessons  learnt  in  Rothamstcd  Park  have  filtered 
down  to  those  to  whom  they  should  be  of  most  practical 
valwu  bat  we  do  not  despair  of  a  time  coming  when  the 
iiiHli%eai  naaaring  of  grass  lands  fcr  ver}-  specific  ob- 
jects will  form  a  part  of  ordinary  agricultural  practice. 
Those  who  will  put  their  hands  to  the  plough  in  the  field 
of  agricultural  research  nuist  be  content  to  trudge  along, 
laboriously  and  unnoticed,  in  the  furrow.  Thrir  disco- 
veries ( .innoi  be  made  in  a  wcc'-c,  or  a  moni!i.  as  arc 
many  in  electricity  or  in  chemistry,  but,  like  those  at 
Rothamsted,  ^rtdoi  arc  now  in  their  twenty-eighth  year, 
and  are  still  going  on,  they  can  only  be  looked  for,  even 
after  the  expendltaie  oiF  mwdi  thought  and  of  unflagging 
indnstrf  and  peraeverance^  aa  **<he  long  teault  of  time." 

W.  Fkeam 


FAUEOUTHIC  MAN—HIS  BEAD 

ORXAA/F.NTS 

'CVERX  one  who  has  noticed  the  objects  found  in 
'  caves  of  PaLrolithic  date  knowi  the  evidence  which 
supports  the  idea  that  cave  men  wore  bracelets  and  neck- 
laces, but  the  evidence  that  the  older  river-drift  men  wore 
similar  ermunentt  is  more  obscoteb  Still,  when  one 
notices  the  extreme  faeaoty  and  precision  of  make  of  eooie 
Pakeolithk  implements,  one  cannot  help  smmistag  that 
the  more  ancient  savages  of  oor  old  river  sides  also  had 
sufficient  personal  pride  anrl  ideas  of  ornament  to  some- 
times decorate  their  bodies  with  beads  in  a  similar  fashion 
with  the  cave  dwellers. 

Ur.  Rigollot  ("  Mdmoire  sur  des  instruments  en  Silcx," 
p.  16)  refers  to  the  well-known  foraminifcrous  fossil  from 
the  chalk — Coscinopora  glotuiaris,  D'Orb.  (sometimes 
fonad  in  river  gravels  with  FalaraUthic  implementsX  as 
bceds  probably  used  by  Paleolithic  meo  ;  and  Sir  Charles 
Iflel  (»*  AMiouity  of  Man,"  p.  1 19)  siys  :  "  Dr.  Rigolloes 
ttgODCntin  favour  of  tlicir  having  been  used  as  neck- 
laces and  bracelets,  appears  to  me  a  sound  one.  He  says 
(Dr.  Ri^'oUot)  he  often  found  small  groups  of  them  in  one 
pLice— just  as  if,  when  swept  into  tlie  river  s  bed  by  a 
flood,  the  lx)nd  which  united  them  together  remained  ua- 
Woken."  Mr.  James  VWatt  of  Bedford,  in  describing 
Jhese  bead4ike  fossils  (fieolci^ist,  1S62,  p.  334),  says  he 
J       .    ;  more  than  two  hundred  specimens,  and  on 


making  sections  of  some  of  them  he  saw  markings  which 
appeared  to  indicate  "  drilling  with  a  tool  after  the  object 
was  fossilised.''  In  specimens  from  the  chalk  the  hole 
throogfa  the  ioosll,  though  oanimonly  smigfat,  eidubitt 
of  course  no  artificial  drilling  hot  dwws  the  Hfuctine  of 
the  foraminifer. 

1  ani  not  aw  .ire  of  any  confirmation  hidieito  made  of 
the  t*ti  curious  observations  noted  above,  but  so  little  is 
at  present  known  ot  tin-  habits  of  rivcr-dnft  men  that  the 
following  notes  may  prove  of  some  interesL  Where  there 
is  so  much  daikneas  the  slightest  i^immer  of  new  llgjit  Is 
wdcome. 

After  kmg  searching  for  fhe  Coacinopora  at  Bedford 
without  nsttlt,  I  lighted  on  waua  enmplee  at  KempetOft 
In  r88a   In  this  year  I  fomd  ui  a  few  days  over  two 

hunclrcd  cxntnplcs  ;  they  occurred  with  unabradcd  imple- 
nienis  ,uul  flakes  and  carbonised  vegetable  remains. 
After  thi:,  d.itc  the  Coscmopora  again  ceased,  and  trum 
then  till  now  I  have  met  with  but  few  examples.  The 
finding  of  the  above-mentioned  large  number  of  speci- 
mens all  congregated  tegether  appeared  to  lend  some 
confirmation  to  Dr.  Rigollot's view,  for  it  seems  unreason* 
able  to  believe  that  so  laige  a  number  could  by  any 
nataial  possibility  find  a  powion  in  one  plaee  hi  any  river 
gravel. 

As  my  examples  were  found  at  Bedfbrd,  at  a  place 

where  Mr.  Wyatt  must  at  one  time  .also  have  found  a 
considerable  n\imlx-r,  I  naturally  examined  the  ^i>eciniens 
carefully  to  sec  il"  1  f  ou]  1  trace  an\  artifiti.al  drilling  or 
enlargement  of  the  n.uuial  hole.  1  speedily  noticed  th.at 
the  surface  round  each  :  rifice  in  many  of  the  beads  was 
abraded  as  if  by  the  constant  contact  of  the  bead  next  on 
a  striag.  A  few  of  the  beads  also  bad  the  hole  aitifietdty 
eolaiged,  sometimes  at  both  ends,  as  at  section  A,  some* 
times  in  the  middle  as  at  the  section  B,  and  sometimes 
at  one  end  only,  as  at  the  section  c.  The  dotted  lines  in 
these  illustrations  show  the  original  natural  orihce,  the 
solid  lines  near  the  dotted  or.i  ,  sliow  tl»e  enlarj;emcnt  by 
artificial  drilling,     Tlie  illu -traiions  are  all  a.  tual  size. 

ajjpcars  cmnpara- 


'Mie  illu 'traiions 
In  most  of  the  instances  the  tlrillin;,' 
tively  fresh,  in  others  less  so,  but  it  must  be  remembered 
that  the  implements  fomd  with  them  were  mostly  WM- 
bradcd,  and  vegetable  remains  were  found.  These  speci- 
mens were  found  by  myself.  They  were  not  touched  or 
manipolated  by  the  workmen.  Other  examples  of  these 
beads  had  one  end  near  the  orifice  broken  away  as  if  in 
an  attempt  to  enlarge  the  opening  by  breokillg  the  sob- 
stance  of  the  fossil  away  as  at  n,  I',  V. 

Whilst  lookinj^  through  the  fallen  materi.al  in  the  pit. 
the  piece  of  naturally  perforated  fossil  shell,  illustratea 
actual  size  at  o,  attracted  my  attention.  The  hole  is 
probably  due  to  a  shell-boring  mollusk,  but  when  I  saw 
the  ^ect  in  the  drift  I  distinctly  n  )ticed  that  a  black 
substance  entered  at  one  side  of  the  hole  and  emerged  at 
the  other;  at  the  moment  of  picking  the  object  up,  thia 
material  fell  to  dust  teith  part  of  the  very  friable  snmee 
of  the  fossil  shell. 

Some  of  the  beads  (as  seen  in  section  at  H,  j,  K,  i.)  also 
bore  very  distinct  traces  of  a  similar  black  siib>tance 
within  til!'  uritice,  although  not  seen  till  the  sand  and  part 
of  the  black  substance  itself  had  fallen  out.  This  black 
material  I  took  to  be  the  remains  of  part  of  the  ligament 
on  which  the  beads  were  ori^nall^  strung  by  their  Pabeo- 
Uthic  owner,  and  with  this  idea  m  mind  I  sent  some  to 
an  analytical  chemist  who  examined  the  material  far  nn 
with  the  fbllowfaig  result : — 

*'  The  tc  tin^'  for  nitrogenous  organic  matters,  of  which 
animal  tissues  are  composed,  was  tested  in  the  same 
manner  as  testing  water  for  such  matter,  that  is,  by  con- 
verting it  into  ammonia ;  precautions  were  of  course 
taken  to  eliminate  from  the  results  any  ammonia  already 
existing.  The  amount  of  ammonia  was  strikinglv  evident 
and  showed  with  each  bead  examined  separately.  The 
blackening  of  the  etganic  matter  in  the  holes  of  the  beada 
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majr  li«ve  Uken  place  in  a 
formatkm  of  coal" 


•imilar  to  that  of  tlie 


On  tcstin;;  the  bcTds,  which  consist  rhicfly  of  rnibonate 
of  lime  or  chaik,  w  itliout  the  bl.ick  inait  rial  in  llic  oriticc. 
the  chemist  reportfcl  iliai,  "when  treated  in  tlie  same 
manner  as  those  originally  sent,  they  show  the  presence 
of  a  con-^iderablc  amount  of  heterogeneous  or  animal 
ofganic  matter,  as  was  to  be  expected  from  their  origin- 
bat  iMM^  I  thliik,so  modi  as  those  whh  dw  black  deposit* 


Pkfac^thic  ikad  OnuuiMiiU  ffmiiuptni  gMmlmrh,  D'Orb  ).  tfaowiqg 
traces  of  tlw  or^iMl  \tfjuunx  aad  aitifidal  cnlaifMMtt. 

Mr.  A.  Clarke,  aoa^^tical  dieinist  of  Huddersfield,  who 
also  made  an  iuialysis  for  me,  reported  as  follows  :— 

"I  divided  the  bead  into  ihrce  portions.  No.  i.  The 
thin  dark  crust  forming'  tlie  internal  portion  of  the  ring  ; 
this  is  most  certainly  orj^anu  matter.  No.  A  j^owdery 
part  l>eiween  No.  i  and  the  main  body  of  the  ring,  con- 
sisting of  small  quantities  of  carbonates  of  iron  and  lime. 
No.  3.  The  outer  niain  body  of  the  riog.mostIy  carbonate 
of  lime,  and  a  small,quantity  of  silica ;  nere  there  is  only 
a  trace  of  organic  matter,  but  it  is  most  distinctly  present." 

WORTHINOXON  G.  SHITH 


ISIKTIS  L\'  CORNWALL,  AXD  DLD  IRON  AAD 

COPPJIR  PRECEDE  11  Nt 

AT  Pensance  00  October  19, 1883, 1  asserted  that  the 
inventkm  of  thi-aindthv  was  Cotnisi]^  Imt  dinmted 
the  clahn  of  St  MichaePs  Motmt  to  be  the  sole  claimant 

to  the  title  of  Iktis,  the  tin  shipping  port  deicribed  by 
Diodorus  Siculus  1800  years  ago,  and  I  thought  the  in- 
ventions of  metals  were  in  this  order:  (l)  iron,  i.;)(  opper, 
(3)  tin.  \Vc  may  consider  the  Romans  invaded  IJritain 
purposely  to  obtain  its  metals,  which  were  then  worked 
extensively  by  the  British  inhabitants.  I  believe  the 
Jtomans  cither  adopted  Celtic  names  of  places  or  things, 
or  translated  their  meaniqg.  I  find  the  Cornish  district, 
or  Laatfs  End,  described  hjr  Ptolemy  the  geographer  in 
the  second  century  as  "  Belerium,"  that  is  the  land  of 
nlaes,*'  bal '  being  Cornish  for  a  mine.  The  word  is  also 
met  inth  in  Irish.  In  the  same  OMUiner  the  sicin  boats 


used  the  Comiahmen,  which  so  much  astonished  the 
Gredc  tiavelleis,  were  described  by  die  decks  under  the 

name  of  "coracles,"eviden^aCeincWOrd  from  the  Cdlie 
root  "  cren  "  or  "  croen,"  skin.  So  tin,  I  think,  is  derived 
from  the  Irish  word  '' teine,"  Welsh  "tan,"'  teine 
probably  also  expressing  brightness.  Even  in  the  Malay 
Peninsula,  in  the  Mast  Indies,  a  uor.i  ot  ^mui.ir  sound, 
"timah,"  still  stands  for  "  tin,"  and  not  the  Greek  term 
for  that  metal  "  kassiteros. " 

Then  the  Cornish  term  "  iatan,"  ibr  iron  ia  similar  to 
English  *<iron,"  Gtman  ««E{sen,*'  Wdsb  ^^haiariL** 
Greek  "  seiderion,"  in  which  ei  is  the  important  syllable. 
The  Latin  word  "ferrum"  is  probably  a  form  of  "  ierrum," 
and  the  Sanskrit  "a\  as"  is  fur  iron, metal.  Nearly  the  same 
word  for  iron  is  therefore  used  in  all  the  .Aryan  languages, 
while  ";es''  or  "k.dkos"  stands  for  bronic  or  copper, 
and  has  only  a  comparatively  locil  extension.  The  wide 
spread  of  the  name  for  iron,  or  ei,  is  important,  as  it  points 
to  iron  being  the  metal  made  before  the  division  of  tlie 
Aryan  race,  and  therefore  before  copper  or  tia. 

Th:re  is  another  and  I  bdieve  new  aij^BMot  The 
most  easy  process  of  copper-smelting,  which  even  now 

is  largely  used,  may  h.we  l)een  the  only  plan  known  in 
prehistoric  times.  To  use  this  process  it  was  necessary 
to  provide  iron  to  precipitate  copper  from  solution  .At 
the  present  time  6000  tons  of  iron  are  sent  annually  to 
the  Rio  Tinto  mines  in  Spain  from  Great  Britain  in  ( 
to  precipitate  the  cojiper  Irom  solution. 

It  is  pOMiUe  that  the  discovery  of  the  art  of  pro 
crude  iron,  wlilch  would  be  useful  for  precipitating  copper^ 
may  have  preceded  the  invendoo  of  broase,  and  yet  the 
art  of  forgmg  difScuIt  pieces  may  have  been  a  later  inven- 
tion than  that  of  casting  bronze  celts  in  metal  moulds. 

Iron,  if  not  steel,  .appears  to  have  been  made  in  Egypt 
both  in  hearths  and  in  crucibles  certainly  before  3134  B.C, 
but  bronie  was  more  need  in  Greece  tqp  to  ^  ^jc  dias 
iron. 

The  smith  in  the  sagas  and  feOdore  is  the  important 
person,  not  the  caster  or  founder  of  branae  weaponsL 
why  was  the  smith  so  important?  Becansft  hemdiad 
the  small  particles  of  gold  found  in  the  etreana  into  ned 
lumps,  and  with  hb  hammer  drew  them  oat  into  wire  and 
thin  plates.   Gold  was  made  in  such  small  quantities  that 
it  dia  not  require  large  crucibles  such  as  would  be  neces- 
sary tor  lin )nze.    As  iron  was  made  by  a  simple  welding 
or  forg;!ig  process,  its  production  appears  to  be  a  more 
ancient  art  than  bronze  casting,  which  required  l.irge 
crucibles  and  mixing  in  exact  proportions  with  tin,  a 
process  more  difficult  than  in  the  infimcy  of  metallurgy 
was  likely  to  be  invented.  Then  one  ore  of  iron,  odire 
was  the  first  metallic  on»  collected,  long  Iwiine  m  die- 
covery  of  any  of  the  metal.   Ochre  is  found  collected  Ibr 
use  as  a  paint  to  ornament  the  cave  men  in  the  Paleo- 
lithic period,  and  is  .issociatei  «ith  limestone  and  char- 
coal.   Accident  in  the  fire  might  have  thus  led  to  the 
discovery  of  metallic  iron  in  \ery  early  times.  Such 
particles  of  iron  placed  in  a  ceitain  stream  in  tlie  hlind 
of  Anglesea  (an  early  peopled  district)  would  prei  ipitate 
the  copper  in  solution  in  that  stream  in  a  state  of  pure 
copper  ready  to  mix  with  tin  to  make  bronze. 

Another  point  of  great  interest  in  this  question  ia  the 
position  of  Roman  roads,  proving  a  prior  metalhnigicat 
trade,  and  therefore  some  considerable  civilisation.  T^r 
Romans  erected  their  Roman  villas  and  cimps  always  near 
Roman  roads,  and  these  roads  appear  always  arranged 
for  military  or  metallurgical  pur])oses,  never  for  protect- 
ing agriculture,  or  levying  imposts  on  the  Hritons.  There 
is  historical  evidence  that  the  Romans  did  not  introduce 
metallurgy'  into  Britain. 

We  may  observe  there  is  a  great  concentration  of 
Roman  roada  at  Vnncbesler  fVenta  BelgaramX  Roads 
meet  at  the  pdntof  junction  from  Exeter  with  this  town, 
Cor  bringing  Cornish  or  Dartmoor  tin,  or  lead  and  iron 
fiom  the  Mendipe,to  the  Htuapabire  coast;  iron  ft«m 
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South  Wales,  and  lead  from  North  Wales.  There  were, 
near  Winchester,  several  great  ports  for  Continental  trade, 
x-iz.  Magnus  Portus  (Portsmouth),  Trisantonis  and  Clau- 
sentum  (Southampton).  Winchester  is  near  Heaulieu. 
Below  Beaulieu,  six  miles,  is  Stansoar  (stone)  Point,  from 
"  stannum,"  tin.  This  is  nearly  opposite  Gurnard's  Hay 
(Gubemators,  across  the  Solent  two  miles),  where  there 
are  remains  of  Roman  vill.as.  Thence  to  Newport  and 
Brading,  where  the  great  Roman  discoveries  have  been 
recently  m.ide.  Among  the  "  Islands  of  Britain  "  Ptolemy 
gives  one  as  "  V'ectis,"  in  Celtic  Wyth. 

Now  Vectis  has  been  hitherto  treated  as  if  it  were  only 
the  name  of  an  island,  the  Isle  of  Wight  ;  but  vectis  is 
really  the  Latin  term  for  a  bolt,  or  security,  and  was 


I  probably  applied  to  harbours,  and  is  a  translation  of 
!  "  Gwyth."    A  lock  means  also  a  canal  lock. 

If  Prof.  Rhys  is  right,' that  "Ictis"  and  "Itius"'  are 
the  same  word,  we  may  go  further  and  say  that  the  Portus 
I  Itius,  from  which  Caesar  started  from  Britain,  containing 
'  his  800  ships,  was  merelv  a  technical  term  for  a  vectis  or 
secure  harbour  attacheu  to  a  town,  such  as  that  at  the 
I  mouth  of  the  Liane  (Boulogne).    It  is  only  a  centur)'  and 
'  a  half  since  the  natural  basin  of  Boulogne  has  been 
partly  filled  up  by  the  sea  sand,  and  there  was  an  estuary 
supplied  by  the  Liane  stream  at  the  time  of  Caesar,  not 
unlike  those  drawn  by  me  in  shape,  but  without  a  through 
passage. 

In  fact,  not  only  along  the  English  coast,  where 


Dungeness  Beach  has  blocked  up  the  Roman  Port 
Lymne,  and  the  points  where  four  islands  have  been 
joined  to  the  mainland,  as  shown  in  the  drawings.  Figs. 
I,  2,  3,  and  4,  but  on  the  French  coast  great  changes 
have  been  made  by  the  same  causes.  At  Sangatte  and 
Calais,  Wissant,  Ambleteusc,  Boulogne,  St  Michael's 
Mount,  and  in  fact  at  many  places  along  the  coast  of  the 
Pays  Bas,  the  same  filling  up  can  be  observed. 

Caesar's  port  of  embarkation,  Portus  Itius,  may  have 
been  named  in  the  same  sense  as,  according  to  Prof. 
Rhys,  the  old  Irish  wrote  of  the  English  Channel,  viz.  as 
Muir  an  Icbt,  which  he  renders  the  Sea  of  Icht,  and 
which,  according  to  the  view  I  sug>;ested,  would  be  the 
sea  of  the  passage,  evidently  a  different  meaning,  although 
from  the  same  roots,  to  the  name,  which,  with  the  addition 


of  Portus,  we  find  in  Cxsar.  The  term  Portus  Itius 
evidently  was  applied  by  the  Roman  writers  to  the  har- 
bour of  Boulogne,  although  the  city  itself  was  called 
Gcssoriacum.  I  think  this  philological  explanation  and 
the  fact  of  the  distance  from  Portus  Itius  (given  by 
Strabo)  thirty  miles  to  Britain,  removes  every  difficulty  in 
the  way  of  settling  the  position  of  the  port  from  which 
Caesar  started.  (;f  course  the  term  Portus  Itius  might 
also  apply  to  St.  Valery-sur-Somme,  where  a  passage  has 
been  partly  closed,  as  at  Marazion,  in  the  historical 
period,  but  the  distance  given  by  Strabo  is  against  it. 
Species  of  mollusks  arc  found  at  both  places,  Marazion 
and  St.  Valery,  not  now  living  on  the  coast,  and  probably 
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these  estuaries  or  piMfgi  VCTB  only  oitirdy'  opea  in  the 

Crag  pcritxJ. 

I  have  said  Vectis  is  equiv.ilcni  with  the  Celtic  word 
"  gwyth,"  a  passage.  Now  there  is  a  closed  passaj^e  or 
haven  (a  gVyth,  or  vectis,  '^r  ikti>)  from  Sandown  to 
Bembridge  in  the  Isle  of  Wight  (Fig.  i).  From  this 
passage  the  whole  island  gets  its  name  "  Gwyth "  in 
Cdtic  Utm  "  Vectii."  Saxon  "  Wih^"  Engluh  "  Wi^t," 
never  spdt "  WMter  iKboogh  it  bM  white  ekallc  cliflk 

The  safety  of  any  of  the  haibours  called  Vectis  or 
Iktis  arose  from  the  fact  of  these  islands  (or  parts  of 
them)  near  the  coast  of  Britain  being  peninsulas  at  low 
water  and  islands  at  high  water.  These  were,  therefore, 
typical  natural  harbours.  The  (  ,rcek  writers,  Diodonis 
Siculus  and  others,  insist  particularly  upon  this  property 
of  change  with  the  tide.  The  remarkable  tide  contrasted 
ttrongiy  with  the  different  circumstances  in  the  Mediter- 
ranean. Nov  the  prevailing  winds  on  the  south  coa^t  of 
England  have  caused  modern  beaches  to  fonn,  poitictt- 1 
lariy  at  all  of  these  fimr  passages  on  the  south  coast  of 
England,  and  many  of  the  passages  have  been  closed,  as 
we  Know,  in  the  historical  epoch.  Their  ancient  form  i*; 
clearly  shown  in  nu'  woodcut.  Now  the  sea  iS  eptircly 
shut  out  by  modern  hi  aches  and  works. 

The  drawings  show  the  changes  which  have  occurred 
in  Fig.  1,  the  Isle  of  Wight.  P'ig.  2  is  the  passage  be- 
tween the  Isle  of  Thanet  and  Kent,  closed  in  the  histori- 
cal period  between  Ritupse  and  Riqnilbiimi.  In  Fig.  3, 
the  Chenl  Bulc  has  filled  up  tiie  eld  waterway  between 
the  Isle  of  Portland  and  the  m»nland.  Fig.  4,  passage 
from  St.  Michael's  Mount  to  Hayle.  Gravel  ana  stream 
tin-drift,  closing  up  the  ancient  pissage  from  near  St. 
Michael's  Mount  at  Mara/itm  to  Hayle. 

'I'he  type  of  all  that  hLis  h  ippcncd  is  well  seen,  Fig.  i, 
Vectis,  the  Isle  of  Wight.  Even  m  1670  there  was  only 
a  groyne  and  a  small  alluvial  deposit  near  Sandowrn. 
Nearly  all  the  passage  to  Bembridge  was  an  estuary ; 
now  it  ia  nearly  all  drv  land. 

The  temi  "vectis  in  Latin,  or  "iktis"  in  Greek,  was 
no  doolbt  apnfied  to  all  the  passages  in  these  fbor  isumds. 

Tke  Cttmish  tin  no  doubt  came  in  coracles,  and  by 
land  on  horses,  to  Magnus  Portus  or  to  Stansoar  Point 
for  shipment  to  lirading,  and  was  shipped  from  llie^e 
Hampshire  ports  and  isle  of  Wight  port-  to  the  banks  of 
the  Seine,  to  be  carried  on  horseback  in  thirty  days  to 
Marseilles.  Thus  both  the  Bembridge  peninsula  and  St. 
Michael'l  Mount  were  shipping  places  for  tin,  and  both 
were  properly  called  Iktis  and  Vectis,  and  as  usual  we 
find  tnere  was  no  error  in  the  Greek  observations. 

Then  as  to  the  period  when  the  contour  lines  of  die 
south  coast  began  to  change.  The  Crag  period  was  that 
in  which  the  great  e-tuarics  round  (he  Hntish  coast  began 
to  be  filletl  up.  Then  pe'olilc:,  and  sand  were  driven 
alnn^  the  coa-^i.  I  believe  all  the  four  channels  in  the 
drawmg,  were  open  in  the  Crag  period,  and  gradually 
closed  up  in  the  long  period  which  intervened  between 
the  Crag  and  the  present  time.  The  continuous  filling 
op  has  idso  occurred  in  the  estuaries  and  passages  on 
the  opposite  coast  of  the  English  CbanneL  It  is  pro- 
haUe  toat  Portus  Idas,  at  GeiiKwiacuni  ?  (Boulogne)  ob- 
tained its  name  in  a  similar  manner  to  Vectis  and  Iktis 
as  I  have  already  stated. 

We  find  pure  iron  B.C.  3124  in  Egypt.  If  iron  was  a 
necessity  for  the  production  of  copper,  and  the  metal  tin 
was  of  no  use  without  copi)cr,  wc  may  place  the  inventions 
of  the  metals  in  the  following  order:  (i)  iron,  (2)  copper, 
(5)tfat  A.  TvtOR 


THE  REN  NEVIS  OBSERVATORY 

SINCE  the  formal  o(>ening  of  the  Observatory  on 
October  17,  workmen  have  been  engaged  in  fitting 
up  and  finishing  the  interior,  and  pushing  forward  the 
provlsioniiv  of  the  estabUsbment  with  tinned  meats, 


biscuits,  tea,  cofl'e-\  .1..  capable  of  la-^ting  for  six  months, 
with  fuel  for  a  like  [>eriod.  Nothing  that  could  be  thought 
of  has  been  left  undone  to  render  the  observers  as  com- 
tortable  as  possible  during  the  winter.  The  telegraph 
c.ibie  is  nosv  in  working  order  from  the  Observatory  to 
Fort  William,  so  that  communication  is  always  possible 
with  the  outer  world.  Mr.  Omond,  the  superintendent, 
and  his  two  assistants  took  up  their  resideiKe  on  the  top 
of  the  Ben  about  a  fortnight  ago ,-  and  it  is  exUem^ 
gratifying  to  learn  that  the  ouildmg,  every  part  of  which 
during  erection,  and  for  some  time  after  being  roofed 
over,  was  soaked  with  water,  is  now  thoroughly  dry  ;  the 
walls,  roof,  and  windows  have  been  olTjcially  inspected, 
and  found  to  be  perfectly  tight  in  every  res|iect  ;  and  in 
corroboration  ut  this,  during  the  stomt  of  Tluirsday,  the 
gth  intt.,  none  of  the  finer  snow  particles  of  that  elevated 
region  entered  the  dwelling.  As  an  additional  protection 
against  the  severe  wreather  which  may  happen,  a  large 
rail  of  tacpanlin,  tUitj^&ve  fset  loo^  was  carried  on  the 
shoulders  of  twelve  men  to  the  top  on  Monday  last  wed^ 

and  securely  fixed  over  the  roof  of  the  building. 

In  a  letter  dated  the  i4ih  inst.,  Mr.  Omond  States 
that  the  Sunday  previous  was  one  of  the  finest  days 
he  ever  saw  ;  that  Monday  and  Tuesday  were  nearly 
as  good  ;  and  that  on  the  Wednesday  only  the  distant 
view  was  shut  out  by  haze.  Up  to  that  date  the  top  of  the 
Ben  had  been  all  bat  free  from  stormy  weather  ;  mdeed, 
while  tempestuoos  weather  raged  below,  the  wind  rose 
to  a  gale  only  on  Thursday  me  8th.  A  telegram  was 
received  direct  from  the  Observatory  on  Thursday  last 
week,  which  st-tted  that  the  temperature  for  the  day  had 
been  minimum  17  ' and  maximum  2S ',  while  inside  the  Ob- 
servatory the  temperature  was  55  ,  which  happened  to  bc 
exactly  the  temperature  of  the  Scottish  Meteorological 
Society's  ofhcc  in  (leorge  Street  a',  the  time. 

A  meeting  of  the  directors  was  held  .at  Edinburgh  on 
the  15th  inst.,  Sir  William  Thomson  in  the  chair,  at 
which  Dr.  Sanderson,  the  Tteasnrer,  reported  that  the 
subscriptions  now  itttimated  amonnted  to  a  little  over 
5000/.,  nearly  three-frarths  of  which  sum  had  been  sab* 
scribed  rince  t!ie  middle  of  May  last. 

A  scheme  of  work  for  the  coming  winter,  consisting  of 
hourly  ub>evv  itions  by  n  i^lit  as  well  as  by  d.iy,  was 
\  agreed  upon.  Tiie  obser\ atior.s  include  the  barometer; 
dry,  wet,  maximum,  and  minimum  thermometers;  direc- 
tion and  force  of  the  wind  ;  rain,  sleet,  »now,  and  hail ; 
evaporation  from  snow  ;  species,  direction,  and  velocity 
of  uj^per  and  lower  cloud  strata;  and  sunshiny  together 
with  thunder,  lightning,  halos,  aororas,  meteors,  &c 
In  addition  to  the  regular  obser\'ations,  Mr.  Omond  is 
to  conduct  physical  inquiries  into  the  hygrometry  of  this 
liorc.il  climate  by  an  instrument  specially  designed  by 
Frof.  Chrystal  ;  inquiries  as  to  the  direction  and  speed  of 
the  wind  and  optical  phenomena  1j\  instruments  specially 
designed  by  Prof.  Tait ;  and  inquiries  as  to  the  best 
modes  of  conducting  the  observations  under  the  qiedal 
difficulties  presented  by  the  climate  of  Ben  Nevis. 

All  the  hourly  observations  will  be  extended  on  a  daily 
sheet,  three  copies  of  which  will  be  made,  one  for  the 
Observatory,  and  two  for  the  Scottish  Meteerelagkal 
Society,  one  of  which  will  be  sent  to  the  Scottish  MetOOfl^ 
logical  Coimcil,  London.  Forms  have  also  been  sup- 
plied for  monthly  summaries  of  the  observations.  It  has 
further  been  arranged  that  a  series  of  similar  obscrva- 
•.lons  at  S  and  9  a.m.  and  2,  6,  9,  and  10  p.m.  be  made  at 
Fort  Wdiiam  by  .Mr.  Colin  Livingstone,  one  of  the 
Scottish  Meteorological  Society's  observers. 

A  Redier's  continuoosiy-recording  baro^ph  and  a 
Richard^  contlnuoosly^recording  thmnograph  nave  been 
supplied  to  the  Obser\-atory,  and  also  to  Mr.  Uvinutone, 
to  be  used  as  interpellation  instruments.  By  the  doiMe 
set  of  hourly  observations  thus  obtained,  comparisons 

I may  bc  made  between  the  atmospheric  conditions  on  the 
top  of  the  Ben  and  those  at  seoJevd,  whidi  aie  of  sodi 
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vkd  hnpoitanee  ia  die  larger  queadOM  of  maicotology. 

It  may  be  noted  here  that  it  was  found  necessary  to  take 
the  barometer,  wHrIi  had  been  for  upwards  of  two  years 
exposed  in  the  cairn  to  the  severe  weather  of  the  Ben,  to 
Edinburgh  to  be  thorou^Mily  overhauled.  It  has  since 
been  convejxiJ  to  its  |icnii.vricnt  place  in  the  Obscrvatury. 
and  is  in  excellent  urder.  The  full  equipment  of  the 
Observatory  is  delayed  till  next  summer,  wbeD  the 
difcctors  will  have  before  them  Mr.  Bachan's  report  on 
the  instruments  in  use  et  the  AAnM  Enfopcu  meteoro- 
Wical  obserratories  he  visited  in  tfw  anteoiB,  the  work 
or  the  Observatory  during  the  next  e^^  and  tbe 

result;  of  ^fr.  Omond  b  invcstigatioM  iolo  diflenoit 
methods  of  observing  on  Ben  Nevis. 

NOTES 

Wc  doopiy  r«grat  t(i  aaoooiKe  the  death  of  Sir  William 
Swim«ilfwiJsyii(h».attheafBsfrfrtyy«»  Hhdaath 

bsllllbntf^  to  nifHure  of  the  heart,  the  result  of  a  fni:  he 
a  furtnij[ht  since.    Wc  must  defer  to  next  week  a 
!  of  Sir  iraiiui's  amar  and  work. 


I.  i-  propcr-cd  Ik  acpire  for  the  Cambridge  Museum  of 
Comparative  Anatomy  the  bcaatifttl  oolkctioa  iUnstnUiag  tbe 
teuaof  tbe  Bqr  of  Napla,  wMah  Dr.  Dahm  eddhilsd  at  the 
fartcaadonal  nshcrks  Exhibition.  Tbe  cost  will  be  only  8a/., 
litib  ew  ttat  of  the  glut  jars  and  the  akobol  in  which  tbe 


I.iltrr.  Wis'iMANN,  the  African  traveller,  has  just  left  Hani- 
burg  again  on  another  three  years'  exploration  in  the  Cong<7 
itgioo.  Me  baa  undertaken  to  furnish  the  Koyal  Muienm  at 
Bcdia  with  all  tbe  natmal  hiatoiy  apectnem  which  he  may  col- 
het  dmisf  Us  travda,  and  has  evsa  hssn  pievailed  npou  by 
some  antiiropologiMs  to  take  j/bmm  CSMS  of  all  the  lecss  hs 
may  come  in  contact  with. 

Thk  widow  of  the  late  .Mr.  John  Elder,  of  GIa^^,'  >»•,  has 
p»eii  tbe  munificent  sum  of  12,500/.  to  the  l  uiver^ity  of 
Gla»gow  for  the  porpoae  of  eadowiaig  a  chair  of  naval  aicbi- 


We  regret  to  loun  of  ^  death  of  Mr.  James  Steward  C.E., 
who  has  done  aa  owch  for  the  exploration  of  tbe  region  around 
laheNfasM.  At  the  time  of  hie  death  be  was  enfpged  in  ihc 
iaoiMknofafead 


Dr.  n  FCTOR,  F.R.S>f  itated  at  a  recent  mu  'tinf;  nf  the  Wei- 
liiij$t  >D  (N.Z.)  I'hiloaophical  Society,  that  his  tw>j  &clf  regi^tcri.ig 
barometers  had  )>bowa  a  remarkable  up  and  down  vibration  on 
^  refolviag  dram  apoa  which  the  racoid  is  marked  on  dates 
cniuiwwliBg  whh  thoseof  the  Sanda  earthqaake,  and  a  severc 
earthqujke  twcnty-'ix  hours  aflerwiirds,  which  felt  all  .t! mi; 
the  northern  coast  of  Australia.  This  a;Tiiattoii  was  quite  distinct 
ffum  tho5c  caused  l.y  ordinary  atmospheric  infldencea.  He 
•ttribeted  the  cmioiu  tidal  diaturbaaoss  which  occnifsd  on  tbe 
Hew  Znlsnd  coast  in  Ai^gest  to  these  csrthqnaka. 

laalsltorfitem  Ifanadiae,  Biadl,  the  writer  states  Oat  from 

AsfW  31  up  to  September  6,  the  sun,  until  7  a.m.,  could  he 
looked  at  without  tbe  least  difBculty,  iU  light  being  as  soft  and 
palcaa  tbemoon'a. 

At  its  meeting,  Octolier  27,  Sciime  states  the  Philo-sophical 
Society  of  \Va»hiin;t.jn  listened  to  a  communication  by  Dr.  T.  N. 
Gill  on  tbe  icbthyological  results  of  tbe  voyage  of  the  Attairott, 
>od  to  one  by  Prof.  A.  Graham  Bell  on  faUades  eoooerafa«  the 
*^  Ur.Gffi  described  two  aaomaloa  fishes,  one  of  wUch 
"qehcd  the  isatlttttioB  of  a  new  crdcE. 

Usat  JacOBSON,  who  has  spent  four  years  on  the  mrih-wt-^i 
1  of  Aasriea  ia  maldag  ethnological  collections  for  the  Ikriin 


has  rsecmly  retamed,  and  wQl  aafl  for  Earope.  Dr. 

Leonhard  Stcjncgcr  has  arrived  in  San  Francisco,  fti  rvutt  for 
Washington.  He  bas  spent  a  year  in  Bebring  Island  in  tbe  stody 
of  Hi  fisens,  and  la  eotteetlit  mnafas  of  Ike 


sea-cow. 


Mr.C  V. 


At  tbe  recent  meetieg  of  the  Americaa  t 
HMsy  ffwde  paper  on  **  Some  rsest  dtsuumlsshii 

Phylloxera."  Every  new  fact,  he  said,  in  the  life-history  of  the 
insects  of  this  genus  has  an  exceptional  interest,  because  of  its 
bearing  on  the  destructive  grape-vine  Phylloxera.  The  genus  is 
St  iaigcly  represented  ia  this  oonnlry  hf  a  anmber  of  gsll* 
pedes  on  ear  diScrent  hiduxiei^  and  tha  fall  aaaaal 
Hfe-cyde  of  none  of  them  has  hitherto  l)cen  traced.  The  galU 
are  produced,  for  the  most  p.irt,  iti  early  spring; ;  the 
winged  femalei  issue  therefrom  in  early  summer  ;  and  thence 
(orthi  for  tbe  remainder  of  tbe  year,  the  whereaboats  of  the 
insect  has  been  a  nifiler7.  The  ae^or  has  for  several  yesn 
en-lcavouretl  to  solve  this  mysfery,  ;i->d  at  last  the  stem-mother 
(the  founder  of  the  gall),  the  winded  agamic  females  (i&sue  of  tbe 
stem-BBOtber),  tbe  eggs  (of  two  sizes)  from  these  winged  females, 
the  sesed  ndividnab  from  these  ccBH  and  the  afa^fanprcgnatad 
egg  from  the  tree  female^  have  been  trsesd  in  laveral  spedes. 
There  is  some  evidence,  thon-^h  nut  yet  absolutely  c  inclusive, 
that  this  impregnated  egg  hatches  exceptionally  the  same  seawn  ; 
al-o,  of  a  snmner  root-inhaUtiag  life  In  PkyUtxm  $fbt»$a^ 
which  forms  a  large  rnoMlff  wiwiahst  ipinons  gsU  on  Cmrfm 
a/As,  and  which  has  l>een  most  closely  stodted,  the  hnpregaatsd 
e^jg  is  laid  in  all  sorts  xf  crevices  upon  the  t«i;js  and  bark  and  in 
the  old  galls,  in  which  Lxst  case  ihcy  fall  to  the  groand.  Up  to 
this  time  tbey  have  remained  unhatehed,  and  will  ia  aQ  proba- 
bility not  hatch  till  next  springs  thui  eoueipendhtg  to  die 
winter  en"  ^  ^  S^pc  Pbylloasn. 
The  Tima  Calentta  Corrotpoodcat,  in  tpealdacof  thepomi* 

bility  of  opening  up  Thibet  to  Indian  trade  hy  way  of  Darjeeling, 
states  that  the  Prime  Minister  of  the  Lama  at  Shigatze,  said  to 
be  a  ni  >st  intelligent  man,  sent  recently  to  Darjecling  for  a 
supply  of  £ngli>b  bo3ki»  photogni|^  sod  other  scientific 
apparattts. 

Thk  piercin;;  of  the  Arlberg  Tunnel  was  unexpectedly  com- 
pleted oa  Tncaday  aftemooo  last  week.  In  lei^h  tbe  aew  tan> 
nd  tanks  tbird  amoac  the  great  toaask  of  the  worid,  its  Isnglh 

bcini;  10,270  ;:,-irL--,  nhilcthe  M  int  Cenis  Tunnel  is  12,323, 
aiid  the  St.  I  io:iurii  1 4, [/»  metres.  Hut  while  the  cxcav-ition 
of  the  first  lasted  no  less  than  foarteen  years  and  a  half,  and 
that  of  the  second  about  ejght,  tbe  Arlbeix  T^uind  will  have 
taken,  when  vaidted  and  ready  to  receive  the  flnt  loconotfve^ 
n  .t  more  than  ieer  years,  thanks  to  the  experience  acquired 
aurnig  the  eonstraetion  of  the  lirst  two  Alpine  tunnels,  and  to 
some  innovati  ini.  which  constitute  another  important  step  in  tbe 
art  of  engineering  required  for  the  conatrnction  of  large  tanndik 
Hie  engineers  of  the  Sl  Gothard  Tmmd  tntrodaoed  dynamite 
for  bl'uviiig  up  the  r  icV,  alrwdy  pierced  thru-.igh  Ijy  the  boring 
machine,  which  oseful  tool  was  naturally  not  duregardcd  in  the 
eonstraetion  of  tin  new  teanel.  It  wa«  also  only  natural  that 
the  Feiraax  pcreassloo  borfav  aaacUne,  first  introdacod  at  the 
Moat  Cenis  works,  should  be  agata  employed,  under  the  super* 

vision  of  the  inventor  liiiujelf,  wli  j  in  the  ine.intime  liad  con- 
siderably improved  his  powerful  boring  instrument ;  but  this 
time  the  Brandt  twnlitg  baief»  first  employed  at  tbe  woeke  of  the 
St.  Gothard,  was  allowed  to  compete  with  tbe  Ferroas  percni' 
sion  borer,  the  former  bdng  used  in  boring  on  tbe  tennd's 
western  A<W,  ami  the  l.itler  oij  the  e;i  tern.  To  this  end,  severa' 
Streams  from  the  luigbts  o(  tbe  snow>covcred  Arlberg  were 
gathered  on  dm  eastern  ride  Into  roservoin,  from  which 
l«o  turbines  and  three  wati^r  columns  were  directed  to  tbe 
machines,  which  compressed  the  air  to  five  atmospheres,  with 
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wMdi  fhe  Perrau  borer  wu  worked ;  while  oa  (he 

side  pumped  water  \va^  pressed  throuL^h  1  ii>es  to  the  tension  of 
over  a  huodred  atmosi-heres.,  to  work  the  liraiidt  turning  borer, 
which  cute  cudindrieail  blocks  of  ruck  from  tlie  mountain.  The 
eeslern  entriBM  to  the  Arlbeis  Twuiel— aumely,  St  Aatcm— it 
1300  Bctm  ibofe  the  level  of  the  lee,  while  tlie  wettern 

tUlnuioe  is  01^  ISI5  iiictrt:'<,  by  which  JilTcrence  a  go  >d  venti- 
letioii  of  the  fittn  nilway  toiuiel  teems  secured.  The  vaultiag 
•ad  «U  Other  aeeemnr  works  wm  be  finished  at  the  ktest  on 
Aoignst  I,  1884. 

A  MUTiMO  has  been  held  at  Chester,  presided  over  bj  the 
Onke  of  Westmbnter,  to  tike  steps  to  prmMe  the  dtjr  with  a 

moscum,  which  is  intended  to  be  a  centre  of  scientific  informa- 
tion for  Cheiihire  and  North  Wales.  Noith  W.ale^  was  repre- 
sented at  the  meeting  by  the  Duchess  of  Westminster,  Earl 
Gmevenor,  and  Sir  Robert  Cualiflie,  Bait. ;  the  Cliester  Natural 
Society  by  its  president,  Prof.  T.  MeKenny  Hughes ; 
the  Chester  Ardueological  Society  by  Dean  Howson  and 
Mr.  H.  Tollemache,  M.P.  It  was  decided  tliat  the  building 
should  aco>tnmodate  both  dMse  societies  and  the  School  of  Art. 
The  Dalw  of  Westminster  announced  his  inientioa  of  giving  the 
giealer  peirt  of  the  proposed  kite,  and  ^OOOL  loiMnfa  ^  ImM- 
fiuid* 

The  Council  of  the  New  University  Colle.!;c  of  South  Wales, 
at  Cardiff,  luve  resolved  to  try  to  raise  3000/.  for  mechanical 


The  iu.iu^jural  meeting;  of  tlic  Iiitcruational  F.Kctiiia.1  Asso- 
ciation took  place  in  Paris  on  thj  ijth  in  the  lar^e  ball  of  the 
Soci^te  d'EncQongeaeiit.  IL  Co^trf  ms  voted  by  acclama- 
tioa  Honorary  President,  end  M.  Betger  Aeting  Ptaiide&t.  The 
'  of  adiiesioas  mwf^t  loooi 


TiCB  IbUowing  is  en  iUatntioB  of  what  private  enterprise 

may  efTect  fur  t.h-  benefit  of  fclcnce.  When  the  S«cdt-h  .'hip 
A/oMari  wai  l.aviiiL;  .Sweden  la^t  y tar  for  Australia  the  Nccond 
officer  o;i  bu.L.'d  .ip])Iic<l  to  the  Zoological  Mu^ctun  at  Upsala  for 
the  loan  of  a  trawl  and  some  vessels  for  presuving  natural  history 
objects.  The  resdls  have  been  a  coIlectioB  of  some  izo  !>pecic^ 
of  fish,  50  of  insect*,  s-)me  birds,  and  alxjut  100  vaiiuiics  of  the 
lower  kea  fauna  of  ibe  Pacific,  wbicb  laavc  now  arrived  at 

OM  November  2  the  Imperial  Russian  Academy  of  Sdenoe 
edebnted  its  bandredth  year  with  great  eeremonf.  Connt 
Tolstoy,  the  Prssideat  aad  Minister  of  the  Interior,  acted  as 

Ms.  GAUia.  of  Copenhagen  has  pUced  the  Dijm^na  at  the 
dlqioaal  of  lieot.  Hovgaard  for  an  Arctic  expedition  next  year. 

At  the  Royallnstitatiaii  Piref.  Dewar  will  give  ah  lectures  at 

Christmas  (adapted  to  a  juvenile  auditory)  on  "  Alchemy  in 
Relation  to  Modern  Science."  Before  lliister,  1884,  conr>es  of 
Icclures  will  1  c  given  by  Mr.  R.  Stuart  Poole,  Professors 
McKendrick,  Paner,  TyndaU^  and  Henry  Moriey,  Capt.  Abney, 
■addheti.  The  pvegnmrne  of  the  fkubreveidng  arrangements 

iriO  be  i-sued  shortly. 

A  SLIGHT  shock  of  carthqoako  waa  lelt  on  Friday  at  Malsga. 
A  ahodt  WIS  also  Mt  at  Chioa  en  the  t6th.  An  cvthqnake 
occurreil  on  the  19^  at  VaUo  dsDi  Lacemia  in  the  provlDoeof 

Salerno,  Italy. 

Tm  addMoiis  to  the  Zooiegtcat  Society's  Gardeu  dmingr  the 

p.ist  week  include  aa  Ourunj-outanfj  {Simia  sr.'yr.i  S  :  frmn 
Borneo,  presented  by  .Mr.  William  Cross;  a  Grey  Ichneumon 
{HfrpesUt  grisfui)  from  India,  presented  hf  Un.  F.  R.  FlindeO  ; 
ft  Hobbgr  {iFakt  tmUiUm),  capttited  at  sea,  presented  by  Mr.  C. 
Htit ;  lis  AaMiMoBoaTortoiacs  (r<rn;^rar««a«i),  a  Stink- 


pot Tetmpin  {Arwmoektfyt  Adbnate),  seven  Spotted  Usude  {Bd- 

brookia  maatlata),  a  I.ong-noseJ  Sn.ike  [/Af:-'\<A<n  n:si-usS,  t.'o 
Stri|)ed  Snakes  (  TW/ii/owtf/xx j)  lro:n  North  .Vmcrica,  pre- 
sented by  Mr.  Samuel  Carman,  C.M.Z.S.  ;  a  Common  Viper 
( Vi/>era  ttnujt  British,  pnsented  by  Mr.  W.  H.  B.  Pain;  aGseater 
Sulphur'crested  Coekttoo  (dnstee  gatirita)  from  Anstnlia,  a 
Cer.astes  Viper  ( /'i/c»  ;  ./■rasfi's)  from  Kgypt,  deposited  ;  a  Sykc^'s 
Monkey  (Circi>J>ithtcus  cn'h^/aris)  fiotn  East  Africa,  a  Negro 
Tamarin  {Atulas  ursuttu)  from  Guiana,  an  Indian  BadgV 
(Arct<mfx  eoUttfu)  fcom  Aasam,  two  Piie  David's  Deer  (Ca>M» 
JavidmHus)  from  Northern  CUnt,  a  Oowiv  Owl  (Aiteflnr 
quata)  from  South  America,  porcliased;  1  StmilHir  TVtiir(ff«nwr 
aritloUlu),  bom  in  the  Gardens. 

OUR  ASTRONOMICAL  COfMMN 

Brorsen's  CoMirr.— Of  the  known  comets  of  short  period, 
two  will  arrive  at  peril.-,  lion  in  1884,  vii.  IV Arrest's  on  January 
13,  and  Brorsea's  about  September.  The  fiDNrmer  has  been 
.nought  after  for  sevenl  months,  bat  hitheita^  so  far  as  we  an 
aware,  without  success,  and  there  now  seems  I  prolmhilitv  that 
(as  indeed  was  rather  to  have  been  andclprtad)  it  wiD  pans 
unobserved  at  this  return.  The  second  comet  was  discovered  bf 
Broner,  an  amateur  at  Kiel,  on  February  26,  1846,  and  tendsyr 
obaervatkms  sufficed  to  show  that  its  period  of  revolution  was 
abont  five  aad  a  half  years  s  it  afSixded  one  of  the  most  ttiikfaw 
instances  of  a  dose  appcoximation  to  tlM  period  hefatg  dodwoa 
from  a  Aoit  eonni  ot  observation,  Mr.  Hind  Imidiig  tifand  a 
icvohitloa  of  5-519  yean  firom  obsarvatioas  betwcco  rcfaraary  iS 
aad  Maidi  10  UMnm.  NadL,  No.  557),  while  the  exact  poiod 
attlw  tfaMisMlwkaoinitoha««MinS'568  years.  The  comet 
ha«  been  daee  obaerrid  at  its  returns  in  1857,  186S,  1873,  and 
1879b  tboagh  nisied  in  1851  (perhaps  through  some  c  mfotioa 
as  to  the  «te  of  peiihelion  paa^atic),  and  ai;ain  in  1S63.  The 
ephenufis  for  llmt  appearance  in  1879  was  anpared  by  Prof. 
"  *  '    of  Debeln,  after  the  calculafloa  of  \ 


L.  R. 
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planetary 


perturtMnaM  suae  the  return  in  1873,  the  pcrihelloo  passage 
being  fixed  to  Match  ^  0771  Greenwich  M.T.  The  compotel 
posiUons  diliend  considenibly  from  tlrase  oh^e^\■ed,  a.-;  w  u  shows 
m  M.  Otto  StmvePs  comparisoa  with  his  own  observations 
(BulUtiH  de  VAcadAmit  dtt  Scimets  dt  St.  Pdtrshurg,  t.  v.  ],  and 
these  diflerences  led  him  to  remark  : — "  Eine  AuJeruinj  in  Let 
angenommenen  PerihcUeit  wiirdc  fiir  .sich  allein  wahrschciai.ch 
nicht  geiitigen."  It  will  lie  found,  however,  at  the  end  of  Aj  .il 
or  beginning  of  .May.  The  errors  may  l>o  rem  ivcd  by  the  a&sump- 
(  ti m  of  a  later  time  of  perihelion  p.issage  ;  or  by  tiki:i^  it  .^f.^rch 
30-5418  Greenwich  M.T.,  a  difference  of  i  o  4674  1.  from  the 
computed  epoch.  Thus  for  the  ob.scr^'ation  <.n  Ai-ril  30,  we 
find,  takiiig  the dMference* in  the  order  (c-o)»— 

Hy  ephctneris    ...     ,   +  itn.  3S3.    ...  +4j''S 

With  corrected  perihelion      -  om.  6s.    ...    +  o'*2 

The  mean  sklere.il  motion  determined  Iqr  Dr.  SchuUe  for  1X79 
would,  without  perturbatton.  bring  tboOOMt  topeiftdhw  l^E*^ 
about  1884,  Sept.  14-5,  at  whieh  time  It  tsoald  bo  aitnatie  ia 
about  right  ascension  154°  with  14^  airdi  dccUnatlon,  dlattM 
from  the  earth  1*41,  oonscouently  rising  more  than  two  homs 
befofc  the  son.  TIm  conditmiu  are  thanfoie  likely  to  apimaA 
thoat  under  which  the  oomet  was  obsarrad  in  1873. 

Some  afat  ncaths  after  the  di>coverr  of  diia  comet  in  1846 
atteatiaB  waa  directed  by  Mr.  Hind  {Atlrm.  Nath.,  No.  582. 
aad  ia  a  note  to  Ibe  Rofal  Aatvummical  .Society)  to  the  near 
approMb  wUA  it  mut  have  aiade  to  the  planet  Jupiter  in  May, 
1843^  a  first  eakniatkm  indicating  that  on  May  ao  the  distance 
between  the  two  bodies  was  less  than  ox>5  of  the  earth's  aNsa 
distaneo  from  the !  un.  This  point  wa«  more  closely  examined 
\n  D'Amst  from  improved  elements  in  1857  {Atlron.  Natk., 
No.  1087);  he  Cnmd  that  the  closest  prMximity  "ccorred  May 
30*6924  Beriin  M.T,,  when  the  c  imct  was  distant  from  the 
planet  only  0'05ti2,  and,  carrvlng  hi> computation  backwar.:!  to 
the  lime  when  the  comet  ciitere<l  the  sphere  of  actitity  of 
Jupiter,  he  a--si;^'iK  l  appro.xiuiatcly  i;  elements  previous  to 
that  time.  A  more  elaborate  investigation  of  the  circu.-n- 
stances  attcn  iiiii;  iliis  near  apjiroach  has  l>ecn  lately  inaile  by 
Dr.  Harrer,  in  an  inaugural  diiser;.ili(>n  published  at  I  ciprig 
in  1848  ;  he  finds  for  the  lime  of  penj  jvc  jKi&sa^je.  1S4:,  May 
37-2849  iicrlin  M.T.,  and  for  the  distance  0  05471  ;  the  eic- 


^  .d  by  Google 


Nov,  22,  1883] 


NATURE 


89 


mcnts  prior  to  the  great  perturbaiiun  iii  this  year  are  d« 
and  have  been  already  tran»c(ilic<l  in  Naturk  ;  they  present  a 
resemblance  to  tho^e  of  ihf  :.r  t  comet  which  aj>pcarcd  iu  1798, 
about  which  year  Hrorseu's  comet  might  have  l>ct;n  in  i)crihehr>n  ; 
Dr.  Haner  ncvcrthcles*  expre>Nes  the  opini-in  that,  althuugh 
Messicr's  observations  of  tlie  comet  of  1798  mi;;ht  be  open  to 
some  degree  of  uncertainty,  it  is  douldful  whether  they  wnu^d 
sdmit  «f  bciag  repRteoted  by  u  elliptical  orbit  with  a  short 
period.   He  bad  Mmd^nvolalioa  prior  to  184a  to  be  5*170 


Thb  NAUTiCAt  AUMHAC.— >Thit  vbhoM  of  ddi  «| 
for  18S7  hasbempoUhbeddivtac  the  pwtwedc.  dit 
being  generally  the  me  M  in  pvenon  yaon.  Thtlnekofthc 
total  soUr  eclipse  of  Anntt  tf  is  g|fea  la  dtAall  for  the  grettcr 
part  of  the  conne,  and  the  maihniDB  dvnliaii  of  tctalitjr  bfiMnd 
to  be  jm.  5CN.,  the  central  eclipse  with  the  sua  on  the  Bflridian 
falling  lu  longitude  I02*  o*  E.  and  latitude  53*  4/  N.  The 
Greenwich  list  includes  four  oecaltatloM  of  Alddimm 
the  year  and  one  of  Rfgului. 

The  average  annual  >ale  of  the  Nuutieal  Almanac  daring  the 
last  five  years  has  exceeded  15,500,  though  many  maritime 
)  beTO  now  their  iiMlical  ei ' 


daring 


THE  PHILOSOPHICAL  SOCIETY  OF 
GLASGOW 

n^HB  Pmttt^Kmgt  in  itSa-St,  pp^  59s,  43  phtes,  and  3  mapo, 
have  jest  bmiMa«d,aMoooMua  the  following  papers:— 
On  iimiMiwIity  aitring  from  e  delialMiw  of  oxrgen  m  the  air, 
bjr  Or.  Wa]lae&  prerideali  o«  tedmiBef  edeaation,  by  Darid 
aeadeBwe  and  B.  II.  Dixon,  &Sc  }  00  the  decay  of  building 
atones,  fav  Dr.  Wallaee;  en  moie  new  inruoria,  by  William 
Milae^  M.A. ;  note  on  Lippmann's  capillary  electrometer,  by 
Dr.  McKendrick  ;  on  milk  and  milk  pollution,  by  Dr.  John 
Doagall  :  on  Strufhcr's  process  for  pulverising  diamondlferou-* 
ore,  by  Wallace  Fairweather,  C,  E.  ;  on  the  use  of  litmus,  methyl 
ocWMK^  plicneoetoUn,  and  phenolphthaleiu  as  indicatori,  by  K. 
S.  "Aomson  ;  cm  approximative  phoioiuetric  mea  urements  of 
sao,  moon,  cloudy  sky,  and  electric  at>d  other  artificial  light-, 
by  Sir  William  Thomson  ;  on  the  preservation  of  food  by  cold, 
by  T.  J.  Coleman  ;  on  the  clauses  in  the  Glasgow  I'olice  Bill 
having  reference  to  the  prevention  and  mliifjatinn  of  di^ca-'.e,  by 
Dr.  Ebcncier  Duncan  ;  on  the  ships  and  -hipiiiiij;  trade  i>f  Ciicat 
Britain,  by  N.  I)unlo]> ;  on  the  iron  ore  imiu-try  of  the  iii.nh  of 
Spain,  hy  J.  J.  IcMkiii-,  ;  on  the  use  of  r<isol;c  acid  .l^  an  indi- 
cator, with  lul  iiiiMiiil  notes  on  pheiiulphtlialciti  -iielhyl 
oraiii^c,  by  R.  S.  riioiu-,  .n  ;  .111  architecture  m  Glas;^  m' ,  by  J. 
Selbirs,  Jan.,  I.  A.  ;  on  the  watir  h  fihwayf  of  the  interior  nf 
Africa,  with  \\o\i:<  on  slave  huiitin^j  un  I  the  iiicaii>  of  it--  sup- 
pression, by  James  Stevrn--on,  F.  K.G.S.  ;  on  a  iiew  st;i.,mo- 
grai>h,  by  Tin^tiiu-  Gray,  li.Sc.  ;  on  the  fertili  atlon  of  lljwers, 
by  kev.  A.  S.  Wilaon,  M.A.  ;  on  algiii,  a  >ubs'.ance  obt  iinetl 
from  -ocne  of  the  commoner  s/ecies  of  marine  a^-c,  l>y  li.  C.  C. 
Stanford  ;  on  chemical  industries,  by  K.  K.  Ta'.l'Kk  ;  on  niiro- 
glycerinc,  dynamite,  and  bla-tiiiji  gelatine,  by  George  McKolverts, 
manager  of  the  Works  of  Nobel'«  Explo>.ives  Company  ;  on  the 
action  of  heat  and  the  tlilo.iiies  of  phosphorus  U|>on  the  water 
salts  of  hypopho.phorus,  phosphorus,  and  pho-i  li  ric  acids,  by 
Dr.  Otto  Richlcr  ;  on  a  volumetric  iJrocess  f<.-r  <-:  liiciti'iu  of 
cobiilt  and  nickel,  by  Dr.  John  Clark  ;  and,  on  the  dcvclof'meot 
and  generic  relations  of  the  cornU  of  the  eubcmifenu  qstOBl  of 
Scotlatul,  by  jaine<  ThouLson,  I  .G.S. 

The  society  has  at  I'rc  cnt  19  hon  -rary,  10  cone  p rndiiig,  and 
uearly  700  ordinary  nuuil>er>,  and  i*  about  t.j  enter  on  its  cij^hty- 
fir=-t  sc-  si/in.  In  addition  to  the  ordinary  nicctinjjs  of  the  society, 
held  fontii);hily,  there  are  sections  icr  architecture,  biology, 
chemistry,  sanitaij  sdcao*  and  Midal  ecoBOouci,  and  (aogmphj 
and  ethnology. 

RESEARCHES  ON  SPARK  SPECTRA 

Tht  Disitppearante  e>/  Sfiifrt  Lines 

1  T  was  shown  in  afornii;r  Rep'  rt  of  this  Commit  tee  i.S  utliainpton 
meeting)  that  the  spectra  of  metallic  solii'ioiis  «ire  the  same 
as  thoie  from  metallic  (.Iccltodts  line  for  line,  even  short  and 
weak  lines  being  repioduccd.    The  principal  difletencc  okerv- 

*  Ksport  of  lb«  Comutice  oa  the  CooMiisea  of  the  Spark  Spccuaof 
^  ?»'■!"  J«h.8a«caa  af  SdudeM  sf  thsir  Cowpwarfs,  dmaa  iip  bjr 

WfBKm  Wa  If.  BSffllSjr. 


ablafaklhetWO!'i«ctra  was  a  lengthening  of  the  short  lines  when 
spectra  were  taken  fiom  solutions,  so  that  discontinuous  lines 
became  long  or  continuous  lines.  A  few  iii'jtance>  of  short  lints 
di>a|>|i*arin>;  have  also  been  noticed,  but  such  d  is,ippcarances 
occur  I  Illy  when  the  lines  are  so  .-.liort,  mere  dots,  in  tact,  that 
no  solution  can  contain  a  quaiility  of  the  n.ctal  sutticient  to 
yield  an  in:a^c  cf  llicin.  I  crtain  very  short  lines  in  the  spec- 
trum ot  nu-tallic  ^inc  arc  an  cxain]ilc  of  ihis.  Very  sh  irt  lines 
in  the  spectrum  of  abmii'  luni  «cre  not  reproduced  by  soluti  .ns 
of  the  chlorides  except  when  the  solutions  were  very  str<  ng,  and 
then  they  always  api^Kared.  It  may  thus  be  seen  that  the  quan< 
tity  of  metal  pre&ent  in  the  com^jouDd  determines  the  presence 
of  these  lines. 

Tht  /.m^thttiini  of  Short  /.inei. — It  was  remarked  that  in 
certain  cases  metallic  electrodes  showed  a  different  spectrum 
according  to  whether  the  spark  was  passed  between  dry  or  wet 
electrodes.  Thus  it  wras  pointed  out  that  when  irioium  ele^ 
trodes  are  moistened  with  calcic  chlorkie,  discontinuous  lines 
which  are  very  numerous  in  this  succtruin  become  continuous ; 
and  on  further  examination  into  this  mattar  it  has  t>een  found 
that  even  aobtening  with  water  has  the  lama  cfleet.  Hence 
the  supposition,  of  which  there  seemed  some  possibility  bat  BO 
proof,  that  a  chloride  of  tb«  metal  was  formed  is  found  to  be 
untcuable.  The  very  short  lines  iu  the  spectium  of  zinc  were 
lengthened  bf  the  action  of  water  upon  the  electrodes.  It  lias 
Mw  been  proved  beyond  d  <ubt  that  this  pecnUar  variatioaia 
the  spectra  ts  c.uiscd  by  the  cooling  action  of  the  water  apoa 
the  native  electrode,  which  in  eflisGt  is  the  aaaae  as  a  slreBKlh* 
ening  of  the  .spark,  ifaioe  bf  heatiaf  the  electrodes  a  rovene 
action  is  the  result. 

Alterations  im  ike^ficltum  of  Carhon, — As  already  stated  in 
the  previous  Reports,  giaphite  etectnides  have  been  generally 
empluyed  for  tlie  praducuott  of  Spark  spectra  from  sclaiions.  A 
poition  of  the  ivork  ia  coaoectioo  with  this  subject  included  an 
wvestigaticB  of  the  efleet  of  water  and  of  salme  solutkHU  in 
varying  the  »peeUum  of  carbon.  It  will  of  conne  be  roailily 
understood  that  as  carbon  is  capable  of  comliining  with  nmOB 
and  nitrogen,  that  diAerent  apoetna  might  be  obtaiaod  bf  nalang 
one  or  other  of  these  gases  the  alausnhere  Mnoaadiag  the 
elcktrodet,  hot  it  is  not  ao  easy  to  cxplna  why  gnpUte  poiaCs 
should  give  two  diflhteat  >pectoa  in  aar  when  dij,  and  a  thiid 
spectraa»  t^gria  difliont,  when  mois^  the  saaiespark oondllioaa 
Deii»e  nHintained. 

1  hree  :  uch  spectra  hiTa  been  photographed,  bat  without  the 
aid  of  maps  their  peeoUarities  are  not  copaUe  of  exact  deserip* 
tioi).  The  maps  wUch  wero  diawtt  were  pieieiited  to  the  Rojnl 
Society,  together  with  a  communication  <m  this  subject,  three 
months  sinesb  so  that  they  are  not  at  present  aTaifariile.  It  may 
be  said,  however,  that  the  difoeaoe  between  the  two  spectra 
taken  from  dry  dcctradea  ia  air  ooaiikts  ef  the  omission  of  a 
certain  nnmbcr  of  the  lam  lef^^ble  Baer,  which  lines  have 
undonbtedfy  been  faientified  with  carbon. 

Sptctra  e/  tike  N»n  MelaUk  ConxtUtmtto  $f  SaUu—K  long 
series  of  experiments  has  been  made  with  the  oMeet  of  deter- 
mining the  non-mttallx  elements  which  are  capable  of  yiddii-g 
spark  spectra  when  in  com'  ination  with  the  metals.  Fluorides, 
chlorides,  bromides,  iodide!«,  sulphide;',  nitrates,  sulphate«, 
selenstes,  phosphates,  carb  >naic  ,  and  cyanides  yield  iii>thing. 
On  the  other  hand,  hydrochloric  acid  s  dutions  of  ar>cnitcs  and 
antimoniates  yield  the  spiatra  of  ar  eiiie  a;id  antimony,  liotates 
and  silicates  in  solution  \iclJ  \ery  ch  u  ittcri  lie  spectra  of  the 
non-met.allic  con«tituenl',  but  if  tl:e  3  dutio.  s  be  prcj-ared  from 
sodium  salts  the  lines  of  the  mel:d  do  11  >t  apf  car  in  the  ca^e  of 
borate!^,  and  only  the  stron;'c>t  sodium  line  (A  -  Jjoi)  can  b<; 
observed  in  the  spsctra  of  silicates,  even  when  concentrated 
solations  are  a»cd. 

Lint  S/Xflra 
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Wavs-kngihs 
34SOI 
a4»X> 


Wave  lengths 
aH&io 
2631-4 
254110 
9528*1 

2523  s 
25185 

as '37 

25063 


These  ace  the  £fst  qpeelta  of  harm  aad 
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In  M&j^rs.  l  ireing  and  De«ar't  icap  of  the  carbon  spectrum 
( r roe.  h'oy.  Soe.  vr.l.  jxxiii.  p.  403),  and  in  ibe  list  of  the  carbon 
linc^  and  in  tbc  map  of  the  iron  spectrum  {fhil.  D'ant.  part  i, 
1883),  a  Bombcr  ct  lines  are  given  which  are  absent  from  the 
|ilMilc*gnpbs  of  ihe  spectrum  of  graphite  published  in  the 
Tramscetmu  ^  tkt  Royai  DtMim  Sttitty  and  in  the  JmrmU  tf 
ikt  ChtmkatSotkty  (wL  xU.  p.  90).  Mirny  hundred* of  tpMtim 
token  between  gntpliite  polee  lM«e  failed  to  show  a  trace  of 
dieie  Unee,  and  aa  the  spcctn  bare  been  photographed  nsder 
very  variom  aw>ditk»%  it  t»  acarcely  likelj  ibat  uw  lines  in 
question  are  reaOjr  cnrboa  lina.  thxj  hnve  now  been  idtntiiiiid 
in  the  apeelnnn  or  UHeoni 

\  I>««Bf*a 


Ate' 

aSSit 


254  ro 
252S  2 
2523  6 
251S7 


25158 
4»*3 


Silcoo  Tfac* 

(Hwtler) 

2&81  O 
2541  o  . 

2528  I 

2523  5 
25>»  5 
25'SS 
ajiv; 
ssoS'3 


252li-| 

25239 

251.S8 

25141 
3S06-6 
847*3  •• 
a434*»     ...  «435-5 
From  this  it  appeals  tbnt,  in  the  rpcctnnn  of  the  arc,  carbon 
yields  bat  one  line  fn  the  nltin*violet,  wave-length  2478-3.   It  is 
perhaps  a  Kiile  doubtful  whether  the  line  with  wn«w>len(ib 
2434  8  is  doe  to  silicon  or  not 

Tie  Sptilrum  of  Btryllium.  —  The  n-  r.-irchi  ;  made  f  r  the 
purpose  of  this  report  have  been  useful  in  fijini<hiiii»  cvuicnce 
leading  to  a  detemiin.itii'ii  of  the  prnha'tle  position  of^  beryllium 
among  the  element.s.  It  has  been  )ir<.ve<l  that  the  sjiecira  of 
metallic  .'■olutioD'.  arc  idcntit.il  witli  ilm-c  li  iln:  iini;ilN  ihcni- 
sclvts,  anil  it  is  therefore  olj\iiu,  lli.it  ih.ir  cti  r  1  lit  sfcctra 
may  be  obtnincd  from  ronccu'ratid  ^ohit.on!.  (  f  nitrates  or 
chlorides  when  metallic  cIcctio'ifN  are  not  procurable. 

It  wa-  resolvcil  t'l  ;'lin'i  ^;t.ii  li  the  spectrum  of  licryllium,  3- 
obtaincd  from      chloride,  in  order  to  observe  the  character  of 

It  Hncy      tii<'  manner  of  thdrponpiiig.  Ihe  lUiowIng  were 

the  bnes  observed  :— 

SnnravM  or  BauvLutni 

WaTc-lcmth  Oewripiion 

3320-1    .„    Strong,  sharp. 

3129-9    Very  strong,  rstentlcd. 

2649*4    Strong,  sharp. 

SM93*2  

2477*7   

Thefir^t  two  number>  differ  >li(4htly  from  tho^e  ^-iven  in  the 
foutnal  of  the  Cktmual  Sodfly  (June,  1883),  but  thty  arc  l>e- 
lievvd  to  lie  ihc  m<ire  accurate.  The  previous  mea>urcnient.s 
of  the  lines  of  licryllium  were  two  pivcn  by  Thalcn  (  \Vatts'> 
"  Index  of  Sjiectra  "j,  \«  ith  uave-length<.  4487  and  4575,  aiwi  two 
lines  very  close  togrlhfr  given  in  t'omu's  *'  Map  of  the  Solar 
Spectrum,"  wave  lengi lis  3130  and  3i30"4.  It  will  be  observed 
that  in  the  spark  sptctrura  only  one  line  corresponding  to  the 
first  of  thes.-  is  observed,  viz.  3129 -9.  There  is  probably  a  dif- 
ference in  this  case  l>clwcen  thearca'al  t!.i.'  sp-ork  $)>cctra,  be- 
cause there  i~  no  difhculiy  in  distinguishing  between  two  line* 
diirenTi);  by  0*4  of  a  tenth-meti  c,  ai  d  under  various  eonditionx 
t»o  lines  have  never  been  obecrved  at  tbi^  point  in  the  spark 
spectim.  On  the  other  hand,  snch  dilliirencci  are  bjr  no  means 
lununal. 

R«lianling  the  views  held  bv  Emerson  Reynolds,  Nihon  and 
Pettmson,  and  Bnaner  on  toe  cnhjcct  of  l-eryllinm,  however 
waniii^  in  harmony  th^  magr  be  in  detail,  tbey  at  least  at;ree 
in  assigning  a  value  not  greater  than  13-8  and  not  IciS  than 
9*a  to  its  atomic  weiKht.  The  former  number  iapilics  that  the 
metal  is  a  triad,  the  latter  that  it  is  a  djrnd.  In  the  lenMr  ease 
It  must  belong  either  to  the  aeiiei  of  "i^rt— *■  of  whidt  nln- 
minium,  mllioa,  and  indium  are  mcmfaen^  «r  t»  n  adi-granpof 
fni*canh>nietnli,  to  which  Tttrinoi  and  scMiAam  bdmf.  In 
attempting  to  axonmajate  the  element  with  «  poritba  fai  either 
series  we  are  amt  fajraeniott*  dilRcalv,  aan^,  lhat  not  only 
ia  the  atomie  wci(ht  out  of  keeping  with  the  rcriodle  law  (.i 
point  whiA  cennot  be  dnenwed  bcr^  bni  iu  speetinm  it  alto- 
gether diflereot  from  tbc  spectra  tjpiw  of  either  cln«a. 

There  is  a  peiiodle  variation  in  the  spectra  of  the  efemenls  as 
vcH  an  in  their  atomic  u-e^hto  wad  diemical  properties,  and  we 
*  Avr.  K*f.  See.  •  PkU.  Trmmt. 


cannot  put  the  pariedie  l«w  oat  of  mind  in 
tion  of  beryllium. 

Now  the  spectra  typical  of  dm  trindg|Nap» 
and  indium  are  the  first  and  tlrifd  tenub  eo 
of  lines  harmonioalhr  related,  the 
vidualsof  each  pair  meweelng  with 
the  me  in  each  spectnai,  wlue  ^  iemiali 
vidonw  hi  eedi  nnir  in  diflbent  ei 
of  atamie  w«iAt,  Thn 


po4- 

of  which  aluminhms 
siat  of  three  p»ia 
between  the-iLdi- 
sefeneghiUtf  «f 
MtwwTdm&dk. 
wiihthei 
pair  of 


an  ifiAted my.  A» Aeainade  «d|M of  beryUmm  ia 
kHthanthatof  nhnniM»i,ll  dwiddhnwa  apnetrnm  in  which 
tl>esaa<gnHtninK«ppeenh  bnt  the  faMervnh  between  dwpnin 
of  UacashonU  be  shorter,  and  Ihe  iadividnabof  cneh  pnirri^ 

be  dour  imetber. 

The  Kan  of  beryllium  nre  not  cimnctarietieelly  gnopcd  film 
those  of  aluminium  and  indium ;  it  cannot  therefore  belong  M 
this  series  of  clemenu.   If  we  attempt  to  diBsify  beiyPin^  in 

a  manner  which  accords  with  Nilson  aiui  FetlenMI^  viRK 
(Prpc,  Hay.  .W.,  1S80,  vol.  xsxi.  p.  37),  the  demento  icndbNl 
and  yttrium,  with  aiou>ic  weights  44  and  89  re»pcGliscljr,  BMHt 
yield  s|>ectra  typical  of  the  scries,  ai,d  the  rimiiarity  between  An 
spectra  of  the  two  melals,  beryllium  and  scandium,  numt  bn 
exceedingly  close.  Now  Tbalen's  spectra  of  scandium  and 
yttrium,  thou^  both  totally  unhke  tjM  spectra  of  any  other 
tlcniint,  have  many  characters  in  common  (Kcngl.  Aitiukm 
Akadtmiius  HuH'iltKgar,  vol.  xii.  p.  4,  and  Cemfta  Rembu, 
Vol.  xci.  I'.  45)  ;  Ixiih  s|  cctra  cmtnin  highly  characteristic  group* 
of  lines  in  the  oianj,".-  and  ihc  lines  or  bonds  degradiug 

towards  the  red,  .ind  ti;r  nu  i.bci  of  lines  which  have  been 
nie:isuri<l  aic  no  ti  >•  :  th  ,  ,  1.  ;  ai.d  ijio  icspectivcly. 

I'loni  ilie  e  t»i>  :  1  ciia  ihat  ».»  birylliuni  is  entirely  diflcrcnt, 
as  well  in  the  character  and  grouping  as  in  the  number  of  the 
lines.  Of  ihe  rcuiainin;;  larc  earlh-uietals  at  present  Unowu, 
ci  iium  i-  a  letrad,  di<!s  uiiutii  i-  a  prntnil,  aiui  l.riith .uiuiii  a  triad  ; 
their  -jiccUa  are  fjiii'c  t  1  sund.ir  li.uii  tliat  ol  Icr'.iliuu'.  In 
c  nsidi'i aiioii  of  ihcsc  facts  it  is  luipoisiblc  t  1  »  I.,  si' .  t;.c 
S|  ectiuinof  Urylliiun  along  with  the  s|>ectra  of  tl.c  r.irc  c.i.r*.h- 
uietals  of  the  triad  yi  iiip. 

Let  us  now  con-i(l<i  ihe"|uc  ti  11  <if  the  dyad  groujis.  On  the 
asstimptiun  tiiat  l>ery!l  uiii  ha- an  ati  nuc  \\  eight  of  9*2,  there  is  i»o 
difhculty  in  placing  it  at  the  head  -  i  the  ■  ecouii  -cries,  in  which  po- 
sition it  stands  in  the  same  rclafi'  ii  '  >  the  sub-groups  Mg,  Zi>,  Cd, 
and  C.I,  S',  I'^a,  that  I.i  occupies  with  reijanl  lo  Na,  K,  Rb,  Cs, 
and  Cii,  A/,  Hi;.  Its  imsition  «  d!  al  o  be  similar  to  that  of  K  xod 
of  C  in  their  reUt.on  I')  the  tiiadami  tetrad  mclaU.  The  .sj>cctra 
l>clongingto  Mg,  Zn,  Cd,  have  a  very  dcliiiitc  constitution  ;  tbey 
con.si.st  of  tl)  a  sinj;lc  line,  (2)  a  1  air  of  hues,  (3)  three  to  four 
groui^s  of  triplets  (4)  a  <|uadruple  u'*^*^!''  '^'"^  *5)  *  quui;u;  ic 
group  of  lint-,.  The  intervals  l>ci«ccii  the  individual  lines  in 
■heir  ditrcTcnt  groupings  increase  with  the  mcrcasi;  m  the  atomic 
weights  of  the  clement-.  In  fact  these  spectra  [irosci.t  a  con- 
siderable addition  to  the  Ixnly  of  evidence  in  uppoii  ot  the 
view  that  elements  » hove  atomic  weights  differ  by  an  approxi- 
mately constant  i]uantity,  ar,d  whi  sc  chcn  ical  character  is 
similar,  are  truly  homo'oeou*  Ixxlics,  or,  in  other  words,  arc  the 
same  kind  of  matter  in  dSTcreut  slates  of  cniden*aiion  (7" 
if  tke  Chemiial  Si^tty,  September,  1S83,  p.  390,  7'ri«M. ). 
■('heir  particles  arc  vibrating  in  the  s.-inie  manner,  bat  with 
different  vdociUes.  In  the  spectra  of  the  metaU  Ca,  Sr,  Bs, 
Muccemive  pairs  of  lines  are  a  strong  feature,  in  addition  to  w  hich 
there  are  some  other  groups  in  the  spectrum  of  banum.  The 
individuals  of  cadi  pair  are  separated  by  smaller  intervaK  the  more 
refrangible  the  lines  and  by  larKcr  intervals  tbc  higher  the  atomk 
weights^  It  cannot  lie  ^aid  that  the  spectrum  of  beryllium  is 
precisely  tiroilar  in  constitution  to  either  of  these  groups  of 
elementi. 

iltere  is  Mme  slight  resemblance  in  character  to  the  spectmm 
typical  of  tbc  calcium  gruu| ,  beiylliuut  having  two  ^lairsof  Itnea, 
the  individoalsof  the  fii^  or  less  refrangible  nnir  being  sciiarated 
by  a  greater  iniUml  than  those  of  tlie  second  pair.  It  is  a  sficc* 
irum  annlngons  to  that  of  lithimn,  hence  it  was  eoodudcd  that 
bciyllhim  is  Ihe  first  member  of  n  dyad  scrice  of  dements  to 
which  prebnUy  oakiwn,  etiontfawv  and  barinm  are  more  strictly 
bnmologous  than  magnceiMB^  tie.  K  ia  to  be  understood  that 
this  is  a  eondusioo  dnwn  from  OM  point  of  view  only,  and  is 
o|  en  to  eoneedon  or  modilieBtian  when  fredi  facts  shall  haw 
been  dneovered,  htt »«  far  thedaseHication  of  beiyiMugB  eneong 
the  dyads  is  confirmed  and  mniaieincd  by  iu  podtion  facaac  Ib 
bannony  with  these  speetnm  obserwatioMB.  TaeMlnliai 
to  be  quite  •  ut  of  pliix  among  the  triad  dement*. 
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SFLENK  FEVER  /X  THE  AttGRNTINE 

'VHE  autlior  stated  that  he  <)ul  not  think  any  one  who  had 
work-iti  iiuich  iiti  the  subject  of  splenic  fever  cimld  tliiul/t 
that  the  li;iciHi  which  cau-eil  that  diM-asc  were  caimhlc  of 
considerable  variation  in  their  cff«ri.l>  mi  animals  anil  n  an. 
Whtther  this  disease,  which  i*  without  doubt  tlie  one  which  ha^ 
been  most  thoroughly  invc^tigated  of  all  zyuiulic  afTcctions,  gave 
any  support  to  the  views  of  Dr.  Cart>cMtcr  «as  another  tualier, 
bat  there  could  be  no  doubt  that  the  liiuiHus  antliracis  can  be 
so  modified  by  artificial  means  that  the  (lisca>e  which  it  i>rn. 
<lnces  when  introduced  into  aninials,  such  as  she<  m  i  cattle, 
varies  considerably  as  to  duration,  aniount  nf  fever  jiroduced,  as 
Well  a>  to  its  mortaliiy. 

That,  on  the  o'hcr  hand,  thi»  batilhi^  has  at  least  a  very  strong 
tendency  to  retain  the  characters  which  r  .  t  jircsent  jirc-ents  in 
Europe  IS  shown  by  the  fact  that  in  the  Arj;eiitnic  Kejinblic, — into 
which  the  ailection  was  intrixluccd  at  least  thirty  years  a^fo, 
and  where  the  cumiitions  aic  very  iliricrciit  fr  im  those  wliii  h 
exist  in  Luropc, — wc  find  that  the  minute  i-i|;anisia  retains  its 
characlcri-tic  form  and  the  ]>rjpcrties  with  which  we  are  so  wtll 
acijuaiiitrj  in  I  iirope,  and  that  the  dinca^e  which  it  |ir'«luces  is 
practically  identical  with  llic  Kur  jpcan  di-Lasc.  That  it  sh  mlJ 
v.ary  in  s,,inc  porliculars  is  ]>crhaps  only  t  i  be  ex]H-ctc<l,  but  Dr. 
Roy  preferred  leaving  that  (Kiint  to  tie  tre^atcd  of  elsewhere  and 
occupying  the  time  at  his  disposal  with  an  account  of  the  o!j>er- 
vations  nhich  he  had  made  as  to  the  ineauji  of  protecting  from 
tte  disease  by  means  of  inoculation. 

So  roe  six  mouths  ago  he  had  been  requested  by  a  City  com- 
pany who  potseas  a  large  tract  of  Uod  in  the  Argentine  Re> 
public,  to  pay  a  visit  to  their  property  in  order  to  iovestigate  a 
dtMrasc  uiwcli  vix%  causing  much  mortality  aawng>t  the  cattle, 
•hccp,  and  horses,  and  which  was  affecting  the  tmfloyis  as  well 
Co  a  very  serious  extent  This  disease,  he  found  on  arriving; 
at  the  River  Plate,  was  splenic  fever,  of  which  the  absence  of 
cSeieBt  veterinary  surgeons  and  the  general  apathy  of  the 
owners  of  stock  bad  prevented  the  recognition.  Having  spent 
aome  time  in  stodyiiig  the  characters  or  the  disease,  he  pro- 
ceeded to  make  observation^t  on  the  be>k  meau't  of  protecting 
the  stock  by  means  of  inoculation,  wUdi  work  was  mnch  ftcih- 
Catetl  by  the  liberality  of  the  coapaay  (the  "Iju  Cabeias 
Ehtnncia  Company")  who  gave  him  "carte  blanche"  as  to 
tlw  anmber  of  aannals  which  he  might  employ  for  his  experi- 
aiMis.  Having  previously  fennd,  io  a  small  scries  of  observa- 
dons  omI*  in  tUs  couatiy  in  oonjnnctioo  with  Dr.  E.  Klein,  that 
i|ilaric  fcvcr  vires  finom  while  mice  was  of  the  proper  strength 
to  fioteet  sheep  froa  fh*  dissaw.  In  prnMcded  m  tiit  saasa 
Hm^  employing  such  animab  as  wtre  avaUabfa  to  prodaoe  the 
iiKMillaiiiv  wmL  After  a  nmlier  of  adhnls  had  hecB  tiicd»  be 
Umid  that  the  Uood  of  ,AMMnl«r(pniriedo^  wfakhhad  died 
«f  the  disesse  fsve  sstiActory  ie*ulta  whaa  B'«ed  to  inocnlate 
«Bitle  and  horses.  It  was,  however,  a  little  two  powerful,  at 
a  or  a  par  cent  of  the  cattle  so  inocnlatad  diad.  Tu  pacnuary 
tas  cnttUed  by  this  was,  however,  more  tiwi  eonnterbalaacM 
by  fbeanast  of  the  BortaiityfrmB  the  natual  affection.  With 
v^ard  to  sheep^  greater  difBeatties  were  encountered,  and  no 
ammah  were  foud  ginw  a  vint  aaSdently  mitigated  to  cause 
oaly  a  di^  form  of  the  disease  with  subsequent  protection. 
Unfortunately  it  was  imp  >ssibte  to  repeat  on  a  larp;e  scsle  the 
soooess^  experiments  which  Dr.  Roy  and  Dr.  Klein  had  made 
with  virus  finia  white  mice,  these  animals  not  being  obtainable. 
Virus  from  field-mioe  and  rats  did  not  prove  satisfactory. 

Under  these  circumstances  the  sjieaker  then  proceeded  to 
investigate  the  results  obtained  by  artificial  miti^tion  of  thr 
bacilli  in  the  laboratory.  He  first  emjiloyci  the  nictho<l  of 
Toussaiut,  which  consi-ts  in  warmins'  the  tUiid  c  intaining  the 
patbt^er.ic  orjjanisnis  to  a  tcni]  i  r  ••  irc  of  55  C  for  a  i^criofl 
varyini;  from  a  half  hour  to  one  li  »  ;r  and  a  halt.  It  was  f  lund 
j>o?v>ihlc  by  this  lue.ans  to  diminish  the  strength  of  the  viru--  so 
that  It  took  lonj^cr  to  kill,  an;l  by  graduating  the  dur.ition  of  the 
hcatin;;  it  is  not  liifticult  to  obtain  a  vjru-  wliicli  wi.l  unir  h  i  l  a 
small  [lercenta^e  of  the  animals  inocuhled.  liat  uufnrtunaiitly, 
HI  weakening  the  virulence  of  the  oryani^cd  p  lisoii,  tin  [in  i  .  .-. 
weascii^  nl  ^i  its  power  of  protecting  from  a  sccoiul  .Utac's,  ami 
it  was  e.isy  to  kill  the  animak  so  inoculatwi  by  sul)sc<iucntly  iii- 
troiJucinC  into  their  system  strong  vim-  wliich  had  not  been  siib- 
jcctcii  t  I  heal.  This  method  haviiiij  failed.  Dr.  Roy  proceeded 
to  Buenos  Ayrei^  where,  in  the  Jaboratoty  of  the  "Collegia 

'  A>swc«  era  pn  ■  sisi  at  fts  BlMih  toiShHia  ty  Dr.  C  8.  »ar. 


Nadenal,''  whidi  was  kindly  placed  at  his  disp  )S.-il,  he  iii.-inip  i- 
lated  the  vims  by  the  useth  Hi  of  I'a.slcur,  whicli  cmsists  in  luUi- 
vating  the  virus  in  strrili-rcl  chick<*n  Iproth  at  a  temperature 
of  42 — 4^5°  C  At  this  l<-nj|H>ralure  the  baci'b  ^i  >w'  much  le^ 
readily  than  at  i  nc  ni'-re  nearly  ap|)roachiii^  ti!.>Ki  lirat,  lie 
I'acilli  ^o  cullivatc-d  dimini-h  in  virul'-nce  d.ty  by  'l  iv,  and  after 
l)ein){  cultivated  for  vix  or  eij^ht  days  no  ! m^er  caused  tlie  death 
of  fuibgrown  sheep,  although  they  still  kdicil  lauibs  and  pr.airie 

d.:j:S. 

Careful  exijenmcuts  willi  inoculating  tlnid  prejiared  in  this 
manner  showed  that  with  it  a  flight  fever  could  iie  induced 
which  sutTices  to  protect,  at  lc.i>l  lur  some  time,  from  a  »econ<l 
attack  of  the  <lisease.  1  he  sa::.c  utijcclion,  however,  which 
chaTa<;l<"ri-cs  the  inoculating  tluid  ])rc)iarcd  by  Tous^aiiil's  method 
exi  t  >  tti  jii.;h  to  a  less  extent,  w  ith  regard  to  Ta-steur's  fluid  ; 
ia  the  case  ot  the  latter  as  well  as  the  first  nanie<l,  the  ;<rotccting 
power  is  seriously  dimiuishetl  at  the  same  tnue  ttiat  the  virulence 
of  the  bacilli  (as  lndicatt^l  by  the  mortaliiy)  is  le  >ened.  With 
care  it  is  p<)S^^  ilc,  however,  t<j  prcp.are  a  liquid  which,  while  its 
virulence  has  iifen  br.iuglit  huft'iciently  below  the  lethal  limit  to 
in--ure  that  iioiif  of  the  inoculated  anini.ils  succumb  t  )  tlie  inocu- 
lation, slill  retain^  cnou-^h  protecting  power  to  enatdc  the  sheep 
to  resi>t  the  effects  of  -troi.g  viru-  employed  some  ten  to  fifteen 
days  after  the  first  iiuiculatiun.  Dr.  Koy  was,  therefore,  able  to 
c  .nfirm  the  assertions  of  M.  Pasteur  regarding  the  attributes  of 
his  inoculating  fluid  in  so  far  that  it  is  [vissible  effectually  to  pro- 
tect ^becp  from  anthrax  by  its  use.  .Still,  it  was  impfjsdble  to 
overlook  the  fact  that  its  employment  nec^sitatcd  very  careful 
gradnaiion  of  the  strength  of  the  mitigate«l  vims  to  the  resisting 
power  of  the  animals  inoculated.  The  speaker  did  not  think 
that  the  method  was  one  which  was  likely  to  tie  adopted  univer- 
sally, and  he  rather  looked  forward  to  the  general  acceptation  of 
some  inoculating  fluid  which  had  been  mitigated  by  cultivation 
in  the  bodie.  of  some  animal  distinct  in  s|iecic^  from  that  w  hich 
I  it  was  desired  to  protect.  In  the  ease  ot  cattle  the  \nros  taken 
from  biuatkm  seemed  to  protect  in  all  cases,  w  helhcr  the  illness 
produced  by  the  inoculation  was  mild  or  severe.  It  wai  to  be 
hoped  that  more  extend'-d  inquiries  would  c Mnfirm  the  iavov- 
abw  remits  obtained  by  employing  the  virus  from  white  nioB 
to  protect  sheep.  The  speaker  stated  that  be  proposed  ee»' 
municating  the  icbdIu  of  his  obearvatiaiis  on  tUs  suo)eet  to  the 
Royal  Society  at  an  early  date. 


SUGGEHTIOSS  FOR  hAC! l.I TATI NG  THE  USE 
OF  A  DELICATE  BALANCE 

TN  some  experiments  with  which  I  have  lately  been  occupied, 
^  a  0  <il  of  in  'Ulated  wire,  traversed  hf  aa  ckdbtic  current,  was 
suspended  in  the  balance,  and  it  was  a  matter  of  necessity  to  be 
able  quickly  to  dieck  the  oscillations  of  the  beam,  so  as  to 
bring  the  coil  into  a  standard  position  correspond in'^  to  the  sero 
of  the  pointer.  A  vetyaimpk  addition  to  the  apparatus  allowed 
tliistohedoiM.  The  earrent  from  a  Ledanche  cdl  is  led  into 


an  avxilkry  eofl  of  wtac  eoaaiel  with  die  other,  and  is  c 
byakey.  When  thaeontaetiaaiede^  a  vertical  fbceei 
the  suspended  eoU,  bat  eeaseaaa  sow  as  the  coataet  is  bcokon. 
Aficrahtiiepnclieek  tbebcMB  atf  bt  hrought  to  rest  at  asro 


at  the  first  or 'aeeood  applicatiaB  ef  ^  teleiding  force. 

TUs  eonfnl  over  the  oseillalKHie  has  been  found  so 
nient  that  I  have  applied  a  aiinilar  eontrivaaee  fai  the 
oHinaiT  wiUUn(ib  and  nweit(ject  in  the  present  itotei^ 
chemists  and  others  exDeriiBneed  in  sach  opecntions  to  give  it  a 
trial.  Two  magnets  of  sted  wire,  three  or  foorinehes  loag^  an 
atuched  vertically  to  the  scale  pans,  and  nndemeath  oao  of 
them  is  fixed  a  coil  of  insdated  wire  of  perhi^a  lifnr  or  OM 
hundred  turns  snd  of  four  or  five  inchet  in  diameter.  Ileb«t 
place  for  the  coil  is  immediately  underneath  the  bottom  of  the 
balance  case.  It  is  then  jirctty  near  the  lower  pole  of  the  maff- 
t)-  r,  and  is  yet  out  of  the  w  ay.  The  circuit  is  completed  through 
a  I  .Lclanchccell  and  a  common  spring  contact  key,  placed  in  any 
convenient  p  >  ition.  The  oidy  (irecaution  required  is  not  to 
brin^;  other  lua^jnets  into  the  neighbourhood  of  the  halsnfl^  OT^ 
i;  any  rate,  11  >t  to  move  them  durinj;  a  set  of  we^hinga 

1  he  other  point  as  to  which  I  wish  to  make  a  suQestion  re* 
late- tn  the  time  c)f  vibration  of  the  beam.  I  think  that  with  the 
view  of  o  tamini;  a  high  degree  of  scasitivene«8  the  vibrations 
are  often  made  too  d  .w.  Now  the  limit  of  accuracy  depsnls 
more  upon  the  smallness  of  the  force  which  can  be  rdied  upon 

r.its. 
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to  displace  the  beam  in  a  liefinitc;  mnnner,  thiii  iijioii  (he  magni- 
tude of  the  displacement  so  p  oduccrl.  As  in  other  instruments 
wlio>e  ojjcmti  in  dcpcn<It  n[i'in  >i:nilar  principles, /".f.  galvano- 
meters, it  useless  tn  cndciv.nir  to  Increase  the  sensitiveness  by 
loo  near  an  approach  to  I'lvt.iKility,  bcciu-c  the  effect  of  casual 
distiirb.mces  ii  aiiRmented  in  the  sniiie  proprirlion  as  that  of  the 
^o^ce^  to  lie  eilim.iteJ.  If  the  lime  "f  viUration  he  liaK-ed,  the 
displacenviit  it  ie  to  a  small  excess  of  «eij^ht  is  indir.l  rc<iiiced 
in  the  rati  '  r  f  f  .ur  to  one,  but  it  is  not  nccLssarily  rcndtrei 
any  more  uncertain.  Th's  mere  diminution  in  the  iiii-.t  of 
displacement  may  be  compensated  by  lengthening  tin-  [  nin^fr, 
or  by  optical  mnoTiification  of  its  motion'*.  By  the  mctliod  of 
mirror  readln;i;  such  ina^'nitication  may  be  pushed  to  almost  any 
extent,  but  I  am  dealinfj  at  present  only  with  arrangements 
adapted  for  ordinary  use. 

In  the  balance  (by  Oertlinj)  that  I  am  now  u^inj,  the  >cale 
divisions  arc  finer  than  nsual,  and  the  motion  of  the  pointer  is 
magnified  four  or  five  times  without  the  slightest  inconvenience 
by  a  l»n»  fixed  in  the  proper  position.  The  pointer  being  in  the 
same  plane  as  the  scale  divisions,  there  i<t  no  sensible  p.-irallax. 
In  thi<  way  the  advantage  of  quick  vibrations  i<  comb  ned  with 
easy  visibility  of  the  motion  doe  to  the  unallest  weights  appreci- 
able by  the  balance. 

To  illnminate  the  scale,  the  image  of  a  small  and  distant  gas 
flcDM  is  thrown  upon  it  by  means  of  a  hnge  pbteHg^ut  lens. 
This  artificial  illamiaatiot  u  fotind  to  be  very  convenieot,  as  the 
instrument  stands  tt  wnedlstttioe  txam  a  n'indow,  but  it  is  not 
at  bU  etlled  for  in  cooseqiMBee  of  the  uw  of  tbe  oMgnifying 


the  ovaries  pass  ever  into  the  uterus  is  situated  a  small,  nipple- 
sliapcd  gland  and  a  sphencal  reccptaculum  seniinis,  the  orifice 


of  which  e\crv  ri; 


as-.  l>cforc  it  can  enter  the  nicrus. 


ON  THE  DEVELOPMENT  OF  PERfPATUS^ 


A  MONO  Hw  MiiMlrftioM  I 

*^  w«itiiidi»i»lMd«r-n 


during  my  journey  to  the 
lUydnd,*  ridieoOection  oTPcri- 
pntm  stands  in  4nt  fiflik.  Hit  Ins  pat  ae  in  a  potttian  to 
Mfrcct  many  ailitalMg,  ud  to  eonlriliatn  n  goad  deal  to  the 
knowledge  of  ilw  hi4atacicBl  anatwBy  of  this  mtenstfaig  aidmal 
Sam,  a-t  well  as  eipaidallr  to  follow  the  process  of  devtiopiment 
from  beginning  to  end.  rostponii^  for  the  present  the  anatomy 
of  the  adult  animal,  inatmndi  as  we  have  on  this  subject  a  good 
naajr  studies,  so«e  of  which  are  veiy  good  (for  instance,  that  of 
Gawon  in  Z«dl.  Brilragt,  edited  b^  Dr.  A.  Schneider),  I  shall 
confine  myself  to  a  preliminary  notice  of  the  earliest  stages  of 
the  development  of  Peripatus  although  my  investijcai  ions  have 
not  as  yet  oeen  brought  to  a  conclu>ion,  nor  have  I  been  able  to 
devote  any  attention  to  the  development  of  the  organ*.  I  do 
fUsdliefly  because  the  treatise  iwhli  hcd  by  Mo!<c1ey  and  Sedg- 
wick  from  the  posthumous  notes  of  Balfmir  con'ains  so'i^e  rc- 
Pwiantatlons  of  embryos  and  cro  s-secfi  ins  of  the  same,  »itou 
wllOaa  accuracy  in  details  1,  w  ith  my  rich  and  well  preserved  col- 
lection of  specimens,  and  oliser\atii>ns  rn  fr<-sh  <)lijccts,  must 
cist  some  doubt,  and  the  interpretation  of  wlii^  h  does  not  bear 
investigation.  And  yet  thc-c  already  serve  a  <  viil<'Mcc  f  >r  some 
theoretic^il  explan.iti  m-  nf  cnibr\onic  pioccs.cs  in  ntlu  r  groups 
of  animal",  which  it  would  lie  «  c!I  to  avoiii  in  such  a  I'.ise. 

I  collected  in  Trinidad  over  a  hundn  l  sptcinif-n  -  -  \\  /'cri/^lus 
E Iwardsii,  and  a  small  number  of  a  m  v.  spon's  w!mh  is  dis- 
tinguished liy  its  ^'nc  from  all  lliO'-e  hitlit  rtd  i  n  luti.  an  1  wLicli 
may  briefly  be  thus  chanicterised  :  The  females,  whii  h  arc  con- 
.sidor.tbly  lar^^er  th.xn  the  male;,  attain  a  length  of  15  cm.  and  a 
dinmetcr  of  8  mm. ;  themalcsgrov  to  a  si/c  of  about  lociii.  Their 
C'  llour  is  a  plain  reddish  brown  above,  darkening  a  little  tow  aids 
the  nii<ldlc  line  of  the  back,  and  growing  jialc  a  httle  toward- 
the  sides.  The  heidf  OTf  more  correctly,  the  f  rthead,  a-  well 
as  the  antennx,  is  blacic,  and  marked  off  on  the  dorsal  side  by 
a  liRht  yellow  necklace,  which  is  often  sliglitly  interni;  led  in  the 
middle,  from  the  rest  of  the  b->dy.  The  under  -i  le  is  of  a  d.irk 
flesh  col'iur.  This  species  is  especially  cliaracteri-ed  by  I'o  scs  ing 
forty-one  to  forty-two  pairs  of  fcrt,  v  Inch  i^  llic  highest  recorded 
number,  and  a  number  which  differs  greatly  fr  nu  that  of  all 
Other  -species.    I  call  this  new  s]<cic-  r.npalus  tttipialus. 

The  ovaries  are  two  small,  ehmgaleil  b  ulics,  whiwh  are  fjenc 
rally  united  ahinrj  their  wlxile  length,  aid  .so  appear  as  a  narrow , 
sj  nidlc  ha]  ed  Ixxly,  which  is  connected  by  i  neor  often  by  two 
delicate  niiiscul.ir  threads  to  the  iKxly  w.ill.  The  ovaries  are 
prolonged  into  the  two  horns  of  the  uterus,  which,  each  firming 
a  bow  with  several  curva*,  unite  immediately  before  reaching 
die  genital  para  to  femnviiyilMntvNi^  Attbepointw^e 
'  TVwiriilai  hum  a  nsdet,  by  Dt.J.  tm  KmmI  sf  Wttriteigi  Iha 


Now  as  a  Iarj;e  num!>cr  of  cniliryos,  from  the  "just  furr.iwed  " 
egg  to  the  matured  yuun?,  are  always  found  in  the  utcnis,  it  is 
very  pro^>*bIe  that  each  female  I'eripatus  is  only  fcrtili  ed  once. 

The  eggs  of  I'eripatus  contain  no  yolk,  and  s.  i  11,;  that  in 
spite  of  this  an  animal  of  half  the  lcnL;lh  thit  it  atM;i!  -  whcn.iduh 
develops  itself  in  the  uten;  -  111'.  1  f  .1  ■  i-..all  r.^i;  u  h- 1 -i  diameter 
is  about  c'04  mm  ,  there  mu  t  Ix-  snmc  quite  peculiar  meant 
for  its  nutrition,  and  thi-  is  the  ca-c  to  the  BMit  Mtonidrf^g 
extent  and  in  the  m  >st  surpri-iii;T  uianiicr. 

As  soon  as  the  fertili  c  l  c^^  enters  the  thin  jxirii  Jti  of  the 
uterus,  a  smill  enlarj;cnietit  tilses  place  in  its  lumen,  which  is 
very  narrow  and  is  smroundcd  with  very  deep  cylinder  epitbelia. 
Simultaneously  with  this  the  epithelium  cclLs  mass  themselves  a 
little  together ;  the  furrowed  egg  settles  upon  the  epithelium, 
and  immediately  the  lumen  widens  a  good  deal  by  the  epithelial 
cells  of  the  utenK  beooming  very  depre^^ed  at  that  spot ;  so 
flattened  do  they  become  that  they  f<wm  a  very  thin  pavement- 
epithelium,  whereas  l>cfore  and  behind  the  "  iireedin^-ni  lu^  " 
(Bmtkcle)  an  embanlimcnt  is  iionned  by  the  tliickentng  of  tlie 
connective  tissue  of  Ae  nierine  walls  to  as  vtteHf  to  fill  vp 
the  uterine  canal. 

In  this  stage  \\  e  Cind  a  hemLsphericiI  mass  of  laomoiogoos 
cells  attachcti  by  a  Itroad  basis  to  the  extraordinarily  thin 
lining  of  the  utciine  cavity,  a  Itninf  which  hxs  been  formed  out 
of  the  two  cells  that  originally  surrourtdcd  the  egg.  Presently  a 
small  depresvi')n  de%'elo;<s  i:)  thb  hemispherical  mass,  artd  now 
the  embryo  firms  something  like  the  half  of  a  hollow  sphere, 
still  consisting  of  but  a  few  cells.  Through  the  multiplication 
of  these  the  hemisphere  and  the  cavity  in  it  become  a  little 
larger,  and  now  a  difference  is  perceptible  between  the  cells  of 
die  embryo  which  are  sitnated  ianwdiately  npon  the  atarine 
epitiidium  and  the  rest.  The  former,  wiudi  I  shall  Ibr  Incvilj'a 
sake  here  call  basal  cells,  have  a  long,  namw,  and  wy  eras* 
pact  nnclevs,  wbenas  the  otheca  lum  a  laigsk  eralar,  nanniar 
nucleus.  Hie  basal  o«Us  andt^,  and  is  aoinK.ao  dooe  dto 
opening  of  tliebeniltplMNhaad  ma  niner wUdi,MnglielwneB 
the  euMjo  and  the  vterine  cpiAdinaw  mUcm  Ae  Mner  to  the 
latter.  In  die  meantime  Oe  cells  of  the  hemintekalBasa  have 
alio  anttiiiliad  to  sndi  a  dqgree  dmt  the  side  looking  tawaida 
the  lunanof  dtentemappeanddcdtenedbrthecdlsmiMally 
dispbdng  each  other. 

In  this  stage  the  whole  condition  «f  fhe  embryo'Tesemhles  diai 
of  a  flattened  hoDmr  sphere  whose  limwnll  has  been  tUdmnod  s 
thelangerdiameteria009niin.,audtheleasero-O7mm.  HielM8al 
cells  of  the  emlirye  now  apread  thsmsdves  out  a  little,  a  few- 
isolated  ones  come  ont  from  under  the  embryo,  and  thus  enlai^e 
the  basis  of  attachment-— they  form  an  tmkryonkfl  '  Fraui 
them  is  also  developed  a  very  delicate  membrane,  whivti : «uiues 
closely  applied  (o  the  uterine  epithelium,  and  envctopa  the 
embryo— it  may  be  shortly  designated  as  amnion. 

In  the  me.inwhile  changes  are  also  going  on  in  the  uterus  ; 
the  epithelium  of  the  "  breeding-nidus "  has  l>ecome  a  little 
thicker,  the  nuclei  have  increased  in  number,  and  a  number  of 
sm^ll  dark  brown  pigment  granules  have  develojied  and  c  d- 
lec'ed  i'l  the  jU'itojilasm  of  the  flat  ccl!  ,  wl.ich  f  jr  a  lun^  tin;e 
mirk  off  shari>ly  the  uteiine  epilbtlmii:  !r  >iii  the  embryonic 
portions. 

The  basal  cells  now  rruitijily  tn  n  rcnnrl:.iV>Ie  extent,  partly  so 
as  to  i'lcrea-c  (he  sire  of  the  ]  1  i 'J-nta,  ami  pirt^y  i-i  a  direclioii 
per|ienilu  ular  to  it,  forming  a  soUd  stalk  njitm  which  the  embryo 
is  pushed  out  free  mt  1  the  lu'uen  of  the  "  breed ing-nidu-."  The 
whole  in>«  forms  a  pyriforui  mass  ;  the  little  head  of  the  i>ear, 
the  actual  enibrvu,  i-,  however,  now  no  1  uv^rr  hollow;  cells 
have  been  thrust  in  from  the  side  fi-.rthrst  away  from  the  stalk, 
vhich  have  filled  up  the  whole  "  fuir  ov  cavity  "  ;  a  sharp  limit, 
h  jwcver,  is  vi-iHle  lietwcen  tbem  and  the  ectoderm  at  every 
ji  lint  cscept  the  pi  tec  where  they  liave  icen  invaginated; 
thi-  piint,  \Oiich  i-  comparable  to  the  b!.i  tojiorc  of  other 
embry  s,  ]  ersi  ts  fur  a  long  tiire  .i  ibc  s];o;  Ashere  material  for 
the  inner  ger  iiinal  layers  is  Ijciiif,'  c  intinnaliy  provided  by  in- 
vagination, arid  is  ^^lill  dcni  instrable  in  embryos  in  whidi  the 
form  of  reri]iatns  has  Ujng  since  been  rcc  •;4ni.a!ilc. 

As  >oon  a.s  the  "furrow  cavity "  ha-  li  -cn  up  in  the 

manner  that  luis  betn  described,  a  new  ca\ity  develops  ly 
fission  in  the  central  mns^  of  cells.  This  is  the  (iefinile  visceral 
cavity.  It  develops  by  the  embryo  becoming  composed  of  two 
Iqcrs  (cotodem  and  eatodenn)  in  the  half  that  it  neaiMt  to  the 
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kUlk,  whereas  a  thick  promioence  in  which  no  differentiation 
CM  be  made  out,  lie>  on  the  side  furthe%t  from  the  &talk.  Une 
SMlst,  however,  rcf^  ird  it>  innermuit  cell  layer  as  belonfjin^  to 
Ae  entoderm,  whiLh  al  >  iv  cfjutiniic'd  into  it. 

While  these  chanijc-  L.ive  '  een  t-iking  p^acc  la  tlie  < minyii, 
the  "  breediiig  tiidus "  lla^  iiKrc.i  t<i  c  n>ii<lor.il  ly  in  -i/i',  the 
uterine  ci<itheliuiii  has  l)cc  iinc  thict-er,  ami  lU^i^t'i  of  a  Itnely 
j'r.i' ul.ir  mas,  of  [  rotoplasm  in  whiih  larj;e  round  nuclei  are 
fouuJ,  ai.il  !)ften  he  in  several  Uyer>  one  <in  ti  ji  of  another  ; 
cell  boundaries  arc  no  1  nij^er  recoj{ni«.i'  le,  aiul  the  pigment 
granules,  which  are  'lis;»]>iK:aring,  'till  f.irni  a  narrow  hordcr 
tow.ards  the  lumen  of  the  uterus.  licfi  re  .t<i1  In-liind  ihc  breed- 
ing  nidus  Is  almost  altogether  clo  cd  by  sic.\t  thickenings  of 
the  uterine  walls.  In  tl;e  rc^i  in  of  the  breetliiii;  nidu«,  however, 
there  is  a  fissure  in  the  connective  tissue  v\  all  of  the  uterus  which  U 
piobably  a  blooi  s^i.ice. 

The  next  >tage  in  the  development  of  the  embr>-o  may  l>c 
shortly  characterised  as  the  uiu.shr  n  ni  fi<ini  ;  the  crjiliryo 
becomes  more  clearly  marled  off  from  its  stalk,  and  c.\|iands  in 
all  directions,  but  mot  of  all  in  the  direction  of  the  longitudinal 
Xixs  of  the  uterus,  and  now  for  the  first  time  a  bihitcral  synmictry 
can  with  certainty  be  made  out ;  the  wh  Ic  cinbr>'o  rcscii.!>!es  a 
rotishro.  ni  with  a  thick  stalk  ;  the  pileus  is  oval,  as  >cen  from 
\f,  uid  1-  a  litile  !  n  aJer  at  one  i iid  than  at  the  other,  nttd 
nn  ".he  urfacc,  toH-rJs  the  narrower  end,  is  to  be  seen  a  shallow 
dfjircs-i  n,  which  is  limited  toward.s  the  l>ro*dcr  end  by  a  sli;;ht 
prominence.  This  d<  )>ression  oorTe*[K>rids  to  the  spot  where  the 
■eso- and  entodcims  have  been  invaginatcd.  There  is  as  )ct 
noooening  to  coiiuect  "he  \  i  ceral  cavity  with  the  outer  world. 
The  DToader  end  1  ftht  c  nl  r)  >  Ls  the  head  end,  the  i-talk  ^ide 
thebacV,  the  surface  that  piojcct.-i  into  the  lumen  of  the  uterus 
the  future  ventral  surface.  In  this  stage  a  multiple  layer  of 
celU  has  already  freed  itself  from  the  ectoderm,  in  front  of  the 
place  where  the  invagination  took  place,  and  it  lies,  passing  over 
behiul  into  the  undifferentiated  ccU-nia*',  between  the  ecto-  ud 
entodena,  h«k  b  mrind  off  froB  both  of  Ibea  bf  ■  diitiiict 
boandify. 

Now  while  the  etnbryo  increases  in  length,  more  and  more 
edkpcasio  from  the  ectoderm  at  the  spot  that  has  been  indi- 
Otai,  nd  specialise  tbenuelves  towards  the  front  into  a  real 
■noderm,  wnicb,  however,  at  fir»t,  aiKl  for  a  long  time  after- 
wink,  ooeupica  only  the  ventral  aspect  and  also  the  lateral 
R|rioM  hot w ecu  ectoderm  and  end  dtnn,  where  it  of  cour  e 
■fi^pGai  bdependently. 

In  the  meanwhile  the  thickening  of  the  uterine  epithelium  has 
gone  on  ;  it  now  forms  a  ring,  which  surrounds  tliree-tiaarters  of 
^  circtmiiference  of  ihe  breeding- nidus,  and  which  as  a  bioad 
sone  divides  the  breeding-nidus  mto  tiro  halves,  where,  \ij  the 
way,  the  epithelittm  baa  twen  thickened  to  a  oonaiderable  thowfa 
a  MM  degree ;  the  pigntent  cnunulct  hare  now  diiMippeored,  toe 
flMata  bM  became  veiy  uigeb  «ad  the  amnion,  triiidi  has 
la  h^  degree  of  defclopoient,  and  which  oonihti  of 
lu broBedlt  wtib  large  nucki,  lie*  fliote^  *PplM  to  the 
\  epKhwinm* 

It  Is  only  when  the  CMbqro  ha*  MBI  farther  increased  in 
length,  the  pcut  posterior  10  dttattlkiaefeuing  very  quickly  in 
diCk  diat  the  anus  and  month  are  formed,  nt  not  fna  • 
onmmon  opening,  the  blastopon  of  fialfov.  The  aarn  de« 
fckpa  as  a  imaU  fimort  in  the  median  line  upoa  the  prominence 
hfinatoftliecpotiriherathehmq^nalioiilwatdccn  place;  but 
IbeMintbdevaepi  ^r  further  forwards  as  aa  invaghmtion  of 
,  eOMiating  of  only  very  few  cells,  lids  iavagina- 
"aalianohi^ae^  from  behind  forwards  as  it  |  ro- 
I  readtes  the  hitestine,  dividing  its  epithelium  at  the 
nial  of  junction.  This  moutli  invagination  has  as  yet  no  lumen  ; 
tfab  aalcca  it5  appcarar^cc  later,  when  the  embryo  already  shows 
iti  ia||iiiiilaliiiii  plainly. 

Tbefint  traee  of  Uiis  segmentation  is  the  ap^iearance  of  a 
mitjr  OB  each  side  in  the  oldest  portions  of  the  mesrxlerm,  i.e. 
fal  the  anterior  extremity  of  the  embryo,  which  splits  the  meso- 
dana  plates  into  an  inner  membrane  adjoining  the  intestine,  and 
sa  ooter  one  adjoining  the  ectoderm.  These,  ljo\>evcr,  are  still 
connected  to  each  other  dors.illy  and  ventrally.  Soon  aftci"ard.s 
S  second  pair  of  similar  cavfllie^  develo[K  behind,  and  so  on  from 
before  backwards.  T  licse  cavities  that  anpi  ar  in  segments,  and 
which  in  their  appearance  clo  ely  rc-i  ndile  the  original  seg- 
mental formatii>n  of  a  vertebrate  aiiini;\l,  a:c  the  first  rudiineu's 
of  the  body  cavity.  T  he  different  struciures  that  develop  out  of 
its  walls  cannot  be  made  out  till  l  iter.  With  the  cxcc]:tion  of 
the  farther  growth  of  the  posterior  end  of  the  embryo,  which 


.-oon  curves  itself,  rolls  itsclf  up  spirally,  and  finally  forms  mani- 
f>  Id  loop-,  and  ..1  the  pt.ji;"'^  the  segmentation,  and  of  the 
correspond;  11  l;  ioriij;ition  of  t  ivfjtj  m  the  mesoderm,  no  changes 
tak<-  pl.ire  :n  the  ii.l'-rior  of  the  ei;iiry  >.  Euil  ryos  nf  /'. 
liih,\it d.i!  l-l'5nuii.  length  always  |  tc  ent  the  arne  ai>i>ear- 
ance  on  cross-iccli  'ii  :  an  ectoderm  slij;hlly  thici  cncd  0:1  the 
ventral  as]vecl,  an  extracrdinardy  thin  entoderm,  and  tvctwcen 
them  on  each  side  a  |)ocket  of  mcsoilerm,  who  c  walls  touch 
e.Tch  niher  in  the  ventral  me<lian  line,  and  «huh  in  wcU-jre- 
serveil  cndiryos  always  .ire  closely  applied  to  the  cctiKlerm,  as 
wed  as  to  the  entoderm,  but  which  always  present  a  sharply- 
defined  boundary  line.  The  anus  is  still  nothiiij;  more  than  a 
narrow  longitudinal  fissure  ;  the  mouth  has  at  lasit  opened. 
Behind  the  anus  is  si  i:  it<;d  the  depMMia%  With  tiie  piaoe  whan 

invagination  has  tav,  en  place. 
I  Externally,  i  n  the  other  hand,  a  distinct  segmentation  of  die 
I  body  has  ta^en  pliicc  corresponding  to  the  cavities  in  the  meso- 
derm ;  the  anterior  segment  (head  jegment)  exceeds  all  the 
others  insi/e;  it  con  istsof  two  synjmetrical,  spherical  halves,  to 
which  the  other  ■ej;meiits  are  connectetl  posteriorly  ;  the  ventral 
aspect  of  the  held  se  nnent  conLtins  the  mouth  opening.  I 
rein.irk  here  that  the  mnuth  and  ana!  Mpetiiii^  that  h  ive  lieen 
u.entioned  must  be  rCijarded  as  priinaty  in  IVripaiu-  ;  the  latter 
closes  at  a  later  stage  to  make  room  f  >r  a  l  iter  develw|.,nii  struc- 
ture, and  the  former  is  thrust  in  further  by  a  new  inv.ij;iiialion  of 
the  ectoderm,  and  incomes  converted  into  th  ■  (esophageal 
o(>ening  of  the  intestine.  (These  two  olvserv.xtiun  re  [uirc  t.)  be 
checked,  and  I  shall  have  to  do  so  by  ex.iininin:;  >  tin  r  erntTyos. ) 
Each  segment  carries  on  each  side  a  prominence  which  is  the 
rudiment  of  the  limbs  that  are  developed  later.  I  h.-  lir  t  pair 
of  limbs  is  surrounded  by  a  number  of  secondary  painlLe,  and  is 
drawn  into  a  wide  mouth  cavity  to  be  utilised  as  n  j.iw  :  the 
second  pair  gives  the  papillie  on  whose  apices  the  large  slime 
gUnds  afterwards  have  their  orifices.  The  tentacles  are  simply 
dorsal  comtiDuatioas  or  prolongations  of  both  head  cavities.  Now 
at  last,  after  the  euibiyu  has  attained  its  full  complement  of  ses- 
mentr,  the  first  ai^pearance  of  the  nervous  system  can  be  made 
out  as  a  paired  ventral  thickcnirg  of  the  ectoderm,  which, 
.soon  sepamtinij  itself  from  the  ectoderm,  extends  in  two 
separate  threads  from  one  end  of  the  body  to  the  other, 
only  united  by  the  brain,  which  has  been  developed  in 
a  similar  manner  in  the  head.  The  embryo  it>>elf^  until  it 
develops  a  definite  gullet,  is  intimately  connected  by  it>  ecto- 
derm, vf  ateans  of  the  placenta  with  the  maternal  organism, 
and  receives  iu  natriment  throagfa  iu  darsal  stalk,  which  can  be 
quite  properly  thaianterlied  aa  a  aavd-ttriag^  aad  wUdi  belongs 
tu  the  first  body  segatet  As  soon,  however,  as  it  can  swalkw 
by  help  of  its  gullet,  this  oonnection  is  loosened,  and  the  embrvo 
now  eat*  the  nod  thet  ia  provided  by  the  esU4ordinarily  thioc* 
ened  vteriae  nttkdfam,  wUeh  is  rich  in  protoplasmic  materiala. 
At  any  late^  6eaa  that  itee  forward  coagalaied  protoahaai  ia 
always  to  be  faaad  fai  the  inlcathM  of  the  eiahiTo,  wUeh  waa 
BieweBalyehiaya  eBB|ily« 

TUa  h^  ia  a  few  words  an  abatiaet  of  the  most  important 
renuHeaf  invart^atiqu  mp  to  date,  which  hare  been  oade 
upon  iwHWiMTlltn  a  haadnd  young  embryoa.  I  here  ahaWhl 
for  the  aateoruevltf  Am">  di^emsioo,  bat  auist,  howeter. 
call  attention  to  the  fiwt  how  little  BaUbor's  illnstratiotia  and 
the  descripdoos  of  the  edUoii  aicrae  with  ^  fMts  as  they  are 
here  given.  I  hope  it  wHlaat  be  leqg  befuie  I  shall  be  able 
to  lay  before  my  tdlow-waitoi  va  isni  tigetions,  which  I  hope 
soon  to  complete,  of  these  iateiffrtiim  and  eacaedinglyanoa 
phenomena  of  embriMricdevdopmii^eoeompeBiealijri 
illuiitrations. 


UNIVERSITY  AND  EDUCATIONAL 
JNTELUGENCE 

O.XFORD.— By  a  mistake  last  week  the  Stipend  of  tte 
Professorship  of  Botany  was  given  as  500/.  instead  of  yoof. 
with  a  residence  rent  free.  An  election  will  take  place  In 
the  course  of  Hilary  term.  The  duty  of  the  profeMOr  is  to 
Icctuic  .m  l  ^:ive  instruction  in  botany.  He  wiU  also  hnve 
ch.^rge  and  supervision  of  the  Botanical  Garden  and  ef  the 
botanical  collections  Ijclonging  to  the  University;  and  it 
«ill  be  part  of  his  duly  to  make  such  gardens  aadeoDeO* 
tions  accessil>lc  to  anil  available  fir  the  instruction  of  itwdlilta 
attending  his  lecture:>.    Candidates  are  requested  to  aaad  to  the 
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Regiatrir  of  the  University  their  appBcrtion,  ud  also  any  docu- 
ments wiiich  tbcy  may  wish  to  suonit  to  Um  deetani  OB  or 

1)cforc  Saturday,  Janaar>-  26,  1884. 

The  IViifesstir^hip  of  Rural  Economy — now  separated  from 
that  of  Itotany — will  be  filled  up  in  December.  Candi- 
dates are  requc'tefl  to  send  to  the  Registrar  of  the  Uni- 
versity their  application*,  and  any  documents  they  may  wi&h 
to  subniit  lo  the  electors  on  or  Iieforc  Monday,  r>eceraber  lO, 
1883.  According  to  the  regulation-  sanctioned  by  the  Court  of 
Chancery,  the  Sil>!hnr])iin  I'rofesior  of  Rural  Economy  shnll 
lecture  and  ^ivc  in-tructi  >n  on  tlie  scientific  principle<i  of  agri- 
culture and  forestry,  lie  >!iall  be  cnlitled  tn  the  ciiuiUiment  of 
200/.  derived  from  the  benefaction  of  1  >r.  John  Silitliorp,  Doctor 
of  Mcilicinc,  -ind  as-ignc<l  to  the  profi  :.  rshi]'.  The  professor 
h^ld^  Ills  oftice  f«-r  a  poiind  of  three  year-,  from  clcclion,  and  no 
IiMii^er.  Me  may  lie  re-elecldl  fur  a  seeond  period  of  tlirce  years, 
atKi  no  longer  ;  but  no  professor  shall  hnld  the  professorship  for  ! 
more  than  six  years  coii-sccutively.  Tlic  profe«'.iir  wiil  have  the 
use  of  the  garden  ap]>ropriated  for  making  experiments  on  the 
subjects  of  hi- j-rofes-orship.  The  profeshor  sluiil  i^ivc  not  le-- 
than  twelve  lectures  in  the  course  of  the  academical  year,  in  fuil 
tann,  and  not  nan  dm  tvo  ia  My  «M  ««k. 

Camurii>ge. — The  following  arc  the  .sj>ceches  made  to  the 
Senate  of  the  University  by  the  I'ublic  Orator  (Mr.  j.  K. 
Sandys)  111  1  le-ei.'.in.,'  I'ri  fes  <  r?.  l  uster  and  Macalistcr  for  the 
complete  degree  of  M.A.  honortt  aiusil,  on  November  8  : — 

"  Dignis&iuH-di  minc,  domine  procnncellarie  et  tota  Academia  : 
In  hoc  ipso  liico,  diiodecim  abhinc  annos,  nnum  e  Collegii 
maximi  I'lah  ctorilnis  nuspicii-;  optiniis  titulo  ve-tro  honorifico 
exomnstLs.  lIcKiie  eumlem,  tot  annorura  usu  et  exiierientia 
.spjctatuui  prohatnmquc,  et  A.  .idemi:e  totius  I'r.  fc-  oribus  nierilo 
adscriptum,  senatus  nostn  m  ordinem  honoris  cau-a  adscisciinus. 
Qaantum  inlerim,  liuju-  prasertim  laljoribu-,  inter  alaninos 
nostros  crcvent  visjucritque  physiologiae  studium,  vosmct  ipsi 
omncs  ammo  i^r.Tt,!  rec  adamini.  Ul  anim.ni;iii -i  in  cor|X)ribtts 
ex  ipso  c  rde,  velut  c  fonte  qao<Lim,  salutare.s  iDi  sanguinis  rivi 
per  menni  ra  onv.ia  flutmt  rcfluunfq-.x- ;  n  ai  iiliter  c-orporis 
Acadeiuici  in  partes  <|uam  plurimas  ex  ti  c  f  nite  scicnti.-»-  fluniiiia 
efiluxisse  alque  iticie  rur-us  redumla-sc  dixenin.  Tali  e  fu:ite 
quot  aluranis  vires  nnv.v  re  ldit.i  sunt  :  quoticns  ex  aluuinl- 
nvuli  fouteiii  ip'Um  denuD  auxcrunt  !  E  dUcipulis  vcro  'am 
multis  cum  ma;;i  tro  lanto  feliciter  cmsociatis,  pilurimos  adhuc 
supcrcsse,  in •:iiiiiU.  1-,  etiam  adcsse  hodic  gaudeiiius  ;  unniii  ilium 
non  sine  latrimis  dc-iderainu*!  qui  nascentis  vita;  primor.iiis 
hujus  auxilio  s.i 'acissime  investigatis,  nuper  inter  Alpium  cul- 
tuina,  in  ipso  atalis  (lore,  morte  iinaiatura  e  nobis  e  t  aVirejitiis. 
Talium  filioruiii  proj;eincs  Matri  AIu  .1  indies  nova  111:1  e-c  t: 
magi&trorum  talium  accesionibus  ct  I'rofcssorem  et  Seiutomin 
ordo  identidem  nobis  augcatur  t 

"Vofaia  pnewnto  CoUqgii  racrosaoctx  Trinitatis  weittin, 
nfM)^  Profcuowiu  iOartRB,  IIkbabum  Fosthu" 

"  bPrafeMribatiiovb  mtro  cemhim  nomine  sa!ntandi5,  fato 
onodamiiumioiaaeesaoru  laudetdeoessoris  desideria  nonnunqoam 
tutqaatanawMinui  videntttr.  Hodie  ver  >  omat  adhuc  Profes- 
■orom  ordinem  doquentissimos  ille  AmtomLie  Professor  quern  diu 
nmus  adtnirati.  Intcgro  igitur  sinoeroqne  gaadio  Profe^.<u>rem 
Qlnia  salvere  juliemus,  quem  Caledonia  Iliberuiae  quondam 
donwril,  Hibernia  Britannia  nuper  reddidit.  Salntanus  vinua 
qoi  corporis  huntani  scientiam  interiorem,  antiquisidmum  iUud 
atqw  rq^nin  (Oti  nuper  audivimus)  scrilicndi  argumentum,  quaM 
nropriaan  pforinciam  penitus  cxploravit ;  (jui  nc  bis  quidero 
BoIlMUl  COOtentus,  sed  etiam  in  alias  rcruin  naturx-  rcgiones 
egressus,  non  modo  dc  /.oologia  ct  dc  comparativa  qu.v  dicitur 
anatomia  cgre^ic  mcriius  c-t,  scd  gcol  igi.x-  quo<|ue  opcram 
singularcm  inii'i'idit,  pctrogr.;phi.ij  pr.Lscnim  reccntiores,  pro- 
grcssu-  ciui. iM'i.\tc  ininuta  jierscrutatu-.  Idem  et  litler.iruui 
aiuorc  et  liiiL;u 'luni  peritia  iusij^tds,  inter  rcruiii  aii[if|U  ^rum 
m  •iiu  111  II',.  ;  .  '.lii  n  iglyptiiea  iicglexit,  iicijUe  bi^tori  i  in  jic  1,1- 
ticani  lulatt.iia  u  lii[,j|t.  Kr^;  1  U'ln  uui  tantuni  (  >  iKt-^io  scd 
toti  Acudciiii.e  (.;riUiii:  L-t,  vkuu.  tot  tautisijuc  aiiusii  dotil)US 
instructum,  sneietnu  iUi  t  un  cito  e  -e  ad-criiJluiu,  cui  mcdicinx 
studia  c  lUinii'iidavit  li:.^  vir  et  de  liltt  i  i-  .uiti>{uis  et  do  ttiwitiin 
reccnti'irilius  pr.eciarc  luei  itus,  Thomas  Liiiacre. 

"  \'o'jii  ]!ra:seuto  Collet^ii  I'ivi  1  ih.iniii-  oeiuiii,  AnatomiK 
Profes-orcm  insigncm,  ALKXA.M<KirM  Wacalister." 

The  allosions  to  the  growth  of  the  physiological  school,  to 
tho  loM  of  Fnf.  F.  M.  Balfew-^  to  Piot,  Macallmer'a  inaagnral 
iMtHo  with  Hi  Iwppy  MtiqiMraui  iOulntiosVy  mkI  Mi  ^wady 


eniulfflent  as  a  Pdloir  of  St  John's,  were  heartily  takoi  op  by 

the  memliers  of  the  Senate  and  the  undergraduates  present. 

The  Special  IJoard  for  Me<iicine  publish  for  the  guidance  ol 
students  proceeding  to  medical  and  surgical  d.  grces  the  following 
scbe<lule  defining  the  ran^e  <if  the  exair.ination  in  elementary 
bi.dci),'y  under  ;!ie  re  -iilalMns  which  c  une  into  effeet  on  the  fir»T 
day  of  January,  I.SS4  ^(jracc,  Xovcnilfcr  15,  1SS3).  The  exam- 
ination in  cicnicntary  bi*  logy  will  have  reference  to  (I)  the 
fundamental  facts  and  la«-.  of  the  inor[ih  dogy,  histology, 
phy^i-dogy,  and  life-hist<M  y  I'f  plants  as  iUustrateil  by  the  follow  iiig 
types  :  Sanhar^myfts,  I'lWtvoi,  us,  A/iitor,  A/^/V-.'^'i-ri;,  Chura  or 
A'u'i-iui, -A  fern, /Y««J,  and  an  angiuspci  .nus  iloArring  plant; 
(2)  the  fund. iineiital  facts  and  l.nvs  of  animal  m  irphi  logy,  as 
illustrateii  by  the  fidlowing  tyi^s  :  Amuba,  Pariim^i  turn  or 
VcrlUc'Ui ,  Uyiim,  /.iitriMcus,  ylj/arm,  .-/niv/ow,  .■iriif'huwus, 
Si-yii'iurn,  A'liria,  /.'/•iis.  Under  the  head  of  vegetalile  physi  >- 
lo^y  the  student  «ilt  not  be  expected  to  deal  with  special 
■  |uestion-  relating  to  the  more  highly  differcntlate<l  flowering 
plants.  He  will  be  expected  to  show  a  practical  knowledge  of 
ilie  Ljeiie'  il  structure  of  each  of  the  animal  t)  [  rs  .ibi\e  siiccifid, 
and  iiu  elt'iuentary  lno«  ledge  of  the  chief  biologiciil  laws  which 
the  structural  phenomena  illustrate.  He  will  al^u  l>e  exjicctcd 
to  show  an  elementary  kiunvlcilge  of  the  general  developn>ental 
history  of  .-Inif'liicixnJ  and  of  A'.iu.!.  He  wUl  BOt  Ik  CSpOCtwl 
to  deal  with  purely  physiological  details. 

The  sulijcct  announced  for  the  next  Adams  I'riie  to  be 
adjudged  in  18S5,  is  as  follows:  Investigate  the  laus  governing 
the  interaction  of  cycl  tics  and  anticyclones  on  the  earths 
surface.  In  order  to  give  precision  to  this,  the  following  sa£get- 
tions  are  given  Id  tte  ouuiiar*  t--Aa  iofirile  plUM  baa  nmee 

density  £-  (where  g  is  gravity) ;  on  one  ride  of  it  is  av  in  eqni- 

lifariam*  the  density  of  which  most  diminiih  according  to  the 
baromMtie  kw  as  we  recede  firom  the  phme.  The  system  re- 
volves as  %  rigid  body,  about  an  axis  perpendicular  to  Use  plane, 
with  a  constant  an^;ular  vdodty  «.  If  one  or  more  vortioes, 
with  a  revolution  either  consentaneous  with  m  (cyclones),  or 
adverse  thereto  (anticyclones),  be  established  in  the  air,  inve^ 
tigate  their  motions.  It  may  be  well  to  consider  the  axes  of  tte 
voitices  as  cither  straight  or  curved,  and  pcrpendictilar  or  inclined 
to  the  plane.  If  ])os.siWc,  pass  to  the  case  in  which  the  vortioes 
exist  in  the  atmosphere  surrounding  a  lotaling  globe. 

The  Kev.  H.  W.  Watson  b.xs  l>cen  approval  for  the  degree 
of  Sc-D. — Prof.  Darwin  is  arranging  to  give  a  coarse  of  prac- 
tical leaching  in  astronomy  with  the  instruments  under  his 
charge.  Next  torn  Mr.  H.  H.  Turner  of  Trinity  College  wiD 
undertake  this  oounc. — The  General  Board  of  Studies  in  ie> 
isiuing  its  reoommendatkms  as  to  Readers,  DemonsttBtoa^ 
has  asked  that  power  be  given  to  the  Museums  and  Lecture 
Rooms  Syndicate  to  obtain  plans  for  a  foundry  for  the  Depart- 
ment of  Mechanism,  for  baUdings  for  Bots^,  and  for  additioaal 
tadUings  for  Comparathra  Anatomy  and  Fliyaiolan. — It  is  i«> 
fwnmcndfd  that  a  Cnrator  of  HtB  Maoem  of  ueoetal  aad 
Local  AiduBcdogy  be  appointed,  at  a  salwy  of  I0Q<1  per  uaauL 


SCIENTIFIC  SERIALS 

Jomrnaltftke  FhuMm  Imt^tmtt,  voL  cxvL  No.  694,  October, 
18S3. — The  commercial  and  dynamic  efficiencies  of  staaia 
engines,  by  Prof.  R.  H.  Thurston.  In  this  paper  thtre  are  cal- 
culated the  ratio  of  expansion  to  furnish  power  u>oua  economkaUy, 
the  ni  iximum  efficiency  of  a  given  plant,  and  maximum  efficiency 
of  fluid,  when  such  data  are  taken  into  acooont,  as  total  annual 
co»t  of  steam,  and  total  autiual  cost  of  all  items  variable  with 
size  of  steam'-cyliader. — Mr.  R.  Grimshaw,  in  a  pa  er  on  the 
steam-engine  indicator  as  a  detector  of  lost  moti<m,  des<;rii>es  the 
use  of  the  indicator  to  pick  out  defective  setting  of  et mts,  cross- 
heads,  &c — The  next  three  articles  are  i.n  the  ater  -upply  of 
cities  in  ancient  times,  or.  oil-  lic-so^  lielli  ,i  .d  a  rcpoit  on  tb« 
prcssurc-;;ovcrncil  i^a-nieter  and  .uruer.  —  I  hc  address  by  Prof, 
kouland,  entitled  "A  I'lea  f-r  Pure  Scienat^"  llto^  repdsloi 
iu  Natuke,  is  also  reproduced  ;//  ixtntto. 

AnnitUn  dtr  Physik  umd  Ckemu;  xxii.  No.  lO^  OOMtldM  • 
Icmg  memoir  by  Professors  Sobncke  and  Wantperin  on  interfcffc 
ence  ohenomena  obtained  with  thin  and  especially  with  wed^ 
shaped  laminip.  The  article  «ill  be  continued  in  the  acrt 
number. — On  the  changes  of  volume  of  metals  and  alloft  OB 
rndtiag,  by  Praf.  Eiihard  Wiedcmana.  The  metals  wen  cut 
in  AiB  ndiv  Obb-  dmppti  tato  b  aMri|fAtl«g  ^Mi  0*1^ 
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aiding  into  a  capilkiy.  The  wide  end  was  tadad,  omI  a  dilato- 
metric  fluid  such  as  oil  introduced.  The  condaaioM  airived  at 
are  that  tin,  soft  solder,  and  prohalily  also  lead,  etpaad  on  melt- 
ing J  bvt  bi'^mufh  contracts.  Many  oh-icrTafions  were  made  on 
dogv  tH  bismuth  and  lead. — On  the  liquefaction  of  oxyj;en, 
aitro^n.  and  carbonic  oxide,  by  S.  voa  Wtubiewski  and  C. 
Olszewski.  Intense  cold  was  obtained  \rf  ertpontion,  under 
reduced  preHore^  of  liqnafied  ethylene  in  an  apparatus  modified 
from  that  of  dillrtrt.  Tcmpemtures  were  measured  by  a 
Iwdioceii  praaMBe-thennometar.  Oigpcot  prored  to  be  liquefi- 
ule  at  taaiwratnKs  vaiTtaic  fran  -U9*'6  to  -135**8  C, 
onder  pieaanifnylng  from  S7t»  to  3**3  atampheres.  The 
Bonefaction  of  Btougeii  and  of  cariMdic  osdda  prared  more  diffi- 


cult nd  «M  not  aeeonnplUhed  at  a  teatpentnre  of  - 136°  c. 
•fm  tandtr  ■  imann  01  I9>  atntfttplHuta,  though  a  sudden  re- 


ISO  -  - 
Itaaa  of  prenare  produced  a  tempomy  mist  of  condensed 
frttfi^Jf,  and  a  slower  release  of  pressnre  pelded  a  depoMt  of 
B|bU  a  diatinet  mmiscrrs  Liqnefied  nitrogen  and  liquefied 
oortook  OKida  aic  holh  oohmrlen  and  tnmsparent. — On  the 
intemal  frictioa  of  ocrferin  iotetiona,  md  on  the  viieocily  of 


AwbcMiiianppcan  lobo  ranaukaUyModaaaii 
lOBicfcalify  Ibao  BNMB  vtadioB  cActa«~OB  (he  nn 


W.  CRiiateeii.— OnthededwHoaof  dwoistd 
lhaAearymdaaticitr,  AfW{  a  nmHiwwrt 
of  the  posnble  caaeaaMq^  ftooa  the  poallka  of  planes  of  sym- 
atetiy,  proving  that  BO  othen  than  the  raeogniied  sis  sTitemt  of 
~  I  the  jpwporttea  of  bendne  aa  an  iawtlator 
1 M  %  iBliatame  fitilMtiiig  dadrie  nacHoBt  by  H.  Horta. 

■tor  and 
I  of  gal- 

«•  MctioB,  by  K.  Waita.  IVaata  «f  the 

ifflaeowd  by  Bdiaon,  and  neently  tmnhiad  by 
.  IL  Koch.— On  the  propcrtlcsof  cafe<«p«r  hi  the  homogeneous 
«BMmI1b  field,  by  Fr.  Stenger.— 4fotes  on  a  pbotoaMtric  appa* 
AM  by  LeoaU  Wofaar.— On  "the  KddbiliaB  of  Oa 
IVeMiaeoaL^^allbB  dHailam,  by  E.  WliiiiliMaMl  Clw 
tte  Cologne  air-pomp  of  flwyr  id4it  «  hialariad  aoiliae  by 
Dv*  G<  Bcrtbo1d.«->KeBari(a  on  tte  nwnov  of  Reir  Christian* 


"Researches  on  Heat-Conductivity,"  by  A.  Winkelmann. 

Atti  of  the  Royal  Acitdtmy  dei  I.ittfri,  July  12-15.  '883. — 
Obituary  n  itice  itf  W  illia^u  Spottis\siiiKle — Two  coummnica- 
tions  from  Signor  riicclimi  011  the  ob^erx'alions  made  by  him  at 
Caroline  IsIadiI  duriiij;  the  s<ilar  eclipse  of  May  6,  1S83. — On 
the  average  variation  in  tension  nf  the  almos[.hcric  aipicou^ 
Wpour  according  to  latituile  anil  clcv:ni  in  :n  Il.ily,  Uv  A.  Lui^Ii. 
— Meteor"! i-'gical  ohs<ri-\.itu)ns  at  the  K'.vr!  ( )!i-,crva(:iry  rf  the 
Cam:ii(li  ifjlio  f  .r  the  snonths  of  Jum-  a.i  i  July.  —  \I  1  ;t  of  the 
present  nuitiLfCt  i .  nccujiied  with  the  ncv.  reforms  and  statutes  of 
the  Academy,  "  hose  constitution  ha-s  recently  been  remodelled. 
There  are  aUo  long  inventories  of  the  worki  of  art,  furniture^ 

and  fixtures  of  the  Palazzo  Corsini,  which  baa  been  pmchawni  aa 
the  fatore  borne  of  the  Academy. 

iHtoUa  iUMjllRf  ImAulritkt  Mmmt,  September  tyjfK— 
The  toMd  odipae  of  Migr  &  Eaarils  of  tho  obaKwaow  of 
^teoUaL  twmftiL  and  oflien^  in  CktoHna  Ht^.  TTittliiaai  Mtl 
by  P.  Denia.  All  eooMclkM  la  dtidad 


I  ecGpeea  and  magnetic  phenomena. — On  die  coianiaMi 

bility  of  water,  by  S.  Fa^Mlaoi  G.TIeiB|tfaL«»^AMir  eleeir» 


dynamometer,  bv  I'ro£  Bolhll.«-Oa  tfie 

fai  pnUriaid  ckalrodoi^  by  A.  Volt^-i^  iaiicavad 


rie  audiine,  by  M. 
toraical  dcaonMian  of  two  extremely  rare  blrda  (J 
mtp/Suima  ana  fManfm  /c/iiMrMMji  preserved  in  the  CiTie 
Mnsenm  of  Venioe^  by  P.  A»  Hbwii  On  the  foaail  vertebrates 
of  the  Miocene  fonnnliOoB  in  flw  Venetian  Alps,  by  Baron 
Achillc  de  ^gno.— On  the  foiail  gattropods,  cephalopod-s,  and 
oonUs  of  the  lower  titonic  formations  of  Sidly,  by  Dr.  G.  de 
Stcfiano. 


SOCIEJTSS  AND  ACADEMIES 
London 

Chemical  Society,  November  15.— Dr.  Perkin,  F.R.S.,  pre- 
sident, in  the  chair.— It  was  announced  that  a  ballot  wonld  take 
place  at  the  next  meeting  (Pec.  6). — The  following  papers  were 
lead  : — On  the  estimation  of  starch,  by  C.  O'Snllivan.  The 
■Nthod  oaay  be  briefly  described  aa  follow*  s— About  five  grmi. 


alcohol  (sp.  gr.  o^),  and  water  at  35*  to  38*.  Fat,  sugar, 
albuminoids,  amylams,  &c.,  are  thus  got  rid  of.  The  starch  in 
the  waslied  rendoe  is  gdatinised  by  boiling  with  water,  coolad 
to  62%  about  0*03  grm.  diataae  (prepared  by  predpitaiijy  • 
cold,  aqueovs  extract  of  malt  with  alcohol)  added  ;  the  slavdi 
i>  thui  converted  entirely  into  maltose  and  dextrin,  and  by  a 
quantitative  determination  of  these  two  products  the  starch 
originally  present  can  be  cekolatedi  The  author  statea,  aa  Iho 
result  of  his  esperienoe  wiA  the  aafhad,  ^t  the  Aiftame*  ia 
results  obtained  by  any  two  observera  need  not  eaceed  0*5  per 
cent,  of  the  total  starch — On  the  illmninating  power  of  ethylene 
when  burnt  with  noo-lnminotts  combustible  gates,  bv  P.  F. 
Frankland.  The  aaUior  aommarises  his  resulu  a&  follows  :— 
Pure  ethylene  burnt  at  the  rate  of  five  cubic  feet  per  hour  fnm. 
a  Referees  Ar^itd  burner,  emits  a  light  of  68*5  standard 
candles  ;  the  ilhnninating  power  of  equal  volumes  of  nuxtnrOB 
of  ethylene  \s\\h  either  hydrogen,  cart>on  monaaide,  or  aMdh 
gas  is  less  than  that  of  pure  ethylene  ;  wheA  asdl  mixtures  coB> 
tain  60  per  cent,  of  ethylene  or  more,  the  ilhurinatine  power  of 
the  mixture  is  but  slightly  affected  by  the  nature  of  the  dila* 
ent ;  In  mixtures  containing  less  than  60  per  cent,  of  ethvlena^ 
the  illuminating  power  is  the  bifrbest  when  nonhpa,  and  utwitM 
when  carbon  monoxide,  is  the  diluent.— On  the  pwducU  of  dc* 
coBBpoaitioo  of  aqiwoo*  aofauions  of  ammoniam  nitrite^  \>f  G< 
S.  Johnioa.  The  nitra«a  erobod  froa  alkaline  aoltttfoM  of 
ammoniam  nitrite  oontdna  no  ooddea  of  nitnMna ;  nltrof  en  ia 
evolifed  fion  aqneooaaolntiansbeknrioar;  byaiuUngemtalliaed 
copitechlorfd&acoBtinuousevtdatioBofjMTOnittogenlaJceapIaee 
in  the  oold.  when  solutions  are  add,  ne  nteogeu  may  < 
4  per  cent,  of  nitric  oxkl*.  Abont  i  per  OOOt  of  the 
evolved  by  the  cupric  cUorido  It  itated  by  tbe  an^or  to  1. 
peculiarly  active  properties,  and  Ibnnt  oiaioaln  when  pMed 
witfi  hydrogen  over  spongy  platfmmii-»-On  the  ■^"■■-''iri"  of 
iron  by  abmoard  potaamm  oiciiroBialt^  by  B.  B.  Schmidt.  The 
author  leeoBHMnw  Os  nbom  pnea%  but  alatea  dwt  me  Aotfd 
not  be  nsed  to  radnee  the  iron,  aa  it  fatterfemwMi  the  end 
tvnctfon  wifh  potaa^om  feiiluyanlde.  He  prefers  ICcadcf'a 
Aiethnd  of  ret'iir'i'in  with  stmn  lus  chloride. 


-Mr.  \V. 
in  High 


Western  Microscopical  Club,  November  5.- 
Crookcs  gave  .-i  lecture  on  "Recent  Discoveries 
Vacua."  He  illustrated  his  theme  with  a  scries  of  brilliant 
and  interesting  exjxaiments.  The  effects  were  produced  by 
a  large  electric  coil,  having  sixty  miles  of  secondary  wire, 
and  worked  by  two  celLs  of  a  stomtjc-battery.  The  coil, 
when  a!t.ichcd  to  its  full  complement  of  thirty  cells,  would 
L;ivi'  a  sjark  in  air  of  twenty-four  inches.  "High  vacua" 
were  dcfineii  as  thi^c  ran^i-if;  from  above  the  i/irxxi  to  the 
1/100,003,000  of  an  .-iliUDSplitfrc.  .-^ir  .ind  all  gi -f  .i:c  con- 
ceived t'l  con  ist  of  myri.nis  of  exccs-ivcly  minute  luol.  cules, 
wliich  in  the  onhnarv  ^tate  vibrate  with  enurmous  velocity  ;  but 
beinj;  cr.)«dcd  to..;etfier  in  that  condition  thoir  extent  of  vibration 
i'-  iniiieiletl  by  cacli  other,  and  is,  ni  I  ici,  litnitcJ  to  a  path  of 
only  1/10,000  of  a  tnilliiiictre.  When,  as  in  a  jiartial  vacuum, 
there  are  fewer  of  these  molecules,  they  Ijave  more  room  in  uluch 
to  vibrate,  and  hence  their  "mean  iciif^th  nf  path  "  i.  incnn-cd. 
Under  the  inllnence  <jf  clcc'ricily  ihcic  uir  ltrulc  .m'  ilnscn 
in  straight  lines  from  the  ne^.itive  p  ile.  In  a  comparatively  low 
vacmm,  on  the  jiasv>i,'e  of  -m  elrctnc  current,  the  residual  air 
assumes  a  'tratilie<i  omdition,  showing  alternate  light  and  dark 
hands.  'Ilie  width  of  tlie  dark  hatids  marks  the  It  ni;th  of  the 
excursions  of  the  molecules.  Further  exhausfiMii  increases  the 
width  of  these  bands,  so  ihur  in  a  vacuun>  ot  i  1,000,000  of  an 
atmosphere  the  free  path  of  the  molecules  wa^  <  en  t  i  extend 
to  about  four  inches.  Ity  means  of  an  exh.iustoii  \'-shaped 
tube  it  w.xs  shown  Ih.it  the^c  inob^cules  are  driven  from  the 
negative  jxile  in  straight  li:ics,  and  lience  cannot  turn  a  corner. 
First  one  limb  of  the  V,  then  the  other,  was  connected  with 
the  negative  pole  of  the  coil,  with  the  result  that  each  in  turn 
was  in  darkness.  In  another  vacuum-tube  a  concave  nc^« 
tive  pole  was  fixed ;  the  molecules  were  driven  normally 
from  this  suifaee,  and,  meeting  the  qrlindrical  surface 

of  the  glass  indosure,  were  thr  iwn  into  beautiful  caustic  curves. 
That  these  molecules,  under  the  influence  of  electricity,  pos- 
sessed mechanical  force  was  shown  by  causing  them  to  impinge 
on  the  vanes  of  a  radiometer,  when  a  rapid  rotation  to.>k  place. 
Oh  reversing  the  current,  the  direction  of  rotation  wis  al-o  re- 
versed. That  this  was  not  due  merely  to  the  passage  of  an 
electric  current  was  shown  by  a  vacuum-tube  containing  a  small, 
horiaontal  "  water^v^eeL"  Its  appsr  and  lower  doau  behic 
stndteiiBally  by  the  radiant  matter,  no  aotioa  took  pboe;  bM 
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and  icpdkd  bjr  tlie  odMr,  bat  tend  to  nttle  ramd 
pole  inonedireeHonand  raond  the  eoudi  pole  in  the 
dIraetieB.  Ilcncc,  vrith  abonedioemiciie^  thnr  are 


OB  dittftfai  Ae  flow  of  ladiant  moleealet  hv  BMans  of  llw  a* 
tenud  appfleatioB  of  a  magnet,  the  moleauaa  «mo  OMuad  to 
ahrike  the  upper  floats  onlf ,  when  levohMion  took  pbeei  Br 
icfonqg  the  imgnet,  the  paik  of  the  molecaleB  ma  diverted 
8pastottiikietbalo«rerlmila,aiid  Aaa  tonfcne  the  rotation. 

ac*  not  attneted  tgr  one  pole  of  a  magnet 

1  the  north 
opposite 

I  BMgne^  thn  are  deflected 
b  cite  at  right  angles  to  the  ttne  that  ^oim  ue  two  poles. 

il  effect  of  the  impact  of  the.<ie  radiaat  mokcRles 
ribown  by  converging  them  by  means  of  a  enneave 
'  tloafomiBin  which  wataaauJlhnadleaf  platinum 
I  wcfe  rapidly  raited  to  a  white  heat  by  the 
vteovoos  thoorii  iaan^Ie  boiBbenlaMat  Further,  the  impact 
of  radiant  aolecBlea  on  oeitafai  bodies  prodvcei  phoftphoresoeat 
Ikfat;  thnsthe^gjhKtoMtanilil^  •  l^eck  and  to  lead-glass  a 
bhie  tinge.  If  inan  enaasladlidttaa  obatodc^  neh  asa  piece 
of  mica  in  the  shape  of  a  cn»L  lie  set  op,  a  dark  shadow  of  it 
is  thrown  on  the  pwitive  end  or  die  tube,  the  part  surrounding 
the  shadow  beinjs  rendered  phosphoieaeent  by  the  impact  of  the 
molecules.  On  suddenly  remormg  obetaclc,  the  part  that 
was  in  shadow  glows  briilMer  uaft  in  surrouiidinc  luminous 
space.  This  eflfiwt  is  doe  to  the  molecoles  actijig  suddenly  on  a 
\  H  Wtn,  unfirtxl  urfiice. 


CAMBRtDCE 

Pbilose^Ueal  Society,  October  29  — The  fallowing  officers 
for  the  ensuing  year  were  elected : — President,  Mr.  Olaisher  ; 
Viee-PresidentN :  Prof.  Cayley,  Prof.  Stokes,  Lord  Raylciith ; 
Treistircr,  Mr.  J.  ^V.  Clark  ;  5?«cretaries  :  Mr.  Trotter,  Mr. 
Ghi.'jiiiu  .Mr.  Vines;  New  Members  of  Council:  I'rof 
Humpbiy,  i'rof.  Babington,  Prof.  Adams  Prof.  Newton,  Mr. 
F.  SMnmv  Mr.  Shaw,  Mr.  Sedgwick. — The  following  papers 
wwa  oomnmnicated  to  the  Society  :— On  the  effect  of  viscositpr 
vpon  the  tides,  by  Rev.  Osmond  Fisher. — Note  on  Mr.  Larmor  s 
communication  on  "Critical  RquilibrioB,"  by  Mr.  GreenhilL— 
On  some  general  eiiuations  which  inclode  the  eqjWatiCBI  of  liydra* 
djnaaics,  by  Mr.  M.  J.  M.  Hill. 

EDINBt7KGH 

Blafhenatical  Society,  November  9. — Mr.  J.  .S.  Mackay, 
F.K.S.'  .,  in  the  chair. — The  ojieniiig  address  of  the  session 
was  delivered  by  Prof.  Tai(,  wli  i  cho-.e  for  his  subject  "  I.ist- 
iTkff'i  Topolfigip. " — Tlic  otTicc-bcarer>^  elected  were  : — I'roidcnt, 
Thomas  Afuir,  F.R.S.E.  ;  Vice-Proi  lent,  A.  J.  G.  Harclay  ; 
Secrct.iry  and  Treasurer,  A.  Y.  Frascr ;  Coimnittce :  R.  E. 
Allardioe^  WilliaB  Peddic^  Rdibat  Kobeftmi,  Oavii  Tnill, 
fi.Sc. 

Paris 

Academy  of  Sciences,  Novcmtier  12. — M.  Blanchard, 
president,  in  the  chair.— On  the  veljcitics  acquired  in  the 
interior  of  a  vessel  by  the  tiivcrsc  elements  of  a  fluid  durinsj  its 
discharge  throu^rh  a  lower  orifice,  and  on  tlie  simple  means 
possible  to  be  craiJnyed  in  determining  very  approximately  the 
numerical  rcsiduinn.s  of  slightly  converging  double  scries,  by  M  M , 
de  Saint  Vcnant  and  Flnmant. — Kxlract  from  a  letter  addressed 
to  M,  Daubree  by  M.  Xi  lrlicn^kjoId  on  the  results  of  his  recent 
expedition  to  Greenland. — On  a  trilwsic  oxalate  of  alumina,  by 
M.  Mathieu-Plessy. — Note  on  the  letter  communicated  to  the 
Academy  by  M.  Martial,  Captain  of  the  /<!omanchf,  on  his  return 
from  Tierra  del  Fuego  and  nei^hlwuring  waters,  by  M.  Alph. 
Milne-Edwards.  Soundings  and  dredgings  were  taken  nt 
depths  of  600  metres;  a  careful  study  was  made  of  the 
fcnna  and  flora  on  the  mainland,  as  well  as  of  the  Fuegiau 
ab'>rigine<,  and  167  cases  of  collections  were  brought  back, 
{oclnding  two  skeletons  of  whales,  and  several  living  speci- 
mens of  animals  and  planU.  On  his  return  M.  Martial  deter- 
mined the  presence  cf  a  deep  trough  about  the  twentieth 
meridian  south  of  tSe  equator,  7370  metres  deep,  near  the  ridge 
of  submarine  hanks  discovered  by  the  ChtdUngtr  and  Gaulle. — 
Observations  on  the  Pona>Brool(s  oomet  made  at  the  Observatory 
of  Nice  (Gantier-Eichcns  equatorial),  and  comparison  with  MM. 
Schulhof  and  Bossert's  cphemerides,  by  M.  Perrotin. — On  ccr- 
tain  astronomical  formulas  of  Hansen  and  Tisserand,  by  M.  P. 
Appcll. — On  the  asvmptotic  lines  of  wave  sur&ces,  by  M.  G. 
Parbniix. — On  the  functions  of  two  independent  variables  ren- 
dered in>'ariable  by  the  substitutions  of  a  discontinued  group, 
by  hi.  K.  Picard. — Note  on  the  nature  of  an  algebraic  relation 
between  two  uniform  functions  of  an  aiuilytiod  point  {x,  >),  by 
M.  E.  GooTMt.— On  an  alg^Hraio  problcBi  in  the  thaacj  off 


elinination,  by  M.  CyparissosSldpliaMa.— Adcscriptioiiof  Am 
diftnntial  pyrometer  pateolid  ia  FAtvary,  l88a^  by  M.  B. 
H.  Aaiagat.— On  an  optieal  photonctcr,      M.  L. 
—On  the  neasnreaMnt  of  deotmaatar  foraei  (two 

tiomi),  by  M.  E.  Reynier,>-Ott  an  electric 
for  great  depths  (four  iBntntions),  by  ML  E.  de' 
On  a  rapid  method  for  determining  the  work 
duced  a  dynamo-dcetrie  machine,  by  M.  F 
a  new  atria*  of  oombtaatioos  of  titaninm,  hjf  II.  A.  1 
QoaBlallTe  reseafch  and  qnantitative  analyA  of  aine  and  lead  in 
inn  ores,  by  M.  A.  Deros. — On  the  foroailiaii  «f  considerable 
qnantiiies  of  alcohol  in  the  fermentation  of  bread  stuffs,  b^  M. 
V.  Marcano. — Determinatioa  of  the  causes  tcndiag  to  diminish 
the  stLsceptibility  of  certain  regions  of  the  organism  to  tfie  vime 
of  bacterian  or  symptomatic  charbon,  transforming  a  fatal  into  a 
prophylactic  inoculation,  by  MM.  Arloing,  Comevin,  and 
Thomas. — On  the  soorce  of  the  imperfectly-oxydised  sulphur 
present  in  urioe,  by  MM.  R.  Ldpine  and  G.  Qvitnn. — On  the 
development  of  the  branchia  of  cephalopods,  by  M.  L.  Joubin. 
— On  the  functions  of  the  renal  sac  in  heteropods,  by  M.  L. 
Joliet. — Remarks  on  the  Cr«codUus  robtutut,  VallL  and  Grand., 
of  Madagascar,  by  M.  L.  Vadlant. — On  the  osBiotie  force  of 
diluted  solutions,  by  M.  Hugo  de  Vrie«. — On  the  intarpretatkw 
of  an  experiment  by  Hales  touching  the  functioQ  of  vcfetaHa 
vessels,  by  M.  J.  Vesquc. — Note  on  the  direct  observation  of  tbc 
movement  of  water  in  plant.*,  by  M.  G.  Cauus. — Remarlcs  00 
the  saocharoid  and  serpentine  limestones  of  the  northern  slopes 
of  the  Pyrenees,  by  M.  Dieulafait — On  the  causes  of  abnormal 
winters  (five  illu.stration^),  by  M.  L.  Tcisserenc  de  Bort — The 
election  was  reported  of  M.  Charcot  in  place  of  M.  Cloquet  in 
the  Section  of  Medicine  and  Surgery. 
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THURSDAY,  NOVEMBER  29,  1883 


SCIENTIFIC  WORTHIES 

XXIII.— Sir  Charles  William  Sikmkv?,'  Bokn 
April  4,  1823;  Dikp  NovKMntK  ig,  1883 

THE  death  of  Sir  WUlKim  Siemens,  coming  as  it  did 
so  suddenly  and  unexpectedly,  has  been  felt  as  a 
;  serere  blow  and  grief  through  a  for  wider  circle  than  that 
of  his  personal  friends.    His  work  for  the  last  five  or  six 
years  has  interested  the  general  public  to  a  degree  that 
has  perhaps  oever  before  been  the  lot  of  any  man  devoted 
I   to  tdence  as  be  has  been.   Not  only  the  people  of  his 
adopted  country,  Englandtbut  the  l.iri^cr  publ:i:  of  the 
I    whole  civilised  world,  have  been .  deeply  interested  in  the 
i  daciric  lighting,  the  deetrie  tfaaamission  of  power,  the 
electric  railways,  the  regenerative  gas  furnaces,  and  the 
conversion  of  fuel  into  gas  to  feed  them,  and  the  pros- 
pect of  smoke  abatement  by  this  mode  of  dealing  with 
I    coal,  and  the  improvements  it  has  helped  to  make  in  the 
manufacture  of  steel,  in  all  of  which  they  have  recog- 
nised Sir  William  Siemens  as  an  originator,  a  devoted 
worker,  and  a  friend.    The  Portrush  and  BnshmilU 
dectric  tramway  in  the  north  of  Ireland,  one  of  the  most 
splendid  and  interesting  of  his  achievements,  now  carries 
paaaengers  on  a  six  and  a  half  miks  line  of  steep  gradients 
and  diaip  corves,  at  a  good  ten  miles  an  hoar,  solely  by 
water  power  of  the  River  Rush,  driving,  through  Hir!)incs, 
a  250  volt  Siemens  dynamo  at  a  distance  of  seven  and  a 
linlf  miles  from  the  Portmah  end  of  the  line  Jest  two 

I     rr.onths  before  his  death  he  was  piCSeot,  and  the  writer 

I  of  this  article  had  the  great  pleasure  of  being  present  with 
fcfan,  at  thefomal  opening  to  die  pubtte  by  the  Lord- 

i  Lie  itenant  of  Irelnn'!,  I"  irl  Spencer,  of  this  transcendent 
gift  of  science  to  mankind.  His  death  is  mourned  as  an 
ineparable  loss,  and  the  thought  Uiat  advance  in  so  many 

I  lines  of  beneficent  progress,  carried  on  by  his  untiring 
activity  and  his  splendid  zeal,  are  so  suddenly  stopped 
has  caused  most  grievous  disappointment. 

I  William  Siemens  had  the  great  characteristic  common 
to  an  men  lAo  have  left  thdr  maifc  on  the  world,  the 
ptr/ervu/um  A^gn^m,  in  which  thought  Icadi  to  instant 
action.  When  he  was  only  twenty  years  old  he  came  to 
Vn^antA  with  his  bradier  Werner,  to  realise  an  invention 
for  electro-gilding ;  and,  persevering  through  the  coin- 
pHcation  of  difficulties  naturally  met  with  by  young  men 
hi  a  strange  Und,  with  little  knowledge  of  its  language, 

j     they  succeeded  in  proving  the  usefulness  of  their  inven- 

1     tion,  and  getting  it  carried  into  practical  elTect  through 

I     the  wise  and  kindly  appreciation  of  Mr.  Elkington. 

'  Encouraged  by  this  success,  William  Siemens  returned  a 
jeer  later  with  his  chronometric  governor,  an  invention 
ef  remailcable  beauty  and  ingenuity,  in  which,  by  the 
motion  ef  a  pivoted  framework  carrying  an  idle  wheel 

I    geared  to  hevd  wheels  on  two  shafts  in  Hne,  or  geared  to 

•  the  outer  uul  inner  circumferences  of  concentric  wheels, 
rotating  in  opposite  directioiu  on  coaxial  shafts,  the  move- 
natef  OM  e^eel  it  caused  to  keep  tima  with  dmt  of  the 
other.  We  heUeve  that  aldiough  the  hivention  was  not 

'  Tfip  ^^tnl  F,nKTa*inK.  which  wu  yat  in  hand  KNBC  lirac  afo  while  the 
jifc  »hi€h  i.Dw  I  a-st'J  »«»ay  w»v  nch  in  promUe  u  urell  u  »ehieTemenl, 
»  not  yet  fiiubc^    It  wtU  be  iMucd  wttli  •  fulur*  noaibv.— Ko. 
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a  cijiiuncrcial  success,  and  is  not  generally  known  in  this 
country  as  practically  realised  eacept  in  its  application  to 
regulate  the  motions  of  chronoscopic  instruments  in  the 
Royal  Observatory  of  Greenwich,  it  may  yet  be  destined 
to  have  large  practical  applications  in  engineering. 

One  of  William Sicmens's  early  inventions  was  his  water, 
meter,  which  exactly  met  an  important  practical  require* 
ment,  and  has  had  a  splendid  thirty  years'  success.  It 
realised  curiously  subtle  hydraulic  principles,  which,  evn 
irrespectively  of  the  practical  vahie  of  the  instrument 
may  iniercst  readers  of  Naixuk.  Imagine  a  DarkcA 
mill  running  absolutely  unresisted.  The  discharged  walv 
nrast  have  approximatdy  seroabsoilnie  vriodtyon  leatrtng 

the  nozzles  ;  in  other  words,  its  velocity  relatively  to  the 
nozxles  must  be  approxinutely  equal  to  the  contrary 
absolute  veledtf  of  the  aeeiles.  Heaoe  the  machine  win 
rotate  in  simple  proportion  to  the  quantity  df  water 
passing  through  it.  By  an  extension  of  similar  considera- 
tions it  is  easy  to  prove  u  1 1  the  wheel,  instead  of  being 
unresisted,  is  resisted  by  a  force  exactly  proportional  to 
the  square  of  its  angular  velocity,  its  velocity  must  still 
be  proportion.il  to  the  quantity  of  water  pasiing  through 
it  per  unit  of  time.  Thus,  provided  this  law  of  resistance 
is  midtttaiaed,  the  whole  angle  tmaed  through  by  the 
wheel  measures  the  whole  ([uantity  of  water  that  has 
passed.  Now  think  of  the  difficulties  which  Siemens  had 
to  overcome  to  realise  this  principle.  What  we  have 
roughly  called  a  Barlcec's  mill  must  be  completely  in- 
closed in  the  supply  wattr-pipes,  its  nozzles  discharging 
into  water,  not  into  air.  It  must  be  of  very  small  dimensions 
to  be  convenient  for  practice,  and  its  bearings  must  be  kept 
oiled  to  secure,  not  only  that  it  may  not  be  injured  by  the 
wear  of  running  for  years,  but  alw  that  titt  CWWtMt 
frictional  force  of  solid  rubbing  on  solid  may  be  as 
nothing  compared  to  the  resistance,  proportional  to  the 
square  of  the  velocity,  exerted  by  the  circumambient 
liquid  upon  a  wheel  with  sharp  edged  vanes  rotating  to  it 
After  a  few  years  of  trials,  diffieuRy  after  difficulty  was 
overcome,  and  the  instrument  did  its  work  with  the 
accuracy  and  convenience  which  met  practical  require* 
nwQts.  It  was  we  believe  the  proteedon  ofleied  by  the 
British  Patent  Law,  which,  in  the  case  of  this  very  instru- 
ment, allowed  Siemens  to  work  it  out  in  England,  and 
so  helped  him  eventually  to  find  his  home  among  us,  and 
to  j^ivc  us  primarily  the  benefit  of  his  great  inventiveness 
in  all  directions;  while  the  want  of  similar  protection 
under  German  law  at  that  time  rendered  it  practically 
impossible  for  him  to  work  out  so  difficult  an  inventioa 
m  his  own  coontry. 

In  electric  invention  Wil'iiain  Siemens  has  been  as o- 
ciated  with  his  brother  Werner,  and  the  world  has  profited 
largely  by  this  brotherly  cooperation  of  genius.  More 
than  a  quarter  of  a  ccnturj-  as;o,  they  brought  out  what  is 
now  known  as  the  Siemens  armature.  The  writer  well 
remembers  admfahig  it  greatly  when  he  first  saw  it  (he 
believes  at  the  London  Exhibition  of  1862),  mounted 
between  the  poles  of  a  multiple  steel  horseshoe  magnet 
and  sanFing  for  die  tmnamttler  in  an  electric  telegraph. 
That  was  what  we  may  now  call  the  one-coil  Siemens 
armature.  It  suggested  inevitably  the  mounting  of  two 
or  more  coils  on  the  same  iron  cor^  in  meridional  phines 
at  equal  angles  round  the  taa»,  and  as  nearty  aqnal  and 
similar  in  all  respecu  aa  is  allowed  by  the  eslgenciee  ef 
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completing  the  circuits  with  the  difierent  portions  of  wire 
Ud  over  one  another,  and  bent  to  one  ride  or  the  oAer, 
to  avoid  passinjj  throujjh  the  space  occupied  by  the  bear- 
ing shaft.  '1  he  principle  of  electro-magnetic  augmenta- 
tion and  maintenance  of  a  cunent  witliout  the  aid  of 
sted  or  other  permanent  magnets,  invented  by  Werner 
Siemens,  and  also  independently  by  Wheatstone  and  S.  A. 
Varley,was  communicated  to  the  Royal  Society  by  William 
Siemens  on  February  14, 1867,  in  his  celebrated  paper  "  On 
the  conversion  of  dynamical  into  electric  force  withoot  the 
aid  of  permanent  magnets."  This  paper  is  pemliarly 
interestii^.as  being  the  first  scientific  enunciation  of  that 
wonderful  dectro-magnetic  principIe,on  which  are  founded 
the  dynamo-clcctric  m:»chine.s  of  the  ])rcsent  day.  Soon 
after  came  the  Paccinotti>Gramme  ring,  from  which 
followed  naturally  tiie  soggestion  of  the  mode  of  connec* 

tion  between  the  coils  of  a  multiple  coil  Siemens  arma- 
ture, described  in  the  Siemens-.Alteneck  patent  of  1873, 
and  made  the  foundation  of  the  Siemcni  dynamo  as  we 
BOW  have  it,  whether  a?  given  from  the  Siemens  firm,  or 
irith  the  modifications  of  details  and  proportions,  valuable 
fiormany  practical  purposes,  which  have  been  contributed 
£dison  and  HopUnson.  The  evolattoo  of  the  Siemens 
armature,  as  we  now  have  it,  in  this  splendid  machine, 
from  the  rudimentary  type  which  the  writer  s.iw  a  <]iiirtcr 
of  a  century  a^o,  is  one  of  the  most  beautiful  products  of 
inventive  genius,  and  is  more  Itlce  to  the  growth  of 
a  flower  thin  to  almost  anything  dse  in  the  way  of 
mechanism  made  by  man. 

Space  prevents  ns  from  more  than  mentioaiac  die 
works  of  William  Siemens  and  his  brothers,  Wemcrand 
Carl,  in  land  and  sea  telegraphic  engineering,  and  their 
great  achievements  in  Atlantic  cable-laying.  The  FttnteUy 
boreparticularlytheimpres^of  William  S  e  nens's  practical 
genius.  It  is  remarkable  that  a  ship  capable  of  doin^'  w  hat 
BO  other  ship  afloat  can  do  in  the  way  of  manoeuvre,  as  has 
been  proved  by  her  success  in  the  difficult  and  delicate 
operaHons  of  la\nng  and  lifting  cables  in  depths  of  2500 
fathoms,  and  itf  c.iblc  rrpairing  in  all  seasons  and  all 
weathers,  should  have  been  the  work  of  a  landsman,  bom 
in  the  middle  of  Europe,  who  early  made  himself  a  sailor 
in  cable-laying  cvperlitions  in  the  Mi  iiifcrr  uuMn  nnd  the 
Black  Sea,  but  whose  life  has  been  chietly  devoted  to  land 
engineering  and  science. 

On  the  iqth  of  this  November  the  writer  of  the  present 
article  was  accosted  in  a  manner  of  which  most  ptrsons 
oeenpied  with  science  have  not  inlfequent  experience 
•*  Can  you  scientific  people  not  save  US  from  those  black 
and  yellow  city  fogs?"  The  instant  answer  was—"  Sir 
William  Siemens  it  going  to  do  it ;  and  I  hope  if  wc  live 
It  few  yean  loofer  we  shall  have  aeea  alooost  the  last  of 
them."   How  little  we  thought  that  we  were  that  very 

evening  to  lose  the  valuable  life  from  which  we  were 
promising  ourselves  such  great  benefits.  May  we  not 
hope  that,  after  all,  the  promise  was  not  vain,  and  that, 
nl'.houf;!'.  Sir  William  .Siemens  is  gone  from  among  us. 
the  great  movement  for  smoke  abatement,  in  which  he 
baa  so  earnestly  laboured  during  the  last  three  years  of 

h's  life,  may  have  full  effect . 

Just  nine  days  previously,  the  writer  had  received  a 
letter  from  Sir  William  Siemens,  saying  nothing  of  ill- 
ness, but  full  of  plans  for  the  immediate  future :  chiefly 
an  address  to  the  Society  of  Arts,  and  the  realisation  at 


Sherwood  of  bis  method  for  the  smokeless  supply  of  beat 
to  a  steam  boiler,  by  the  combustion  of  hydngea, 

carburcttcd  hydrogen,  and  carbonic  oxide,  obt 
the  conversion  into  these  gases  of  the  whole  combustibie 
material  of  the  coal,  together  with  some  hydrogen  and 
oxygen  from  water,  and  oxygen  from  air,  in  his  gas-pro- 
ducing kiln.  "  The  produ-er  will  be  in  lull  operation  .n 
Sherwood  by  that  time"  were  almost  the  last  words  re- 
ceived by  the  writer  from  his  friend,  kindly  inviting  bim 
to  come  and  see  the  new  OMdied  in  operation  at  the  end 
of  tlic  present  month.  A  diort  time  before,  in  travelling 
home  from  Vienna,  where  they  had  been  assodatcd  io 
the  British  Commission  for  the  Electrical  Exhibition, 
Sir  William  Siemens  had  told  the  writir  th  it  without 
waiting  for  a  perfected  gas-engine  to  use  the  products  of 
co-nbvstion  as  direct  motive  agent,  and  so  give  the  very 

highest  attainable  economy,  he  expccteJ  by  using  the 
gas  from  his  producer  as  fuel  for  the  fire  of  a  steam- 
boiler,  even  on  a  comparatively  small  scale,  like  that  of 
his  appliances  at  Sherwood  for  electric  lighting  and  the 
electric  transmission  of  |>ower.  to  be  able  to  obuin  better 
economy  of  coal  for  motive  power  than  by  Iwrning  the 
coal  directly  to  the  usual  manner  in  a  furnace  under  the 
boiler.  And  fiiither,  what  is  specially  interesting  to 
persons  planning  isol.ited  in-t. illations  for  electric  light, 
be  believed  that  the  labour  of  tending  the  producer  and 
boiler  and  steam-engine  would  be  on  the  whole  consider- 
ably  less  than  that  which  is  required  on  the  ordin.ir)- 
plan,  with  il«  incessant  stoking  of  coal  into  the 
fumaoe  under  the  b<^er,  as  long  as  steam  is  to 

be  kept  up.  There  is  somct'iing  inexpressibly  sad, 
even  in  icspcct  to  a  comparatively  small  matter  like 
this,  to  see  tbe  active  prosecution  of  an  experiment  so  fall 
of  interest  and  so  near  to  a  pra  tical  sohition,  suddenly 
cut  short  by  death.  But  the  gre.at  things  done  by  Sie- 
mens with  gas  pro  luce  J  in  the  m  inner  referred  to  above, 
first  in  tbe  gas  glass  fumaoe,  described  with  glowing 
admiration  by  Faraday  on  Friday  evening,  June  20,  1862, 
in  his  last  Royal  Institiii'on  lecture,  and  more  recently  in 
connection  with  another  great  and  exceedingly  valuable 
invention,  the  Siemens  process  for  making  steel,  by  using 
the  oxygt'n  of  iron  ore  to  l)tirn  out  part  01'  the  carboo 
from  cast  iron,  and  still  more  recently  in  the  heating  of 
the  retorts  for  die  production  of  ordinary  lighting  gas,  by 
which  a  large  increase  has  been  obtained  in  the  \-icId  of 
gas  per  ton  of  coal  used,  are  achieved  results  which  hve 
after  the  inventor  has  goae»  and  which,  it  is  to  be  hoped, 
will  give  encouragement  to  push  farther  an!  farther  on  fal 
practical  realisation  of  the  benefits  to  the  wodd  from  the 
legacy  of  his  great  inventions. 

A  most  interesting  article  on  the  life  and  work  of  Sir 
wnfiam  Siemens  in  the  Tlwus  of  November  2i  concludes 
with  the  f<il!o.ving  words,  in  which  wc  fully  sympathise  :- 
"Those  wh)  knew  him  may  mourn  the  kiadly  heart,  the 
generous  noUe  miture,  to  tolerant  of  imperfect  know- 

ledgL-,  so  impatient  only  at  charlatanism  and  dishonesty; 
the  nation  at  large  has  lost  a  faithful  servant,  chief  amoag 
those  who  live  only  to  better  the  life  of  their  fbHouMnea 

by  subduing  the  forces  of  iia'nrcto  their  use.  Looking 
back  along  the  line  of  I'ngl.uid's  scientific  worthies,  there 
arc  few  w  ho  have  scr\'ed  the  people  better  than  this  her 
adopted  son,  few,  if  any,  whose  life's  record  will  dlOW  to 
long  a  list  of  usefiil  labours." 
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In  private  life  Sir  WiUiftm  Siemens,  with  his  Uvely 

bright  intelligence  always  present  and  ri.;(:r  to  ^'ive 
pleasure  and  benefit  to  those  around  him,  was  a  most 
lovable  man,  riagdaily  vmdfith  and  foil  of  kind  thonght 

an*!  care  for  others.  The  writer  of  the  prcscn!  article  ha* 
for  nearly  a  quarter  of  a  century  had  the  happiness  of 
peraooal  friendship  with  him.  The  occasions  of  meetiaf 

him,  more  frequent  of  late  years,  ani  more  intl  more 
frequent  to  the  very  end.  are  among  the  hapfjie^i  of  re- 
collections. The  thi)uj;ht  that  they  can  now  live  only  in 
a»emory  is  too  full  of  grief  to  find  expression  in  words. 

William  Thomson 


In  addition  to  the  above  ikiucc  by  a  master-hand  we 
give  the  f  :  r.i  details  of  Sir  William  Semsas^s  life 
and  of  the  sad  and  solemn  dosinc  scene 


CBAKXM  WicuAM  SiEUSNS  was  bom  at  Lentbe, 

in  Hanover,  nn  April  4,  l82J;  he  \vi.  f  iic.ited  at 
Lubcck,  the  Polytethnic  School  of  Ma^debvir^,  ami  had 
the  advantage  of  sitting  for  a  couple  of  sessions  under 
Professors  Wohler  and  Himly  at  the  Univerity  of 
G6ttingen,  finishing  his  academical  career  at  the  age  of 
nineteen.  He  stajed  one  year  at  the  engine  work^  of 
Count  StoUieiig,  and  when  twenty  years  of  age  landed  in 
England  to  introduce  a  new|nroeessaf  dectro  deposition, 

and,  as  stated  above,  was  so  successful  tli  it  he  male 
England  his  home.   Another  early  invention  of  the  two 

brodieta  was  one  which  Faraday  lectured  upon  at  the 
Royal  Institution  one  Friday  evening  under  the  title  of 

the  Anastatic  Printing  Process  of  the  Brothers  Siemens." 
Between  bis  twentieth  and  tbfatletb  years  he  was 

mainly  cn^gcd  in  problems  connected  with  mechanical 
engineering,  improving  the  chronouictric  governor, bring- 
ing out  a  double-cylinder  air-pump  and  a  simple  waler- 
meter  which  has  been  extensively  used  both  in  this  country 
and  on  the  Continent.   When  twenty-four  years  of  age  he 
constructed  a  tour  horse-power  steam-engine,  with  regcnc-  I 
rative  condensers,  in  the  factory  of  Mr.  John  Hicks,  of 
Bolton,  and  the  Society  of  Arts  acknowledged  the  value 
of    the  principle  by  ilivin^;  him  thc^r   ^;olil  medal  in 
i85<x     At  this  time  also  he  made  a  modification 
of  Grovels  secondary  battery,  to  which  be  referred  two 
ye.irs  ago  at  the  Jubilee  Meeting  of  the  British  Asso- 
ciation.    When  just  over  thirty  years  of  age  he  re- 
ceived the  Telford  pri;c  and  piemiom  of  the  Insti- 
tution of  Mechanical  Engineers  for  his  paper  "  On 
the   Conversion  of  Heat  into  Mechanical  Effect,''  in 
which  he  defined  a  perfect  engine  aa  OM  la  which  all  the 
heat  applied  to  the  elastic  medium  was  consumed  la  its 
expansion  behind  a  working  piston,  leaving  no  portion  to 
V>e  thrown  into  a  condenser  or  into  the  atmosphere,  and 
advised  that  expansion  should  be  carried  to  the  utmost 
possible  limit    In  takii^  up  the  question  of  heat  he 
adopted  the  dynamical  theory  as  the  result  of  a  study  of 
the  works  of  Joule,  Mayer,  and  others,  and  we  find  him 
when  thiity-two  years  of  age  exhibiting  two  steam-engines 

with  regenerative  condensers,  the  one  of  twenty  and  the 
other  of  seven  horse-power  at  the  Paris  E.\bibition  of 
18$$. 


Between  his  thirtieth  and  fortieth  yeara  he  read  sev<^ 

ral  papers  before  the  Institution  of  Civil  Engineers  on 
eketrkai  sui^ects,  and  before  the  Institution  of  Mechani- 
cal SfQifaean  upon  the  varioas  inventions  whicb  be  bad 

already  brought  out.  During  this  period  also  was  esta- 
blished the  firm  of  Siemens  Brothers,  which  has  become 
so  famous  for  their  machines,  and  submarine  and  land 
lines,  four  Transatl mtic  cables,  the  Indo-European  line^ 
the  .N  orth  China  cable,  the  I'latino-Braxiliera  cable,  and 
others.  In  1860^  when  engaged  in  superintending  the 
electrical  examination  of  the  Malta  and  Alexandria  tele* 
graph  cable,  he  thought  of  using  the  increased  reststanM 
of  metallic  conductors  due  to  rise  of  temperature  as  a 
means  for  measuring  temperature  and  brought  out  next 
year  a  pyrometer  baMd  upon  tbte  principle. 

He  was  no*  also  engaged  with  his  brother,  Mr. 
Frederick  Siemens,  upon  that  invention  with  which  his 
name  lias  since  iieeo  mainly  connected— the  regeaeiathre 
gas  furnace.  By  means  of  this  furnace,  which  is  now  used 
all  over  the  world,  two  evils  which  formerly  appertained 
to  heat  fiimaces  are  cured,  viz.  the  discharge  of  the 
products  of  combustion  at  a  very  high  temperature  and 
in  an  incompletely  combined  state.  Another  advantage 
of  this  furnace  is  the  very  high  temperature  that  could 
l)e  attained  by  its  use,  and  from  the  very  first  its  author 
looked  upon  it  as  capable  of  accomplishing  what  Rean- 
mur,  and  after  him  Meath,  had  proposed,  namely,  to 
produce  steel  on  the  open  hearth.  It.  was  in  1862  that 
Mr.  Charies  Atwood  made  the  fist  attempt  to  pro- 
duce steel  in  this  '  manner  at  Tow  Law  under  a 
license  from  Mr.  Siemens;  but,  though  partially  suc- 
oessful,  it  was  afterwards  abandoned  ;  alter  one  or 
two  other  disappointments,  Mr.  Siemens  had  to  take  the 
matter  into  his  own  hands,  and  having  matured  the  pro- 
cess at  his  experimental  works  at  Birmingham,  he  laid 
the  foundation  of  an  industry  which  now  employs  thou- 
sands of  woffcmen  at  the  worits  of  the  Landore  Company, 
Vickers  and  Co.  of  Sheffield,  the  Steel  Comp.my  of  Scot- 
land, and  others,  about  half  a  million  tons  of  mild  steel 
having  been  produced  last  year  hi  Great  Britahi  etoee. 
This  steel  is  now  used  almost  exclusively  in  Her  Majesty's 
dockyards  in  the  construction  of  the  boilers  and  hulls 
of  ships^  -and  ila  use  in  private  yaids  is  extending 
rapidly, 

On  February  14,  1867,  he  brought  before  the 
Royal  Society  the  pajicr  on  the  conversion  of  dynami- 
cal into  electrical  force  referred  to  by  Sir  William 
Thomson. 

Not  onfy  to  these  large  applications  of  electricity  did 
Sir  William  Siemens  direct  tiis  attention  but  to  electro- 
metallurgy and  horticulttne.  Those  who  were  present  at 
his  lecture  to  the  Royal  Institution  on  March  12,  1880, 
will  remember  the  stream  of  light  which  poured  forth  from 
his  cteetrtc  Ihraaee  when  tte  Md  was  tahm  elf  the  cradbie 
to  pour  the  fused  steel  into  the  mould,  and  the  result  of 
his  experiments  on  the  influence  of  electric  light  upon 
plant  growth  in  the  exhibition  of  peas,  roses,  lilies,  and 
strawberries  at  this  early  season  with  the  fruit  partially 
developed.  But  the  space  at  our  disposal  will  only  allow 
us  to  remind  our  readers  of  others  )  his  inventions,  his 
bathometer  for  measuring  the  depth  of  the  sea,  and  his 
attractloii  meter  {PkU.  Thuu.,  1876) ;  the  edenhim  eye, 
which  was  aentitive  to  variation  of  coloart  fhetegenera* 
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careous  organisms  in  the  surface  waters  and  of  the  com- 
parative rapidity  with  which  UmM  leHUlillS  might  be 
accumulated  on  the  sea- bottom. 

Reef-builders  starting  on  a  submarine  bank,  whether 
prepared  for  tbem  by  erosion,  by  subsidence,  or  by  Um 
upward  growth  of  oi:pmic  deposiu,  would  focm  reeft  that 
must  necessarily  tend  to  assume  tbe  atoll  form  The 
central  portions  of  the  colony  or  clump  of  coral  will 
gradually  be  placed  at  a  disadvatila^ie  as  compared  with 
the  peripheral  parts  of  llie  ina.-.s  tn  bciiii;  further  n  inovcd 
from  the  food  supply,  and  will  consequently  iU\;r.:lc  ,ui  i 
die.  In  proportion  as  the  reef  approaclies  the  scm-IcvcI 
these  central  pans  arc  brought  into  incrcasinjjly  uncon- 
genial conditions,  untd  at  last  an  outer  ring  of  vigorous, 
growing  coral-reef  encircles  an  inside  lagoon  overlying 
the  central  stunted  and  dead  portions.  Tbe  possibility 
of  such  a  seouence  of  events  was  likewise  recognised  by 
Denvhi.  "  If  a  bank,  cither  of  ndt  or  of  hardened 
fediment,"  he  says,  "  lay  a  few  fathoms  submerged,  the 
simple  growth  of  the  coral,  without  the  aid  of  subsi- 
dence, would  produce  a  structure  scar,:el>'  to  be  di^lin- 
guishcd  from  a  true  atoll.  " ' 

As  the  atoll  increases  in  size  the  lagoon  becomes  pro- 
portionately larger,  partly  from  its  waters  bcinj^  less  sup- 
plied with  pelagic  food  and  therefore  less  favourable  to 
the  growth  of  tbe  more  m  x  kinds  of  coral,  partly 
from  the  injurious  effects  of  calcareous  sediment  upon 
ooral-growth  there,  and  partly  also  from  the  scdvent 
■ctiOD  of  the  carbonic  acid  of  the  sea*water  upoo  the 
dead  conL  The  solution  of  dead  calcareous  organisms 
by  sea-water  is  undoubtedly  one  of  the  most  interesting 
facts  brought  to  light  by  the  naturalists  of  the  Challenjier 
Expedition. 

Moreover,  a  connected  chain  of  atolls  might  be  formed 
on  a  long,  subuuuine  ijank,  and  similar  conditions  of 
growth  would  then  be  displayed  as  in  the  case  ot  a  single 
atoll.  The  marginal  atolls  having  a  better  supply  of 
food  would  grow  more  vigorou<-ly  than  those  towards 
die centief  and  would  tend  to  a. sum  -  elongated  forms, 
according  to  tlie  shape  of  the  banlc  beneath  them.  Many 
of  them  might  coaleice,  and  might  even  ultimately  give 
lite  to  one  large  atoll.  Such  a  chain  of  atolls  a>  that  of 
the  great  Maldivc  group  may  be  thus  explained  without 
the  iicccs-it'.  for  any  disscvcrnH-nt  by  o:;cinic  ciiircnts 
as  Darwin  bU})|ijbcd.  (Jn  the  otlicr  h.uui,  the  submerged 
coral-banks  ot  the  l.i'cadivh,  C.irolmc,  and  Chagos  archi- 
pelagos may  be  regarded  as  representing  various  stages  in 
the  growth  of  coral-reefs,  some  of  them  being  still  too  deep 
for  reef-builders,  others  with  coral-reefs  which  have  not  yet 
quite  grown  up  to  tbe  surface.  But  scattered  among  the^c 
banks  are  some  of  the  most  completrly  formed  atolhk 
Mr.  Moiray  contends  that  it  is  difficult  to  conceive  how 
such  banks  can  have  been  due  to  subsidence,  when  their 
situation  with  respect  to  each  other  and  to  the  perfect 
atolls  i:,  t  i  iiisidered.  He  reverses  the  order  of  growth 
as  giVLii  by  Uarwin,  who  cited  the  great  Chagos 
bank  as  probably  an  example  of  an  atoll  which  ha  1  been 
carried  down  by  a  subsidence  more  rajiid  than  the  rate  at 
which  the  coraK  could  build  upwards. 

From  a  careful  study  of  barrier-reefs  Mr.  Murray 
concludes  that,  in  their  case  alaOf  all  the  phenomena  can 
be  endamed  without  having  reoonrse  to  subaideoce.  He 
founo  from  personal  observation  and  a  comparison  of  the 
Admiralty  charts  that  most  exaggerated  notions  prevail 
regarding  the  depth  of  water  immediately  outside  the 
reef,  which  is  usually  supposed  to  be  very  great  After 
minutely  exploring  the  barrier-reef  of  Tahiti,  and  sounding 
the  water  both  inside  and  outsirlc  the  rcef>,  he  found  that 
tlie  slopes  are  just  such  as  might  be  looked  for  on  the 
su.  poiiiinii  ili.i:  tlie  corals  have  grown  up  without  any 
sinkmgofthe  bottom.  The  accompanying  section  (Fig. 
i)f  drawn  to  a  true  scale  will  show  that  there  is 
nothing  abnonnal  in  the  declivities.  Banning  near  the 
*<y.«tt.p.  134. 


shore  or  wherever  the  bottom  whether  of  rock  orscdimerit 
comes  within  the  range  of  the  reef  builders,  a  barrier  reef 
grows  vigorously  along  its  outer  face,  while  its  inner paiti, 
as  in  the  case  of  an  atoll  and  for  the  same  reason,  aie 
enfed>led  and  d  ie.  Tbe  force  of  the  breakers  tears  off  hiKS 
masses,  sometimes  30  or  30  fieet  long,  from  the  face  of  a» 
reef,  especially  where  from  the  borings  of  moUnsk^ 
sponges,  &c.,  the  eoral-rodE  has  been  weakened.  TIuk 
blocks  tumble  down  the  seaward  face  of  the  reef,  forming 
a  remarkably  steep  talus.  It  is  this  precipitous  part  of 
the  reef  which  has  probably  given  rise  to  the  notion  that  the 
water  outside  suddenly  descends  to  a  profound  depth. 
The  steep  front  of  fallen  blocks  is  succccJcd  by  a  de- 
clivity covered  with  coral  sand,  be)ond  which  the  battom 
slopes  away  at  an  angle  of  no  more  than  6°,  and  is  covered 
chiefly  with  volcanic  detritus.  M  r.  M  urray  insists  that  any 
seaward  extension  of  the  reef  mu->t  be  on  tbe  summit  of 
the  mhis  of  bnken  oonl.  The  reef  will  gradualljr  recede 
from  the  shore  of  the  ishind  or  continent,  and  will  leaie 
behind  here  and  there  a  remnant  to  form  an  island  in  the 
slowly  broadening  lagoon  channel. 

The  very  general  occurrence  of  proofs  of  elevation 
among  the  regions  of  liarricr-reefs  and  atolls  is  in  harmony 
with  the  volcanic  origin  nf  t!ie  ground  on  which  thesf 
coral-formations  have  grown,  but  is,  as  Mr.  Murray  con- 
tends, most  difficult  of  explanation  on  the  theory  of 
widespread  subsidence.  He  affirms  that  all  the  chief  fea- 
tures of  coral  reefs  and  islands  not  only  do  not  necessarily 
demand  the  hypothesis  of  subsidence,  but  may  be 
satisfactorily  accounted  for,  even  in  areas  where  the 
movement  ts  an  upward  one,  by  the  vigorous  outward 
gro  *th  of  the  corals  on  the  external  faces  of  the  rerfia 
()ro^eiice  of  abundant  food,  by  their  deaih,  disintegration, 
and  removal  by  the  meclianical  and  chemical  action  of 
the  sea  in  the  Iiiiht  ])  hi-,  and  by  tlie  inlluence  of  subaerial 
agencies  and  breaker-action  in  lowering  the  level  of  the 
upraised  areas  of  ooral-iodc  Akch.  Ghkii 

(r*  be  eonttmud.) 


NOTSS. 

It  will  be  seen  from  our  Diary  tlut  the  meeting  of  tht 
l.inncaa  Society  on  December  6  b  to  he  csclui>ivcly  devoted  to 
die  reading  of  a  pJSdMuneas  ««tyoa  Instinct  by  tbe  late  Mr. 
Darwin.   We  aft  laformed  that  this  cauy  is  lUl  of  iaipatiit 

and  hitherto  nnpuWUhed  matter  with  regard  to  the  fccls  «f 
aniniil  instinct  c  jiisidcrul  in  the  light  of  ihc  theory  "f  rutaral 
selection;  and  as  the  existeoce  of  the  es>ay  has  o  ily  now  been 
divulged,  we  doubt  not  Oat  die  next  meedng  of  tht  UaflCia 
Society  will  be  of  aa  naasnally  interesting  character. 

Ths  death  is  anaounctd,  at  the  age  of  seventy-six,  of  Mt. 
John  Eliot  Howard,  F.ItS.,  well  known  as  a  <hesd«  ssd 

(]uinol-)gi>.1.  He  «as  the  s^m  •■>(  Luke  Howsnl,  VLRaS., S 
well-known  meteorologiU  in  his  day. 

Wnamumneed  some  time  ago  tbat  the  FiaaUi  Senate  ksd 
v.itedatom  of  37,000  ui.irks  to  I'rof.  Lems  ron  for  the  CO* 
tinuatkm  of  his  expcri  uents  with  the  aurora  boreali*  at  SolSB- 
kyK  in  the  Finnish  Lappmark  doriqg  18S2  83,  of  which  he  gave 
aa  aooouat  in  NATuai  (vol,  xxvii.  p.  389).  The  pUu  to  be 
followed  dnring  die  preient  winter  at  this  station  Is  t)  make 
oil  crv.iri  iiis  tlircc  tines  in  every  twcnty-f  lur  hours,  with  Ibs 
exccp'.ioa  ouly  of  the  first  and  fifteentls  of  even"  m  jnth,  wh«B 
they  are  made  every  five  ininutci  thron^huut  ih:  twenty  toui 
huurs,  and  three  days  of  the  month  when  ttaey  wUl  be  cff«'^ 
every  half  mlnnte dnring  twd  honn.  la  order  partly  to^*^ 
thf  necf  s  ar>-  data  for  the  control  of  the  variation  of  tbe*— 
from  the  atmonphere  with  the  latitude,  and  (urtly  to  redneett* 
eff  tl  of  probable  influence*,  a  branc!>  stati  m  will  be  teun>oranly 
e  ubU»hcd  during  tbe  months  of  November,  December.  JaaM^j 
Fcbnury,  and  partof  MaMhatdwheUdiagierditKehalafM 
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votVf,  some  distance  from  the  priodpal  station  at  ScKlaakyla.  At 
Kultala  esbaastive  experiment*  will  be  nuule  as  to  Um  cflbet 
lAichtbeiiiaeueoftjieaKmof  the  " vSeOriimm^"  wfifmt9X\», 
faiTCBted  by  Ptrof.  LeotttrSm  for  prodncing  the  iwon  boreiilis, 
baa  on  the  inter sity  of  the  current.  The  olwervatioru  will  in 
oHmt  respects  be  the  seme  et  both  htationa.  At  Sodankylii  they 
wiDbecoiitiinMdmtnSaptcabir  I,  1M4. 

The  !'  ■;  rt  h)Mhc  Bjard  of  Trade  on  their  Procee<ling^  and 
Uu^incis  ur.ikr  ilic  Weights  and  Measures  Act,  187S,  for  the 
p«»t  jear  ba^  been  issued.  The  following  ere  some  of  the  lead- 
ing n^Bls  in  the  Report  i  Dnsiag  ibe  past  year  the  Staadarda 
Departasetrt  baa  had  the  opporlmilj  off  aariitiwe  the  United 
S'.ifcs  Government  in  a  comparis  n  of  their  standard  of  length 
(Yard  No.  57),  with  the  stmndani^  at  this  office.  I'rof.  C.  S. 
Ptirc*,  of  the  Uidtcd  States  Coast  and  Geodetic  Survey,  came 
to  Lcndon  for  this  ivpoec  in  June  latt,  on  bdialf  of  Prof.  J,  £. 
HBpwd,  who  baa  ehaite  of  the  Bnrcaaof  Weights  tadMcafBrM 
at  Washinjjton.  A  !  ui.-c  number  of  comparifoiTi  of  these 
mea  ures  was  uiauc  \wth  all  possible  care,  and  it  was  found  that 
at  6a*  F.,  Yard  No,  57  was  o  000022  inch  longer  than  the  Yard 
No.  I  depoaited  at  this  office.  The  results  of  ibcaecompariiooa, 
aa  calcaltfed  by  Prof.  Peiree,  will  be  refened  to  fai  a  prialed  { 
memnrandum  which  "  ill  be  >eparnre!y  drawn  up.  It  was  found 
necessary  to  test  the  accuracy  ol  the  s'aiidjird  kilogram,  and 
the  only  rc-<urcc  was  to  apply  to  the  Comit^  International 
dca  PoWa  ct  Me  ores  for  pennis^ioa  to  compare  the  Brilith 
■taodard  hilograa  with  that  depwHed  at  thdr  boren  near 
Paris.  By  the  rcjxirt  nf  this  c.  mji.iri  on,  it  is  seen  that 
Oar  ;tandard  kil  f^r.-im  nuw  2  017S  milligrams  too  light, 
Hm  Rep- rt  r.ilhcr  naively  points  I  ut  thai,  but  for  the  ^;•Jllr!^.■^y 
€f  the  Comilc,  the  Standards  I>epanment  woold  have  been 
•oaUe  to  re-fcriiy  onr  anit  of  mdric  weight,  m  thb  oooaitjr  is 
not  represented  on  the  Comitc,  and  consequently  does  not  cou- 
tribate  towards  its  exj;-enies.  In  a  previous  Kcp^^t  it  is 
also  pointed  out  that  t!  c  Hoard  of  Ti:i''e  Imd  been  then 
able  to  avail  itself  of  the  resalts  of  the  scientific  researchc* 
whieh  had  been  carried  out  nnder  the  dfaedfanu  of  tin  Borcaa. 
A  note  on  the  instrumentil  cnil]  mcnt  of  the  Bareaa  of  the 
Comitc  IiiifriMfii  iial  is  aitaclied  to  the  Report;  of  the  cquij>- 
ment  of  this  Bureau  we  recently  p;avc  a  detailed  description. 
Tbe  tables  of  densities  and  expansions  hitherto  in  one  at  tbe 
Siandaida  OAee  ntit  having  been  fiMBd  cntirdy  hi  accord  with 
Uk  mo^trec  ni  'cienttfic  research,  new  tables  have  liecn  drawn 
vp  for  future  UiC  in  iIil-  a;;curate  coiiiicri^utis  of  standards  of 
measure  and  weight,  and  ihcsc  arc  given  in  the  Appendi'.  At 
the  last  annual  trial  of  the  pyx,  tbe  Report  staler,  the  differences 
in  wei^bt  and  6Benes8  of  the  new  eoins  Ibea  snbodtled  £  r 
testing  Here  again  found  to  he  far  within  the  legal  amounts 
allowed,  /Particularly  en  those  alliAt/cti  in  tht  fintMeti  of  the  gM 
Citin,  W  i'h  rtfercnce  to  the  Uecfric  Lighting  Act,  Ifce  Report 
remarks  that  with  the  advance  of  scitnoe  there  arise  from  time 
to  tin*  measurea  ud  wei^ts  of  new  fbnns  and  denemlnattoia 

which,  in  their  applicatioti  to  comniercinl  purpo-c*,  ■subsequently 
receive  the  sanction  and  force  of  leijislalive  cnactuicut.  Among 
the  most  important  of  »uch  new  mra^ttrea  are  those  for  the 
meainrement  of  mechanical  and  of  electrical  energy,  as  applied 
to  the  mquBiemcnt  of  deeirlcity  nnder  the  Electric  Lighting 

Act  of  last  year.  A  prcvtiit  unit  of  aiea^uremcnt  has  Ih  i  a 
taken  in  Provisional  Oiders  under  lliis  Act,  which  is  cquivalcia 
to  "  the  energy  contained  in  a  current  of  1000  amperes  llowing 
nnder  an  electromotive  force  of  one  volt  during  one  hour."  No 
practical  meter  of  electricity  capable  of  nse  In  commeree  and 
daily  life  has  yet  received  f  fficial  sanction.  The  Kej^irt  nnd 
Appendices  isUow  (hat  Mr.  Cbaney  contii  ues  the  w<irk  of  his 
office  as  ifiicienily  as  his  means  will  permit. 

At  the  Instsittlqg  of  the  Academy  of  SciL-ncea  M.  Pa^tenr 
md  and  nommeatod  on  a  poednuwas  paper  by  Or.  ThaiUir 


hin  pupil,  who  died  in  Alexandria,  where  be  was  sent  in  August, 
in  order  to  make  obaarathtns  on  diolenu  The  kte  Dr. 
Thuilier  takes  an  intctraediate  position  between  ftf.  Pasteur  and 
M;  BoMchardat.  II.  Pasteur  seenu  not  to  be  quite  opposed  to 
the  viewa  of  hit 

The  Gerninii  Cholera  Commis-ion  are  going,  not,  as  they 
ori;inalIy  intended,  to  liombay,  but  to  Calcutta,  as  they  cod> 

ud*  (he  hMMf  plaM  aoin  aaltdifa  liw  their  iavaitlgittoBa. 

In  an  official  pimphlet  published  at  Washington  there  is  an 
intcreatiag  sketch  of  the  work  and  history  of  the  United  States 
Bareaa  of  Edncation.  Not  oaly  does  the  Bareaa  pablUh  repoirtt 

on  education  in  the  United  Stale,  but  at  freq-ient  intervals 
is-ues  "Circulars  of  lnf^rmation"  containing  data  of  great 
value,  and  in  many  cases  not  otherwise  accessible.  Among 
other  thiags  these  circulars  contain  information  on  the  systeau  of 
rdaeatioB  fai  nearly  every  dvOiaed  flonatry,  indndfaig  Ctdaa ;  tha 
paiiqihlet  rcferr?<l  \  i  cmtaina  a  uscful  Usl  of  all  tho  circdaiv 

ii'Sued,  with  ihor  contents. 

In  the  report  by  Dr.  Daniel  Draper  on  tbe  New  York  Bffcteoro- 
lo;ic.il  01  s.jrv.-it  iry  for  1882,  it  is  shown  that  the  actual  hours  of 
sunshine  at  Greenwich  Observatory  were  1245  '^7^ 
977  in  1879,  when  the  pof  ible  hours  wc(a  4447 ;  whereas  at  New 
York  in  the  fimacr  year  the  aetaalhonn  were  99361  and  in  the 
latter  jtot,  whan  tha  poadbk  hooa  were  4449. 

Thb  "  Howard  "  Medal  of  Oie  StatUtieal  Society  for  1883. 

with  a  ;  rircof  20/.,  has  been  awarded  to  Dr.  R.  D.  R.  Sweeting, 
•S.Sc.  Cert.  Camb.,  Mcuical  Sui'erii.tendcnt  of  the  Western 
Dt-tricI  Fever  Hospital,  Fulham,  for  the  best  essay  on  "The 
experiences  and  opinions  of  John  Howard  on  the  preservation 
and  improvement  of  the  health  of  the  inmates  of  aehool*,  priaoo*, 
wi.rkhou  e«,  ho>pita!<^,  and  other  pubUc  institution-,  as  far  as 
health  is  atTected  by  structural  arranj^emeuls  relating  to  supplies 
of  air  and  water,  draiaafc^"  fte. 

The  cultivation  of  .Si>rj;hu  n  (.V,  stcl  'utrafuiii)  and  the  innnu- 
f.icture  of  sugar  from  its  stems  has  of  late  occupie  1  a  large  share 
of  attention  by  tht  Govermnenl  fat  Ameriea,  reports  on  which 
have  been  issued  at  different  times.  The  most  recent  of  these  is 
aa  "  Investigation  of  the  Scientific  and  Economic  Relations  of 
the  Sorghum  Sugar  Industry."  This  is  in  the  form  of  a  report 
drawn  up  by  the  committee  of  tbe  National  Academy  of 
SdenetTf  tenMeb  the  aabject  of  the  coMvaiiea,  prodaetion,  and 
manafsctmre  of  the  sugar  is  treated  in  considerable  detail.  The 
report  is  one  of  considerable  value,  especially  to  thoie  interested 
In  the  progress  of  this  iadattry. 

From  Or.  King's  .\nnuil  Report  of  the  R  )ynt  Bo'aincGaidcn» 
Calcutta,  for  the  year  i8i2  83,  and  Mr.  J.  F.  Duthie's  Kepottof 
the  (i  >vemuient  Botanical  Gardens  at  Saharuni-ur  andMdMOOtit 
for  the  year  ending  March  31,  1883,  both  of  which  have  reoeally 
reached  a*,  we  learn  Foraetbingofthe  progress  of  botany  at  these 
b.)!.init'al  i-entrci  in  Indii.  It  is  .satisfacii-ry  to  note  that  at- 
Calcult.t  cou-ideiablc  i-nprovements  have  Itecti  effected  during 
the  year,  not  only  in  the  general  arrangements  of  the  garden 
itself  bat  also  in  the  seiemific  department,  for  Or.  King  infonaa 
as  tint  *Mhe  bamboo  and  mat  ertethms  wMch  n*ed  to  do  daty 
as  conservatories  have  lieen  repbiccd  by  three  lar,;c,  handsome, 
and  efticient  structures  of  iron,  on  which  a  thin  thatch  of  grass 
is  spre.a<l,  and  under  shelter  of  which  tropical  plants  thrive 
adimrably."  As  asaal  at  Calcatta  eonaiderable  attention  ha* 
been  given  to  vaHona  ecoBoaile  plants,  notaUy  those  wUdi 
prxluce  the  valuable  article  iadiarabber,  aiui  uh  ch  have  occu- 
pied so  much  attention  of  late.  Dr.  Kini  says  the  cultivation  of 
the  soy  bean  of  Japan  (Glyeiiu  sjja)  has  of  late  been  pressed  on 
the  people  of  India,  ai;d  "mare  in  obedicnoe  to  the  londness  01 
this  dammv  than  IfOB  a  belief  hi  its  loaadaaBs"  he  haa  arranged 
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thatia,  tbefmetfeeof  Mltii«fii«tothe  trees  in  order  to 

clear  the  proiinci,  is  still  carried  on  extensively.  The 
clearing  iiway  of  the  woods  is  to  prepare  the  ground  for 
agriculture,  but  as  much  or  more  by  the  preparation  of 
the  soil  as  by  obtaining  space  for  the  cultivation  contem- 
plated, and  this  is  the  peculiarity  of  the  usage.  The  trees 
growing  on  the  spot  selected  arc  burned,  and  the  seed  is 
town  on  the  soil  thus  manured  with  the  ashes  of  the  trees. 
The  eflfeets  of  sartage  in  other  European  countries,  in 
India,  and  in  North  America,  are  brought  under  notice 
and  discussed  at  some  length.  In  France  it  is  a  praatice 
icoognited  both  in  forest  science  and  In  forest  manage- 
aaant,  but  whereas  it  was  formerly  resorted  to  largely  it  is 
now  adopted  only  in  special  circumstances.  It  is  there 
found  that  the  oak,  particularly  a  hardy  variety  known  as 
the  rfVTT/,  of  all  f<Test  trees  sustains  best  the  treatment 
o{  sarin j^e.  In  the  Ardennes  the  coppice  woods  of  rouvrc, 
which  arc  so  treated,  yield  excellent  firewood  and  char- 
coal. The  burning  is  carried  out  in  Aug\ist  and  Septem- 
ber, and,  at  the  proper  time  for  sowing  cereals,  rye  or 
buckwheat  is  scattered  orer  tha  ground  and  covered  with 
alight  hoe.  After  the  crop  is  reaped  the  "pinsag  tree- 
shoots  begin  to  grow  nipidly,  bat  it  is  often  necessary  in 
order  to  insure  jierpctuity  of  good  growt'ii>  t  i  plant  out 
seedlings,  and  this  is  especially  the  case  with  the  oak. 

At  the  present  time  there  are  hi  Fmbad  districts  in 
which  sartag,-  is  now  prohibited,  others  in  which  it  is 
carried  on  under  restrictions,  and  others  in  which  it  is 
toterated  and  apparently  fredy  psactiaed.  Shodd  die 
cleared  ground  not  be  ret.iined  |>ennanent]y  under  a^ri- 
CuUtire,it  is  likely  to  become  covered  again  with  a  croji  of 
self-sown  trees,  of  the  same  kind  as  those  destro>cd,  or 
of  a  kind  of  higher  pecuniary  value.  On  the  banks  of 
the  Saima  See,  for  example,  fir  trees  have  been  replaced 
either  by  firs  or  by  birch.  The  fir  or  pine  may  be  of 
more  value  for  building  purposes,  but  the  birch  supplies  a  ' 
better  firewood,  and  for  this  there  is  and  pi  obably  will 
long  continue  an  t  \ cr-increasing  deman  I  in  St  I'ctcrs- 
buig,  to  which  it  can  be  sent  from  most  places  in  Finland 
by  water. 

When  a  crop  of  trees  after  destruction  is  not  replaced 
bgr  another  crop,  the  proximate  effect  upon  the  climate  is 
geaeraUy  conaiderad  to  be  benefidal  to  i^triculture.  But 

in  .Sweden  in  many  districts  in  whirh  the  forests  hnve 
been  cleared  away  ii  is  remarked  that  i>pring  now  begins 
a  fntnight  later  than  it  did  in  the  last  century,  and  this 
is  attributed  to  protracted  frost  due  to  diminished  humidity 
of  the  atmosphere. 

The  improved  forest  economy  of  France  dates  from 
the  issue  of  the  celebrated  Forest  Ordinance  of  1669^  if 
aot  from  a  much  earlier  period.  But  in  Finknd  all  im- 
pnivenents  in  forest  ccononu  liave  been  effected  Hinee 
1809^  and  particularly  during  the  last  twenty-five  years. 
ThoBgb  formerly  an  independent  coon  try,  Finland  was 
f  >r  a  long  time  a  province  of  Sweden,  and  in  1809  it  was 
annexed  to  tlic  dominions  of  Russia  as  a  Grand  Ducby, 
with  the  enjoyment  of  pre^stinff  privitegea  and  of 
gOVCnunent  under  its  own  laws  issued  in  accordance  with 
COBStitution.  In  1848  were  sent  out  Iinpcrial  Instnic- 
tioaa  relative  to  the  management  of  the  Crown  forests, 
alooig  with  r^ulations  respecting  projected  surveys,  and 
in  1858  new  arrangements  for  the  management  of  these 
ibffpsts  wen  madsk 


The  forest  adrainlstrathm  of  Fiidand  is  t»o«  in  Ae 

hands  of  well-trained  officers,  and  much  of  the  lavish 
waste  of  former  day.  has  ceased.  IJy  giving  more  atten? 
tion  to  considerate  thinning,  by  more  skilful  conservatioq 
and  more  scientific  exploitation,  it  was  felt  that  the  pro- 
duce and  the  products  of  the  forests  might  be  equalised 
approximately,  if  not  perfectly,"  and  one  object  aimed  at 
in  the  inspection  of  fiorests  is  to  prevent  the  removal  fl() 
trees  being  effected  more  rapidly  than  the  re-growtfa.  As' 
has  been  remarked,  Finl  ind  lias  a  constant  tn.irket  for 
firewood  and  timber  in  bt.  Petersburg,  where  firewood  is 
now  more  espeasive  than  coal  brought  from  Britain.  ' 

It  is  to  its  School  of  Forestn.  at  ICvois  that  Finland 
looks  fcM-  its  supply  of  trained  forest  conservators.  This 
school  was  opeiied  fai  1859^  and  intending  atndeata  wan! 
rc(]iiired  to  produce  before  admission  a  university  diploma, 
or  a  tirst  class  certificate  of  the  completion  of  the  course 
of  study  at  a  gymaasiam.  Closed  after  a  time  from  lack| 
of  students,  it  was  reorganised  and  reopened  in  1874.  The 
course  of  study  occupies  two  years,  and  the  subjects  are 
forest  science,  surveying,  engineering,  rural  economy, 
legal  economy,  and  drawing.  In  July  and  Avgast  tot 
pupih  are  required,  for  the  sake  of  practice,  to  measiBt 
fields  and  woods,  and  to  c^titn.iie  ti  c  (|uantitie>  of  stand- 
ing timber.  We  observe  tl»t  under  forest  science  is 
tncloded  "dw  science  of  hunting.*  whereat  maay  as 

English  youth  would  no  douht  hi'  inclined  to  say  "  Happy 
Finlanders  I  "  Ufticercd  by  men  trained  in  this  wboff^ 
the  Finnish  forest  administration  \i  now  ia  a  po^tloa  to 
attain  objects  identical  with  tho  c  <>f  the  advanced  forest 
economy  of  Europe  :  first,  to  secure  a  sustained  produc- 
tion fh>m  the  forests;  secondly,  to  secure  along  witbttis 
an  amelioiation  of  their  condition  ;  and  thirdly,  a  refvo- 
duction  of  them  by  self-sown  seed  when  felled. 

Readers  who  are  interested  in  forc-st  conservancy  will 
find  much  valuable  information  in  the  middle  aoction  ef 
Dr.  Brown's  work.  The  subject  is  one  which  must  ere 
long  force  itself  on  the  attention  of  political  economists. 
The  reckless  clearances  that  have  been  efiected  in  oai 
Canadian  territories  are  approaching  a  limit ;  the  nest 
cautious  estimates  do  not  .illow  a  longer  period  than 
uftecn  years  for  the  exhaustion  of  our  Canadian  timber 
lands  at  the  present  rate  of  consumption,  and  one  very 
trustworthy  and  experienced  authority  limits  it  to  >ie\^ 
years.  W.  Fream 


LETTERS  TO  THE  EDITOR 

[T%t  Editor  ./ivj  »/.>/  h£<'il hiriiu^' rc'ponul'U  for  opinions  ejc/resiti 
by  his  corrfsf^>n,itnls.  Xcilher  can  h^-  undertake  ttf  re/MTM, 
or  to  cones pmd  with  the  zviiU's  of,  rejected  mammttr^ftU 
No  f lot  ice  is  taken  oj  anonymous  coii!niiin<\i:i.oni. 

[The  KJitr  litgenth  requests  con  ei/vndenls  to  keep  Ikdr  UMft 
CSS  sho't  iss  possible.  The  presiute  on  his  spiei  it  S3  grttt 
that  it  is  impKjssih'e  othent-ise  to  imuie  the  appearance  ezem 
0/  communicatiotu  (onlaiming  inlerttting  and  novd  Ja<U,\ 

Optical  Phenomena 

The  ])hcn  imeuon  descrihcd  ai  "  CIi>ud  Gl  >w  "  by  your  eof^ 
respondent,  Mr.  F.  A.  K.  Rih  l  il,  in  Naiuke  of  the  15th  in?t 
(p.  55),  and  by  Mr.  J.  J.  Walker  in  youi  l  i-t  is  uc  {\\  77  .  w  aS 
observed  here  bymc  ;  a*,  howe\er,  tliL-li  ne  niy  ob^rvau m  cofU- 
uicnccd  (5  p.m. i  w IS  three-quarters  of  an  hoar  l.Ticr  than  the 
time  piveti  by  Mr.  Kii  ^ell  (4.  iS  p  m.)  it  jirolublc  that  many 
of  the  ftaluics  ili->Lribf' 1  by  him  haJ  farlol  l)«fore  the  phc:io- 
menon  came  under  my  uoiioc.  As  »eea  by  mc^  the  appearaBoe 
emsislsdor  aa sie-Hke aasa of  gtosriagvapoarof  and^ha^ 
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in  Ac  cue  of  I^ndon,  and  len  bat  peroepdblv  so  in  tint  of 
Brighton,  the  light  hu  become  of  a  more  lilverr  ha«^  dm 
donbtless  to  the  extensive  nae  of  the  ehdrie  ll|ht.  The  dblaaee 
between  this  pUce  (1st.  (I*.  lon|e.  o)  and  Loadm  b  abovt  tUrty- 
five  miks  in  «  direct  unc^  and  ihcn  b  HO  pkce  Uf  >ite 
between  these  points  so  tlim  cm  b«  no  ■illuw  aboit  k ;  and 
IhatthetefleetiMiaf  lii^atcnch  a  dbtaSM  thedd  te  vtoible 
Mwirartbi'or  nodoa.  It  wodd  ba  tatnaitliia  l»  kaow  Itow 
feraonbk  atmospheric  eoadUioM,  tn*  idbodon  of 
n IMlicui really  be acM.        W.  J. Tbuitlbr 


Aw  of  your  rcsders  w  ho  happened  to  observe  the  heavens  on 
SriBday  nij;ht,  the  17th  in<t.,  at  about  II.  15  to  II.30,  could 
■ot  fidl  to  nolioe  the  beaatiftil  huar  rainbow  wfaidi  was  then 
vWbIa:  Thoach  Uie  moan  had  slightly  passed  its  peri^'ee,  i( 
waa  shining  with  mch  danling  brillisnce  that  the  marbled 
diadows  on  its  sar&ce  were  almost  efijiced,  and  it  hung  in  tbc 
heavens  like  a  spotless  crystal  sun.  The  very  itars  seemed 
tether  away,  as  thouj(h  they  had  i-hrunk  bock,  ashamed  and 
Mghted  by  the  filver  glory.  Jupiter  and  Sirius  alone  stoi-d 
fearless  and  undaun'.cd — the  former,  below  her  to  the  left,  if 
in  attendance,  the  latter  far  away  in  the  ■'tirlcs-i  south.  A  few 
featherlike  clouds  which  the  moon  illumined  with  a  spl'  ndour  of 
ber  own,  now  and  again  sailed  in  s'ately  lilcncc  nerDivNlier  p.i'h. 
bat  that  portion  which  spread  directly  over  her  faco,  seemed  to 
malt  and  become  invi^bte  like  a  snow  flake  on  a  warm  hand,  mi 
that  the  cloud  floated  araun<l  her  as  a  veil,  fringing  but  not 
ooverint;  her  face.  It  wns  uhen  sorroanded  by  one  of  the  e 
clouds  that  the  rainbow  becttiie  vi-ible.  1  had  never  seen  one 
before,  so  cannot  say  whether  il  was  uiure  ili  tinct  and  bright 
than  is  usually  the  case,  but  1  nnud  sec  mo~t  vivi<ily  the  red, 
yellow,  green,  and  viulut  1  amis  Willi  their  iiitcmicili.iic  -.hadL-^- 
Tbe  bow  seemed  formcl  on  the  ciuud  that  shailcil  the  mr.nn  at 
ttie  time,  and  lay  round  her  in  a  j  crtcct,  though  comparatively 
mail  circle.  It  rcnnined  ^)  for  -ome  nine  or  ten  luiiiutc^,  and 
then  fa  leii  yrnlually  away  intna  luininnus  ha'oof  golden  br.iwn. 
Thos^  uf  yuurrc.nlcr^  who  were  fortunate  cniju^h  to  Ix-h  ild  thi-i 
beautiful  phenomenon  will,  I  m  aot^  agree  with  m'.  that  it  \\  .1-. 
a  s^t  nut  to  be  forgotten.  J.  C.  Kcr.naha.n 

I  lambttiaa,  Nn««<nher  14 


Sodden  Stoppage  of  Cleete 

I  HAVE  four  clo^:'.-.  in  my  house  ;  one  is  mi  a  uill  that  t>cars 
north-ea>.t  and  s  )uth-west,  while  the  other  three  r.ingcd  nearly  at 
right  an:,'lcs  alvout  in.rth-wcst  am!  sovilh  ea  t.  '1  he  tinie-s  of 
these  cl  'cks  were  nut  exactly  to_;clhijr,  th<  re  being  from  live  to 
fifteen  minutes  I  etv«  cen  the  time-  ;  but  all  of  tliein  .stuppcd  i>ii 
the  morning  of  November  18  at  times  .as  recorded  by  eacli 
between  3.25  a.m.  and  3.40  a.m.  Have  any  other  clocks 
atoppe<i '  n  the  sasncnij^ht?  This  place — Lurpbrack,  I.c:ter- 
kenny.  C  1.  1>.  ne;,-)!,  i>  111  lat.  54*  56'  and  W.  h)ng.  7"  41'  52". 

Lmerkcnny,  November  19  O.  Hknry  KlNAUAN 


Fog  B«wa 

Off  NovcaAar  14,  nboi  driving  abort  half  my 
CotnoT  and  LeUetkeany,  Cok  Donqnl,  I  obaerved  a  voj  eora- 
fialc  bair  at  aboot  t  |i.b.,  da*  aolely  to  a  fog.  Far  iha  most 
part  it  WIS  9pila  whita.  bat  at  the  springing  thcfa  were  tUgbt 
of  pmautie  eototna.  On  November  1$  at  7  a.m.  at 
tbaia  ataa  abo  a  fog  bow ;  this  however,  bad  all 
Idtvdoped  prismadeealoan.  Thaij 
caaM  aa  a  kcaijr  wat  dajr ;  the  idtb 


ThaiSIb 
im\  but 
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THE  EARLY  HISTORY  OF  THE  HERRING^ 

THE  Admiralty  having  intimated  on  July  31  that  they 
were  prepared  to  grant  the  use  of  a  gunboat  to  enable 
the  Board  to  undertake  some  investigations  into  the  early 

■  Pr«li»iiifyK«>ait  «f  die  lB»si>lp«loB  Cbwliias  eCtfca  fhhsiy : 


history  of  the  herrinj^  the  convener  of  the  Committee 
appointed  to  carry  on  these  inquiries  made  as  complete 

arran/jriiicnts  as  was  possible  in  the  limited  time,  and, 
alonj;  with  Sir  lames  R.  Oib^on- .MaitLimi,  proceeded  to 
join  Her  Ma|r-t)'s  guiibo.it  JiU  'kai  at  Invergiadon  on 
August  6.  licsides  making  preparations  to  collect  mate- 
rial to  illustrate  the  growth  of  the  herring  during  the  early 
stages  of  its  development,  it  was  thought  desirable  to 
make  arrangements  KNT  the  examination  of  the  spawning 
grouada,  in  order  to  aaeertaia  iindar  what  cooditioDS  the 
sfHtwa  was  depocited.  To  assist  in  the  work  Mr.  J. 
Gibson,  D.Sc,  of  the  EdinlMish  University  Chemical 
Laboratory,  and  Mr.  J.  T.  Cunningham,  B.A.,  of  the 
Zoological  I.abiir  itor\,  were  invited  to  join  the  expedition. 

The  trawls,  drtd^'ts,  arid  other  appliances  were  t.iken 
on  board  on  August  6,  and  on  the  following  day  the  Jiickai 
left  Invergorden  for  the  .Moray  Firth,  and  began  the 
work  of  investigating  the  inshore  spawning  grounds  lying 
between  Wick  and  Fiaserlmrgh.  -  Each  place  examined 
was  indicated  by  a  BWmber  on  the  chart,  and  will  be 
spokeo  of  in  the  Repoit  as  a  "sutiao."  During  the 
month  the  JiteM  was  at  oar  disposal  sixty  statioos  were 
made,  and  nearly  as  manv  by  the  Vigilant  from  tlie  time 
she  relieved  the  Jtxckat  to  her  return  to  Granton  oit 
Oct  her  The  ])lan  generally  adopted  at  the  various, 
station^  rnnsistcd  in  [\)  taking  the  depth  and  the  surface 
and  bottom  tLiii[Hrraturcs ;  (2)  rollccling  samples  of  water 
from  the  bottom,  and  of  the  iiuul,  san(l,  &c.,  brought  up 
by  the  sounding  apparatus  ;  (3)  nuting  the  nature  of  the 
surface  fauna  taken  in  the  tow  net  ;  and  (4)  examining 
and,  w  hen  necessary,  preserving  the  animal  and  vegetable 
forms  brought  up  by  the  trawl,  diedgea,  and  tangles.  In 
this  way  there  ns  been  coDeded  a  coaiiderable  amount 
of  raw  material,  fvm  wfaidi  impovtaat  resolts  will  In  doe 
time  be  obtained. 

Not  the  least  interesting  part  of  the  work  consisted  in 
experimenting  with  herring  ova  which  were  successfully 
aitit'iciall\-  iinpre>;iiated  an<l  dfvelo|)ed.  .At  lirst  e.vperi- 
ments  were  made  with  spawn  obtained  at  Helmsdale  on 
August  7,  from  herring  which  had  been  several  hours  out 
of  the  water  ;  but  the  results  being  unsatisfactory,  it  was 
determined  to  obtain,  if  possible,  the  roe  and  milt  from 
living  fish.  We,  therefore,  frequently  remained  during 
the  nig^t  on  the  fidiing  ground,  and  boarded  the  herring 
boats  when  the  nets  weic  beiaff  hanled.  The  iislMimcB» 
always  pleased  to  see  ns^  tendered  every  assistance  In 
tl-.e  r  jviwer.  Selecting  ripe  fish,  wc  expressed  the  roe 
anil  unit  on  squares  of  glass,  which  were  then  placed  in 
carrying  boxes  specially  designed  for  the  purpose.  The 
boxes  were  conveyed  by  the  Jatl-al  to  a  small  laboratory 
near  Geanics,  which  had  heen  kindly  placed  at  the  dis- 
posal of  the  Committee.  Once  at  the  laboratory,  the 
glass  p^les,  with  the  developing  eggs  firmly  adhering  to 
them,  were  transferred  to  batching  boxes,  through  which 
a  constant  current  of  water  flowed  from  a  laige  tank.  In 
firom  three  to  five  days  well  formed  active  enbiyM  were 
visible  through  the  thin  transparent  egg  membrane,  and 
in  ten  d.iys  we  successfully  hatched  fry  from  the  arti- 
ficially impregnated  ova.  Wc  soon  discovered  that  suc- 
cess depended  on  having  an  abundant  supply  of  pure 
sea-water  at  an  equable  temperature.  Unfortunately, 
just  as  our  arrangements  for  expcruiKnting  on  a  large 
scale  were  completed,  the  herring  fishing  in  the  Moray 
Firth  came  suddenly  to  an  end,  and  it  was  impossible  to 
obuin  fiuther  supplies  of  eggs. 

We  next  directed  our  attention  to  the  nature  of  the 
surface  forms,  which  are  believed  to  siqiply  the  principal 
food  for  the  herring  fry,  and  wboi  this,  00  aeeoont  of  ne 
weather,  was  1.  )  longer  possible,  we  proceeded  to  examine 
the  mussel  scalps  m  the  Dornoch,  Cromarty,  and  Inver- 
ness Hrlhs- 

As  a  full  account  of  the  autumn's  work  will  be  pre- 
sented to  the  l!u  ird  in  time  for  the  .Annual  Report,  only 
a  short  statement  is  now  given,  indicating  rather  the 
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lines  of  further  invehtigations  than  the  results  aheady 
■obtair.Ld. 

During  our  stay  in  the  Moray  Firth  our  attention  was 
-constaatty  directed  to  the  change  in  the  position  of  tbe 
spawning  grounds.  It  was  stated  that,  some  fifteen  years 
ago,  immense  shoals  of  herring Ttiited  the  inshore  ground, 
in  order  to  deposit  their  spawn  in  eompantivd|r  shallow 
water,  but  that  now  they  had  deserted  their  former 
lavourite  haunts  for  banks  from  thirty  to  eighty  rnilc^  at 
sea,  lying  at  a  depth  of  from  thirty  to  fifty  f.itlioms.  Tliii 
has  caused  ^reat  lilstress,  as  from  the  absence  <if  suitable 
harbour  ac  commodation,  the  large  boats  fish  from  distant 
stations,  and  the  inshore  "  tal:es"  of  the  smaller  bo  as 
(all  of  which  can  be  beached)  is  not  now  sufficient  to  give 
cmployntcnt  to  the  local  population  in  curing.  The 
Report  of  the  Commiisioncrs  for  British  Fisheries  for 
1862  gives  the  toi.il  take  at  the  ports  especially  devoted 
to  tbe  inshore  fishing,  vii.  Lybster,  Helmsdale,  Cromar^, 
Findbom,  and  Buckie,  as  158,314  barrels,  whereas  m 
18S2  it  was  only  31,574.  On  the  other  hand,  at  Frascr- 
bur>;h,  a  great  centre  for  the  deep-sea  fishing,  the  take 
h*s  increased  from  77,1:4  in  iP^i  to  233.297  in  18S2. 
Though  these  figures,  and  our  experience  during  the 
autumn,  shtiw  conclusively  that  herring  are  no  longer  so 
abundant  on  the  inshore  grounds,  they  do  not  prove  that 
tl'.e  shoals  arc  every  year  spawning  farther  and  farther 
i  rotn  our  shores,  as  is  often  alleged,  or  that,  if  we  continue 
to  disturb  the  oflTshore  spawning  grounds  as  w«  have  the 
inshore,  they  will  disappear  from  our  waters  altogether. 
Some  who  have  had  considerable  experience  believe  that 
spawn  deposited  in  forty  fiuhoms  water  never  develops-, 
and  that  even  if  It  did  the  herring  fry  would  perish  fur 
want  of  the  proj  er  nourishment. 

The  disappearance  of  herring  from  in-hore  grounds  ij 
accounted  for  in  many  ways  by  the  fishermen.  Sonic 
believe  that  the  offshcre  fishermen  prevent  the  shoals 
fr<-m  rc  idling  the  co.ut  by  the  many  miles  ot  nets  which 
they  throw  across  their  path  ;  others  that  the  inshore 
fishing  has  been  de-troyed  by  the  winter  sprat  fishing, 
most  of  the  so  called  sprats  being  young  herring.  The 
former  explanation  seems  to  imply  diat  the  inshore  and 
de^ses  herring  are  identical^  wh«Mas  tbe  latter  seems 
to  udicate  that  they  are  diffiEreot  The  Report  of  the 
German  Commission  bears  that  there  is  a  ditTcrcnce 
between  the  autumn  and  spring  hcnmgof  the  Ualtic ; 
there  may  :i!so  be  a  difference  Ijclween  the  deep-sea  and 
inshore  forms.  When  this  problem  is  'olvcd  we  may  be 
able  to  account  tor  the  dis:>])pcanir.i  c  ot"  the  inshore 
herring.  Should  some  herring  h.ive  been  so  modified 
that  they  prefer  to  spawn  on  rocky  ground  In  shallow 
bracki.^h  water  rather  than  on  deep  gravel  banks  in  tbe 
open  sea,  or  if  herring  rctum  to  their  birthplaoe  to 
spawn,  it  will  be  possible  by  skilful  management  to 
restore  tbe  inshore  fishii^  to  its  original  podoctiveness. 

Having  examined  the  inshore  spawning  grounds,  wc 
next  proceeded  to  hivestigate  the  banks  where  the  deep- 
sea  herring  were  believed  to  si  nwn.  At  the  outset  we 
felt  there  was  no  evidence  tli;it  tl  c-.c  b.mks  had  not 
ahrays  been  used  by  herrings  as  s|i.!  .M.:ng  beds.  \Vc  do 
know,  however,  that  as  the  herring  boats  increased  in  size 
entcrjin^ing  tishcrmcn  were  enabled  to  proceed  farther 
to  sea,  and  as  a  reward  they  discovered  great  shoals  of 
herring,  the  comparative  density  and  condition  of  which 
form  an  interesting  subject  for  immediate  investigation. 
It  may  have  been  a  mere  coincidenoe  that  this  took  place 
about  the  same  time  as  the  inshore  shoals  began  to 
diminish.  We  liave  no  reason  for  supposing  that  what 
we  now  speak  of  as  deep-sea  herring  have  not  been  as 
abundant  for  centuries  as  they  are  at  the  present  day. 
Man,  it  seems  to  your  Committee,  is  not  likely  much  to 
reduce  the  number  of  herring  some  fitly  miles  at  sea, 
however  much  inilucnce  he  may  exert  over  those  which 
frequent  our  territorial  waters.  Tbe  lime  at  our  disposal 
did  not  permit  onr  flaakiiv  a  thorough  otaminatioa  of  the 


!  olVslioie  gruumU  ;  in  f.ict,  we  ueie  only  able  to  begin  this 
part  of  tiic  uoik.  Hut  llu-re  can  be  no  dnubt,  from  the 
observations  already  made,  that  spawn  is  depositt  d  on 
these  banks,  and  that  the  slight  difTerence  of  the  bottom 
temperature  (some  3'  C.)  would  only  slightly  retard  deve- 
lopment. Further,  tbe  fry  once  hatched  woold  find 
ample  supply  of  food  in  the  rich  surface  fauna. 

The  Committee  feel  that,  in  order  to  obtam  satisftdmy 
information  as  to  the  food  of  the  herring,  it  will  be  neces- 
sary to  make  continuous  obserx-ations  for  a  year  or  ntore 
.at  all  the  principal  fishing  stations  around  our  coast. 
'Ibis  could  easily  be  undertaken  through  the  fi-hery 
otfi:  c:  s. 

.\s  to  the  so-called  migrations  of  the  herring,  the  Com- 
mittee has  not  had  sufficie:  t  time  to  make  a  careful  inven» 
tigatioo,  but  from  tlw  observations  made  it  seems  evident 
that,  as  the  mwnimr  season  approaches,  tlie  isolalei 
herring  and  the  sm«i  groups  congregate  together,  aad 
thus  form  dense  s'-oals.  Tne  shoals  onoe  femed  iiK 
stinctively  select  banks  free  from  mud  and  shifting  sand, 
and  provtded  with  numerous  rocks  and  stones,  or  with  an 
'  abiind:int  coating  of  se.'iweeds,  H.i\ing  found  a  con- 
j  vcnienl  b.mk  covered  with  w.iter  at  .1  suitable  tem- 
perature, and  with  the  reiiuisiie  s|>e<  iiic  g'a\ity,  ihcy 
hover  over  it,  if  left  umlistail)ed,  apiiareiulv  I'.ot  p.ising 
much  heed  to  the  claims  of  hunger,  bat  keeling  on  what- 
ever Crustacea,  sand  tcls,  or  other  small  forms  come  in 
their  way.  The  spawn  once  ripe,  they  congr^atc  at  the 
bottom,  tbe  females  depositing  the  ro;  on  the  rocks  and 
seaweeds,  to  which  it  at  once  firmly  adheres,  and  the 
males  feitilising  it  with  their  milt.  How  long  a  period  is 
required  for  the  whole  of  the  roe  to  escape  has  ]wt  to  be 
ascertained.  Soon  after  the  "  shottcn  "  condition  is 
reached,  both  males  and  females  begin  to  leive  the 
'.  spawning  ground, — hunger  being  probably  the  chief 
factor  in  the  dispersal  of  the  spent  tish,— and  this  goes  on 
until  the  whole  shoal  is  dispersed,  the  hungry  disbanded 
members,  either  singly  or  in  small  companies,  hurry  ing 
hither  and  thither  in  anxious  search  of  food.  When  tbey 
have  partly  recovered  from  their  exhausted  condition  they 
may  collect  into  larger  groups ;  but  their  further  move- 
ments are  probably  largely  inlliieactd  by  tbe  shoals  of 
Crustacea  on  whien  they  chiefly  subsist.  In  all  proba- 
bility their  princip.il  feeding  ground  lies  somewbcn 
between  the  Shetland  Islands  ami  the  .Scandinavian 
coast.  This  region  is  prob  il)ly  the  great  reserve  feeding 
ground  for  the  fi-h  of  the  North  Sea,  and  it  should  at  an 
e.irly  date  be  c.iri.fully  explored. 

The  examin.ition  of  the  three  firths — Dornoch,  Cro- 
marty, and  Inverness — has  shown  that  they  are  all 
extremely  well  adapted  for  producing  mussels.  Part  of 
the  Dornoch  Firth  already  is  a  considerable  source  of 
wealth  to  the  authorities  of  Tain,  but  even  there  the  culti- 
▼ation  might  be  greatly  extended.  The  demand  liH- 
mussels  is  great,  and  the  w.mt  of  thtm,  when  herring  are 
unattainable,  is  cftcn  a  great  hard^hip  to  tbe  fishermen ; 
with  a  little  care,  the  thice  tirths  mentioned  WQOld  Supply 
bait  tor  the  whole  east  coast  of  Scotland. 

The  Cdinmittee  recemmend  the  lioird  to  remit  the 
consideration  of  the  Scottish  mussel  and  oyster  banks  to 
a  special  committee,  with  the  view  of  taking  steps  to  have 
their  complete  control  transferred  from  the  Hoard  of 
Trade  to  the  Scottish  Fishery  lioaid. 

As  the  work  of  tbe  Committee  proreeded  they  have 
been  impressed  with  the  fact  that  almost  everything  has 
still  to  be  learned  regarding  the  h.-ibits  and  life-histoty  ef 
all  our  food  fishes,  and  they  concur  in  the  truth  of  ilie 
following  extract  from  a  recent  rcpcrt  of  the  International 
Fisheries  I'.xhibition  : — "  It  is  a  very  striking  fact  that 
the  one  point  on  which  all  speakers  at  the  conferences 
hcl  1  during  the  past  summer  at  the  Exhibition  were 
agreed  was  this— that  our  knowledge  of  the  habits,  time 

I and  place  of  spawning,  food  peculiarities  of  the  young, 
migntions,  &&,  of  the  fish  iHiich  fonn  the  basis  ef  Briiidi 
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fishcfiet  is  luaenUbly  deficient,  and  that  without  further 
knowledge  aoy  kgisfattion  or  attempts  to  improve  our 
ftdieriea  bjr  better  modes  of  fishing,  or  by  protection  or 
caltlire,  must  be  dangerous,  and,  indecl,  unreason- 
able." 

Further, \our  Committee  feel  that  111  order  to  make  any 
prof;rc5s  thv  \\''\\  must  be  undertaken  in  a  ssstematic 
ruanncr  ;  the  in\ e5ti>;ations  must  not  be  carried  on  b)  lits 
and  starts,  but  contmuously  from  month  to  month  and 
Iroin  )car  to  jear,  until  all  the  facts  have  been  collected 
and  all  the  experimenti  made  that  are  likdy  to  throw  any 
light  on  the  di/iBcult  problenUi 

It  having  been  alleged  that  the  food  fishet  were  diiap- 
lyriiiK  from  the  eastern  coasts  of  the  United  States,  the 
Central  Government  in  1 87 1  appointed  a  commissioner  of 
6sb  and  fisheries  to  inquire  into  the  matter.  The  coai 
missioncr,  instead  of  contenting  himself  with  collLciiiip' 
evidence  from  pcopli.'  who  knew  little  or  nothinR  about 
the  sul)Ji.-ct,  proceeded  to  nia'^ce  careful  and  elabora'e 
invest !>:  it:ons.  As  the  result  of  these  inquiries  the 
United  States  tibbcricb  have  been  greatly  improved,  to 
the  benefit  of  both  the  general  public  and  the  fishermen, 
and  our  knowledge  offish  has  been  materially  increased. 

In  the  ttme  way,  and  about  the  same  time,  a  German 
Conunittion  ^et  to  work,  and  altboiigb  their  lesults  are 
not  10  suilcirg,  they  are  extremely  farteresting,  a  fourth 
aeeiiaa  of  their  report,  only  published  the  other  day,  con- 
laiidnga  careful  description,  with  an  outline  drawing,  of 
aU  the  fish  found  in  the  Haltic. 

The  example  set  by  America,  Geimauy,  and  other  Con 
linental  States  we  must  follow.     W'e  iia\e  as  a  riatinii  ; 
at  last  made  a  liberal  a:knowledgment  of  our  ignorance, 
and  at  the  conferences  of  the  International  fisheries 
Exhibition  expresicd  regret 

It  is  satisfactory  that,  while  we  are  takii^  steps  to 
increase  our  knowledge,  we  shall  at  one  and  the  same 
tine  be  improving  our  inshore  fisheries.  The  measures 
necessary,  e.g.  for  enabling  us  to  discover  for  the  first 
time  when  herring  fry  become  maties,  and  when  maties 
reach  the  st  i^c  ot  hili  •len  inL's,  are  exactly  the  measures 
required  for  ilu-  arlia,  lal  l  ulti vatio.i  of  the  herring.  From 
ex))t-r;ence  ^;a  tied  during  the  autumn  we  are  now  able  to 
hati  h  imiiitiisc  iHitui)ers  of  herring; ;  each  herring  pro- 
duccb  from  5o,o<.;o  in  50,000  c^gs,  but  so  small  arc  they 
that  20,000  one  layer  thick  can  be  placed  on  a  square  foot 
of  glass,  and  from  1000  herrings  it  would  be  passable  to 
obtain  about  30^000^000  firy,  and  this  in  from  ten  to  fifteen 
diys.  It  is  well  known  that  where  there  is  an  abumlsnce  of 
heixing  thsre  is  also  an  abundance  of  cod  and  other  food 
fidi,  hence  the  annual  {ntrodactii>n  of  some  millions  of 

young  herring  into  our  territoiini  waters  mi;,'ht  serve  to 
attract  numerous  lar;^e  food  fishes  to  our  sh  ire-..  And 
what  is  true  of  the  herring  holds  for  man\-  other  useful 
fishes,  and  some  of  them,  such  as  the  sole  and  turbot, 
which  are  less  migratory  than  the  herrinj,',  ml^jht  be 
manipulated  in  much  the  same  way  as  trout  and  salmon, 
if  we  only  knew  more  of  their  habitt. 

In  order  to  be  able  to  carry  on  the  work  of  investiga- 
tion, the  imporuooe  of  whidi  is  now  anhrersally  recog- 
nised, tlie  Committee  recommend  that  an  andication  be 
made  for  sufllcient  funds  to  enable  the  Board  to  establish 
a  marine  station,  and  further  that  a  steam  vessel  take 
the  place  of  the  /  'tiitla»it  at  present  at  the  service  of  the 
Board. 

The  I'ti^ilant  is  in  every  respect  inadequate  for  the 
ordinary  work  <<f  the  ISmrfl,  and  if  there  is  added  to  that 
work  the  acquiring  of  new  knowledge  as  to  the  habits  of 
oar  food  fishes,  the  nature  of  their  food,  their  time  and 
place  of  spawning,  and  the  wqr  in  which  these  may  be 
influenced  by  the  varions  modes  of  fidda|b  a  Steam  vessel 
iriU  \ft  absohuely  necessary. 

The  Committee  have  mnch  pkasore  in  stating  that  they 
are  dcepihr  indebted  to  Lieut.  Prickctt,  in  command  of 
'VLyu&.Jadioit  for  the  ready  assistance  rendered  by  him 


and  his  officers,  and  for  thdr  unfailing  courtesy  and. 
kindness  during  tlie  expedition. 

They  have  also  to  state  that  it  was  a  source  of  great 
satisfaction  to  them  to  find  that  the  commander  of  the 

Vigilant  war-  not  -v\\  ;;reatly  interested  in  the  work  of 
the  Con.nmiee,  LiU  laat,  having  a  slron^;  instinct  for 
scientific  work,  he  wall  be  able  to  render  much  assistance 
in  any  further  invisn^aiions  that  may  be  unlertaken. 

To  Mr,  Ki  nuuies,  l  . K.S  ,  the  Committee  arc  greatly 
indebted  for  many  valuable  suggestions,  and  they  are  also 
indebted  fbr  the  u»e  of  the  Marine  Laboratory  instituted 
some  years  ago  by  Mr.  Romanes  and  Prof.  £wart 
Without  this  uboratory  much  of  the  work  which  will 
form  the  substance  of  the  forthcoming  Report  could  not 
have  been  undertaken. 

J.  CossAR  EwART,  Convener 

J.  K.  (jllf^ON-MAlTLANU 
A.  Fuklil  ^  iKVKNK 

J.  Maxtone  Graham 
Edinhoigh,  November  5 


THE  ORIGIN  OF  CORAL-REEFS 

SO  much  additional  information  has  in  recent  years 
been  obtained  rcgaitdiag  the  jdiysical  and  biokigiGal 
conditions  of  the  sea  that  such  a  problem  as  that  pre- 
sented by  the  coral-i-bnds  of  mid-ocean  may  well  be  re- 
considered. .Several  able  naturalists  have  lately  called 
attention  to  this  [ir^  blcm,  ami  have  insisted  that  the  gene- 
rally received  solution  of  it  is  not  satisfactory.  Among 
geoloyi^ts  there  may  not  unreasonably  be  a  gwul  deal  of 
unwillingness  to  admit  that  this  contention  can  be  well- 
founded.  They  have  long  been  accustomed  to  regard 
Darwin's  theory  of  coral-formation  with  justifiable  pride 
as  a  masterpiece  of  exhaustive  observation  and  brilliant 
generalisation.  It  has  played  an  important  pact  in  thdr 
speculation*  regarding  the  larger  movemmts  of  the 
earth's  crust,  and  they  hivc  been  so  deeply  impressed 
with  its  simplicity,  and  the  grandeur  of  the  conclusions  to 
which  it  leads,  that  they  will  naturally  and  rightly  refuse 
to  surrender  any  portion  of  it  save  under  the  strongest 
compulsion  of  evidence.  Some,  indeed,  may  be  inclined 
cvt-n  to  resent,  almost  with  the  warmth  inspired  by  a 
personal  injury,  any  attempt  to  show  that  it  can  no  longer 
claim  the  general  applicability  which  has  been  regarded 
as  one  of  the  strongeit  aigoment:,  in  its  favour.  But  the 
example  of  Darwin's  own  candour  and  overmastering  love 
of  truth  remains  to  as>«re  us  that  no  one  would  have 
wdcomed  ivaSx  discoveries  more  hesrtUy  than  h^  even 
should  they  lead  to  the  setting  aside  of  some  of  his  own 

work.  I  propose  to  jivi-  licic  -'1 1'licu li  it  in  detail  the 
more  important  data  a<  anuulated  111  reeent  jears  on  this 
subject,  and  to  state  the  i  onciiisions  to  which  a  careful 
consideration  of  the  evidence  seems  to  me  inevitably 
to  lead. 

Before  the  memorable  voyage  of  the  Beagle,  the  gener- 
ally received  opinion  regarding  the  origin  of  the  circular 
coral-reefs  or  atoUs  of  mid-ocean  was  that  they  had  grown 
up  on  Ae  rims  of  submerged  volcanic  craters.  The 
enonnous  sise  of  some  «(  the  atoUs— thirty  miles  in 
diameter— might  have  been  thou^  a  sulBciently  formid- 
able  objection  to  this  explanation.  But  it  did  not  appear 
insuperable  even  to  so  cautious  a  philosopher  as  Lyell, 
who  only  noticed  it  to  refer  his  readers  to  the  great 
dimensions  reached  by  truncated  volcanic  cones,  which 
bethought  lui^^ht  retain  their  fonus  moK  cBsilj  under  n 
deep  sea  than  on  land.'  • 

An  earlier  and  better  theory,  as  Darwin  admitted, 
had  beat  started  by  Chamisso,  who  stmposed  that 
the  circoJar  form  of  an  atoll  was  due  to  the  bet  tta^ 
as  the  more  massive  kinds  of  coral  thrive  most  v^oi^ 
ouslv  in  the  play  of  the  surf,  they  naturally  keep  to  the 
OUtnde  of  the  reef,  and  raise  that  portion  to  the  sttlfsce 

*  "Priocil^  of  Ucokwjr."  4th  edit.  (iSjs),  rot.  ill  p.  jio. 
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first.  But  when  Darwin's  own  views  were  published,  first 
in  abstract  before  the  Geological  Society  in  1837,  and 
subsequently  more  fully  in  his  separate  volume  on  the 
Structure  and  Distribution  of  Coral-reefs  in  1842,  they 
were  soon  generally  accepted,  and  were  regarded  not 
only  as  affording  a  satisfactory  explanation  of  the  whole 
phenomena,  but  as  comprising  one  of  the  most  impressive 
generalisations  with  which  geology,  fertile  in  such  achieve- 
ments, bad  yet  astonished  the  world. 

The  theor)'  proposed  by  Darwin,  now  so  familiar,  con- 
nected all  the  typei  of  reef  together  as  stages  of  one  long 
process,  every  step  in  whii^h  could  be  illustrated  by  actual 
examples.  At  the  one  end  stood  the  fringing-rects,  some 
of  which  might  only  lately  have  been  started  upon  a 
recently  upraised  sea-bottom.  Out  of  this  stage,  by 
continuous  or  intermittent  subsidence,  came  barrier-reefs. 
Then  as  depression  went  on  and  the  islands  encircled  by 
the  birrier-reefs  disappeared,  their  sites  were  taken  by 
atolls.  Lastly,  where  the  rate  of  subsidence  was  too 
rapid  for  the  upward  growth  of  the  corals,  an  atoll  might 
become  a  submerged  bank.  Not  only  was  this  explana- 
tion self-consistent,  but  it  harmonised  well  with  the  con- 
clusion, derived  from  totally  different  evidence,  that  there 

Sea-lcvel 


may  have  been  widespread  and  long-continued  subsidence 
over  the  ocean  basins.  It  was  moreover  supported  by  the 
independent  testimony  of  competent  observers,  who,  with 
at  least  equal  opportunities  of  studying  the  subject,  had 
espoused  Darwin's  views.  Of  these  witnesses  the  most 
important  was  undoubtedly  Prof.  Dana,  who  accom- 
panied the  Wilkes  Exploring  Expedition  of  1838-42.' 
Another  powerful  ally  was  found  in  Mr.  Couthouy,  who 
had  studied  coral-growth  in  the  Pacific  and  in  the  West 
Indian  seas.^  But  even  without  the  concurrent  testimony 
of  eye-witnesses  the  theory  proposed  by  Darwin  fitted  $0 
admirably  into  the  geological  theory  of  the  day  that  it 
came  itself  to  be  used  as  one  of  the  most  cogent  prcHjfs  of 
vast  oceanic  depression.  And  such  is  still  the  position 
which  it  holds. 

By  a  gradually  widening  circle  of  obscr\'ation,  however, 
a  series  of  facts  has  been  established,  which  were  either 
not  known  or  only  partially  known  to  Darwin.  It  should 
be  borne  in  mind  that,  compared  with  more  recent  ex- 
plorers, he  did  not  enjoy  a  large  opportunity  of  investi- 
gating coral-reefs.  So  far  as  can  be  Judged  from  his 
published  works,  he  appears  to  have  examined  only  ooe 
atoll— the  Keeling  reef ;  and  one  barrier  reef— that  of 
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Tahiti.  The  Admiralty  charts,  the  work  of  previous 
voyagers,  and  unpublished  information  communicated  to 
him,  enabled  him  to  extend  his  generalisation  over  the 
whole  of  the  rest  of  the  coral-regions  which  he  had  not 
personally  explored.  The  deep-sea  expeditions  of  recent 
years  have  now  brought  so  much  new  light  to  bear  on  the 
whole  question  that  we  arc  in  a  much  better  position  to 
discuss  it  than  he  was,  nearly  half  a  century  ago.  Of  a 
tew  of  the  more  important  investigations  a  brief  rhunU 
may  here  be  given,  and  their  bearing  upon  Darwin's 
theor>'  of  coral-reefs  will  then  be  discussed. 

As  far  back  as  the  year  185 1  the  late  1„  .Agassir  stated 
thit,  in  his  opinion,  the  theory  of  subsidence  could  not  be 
applied  in  explanation  of  the  Florida  reefs ;  that  on  the 
contrary  the  southern  end  of  Florida  is  built  up  on  succes- 
sive concentric  barricr-rccfs  which  have  been  gradually 
connected  and  cemented  into  continuous  dry  land  by  the 
a:cumulation  of  mud  flats  between  them,  and  that  this 
process  is  still  going  on  and  must  eventually  convert  the 
present  keys  and  reefs  from  Cape  Florida  to  the  Tortugas 
into  similar  land.' 

In  1863  Prof.  Carl  Semper  published  the  results  of  his 

'  BulL  Mut.  Cemf.  Zool,  toI  i.  See  al»o  J  L«  Conte.  SiUimMn't 
foHrnal,  xxiii.  (1857),  p.  <6,  aod  E.  B.  Hunt,  o/.  {it.  xxxv.  (i8<3>.  p.  j88. 


researches  among  the  Pelew  Islands.  He  found  himself 
unable,  by  the  theory  of  subsidence,  to  account  for  tbt 
phenomena  there  presented,  and  threw  doubts  on  the 
general  .ipplicability  of  that  theory.  He  pointed  out  that 
while  the  southern  islands,  probably  once  atolls,  consist 
of  coral-rock,  upraised  to  from  400  to  500  feet  above  the 
sea,  and  are  flanked  by  living  coast-reefs,  true  living  atolls 
exist  at  the  northern  end  of  the  group.  He  contended 
that  there  is  absolutely  no  evidence  of  subsidence,  that 
the  association  of  all  the  different  kinds  of  reefs  within  so 
circumscribed  an  area  seems  entirely  to  disprove  the 
notion  of  subsidence,  and  that,  at  least  in  this  group  of 
islands,  Darwin's  theory  cannot  l>c  applied.  In  some 
suggestive  observations  on  their  probable  origin,  be  re- 
marks that  the  reefs  depend  mainly  for  their  form  upon 
the  nattire  of  the  bottom  on  which  they  begin.  AtoUs  are 
formed  on  submarine  banks.  A  species  of  Pontes  takes 
root  in  little  colonies  varying  from  the  sire  of  the  fist  to 
masses  six  or  eight  feel  in  diameter.  In  time  the  central 
portions  of  these  growing  colonies  die,  while  the  outer 

'  The  narrative  contaiuinit  Prof.  I>»n»*i  observulinnt  on  ^^'*^'"^\^ 
published  among,  the  Kcporu  of  ihe  Expediiion.  In  |8;»  h«  J 
volume  on  "ConI  and  Coral-Reefi,"  where  he  acatn  ^art  tiM  nifi*  " 
hi*  authority  ta  the  theory  of  sulMideiKe. 

'  Bfilcn  Jimrn,  Aat.  flitt..  iv.  (1S4J-44),  p.  137. 
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(arts  flonrfth  and  gradttalfy  bnSd  up  a  ring  of  conL  TUs 
ftng,  which  mny  be  rirciilar  or  elongated  inform,  is  some- 
tioes  continuous,  but  more  commonly  is  traversed  by  one 
or  more  channels.  The  interior  portions  are  scoured  out 
and  deepened  by  the  tidal  currents.  Or  if  the  form  of 
the  bottom  and  other  coiulitions  be  suitable,  a  great  many 
individual  masses  of  coral  gradually  grow  into  a  more  or 
less  continuous  reef,  through  which  the  strong  ebb  and 
flow  of  the  tides  serve  to  keep  open  some  channels.  Thus 
frtnging-rcefs,  through  the  scour  of  the  teSy  become 
bMner-reefSy  which  sctxeat  from  the  acyaoent  coast  in 
proportion  to  the  gentlencM  of  die  dope  on  which  the^ 
are  built.  On  a  steeply  shelving  sea-DOttom  the  ite» 
must  obviously  remain  fringing-reefs. 

Dr.  Semper  admitted  that  possiuly  many  atolls 
and  barrier-reefs  were  formed  during  subsidence,  and 
even  thnt  the  downward  movement  may  in  many  cases 
have  furnished  the  conditions  for  starting  them  into 
existence.  The  solution  of  the  problem  ought  in  each 
case,  he  thought,  to  be  detenninea  by  actual  detailed  ob- 
servation. But  that  the  alienate  currents  of  the  tides  are 
the  main  afeots  is  the  building  of  cocal-reefii  could  be 
proved,  be  maintained,  by  many  ones  wliieb,  on  the 
tlieory  of  subsidence,  must  be  r^arded  as  exceptional  of 
inexplicable,  such  as  the  occurrence  of  true  atolls  in  the 
midit  of  areas  of  elevation." 

In  the  second edaion  of  his  "  Coi.il  Islands,"  |jubli;>hed 
in  1874,  Darwin  briefly  nkrred  to  these  observations, 
lie  thought  it  not  improtnhle  tli.it  the  I'elew  Islands 
originally  subsided,  were  a(t:  rw,irds  upraised^  and  again 
subsided,  but  admitted  that  the  proximity  of  fnnging-reefs 
was  opposed  to  bit  views.  He  suggestra  that  ir  tke  sub- 
raarinc  slope  were  steep  teefs  wliich  liegan  as  Iringing- 
reeb  would  continue  to  be  of  dutt  form,  even  daring 
snibsidence.  Then  i%  hovtvai^  no  adoission  that  any 
valid  objection  bad  been  maile  to  hu  tbeorj,  or  that  true 
atolls  and  barrier-reefs  might  be  formed  la  many  places 
without  subsidence. 

In  1868  I'rof.  Semper  reitcr:ited  his  dissent  from  the 
prevailing  theory  of  coral-reef Next  year  he  reprinted 
his  original  paper  (which  seemed  to  him  to  have  remained 
unknown  to  most  naturalists)  in  a  general  accoimt  of  the 
Philippine  Islands,  wherein  he  appended  some  additional 
notes.*  In  one  of  these  he  refers  to  the  observations  of 
Pourtales  and  others  on  a  submarine  calcareous  deposit 
which  in  tome  regioos  is  slow^  being  upraised  to  serve 
as  a  fooadation  im  coral-reefo.  To  the  objection  fhat  if 
atolls  and  barrier-reefs  could  be  formed  during  a  period 
of  elevation,  they  ought  to  be  found  not  merely  at,  or  only 
slightly  above  sea-level,  he  replies  that  they  aje  not  in 
feet  confined  to  that  limited  zone,  but  that  even  if  they 
were,  this  would  not  invalidate  li  s  conc  lusion  that  the 
reefs  are  due  to  a  complex  cooperation  of  coral-growth 
with  the  waves  and  currents  of  the  sea,  and  not  to  the 
one  cause — the  sulMidence  of  entire  regions— invoked  by 
Darwin. 

Ib  tbe  fallowing  year  another  contribution  to  the  anti- 
snbsidenee  literature  was  made  by  Dr.  J.  J.  Rein,  who,  in 
an  interesting  me  i<oir  on  the  physical  geography  of 
Bermuda,  offered  some  obser^-ations  on  the  coral-reefs  of 
those  islands.*  He  suggested  that  the  Bermuda  group 
might  origin  illy  have  been  a  submarine  mountain  or  bank 
on  wliif  h  colonies  of  deep  vvater  corals  took  root,  and 
•rhere  other  organisms  flourished  in  such  abundance  as 
gradually  to  raise  the  top  of  the  submerged  ground  to  the 
zone  in  which  reef-building  corals  could  flourish.  He 
adduced  no  evidence  in  support  of  this  suggestion  further 
than  that  there  is  no  proof  in  Benmida  of  subsidence, 

''^ZfiUtk.  Wiuntck.  2»tUgu  .186).  xiii.  p.  SjS.    Kcpiioted  in  1869  in 
-  Di«  PhUtojiMD  —J ttt  Biiatou,*»idi  mMIiIbmI ootw. 

1S68. 

1  "Die  Philipptnn  and  ifar*  Btwohnr."  WOribunr,  iB^.pp.  100-109. 
A  brief  aocoiaM  of  llM  «Bwl-mh  af  Iha  PhiliprtiM  Iiiaadt  will  b«  fouod  aX 

35%lft  JiUfliBiiig.  NmhH:fmntk  CawliM.,  tttt  ft  p>  ts7> 


which,  however,  as  Darwin  had  lo  cogently  shown,  ftom 
the  very  fact  of  the  movement  being  dowawaidf  it  in 

most  cases  not  to  be  looked  for. 

.•\n  ini[>ortant  memoir,  marking  a  totally  new  departure 
in  cor.ii-reef  literature,  appc.ired  in  1880  containing  an 
abstrai  i  nt  <»bservation-.  made  by  Mr.  Murray  during  the 
great  voyage  of  the  Challenger}  The  chief  features  of 
this  coDtllbation  may  be  thus  briefly  summarised  :  — With 
hardly  an  exception  the  oceanic  islands  are  of  volcanic 
origin,  and  it  is  therefore  to  be  presumed  that  the  sub- 
marfaie  lidges  end  pealcs,  which  nse  to  within  various  dis- 
tances from  the  sumce,  are  likewise  due  to  the  protrusion 
of  volcanic  materials.  There  is  thus  no  actual  evidence  of 
the  still  unsubmerged  portions  of  any  extensive  continent 
or  mass  ot  land  such  as  Darwin's  theory  requires. 
Whether  built  up  above  the  sea  level  into  islands,  or 
brought  up  to  varying  heights  below  that  level,  the  vol- 
canic eminences  of  the  ocean  may  conceivably  be  brought 
into  tiie  condition  of  platforms  for  reef-builders  by  two 
causes.  In  the  first  place  the  erosive  force  of  waves 
and  tidal  scour  must  tend  to  reduce  all  prominent  oceanic 
summits  to  the  lower  limit  of  brealcer-action,  and  there- 
by to  produce  trmicated  cones  or  flattened  domes  and 
ridges  on  which  coral-reefs,  if  not  already  establisbed, 
might  spring  up.  In  the  second  place,  submarine  eiidn- 
ences  may  have  been  brought  up  to  within  the  zone  of 
the  reef-builders  by  the  deposit  of  organic  detritus  upon 
them.  One  of  the  inost  remarkable  results  ot  recent 
deep-sea  exploration  has  been  the  accumulated  evidence 
of  the  extraordinary  profusion  of  pelagic  life  in  the 
tropical  sur&ce  waters.  From  experuneots  made  during 
the  cruise  of  the  OuMmtgirt  Mr.  Honay  estimated  that, 
if  the  otseniaas  are  as  nomenma  down  to  a  depth  of  loo 
fethomsastbey  wtcefowidtobeinthetraelcof  the  tow- 

net,  there  must  be  moce  than  sixteen  tons  of  carbonate  Of 
lime  in  the  form  of  calcnreous  shells  in  the  uppermost 
hundred  fathoms  of  every  square  mile  of  ocean.  The 
shells  and  skeletons  of  these  organisms  fall  in  a  constant 
rain  to  the  bottom,  where  they  fu|']il:.  some  of  the  food 
needed  by  the  fauna  which  there  subsists  upon  the  mud. 
By  the  accumulation  partly  of  these  superficial  exuvi», 
partly  of  the  remains  of  the  creatures  living  at  the 
bottom,  an  organic  deposit  is  growing  over  the  sea- 
floor  in  the  tropical  regions  wherein  coral-reefs  flourish. 
Owing  probably  to  the  greater  solvent  action  of  tbe 
increased  proportion  of  carbonic  acid  in  sea-water 
at  great  depths,  or  to  the  greater  mass  of  water  diroagh 
which  they  must  sink,  tbe  shells  of  the  upper  waters  seem 
never  to  reach  the  bottom  or  at  least  soon  disappear 
from  it,  for  they  are  seldom  met  with  in  deep  dredgings. 
But  in  shallower  portions  of  the  ocean  they  abound. 
Consequently  it  may  be  legitimately  inferred  that  the  rate 
of  growth  of  the  calcareous  organic  deposit  on  the  sea- 
bottom  must  be  more  rapid  in  the  shallower  waters.  The 
tops  of  submarine  peaks  and  banks,  being  constantly 
heightened  from  this  cause,  will  In  course  of  time  be 
brought  up  to  a  depth  at  which  sponges,  hydroids,  deep- 
sea  corals,  annelids,  alcyonarians,  molluskSL  polyioa, 
echinoderms,  and  other  organisms  can  llourishabondantly. 
When  this  has  taken  place,  the  upward  growth  of  the 
calcareous  formation  will  be  accelerate  1  by  the  accumula- 
tion of  the  remains  of  this  abundant  fauna  as  it  lives  and 
dies  on  the  bottom.  At  last  the  zone  of  reef-building 
corals  will  be  reached,  and  thereafter  a  growth  of  coral- 
rodt  will  bring  the  sea-floor  up  to  the  level  of  low  water. 
That  coral-tMfo  undistiaguishable  from  barrier-reefs 
and  even  atolls  nJfJht  be  formed  upon  banks  of  sediaott 
in  a  deep  sea  was  admitted  by  Darwin.*  But  the  assump- 
tion  of  so  many  submerged  banks  as  this  exphmanon 
would  require,  seemefi  t  i  him  so  improbable  that  he  dis- 
missed it  from  further  consitieration.  He  was  not  aware, 
however,  of  the  enormous  abundance  of  minute  cal- 

•  Pirn.  Rtoh  Q.tTS^  >■  P>  S«s- 
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careous  organisms  in  tlic  surface  waters  and  of  Ihe  com- 
parative rapidity  with  which  tlieie  tentthia  mi^^ht  be 
tonunulateo  on  the  sea-bottom. 

Reaf-builders  starting  on  a  submarioe  bank,  whether 
IMrepaied  for  them  by  eroiion,  by  subsidence,  or  bjr  the 
upward  growth  of  organic  deposits,  would  form  reefs  that 
must  necessarily  tend  to  assume  the  atoll  form  The 
central  portions  of  the  colony  or  clump  of  cor.il  will 
gradual]}'  be  placed  at  a  disadvantaj^e  as  compared  with 
the  peripheral  parts  ot  the  mass  in  being  further  removed 
from  the  food  supply,  and  will  consequently  dwindle  and 
die.  In  prooortioo  as  the  reef  approaches  the  sea-level 
these  central  parts  are  brought  into  increasingljr  uncon- 
genial conditions,  until  at  last  an  outer  ring  of  vigorous, 
nrnriog  cocal-icef  encircles  an  inside  la^on  overlying 
ue  central  stunted  and  dead  povtioni.  The  possibility 
of  sarh  a  sequence  of  events  was  Itkewite  recogni^  by 
Darwin.  "  If  a  bank,  either  of  rock  or  of  hardenei 
sediment,"  he  says,  "  lay  a  few  fathoms  submctgcd,  the 
simple  growth  of  the  coral,  without  the  aid  of  subsi- 
dence, would  produce  a  structure  scarjely  to  be  distin- 
guished fron>  a  true  atojl. ' ' 

As  the  atoll  increases  in  size  the  lagoon  becomes  pro- 
portionately larger,  partly  from  its  waters  beinjj  Icss  sup- 
plied with  pelagic  food  and  therefore  less  favourable  to 
the  growth  of  the  more  massive  Idnds  of  coral,  partly 
ftom  the  injurious  effixts  of  calcaieoas  sediment  upon 
ooral-growth  there,  and  partly  also  from  the  solvent 
action  of  the  carbonic  acid  of  the  sea-water  upon  the 
dead  coral.  The  solution  of  dead  calcareous  organisms 
by  sea -water  is  undoubtedly  one  of  the  most  interesting 
fact>  bruught  to  light  by  the  naturalists  of  the  Challenger 
Expedition. 

Moreover,  a  connected  chain  of  atolU  might  be  formed 
on  a  long,  submarine  bank,  and  similar  conditions  of 
growth  would  tlien  be  displayed  as  in  the  case  of  a  single 
atoll.  The  nuofinal  atolls  having  a  better  supply  of 
food  woiUd  grow  move  vigorattsly  than  those  towards 
the  centre,  and  would  tend  to  atsnme  elongated  foms, 
according  to  the  shape  of  the  bank  beneath  them.  Many 
of  them  might  coalesce,  and  might  even  ultimately  give 
rise  to  one  hry;e  atoll.  Sucli  a  chain  of  atolls  that  of 
the  great  .Maldivc  j;roup  may  be  thus  explained  wit'iout 
the  necessit;.  for  ,iia  diiscvermcnt  by  occmic  currents 
as  Darwin  sujip  iscd.  i  a  the  other  hand,  the  submerged 
coral-banks  of  the  Lakadivh,  Caroline,  and  Chagos  archi- 
pelagos may  be  regarded  as  representing  various  Stages  in 
the  growth  of  coral-reefs,  some  of  tliem  beini;  stlUtOOdeep 
for  reef-builders,  others  with  coral-reefs  which  have  not  yet 
quite  grown  up  to  the  surface.  Bni  scattered  among  tbeic 
banks  are  some  of  the  most  completrly  formed  atolls. 
Mr.  Murray  contends  that  it  is  difficult  to  conceive  how 
such  bank:i  can  have  been  due  to  ^uhMiicnce,  when  their 
situ:ition  with  respect  to  each  other  and  to  the  perfect 
atuUs  is  considered.  He  reverses  the  order  of  growtli 
as  given  by  Uarwin,  who  cited  the  great  Chagos 
bank  as  probably  an  example  of  an  atoll  which  had  been 
carried  down  by  a  subsidence  more  rapid  than  the  rate  at 
which  the  cecals  could  build  upwards. 

Fram  n  careful  study  of  barrier-reeft  Mr.  Morray 
condndes  that,  in  thdr  case  also,  all  the  phnomena  can 
be  explained  without  having  recourse  to  subsidence.  He 
found  from  personal  observation  and  a  comparison  of  the 
Admiralty  ch-iita  th.it  most  cx.igj^erated  notions  prevail 
regarding  the  depth  of  water  immediately  outside  the 
reef,  which  is  usu.illy  supposed  to  be  very  great.  After 
minutely  exploring  the  barrier-reef  of  Tahiti,  and  sounding 
the  water  both  inside  and  outbuJe  the  reefs,  he  found  that 
the  slopes  arc  just  such  as  might  be  looked  for  on  the 
supposition  that  the  corals  have  grown  up  without  any 
sinking  of  the  bottom.  The  accompanying  section  (Fig. 
iX  drawn  to  a  true  scale  will  shew  that  there  Ts 
nothing  abnomial  in  the  declivities.   Beginning  near  the 
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shore  or  wherever  the  bottom  w  hether  of  rock  or  sediment 
comes  within  the  range  of  the  reef- builders,  a  barrier-reef 
grows  vigorously  along  its  outer  fac^  while  its  innerpaitsi, 
as  in  the  case  of  an  atoll  and  for  the  sime  itiion,  un 
enfeebled  and  die.  ThefbrceoftbebreakenteuseffllMe 
masses,  sometimes  ao  or  30  feet  long,  from  the  fiue  of  ine 
reef,  especially  where  from  the  borings  of  mollusks, 
sponges,  &c.,  the  coral-rock  h.is  been  weakened.  These 
blocks  tutnlile  diiwn  the  seaward  face  of  the  reef,  forming 
a  remirkahly  >tccp  talus.  It  is  this  precipitous  part  of 
the  reef  whicli  has  ]irol)ab;v  ['J.ven  rise  to  the  notion  th.^t  the 
water  outside  sud'l'  r  i\  flescends  to  a  profound  depth. 
The  steep  front  or  i  r  h  blocks  is  succeeded  by  a  de- 
clivity covered  with  coral  sand,  beyond  which  the  bottom 
slopes  away  at  an  angle  of  no  more  than  6",  and  is  covered 
chiefly  with  vokaoic  detritus.  Mr.  Murray  insists  that  any 
seawwd  extension  of  the  reef  mu<t  be  on  the  summit  m 
the  talus  of  broken  coral.  The  reef  will  gradually  recede 
from  the  shore  of  the  island  or  continent,  and  will  leave 
behind  here  nnd  tbi  re  a  remr.ant  to  form  an  island  in  the 
slowly  Liro  uieiiin.:  lai;!j(>n  -channcl. 

The  \cry  gencr.il  o.  eurrence  of  proofs  of  clevati"ii 
among  the  regions  of  barrier- reefs  and  atolls  is  in  h.trmony 
with  the  volnnic  origin  of  the  ground  on  which  these 
coral- formations  have  grown,  but  is,  as  Mr.  Murray  con- 
tends, most  difficult  tS  explanation  on  the  theon'  of 
widespread  subsidence.  He  affirms  that  all  the  chief  fea- 
ttn«i  of  coml-reefs  an*)  islands  not  only  do  not  neeessarily 
demand  the  hypothesi*  of  subsidence,  but  may  be 
satisfactorily  ac  ounted  for,  even  in  areas  where  the 
movement  is  an  tqnvard  one,  by  the  vigorous  outward 
growth  of  the  <  iir.ils  on  the  external  faces  of  the  reef  in 
]jre'encc  of  aburxlant  ffKi.J.  b\  their  deaih,  disintegration, 
and  removal  by  the  mechanic  il  and  chcnucal  action  of 
the  sea  in  the  inner  p  arts  and  by  the  influence  of  subaerial 
Bgendea  and  breaker-action  in  lowering  the  level  of  the 
upnfacd  areas  oiFcoral-rodc.  Arch.  Geikib 


MOTES 

Ir  will  he  sec  a  from  our  Di.iry  that  the  mectiog  of  the 
Ltnueau  Society  un  December  6  is  to  be  cwhsivdy  devoted  to 
the  reading  of  a  p  is'hnmoBS  csiy  on  Instinet  by  the  late  Mr. 
Darwin.  \Vc  arc  informed  that  this  e»»ay  is  full  of  im|>ortant 
«nd  hitherto  unnuliii-lied  matter  with  regard  to  the  facts  of 
animal  instinct  c  Jiisidered  in  the  light  of  the  theory  of  natural 
selection ;  and  as  the  exi4eiiae  of  die  essay  has  o  ily  now  been 
divulged,  we  doubt  not  that  dw  next  meeting  ef  the  linneaa 
Soeis^  wSl  he  of  an  nnoually  iateresliog  dnneter. 

The  death  U  announced,  at  the  age  of  ssventy-iix,  of  Mr. 

Jnhii  Eliot  Howard,  F.R.S.,  well  knoan  as  a  dMmlit  and 
quiiiologisi.    He  was  the  son  of  Mr.  Luke  Howard,  F.R.S.,  a 

wel'-kmiwn  rartcorologi'-t  iti  his  day. 

We  announced  some  tunc  ag>  tiiat  the  Finnish  Senate  had 
Voted  a  nun  of  37,003  marks  to  I'rof.  Lems  t  tu  fo  the  con- 
tianationof  hisexperinents  with  the  aurora  borealii  at  Solau- 
kyH  la  the  Fbmtth  Uppnark  dviug  iSSs-Sj^of  whkh  he  gave 
an  account  in  N.\TirRF.  (vol.  xxvii.  p,  389).  The  plan  to  he 
followed  during  the  pre  ent  winter  at  this  station  Is  tJ  make 
ob  ervatians  three  ti  nes  in  every  twcniy-f  iur  h'lurs,  \u;h  the 
exceptioa oaly  of  the  first  and  fifteenth  of  every  in.n.h,  when 
they  are  made  every  five  nuantes  throughout  tb;  twenty  t^ur 
b  u  s,  lid  dune  days  of  the  month  when  they  will  be  effected 
ever)  h:ilf  minute  during  two  hoars.  In  order  partly  to  obtain 
the  ueces  ary  data  for  the  c  jutrol  of  the  variation  of  ilie  ctirrent 
from  the  atmoapbere  with  the  kuitude,  and  partly  to  reduce  the 
effirct  of  probable  iaflaenoeii,  a  hnmdi  station  will  be  tempomrily 
e  iabliJiedduri:i;;  the  n.  mt'u  of  Novediher,  December,  January, 
Fcbroary,  aud  part  of  March  at  the  buildingsof  the  Kultala  gold 
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««rb»Hn«di*tMic*fr«iDt)MpriadpdtUtk»«tSoduikyli.  At 
Koltila  exiMsttiv*  acptiiaMato  wUl  be  flsnle  m  to  iIm  «0het 

which  the  increase  of  ihtavnof  the  "  utstrninninf;'-  "  apparatus, 
inteiUed  by  Prof.  I^nstrBon  for  producing  the  aurura  l  orcalis, 
bwoB  fbe  intensity  of  the  earreat.  The  obMrvatious  will  in 
€dNri«9ecUbethe«im«tboth»tttioiw.  At Sodaakyli they 
win  beeoBtfamed  tnrtil  SeptcBber  i,  1884. 

The  Re]>  jrt  Ky  ihc  HcjArd  of  Trade  on  their  r'rQCce<lings  and 
Business  under  the  Weights  and  Meames  Act,  1878,  for  the 
pert  year  has  been  iMDcd.  The  bllowtng  are  aoaM  «>(  the  hed- 
inf  r<'io**  ^  the  Repent:  During  ihe  pa.st  year  the  Standards 
Departtnent  has  had  the  opportunity  of  as&Lsting  the  United 
Stales  Govf  rmiicnt  in  ,t  c(  tir,  ni-  \\  of  their  standard  of  Icnjth 
(Yard  No.  57),  «ith  the  standard^)  at  this  office.  Prof.  C.  S. 
Peiror,  of  the  Ui'itcd  States  Coaat  and  Gcodetie  Swvqr,  came 
to  Loadon  for  this  { urpote  in  Jane  but,  00  behalf  of  Prof.  J.  E. 
Hilgard,  who  has  charge  of  the  Bureau  of  Weights  and  Measures 
.\\  Wa^liin^ton.  A  large  iiuriii  cr  of  conipari'Ons  of  (hoc 
mca^^  urc»  was  made  n  ilh  all  possible  care,  aod  it  was  found  that 
at  6S*  P.,  Yard  No.  jy  me  o-oooott  bKh  laacer  thaa  Ihe  Yard 
No.  I  deposited  at  this  office.  The  results  of  these  comparisons, 
as  calculated  by  Prof.  Peiroe,  will  be  referred  to  in  a  printed 
mciiKjrinduui  «hii;h  will  be  ^cpTTicly  drawn  up.  It  was  f  nnd 
necessary  to  test  the  accuracy  of  the  standard  kilogram,  and 
the  oaly  re^coree  «aa  to  epfdy  to  the  OMiitd  IntenMUioBal 
des  Polds  et  Me  ures  for  pennia^ion  to  compare  the  Brltl-h 
standard  kilo^am  with  that  depxited  at  their  bureau  near 
Pari*.  By  the  rf|xirt  of  this  oompaiiron,  it  is  seen  that 
our  !tandard  Liloj^ain  is  now  VWjji  milligrains  loo  light. 
The  Report  rather  naively  pdnta  oat  ttat,  h«t  for  Ihe  courtesy 
of  the  Comit^,  the  Standards  Depertmcnt  uould  have  been 
unable  to  re-verify  our  unit  of  metric  weii;ht,  as  this  country  is 
n"t  rej.re&cnlctl  un  the  Comito,  and  conie<iatnlly  does  not  con- 
tribute towards  its  expenses.  In  a  previous  Report  it  is 
also  pointed  oat  that  the  Board  of  TVade  had  been  then 
able  to  avail  itself  of  the  renlts  of  the  scientific  researdies 
which  had  been  carried  out  under  the  directions  of  the  Bureau. 
A  n<jlc  on  ihc  iiis'rur.icntil  equipment  of  the  lijrcaii  of  the 
Comitc  International  is  attached  to  the  Report ;  of  the  eqaip- 
■Hnt  of  this  Sanaa  ere  reeeatfy  pve  a  detailed  deecilption. 
The  tables  of  denxities  and  expaniioBS  hitherto  in  wie  at  the 
Standards  Office  not  having;  been  fiiKind  entirely  in  accord  with 
the  mo  t  recent  'cientific  research,  new  tables  have  been  drawn 
up  for  future  tue  in  the  accurate  comparisons  of  standards  of 
measata  and  wei(hl,  and  these  are  i^voi  in  the  Append!*.  At 
Ihe  hut  anaoal  trial  of  the  pya,  the  Report  slate*,  the  differences 
in  weight  and  fineness  of  the  new  coins  then  kubmitted  f^r 
tc'Irng  V  ere  ngain  found  to  be  far  u  ithin  the  legal  amounts 
allowed,  fartUularly  on  Uuut  aiitnotd  in  lit  fitumm  ^  tkt  goU 
uht.   With  reference  to  the  Eketrie  Lightfaig  Aet,  the  Report 

remarls  that  with  the  advance  of  science  ihr ro  arise  from  time 
to  lime  measures  and  weights  of  new  forms  and  denominations 
which,  in  ihcir  a]iplicatir)ii  to  coniii:crcial  pnrixjsej,  >ubse([uently 
receive  the  sanction  and  force  of  legislative  enactment.  Among 
the  meet  important  of  nidi  new  mea&nres  are  those  for  the 
mcx-urcment  of  mechanical  and  of  electrical  enerpy,  as  appliol 
to  the  measurement  of  electricity  under  the  h!cciric  1  ij;hting 
Act  of  last  year.  A  present  unit  of  lucaiiurcmcnt  has  brcn 
lakea  in  Provisional  Orders  tinder  this  Act,  which  is  equivalent 
to  **  the  energy  eonlAiacd  In  a  eonent  of  1000  ampere*  flowing 
under  an  electromotive  force  of  one  volt  during  one  hour."  No 
priciicixi  meter  of  electricity  capable  of  u-e  in  coninicrcc  rmd 
daily  life  has  yet  received  official  sanciioji.  Tlie  Report  uml 
Appendices  show  that  Mr.  Cbaney  continues  the  work  of  bis 
ofBoe  as  tffieienily  as  his  means  wUl  permit. 

At  the  List  siding  of  the  Academy  of  Sciences  ^^.  V?.  icur 
read  and  commented  on  a  posthumous  paper  by  Dr.  Tbutlier  | 


his  pupil,  who  died  in  Aleiaiidria,  where  be  was  sent  in  A^gns^ 
in  order  to  make  obeervations  on  cholera.    The  late  Dr. 

'  Thuilier  takes  an  intermedi.itc  position  hclwccn  M.  Pastcar  and 
.M ;  Douchardat.  M.  Pasteur  taenia  not  to  be  quite  opposed  to 
the  vievs  of  his  pnpO. 

The  r.rrm.in  Cb  dcrn  Commis-ion  are  going,  not,  as  they 
originally  intended,  to  Bombay,  but  to  Calcutta,  as  they  eoi^ 
sidftr  Ihe  hrttsr  ^law  am  iillBbk  for  fheir  invsetigpthm. 

In  an  official  pamphlet  pabUshed  at  Washiogton  there  is  an 

interesting  sketch  of  the  work  and  history  of  the  United  States 
Hureau  of  Kducation.  Not  only  does  the  Bureau  publish  reports 
on  education  in  the  United  State^,  but  at  freqncnt  intervals 
issues  "Circulars  of  Infonnaiion"  containing  data  of  great 
veloe,  and  Id  many  eases  not  otberwire  aceeeslMa.  Among 
other  things  these  circulars  contain  information  on  the  systems  of 
education  in  nearly  every  civilised  country,  inclvdii^  China}  Iho 
pamphlet  referred  t^  contains  •  OSefvl  litt  of  tU  the  drcatalS 
issue<),  with  their  contents. 

l.\  the  report  by  Dr.  Daniel  Draper  OQtlMNew  York  Mcteoro 
logical  01  servatury  for  1883,  it  is  shown  that  the  actoal  hours  of 
sunshine  at  Greenwich  Observatory  were  1245  >n  1878  snd 
977  in  1879,  when  the  pofriblehom*  were  4447 ;  whertasstNew 

York  in  the  former  year  the  actinl  h  iirs  «  ere  2036,  and  In  IhS 
latter  3101,  when  the  possible  hours  were  4449. 

Thh  "  Howard"  Medal  of  the  Slati-tical  .Society  for  1883, 
with  a  ]  rizcof  20/.,  h;\s  heeu  awarded  to  I'r.  K.  I).  R.  Swcetin;?, 
S.Sc.  Cert.  Camb.,  Medical  Superintendent  of  the  Western 
Dl'trict  Fever  HoepltBl,  FMham,  for  the  best  essay  on  "The 
experiences  .in<l  ojnnions  of  John  Howard  on  the  preservation 
atni  improvement  1  if  the  health  of  the  inmates  of  school*,  prison*, 
workhou-e<,  hosj  ita!-,  and  other  pub'ic  institutions-,  as  far  as 
health  is  aifocted  by  structural  amuigements  relating  to  supplies 
of  air  and  water,  dndasge,"  fte. 

TitB  cukivation  of  Sorghum  (S.  saeeAanhm)  and  the  maim- 
f.Kture  of  sugar  from  its  steins  has  of  late  occnpie  I  a  large  share 

of  attention  by  the  Government  in  America,  reports  on  which 
have  been  i^iued  at  different  times,  'l  lie  111  recent  of  the-c  is 
an  "  Investigation  of  the  Scientific  and  Ivoonomic  Relations  of 
the  Soi]^nB  Sogar  iBdutfy."  This  Is  in  the  form  of  a  report 
drawn  up  by  the  committee  of  the  National  Academy  of 
Science!>,  in  which  the  subject  of  the  cultivation,  production,  uid 
mamfaclurc  of  the  sni^nr  IS  t'e..li-'i  in  l '  i^idera!;lc  ditiil.  The 
report  is  one  of  considerable  value,  e$j>cciaUy  to  iho^^e  interested 
in  tiie  progrem  of  this  industry. 

From  Dr.  King's  Aunu  il  Report  of  the  Royal  Botanic  Garden, 
Calcntta,  br  Ihe year  i88a-8j,  and  Mr.  J.  F.  Duihie's  Report  of 
the  Government  Bolanlcal  Gardens  at  Sahamnpor  and  Mnsworle 

for  Ihe  year  ending;  M.itcli  si,  1SS3,  l.oth  «f  which  h.ive  recently 
reached  U',  we  leani  'omcthing  of  the  jno^jrc^s  of  bit.iny  at  these 
botanical  centres  in  Indii.  It  is  saii.nfacti.ry  to  nrile  Ihet  at* 
Calcutta  considerable  tuiproveiaents  have  been  effected  datiqg 
the  year,  not  only  in  the  general  arrangements  of  the  garden 
iLself  but  .ilso  in  the  scieii'.ific  department,  for  Dr.  Kin,,'  informs 
us  that  "the  Itaoiboo  and  mat  crccti  ms  which  u  cU  to  do  duty 
as  conservatories  have  been  replace  i  hy  three  targe,  handsome, 
.md  citicient  stmstitres  of  iron,  on  which  a  tliia  thatch  of  qfsss 
i^  spread,  and  ttnder  shelter  of  which  tropical  pfamts  thrive 
admiralily."  As  U5nal  .it  C.ilcutta  considerable  attention  haj 
been  given  to  various  economic  plants,  notably  thoie  which 
produce  the  valuable  article  indiambber,  and  which  have  ooea- 
^ied  so  much  attention  of  late.  Dr.  King  says  Ihe  coltivatioa  of 
the  soy  bean  of  JajKin  (Gtydiu  si>ja)  has  of  late  been  pressed  OS 
tlic  |>eople  of  India,  U' d  "mjrc  in  obedience  to  tlic  I ou  1  01 
this  clamour  than  from  a  belief  in  its  sound  ue^  "  he  has  arranged 
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for  a  sui'plv  of  the  1  c4^\^  fioni  J  .i}>i.n,  »»liich  lie  jiru,  ij>c>  (d  i\U- 
tribute  extensively  for  trial.  Much  consideration  has  aUo  been 
given  to  the  utilisation  of  the  various  fibrous  pbnti.  In  the 
Uofd  Botanic  Garden,  Darjeeling,  much  damage  continued  to 
be  done  by  the  cockchafer  grubs  until  pretty  nearly  every  plant 
in  the  Kartlcn  was  killeJ.  "  The  wh  .le  of  the  grass  in  the 
garden  and  all  herbaceous  plants  nipidlj  saocumbcd  to  its 
mvage-s  as  did  manj  of  the  floiwlaf  Atiib*,  vaSf  fht  deeper 
fOOtiilg  ihnifat  and  trees  being  <:parcd.  Fven  the  plants  in  the 
iHNIiUlRlllriet  did  not  altogether  c<.c.-ii)e ;  eggs  of  the  insect 
having  got  in  con-'iderable  numbers  into  the  soil  of  the  pots.'' 
In  respon-se  to  vigorous  efforts  to  exterminate  this  plague  about 
■iz  millions  of  the  grubs  were  colleetcd  aad  destroyed  by  the 
fuden  labouren,  so  that  at  the  time  of  writiqg  the  Report  it «  as 
dtowing  si^ns  of  disappearing.  In  Mr.  Duthie's  Report  it  is 
satisfactory  to  find  that  ec^n  itnic  plants,  as  at  Calcutta,  are 
largely  cared  for,  and  that  the  cultivation  of  medicinal  pbuit^ 
•ad  the  peeptntka  of  drngifroiB  them  ia  beiiv  proceeded  with. 
Amongst  these  may  be  mentioned  Alexandrian  senna  {Catsia 
amti/olia),  henbane  {Hyotq/amiu  niger),  belladonna  (Atropa 
MaJjiiii-A,  Sic  Addition  are  also  bdiif  ooaMuit^  made  to 
the  museutu. 

Part  VI,  of  the  "  Ilcrefonlshire  Pom  ■>na  "  has  been  issued, 
and  Part  vii.  and  l.nt  v\ill  |.e  pul^Iished  in  the  au'u  uii  of  next 
year,  after  the  Congress  and  Exhibition  of  the  Pomolcgical 
Sodety  of  Fruwc;  to  lie  held  at  Ronea  in  October. 

In  the  7fi/aif  dfttfof  August  23  and  Scptembrr  24,  Mr.  E. 
Knipping  describes  the  eouve  of  two  storms  which  occurred,  one 
en  Angntt  17  to  ao^  end  the  other  September  11  to  14.  These 
descriptions  show  how  very  .  ompletely  the  Jftpan  roctcorolr>gical 
service  b  organised,  and  that  good  work  is  being  done  in  the 
Fhr  Beat  In  eolleelfaic  data  for  icientifie  BMleotologr. 

Messrs.  M  v  ^miixan  and  Co.  have  published  as  one  of  their 
"Nature  Series"  volumes,  Drs.  Gladstone  and  Tribe's  "Che- 
mistry of  the  Sec  .ndary  UiiUeries  of  Planle  and  Faure."  "About 
Photography  and  Photographer* "  it  the  title  of  an  inteiHting 
gossipy  little  Tohnne  by  Mr.  H.  bden  Prilehnrd,  pabtidied  by 
Messrs.  Piper  and  Carter. 

Miss  J.  IL  Hayward  wishm  to  state  widi  leferenee  to  Mr. 
Denalag's  letter     $6)  that  the  did  give  the  hour  ( la  30)  at  which 

her  letter  was  written,  with  the  date,  at  the  end.  She  adds  th.it 
a  clock  struck  ten  shortly  before  she  saw  the  uictcur ;  but  she 
lllinks  the  dock  was  probably  slow,  as  it  generally  is.  She  hns 
aodovbtkwaa  the nme meteor  aa  that  aeenatfiatb,  Bristol, 
and  Chdmsford  about  the  same  time. 

TBB  additions  to  the  Zoological  Society's  Gardens  during  the 
pnat  week  include  two  Bonnet  Monkqfi  {Maeatm  nniaa)  from 
India,  presented  respectively  by  Mr.  H.  G.  Rose  and  Miss 
Morant  ;  a  Common  Fox  {Caitis  vutftt),  Itritish,  i)te--etited 
by  Mr.  II.  Vaughan ;  two  Bullfinches  {Pyrrkula  turopaa)^ 
European,  preacoted  by  Mr.  Archibakl  Ait^soQ ;  fear  Moorish 
Toadi  {Bufo  mauritaniem)  from  Tunis,  preaented  by  Mr. 
Frederick  Bridge? ;  twelve  Ruffe,  or  Pope  [Aetrima  eernua)  from 
British  waters,  tiic-en'oil  hy  .Mr.  T.  K.  Cunn ;  tvvn  Michiv's 
Tufted  Deer  (Elapkodus  mkhianus  f  9  ),  a  Chinese  Water  Deer 
{Hydnpeta  iMtrmu\  two  Elliot's  Pheasants  {Pkaxuunu  tUu>!t\ 
bma.  China,  deposited ;  six  Coal  Titmice  {Farm  attr),  British, 
pnrchaaed ;  a  Spotted  Ichneumon  (Htrpt^  tufaltmis)  from 
Nepal,  five  Blue-cn  v  ne<l  Hanging  Parrakeett  iitriemHu  g»i' 
gn/iu)  from  Malacca,  received  in  exchange. 


Ol/Jl  ASTRONOMICAL  COLUMN 

POMS^  CoiUT.— Mr.  S.  C.  Cbnadler  Iwa  ccmnwwiicated  to 
the  AttnmmUeA*  NaehridUm  bit  own  cspcficnee*  at  the 
Observatory  of  Harvard  Collcfe  with  referanoe  to  the  remark- 


al)le  increase  in  the  brightness  of  this  comet  on  Septeml>cr  22, 
which  has  been  already  mentiuneil  in  Natuke  (vol.  xxviii.  p. 
fi24).  He  observed  with  :in  aperture  of  6j  inches.  On 
September  21,  between  8h.  5510.  and  iih.  M.T.  he  found 
the  comet  very  faint  .md  diffuse  ;  the  central  condensation  or 
nucleus  about  ctjual  to  a  star  of  11  m.  On  September  23,  about 
7h.  M.T.  he  was  astonishe<l  to  find  exactly  in  its  place  a 
briijht,  clearly-defined  8  or  84  rnag.  star  without  sensible  trace 
I  if  neliul'/siiy,  except  with  a  ]X>wcr  of  only  50.  t'^'"^  ^  field 
of  I J  dej;rces.  and  even  with  that  not  noticeable  except  with 
attention.  It  ^va^so  distinctly  stellar  an  object  that  .an  expe- 
rienced oliserver  might  hive  failed  to  distinfjuish  it  from  stars 
of  similar  tirightne&s  in  the  neigh Ijourhooil.  On  Sejilerabcr  23, 
at  7h.  30m  ,  he  found  the  physical  aiipci'anre  .i4:iin  greatly 
changed.  'I'iie  luiclcus  seemed  spre.i^^  '  i;i  i;.t  .1  c  iiifu  -d 
bright  disk  about  a  half  minute  (arc)  \:\  ili.aiicter,  .juiside  of 
which  was  a  nebulous  envelope  much  brii;hter  than  on  the 
preceding  night,  and  about  one  minute  and  a  half  in  diameter. 
The  comet  was  judged  to  be  a  half  magnitude  brighter  than  on 
September  22.  On  SeptemW  25  it  appeared  spread  out  into 
a  confused  dislc  two  minutes  in  diameter,  a  faint  nucleus  or 
Concentration  of  lii^lit  not  brighter  than  11  111.  .So  rapid  an 
inere.ase  ml  liiminution  of  light  is  a  very  unusjal  phenomenon; 
.Mr.  Chaiullcr  thinks  that  phases  of  this  kind  may  Ik-  i-lt.ir;ic- 
teristic  of  the  comet's  m  ac  of  X\i^\.  development,  as  tlio  same 
variation  was  repcate  !  on  a  smaller  jcnl-  on  October  15,  ivhcn  a 
nucleus  of  r.bMut  <»  3  m  ;i;:;ic.irtU,  Inch  gradually  dissipated 
on  the  following  cvcnin;^  ,  thiouj;h  cxj'an-i  )!!  into  the  general 
nebulosity.  Tnc  comet's  di-tance  fr  mi  the  sun  when  Mr. 
Chandler  remarked  the  gre.1i  increase  of  brightness  was  a'lS, 
the  earth's  me.in  distance  heing  taken  St  nmtyt  aot  the  loatt 
surprising  condition  in  the  case. 

In  the  same  number  of  the  Astronomisdu  Xachruht<n  Pre  f. 
Schiaparelli  gives  some  account  of  his  observations  on  the 
physical  ap[iearance  of  the  comet  at  Milan,  which  arc  of  mu  .h 
interest  in  connection  w  ith  tlio  e  of  \Ir.  Chandler.  On 
Septemtier  22  he  found  the  c  uuft  lUt  3'  la  diameter,  faint  and 
diffuse,  the  nucleus  abjut  13m.,  1  ut  the  ^l.y  was  not  p-jrfectly 
clear  ;  the  observations  for  po>it,o.i  were  mailt  at  8h.  30m.  .M.  1'. 
On  September  23,  about  8h.  13m.,  the  con>et  hail  incieased  in 
briglitness  >ince  the  previous  evening  in  an  extraordinary  manner  ; 
it  now  ap]>enred  as  a  star  of  8  m.,  with  a  very  faiiit  surroundin]{ 
iH-l>ul  i^it)  of  from  1  to  I  J' diameter.  The  central  part  was  not 
exactly  a  hiniinous  pc int.  but  ha<l  a  sensible  diimelcr  and  in- 
di.tirict  outliiu-.  On  the  25th  it  was  still  Inight,  but  the  nucleus 
of  the  23rd  had  spread  out  so  as  to  form  a  circular  nebulosity  3* 
in  diameter,  without  notable  central  condensation. 

Comparing  the  Milan  and  Harvard  o!iservations,  it  would 
at  pear  that  the  rapid  ineio.aje  in  the  light  of  the  comet  took 
place  between  .Seplemher  32,  at  7h.  45m.  and  Ilh.  45m.  Green- 
wich mean  time  ;  it  remains  to  be  seen  how  oliscrvaiions  else- 
where will  .accord  with  this  inference.  Mr.  Chandler  suspected, 
friim  a  comparison  of  his  own  note-  with  those  made  Dy  tha 
observers  at  Kiel  and  Vienna,  that  the  increase  would  be  fimnd 
to  have  taken  place  between  the  Enropian  aad  Amcrfean 
oljservatioas  on  September  22. 

M.  Higourdan,  of  Paris,  says  on  November  19,  "The  comet  it 
a  nebnlijsit/  of  from  sixth  to  seventh  magnitude,  with  nnclens  s 
the  biightest  p«rt  of  the  coma,  that  which  borders  on  the 
nucleus,  is  tot  symmetrical  about  it  ;  it  is  less  extended  in  the 
angle  ito°— 140",  and  is  brightest  in  the  angle  a8o^--»90V' 
Taking  the  comet's  theoretical  intensity  of  liglit  on  November 
19  as  unity,  the  intensity  on  DeeOBDiber  Jl  vrill  be  9  5,  and  on 
January  14  (when  it  is  at  its  maiimmn),  IJ'O.  In  the  abtencn 
of  moonli^t  the  comet  mnst  b^  lot  aooM  tiam^  n  naked  cy« 
object. 


THE  GENERAL  THEOR  Y  OF  THERMO- 
DYNAMICS 

fHE  fot  of  Oe  ris  leetves  on  *'Hcnt  In  to  Medaifcel 

ApplicBtioni''  at  the  InstitntioB  of  Civil  Bagfaiwii  na* 
deHveied  on  November  15  by  ProU  Otbome  KmSUtt  M.A., 
F.R.S.,  the  lubject  being  as  given  in  the  tlda.  Tb*  fiulowing 
la  an  abatract  of  the  leetnm 

Thermodynamics  ftof.  Rcnolda  mid,  «aa  «  vcqf  dUkalt 
subject.  The  reaioaJvg  involved  was  anA  aa  oonld  odLy  be 
expresoed  In  amthematieal  language ;  favt  fUi  ahma  woaU  not 
pwwnttbeleadh^fiMtaandfcatHreaofthetnljitctbcliitnrjwwail 
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The  |>h\  Icnl  ilie  'rie>  of  astr  iivr)iny,  lifjht, 
inv  ilvcil  even  more  uiatlie  luitiLiiI  coinplcxiiies  than 


in  poimi.ir 
and  sound 

thennodynatnici,  ljut  these  •■utijeets  h-i  i  Iki:.  rendered 
and  this  to  the  great  iniprovctiittit  r)f  the  tiieorics. 

Wlut  rcndcrul  the  -ul>j-cl  mT  thcniuKlynauiics  so  oiiscure 
was  that  it  dealt  with  a  thin^;  or  entity  (hca!)  which,  ;>!ih  ni^'li 
its  effects  could  he  reco(;iiisc,l  an  i  measured,  was  yc;  uf  -uch 
a  nature  that  its  mode  of  oiicrnlion  could  not  he  i>crcr  iveil  (  y 
any  of  our  senses.  Had  clocks  Iwcn  a  work  of  nature,  and  ha  1 
the  mechanism  been  so  smill  tluit  it  was  ahiolutely  iai[)cr- 
ceptible,  Galileo,  instead  of  having  to  invent  a  machine  to 
perform  a  dtfitdte  fundi  n,  w  luld  h^vc  had,  from  the  ob- 
servc-<l  ni  itioii  of  the  li.md-,  to  discover  the  niccdianical  prin- 
cip]c>  and  ac'ious  involvc"J.  Such  an  etTort  xkiuUI  hnve  Ix-cn 
strictly  par.dlet  to  that  rcquin-il  for  the  di^ci-vcrv  uf  the 
mechanical  principles  of  which  the  phenomena  of  heat  were 
the  result. 

In  the  im.aj^ined  ca^e  of  the  clock,  the  discovery  might  have 
l>eeQ  mnde  in  two  ways.  Hy  the  scientific  method:  from  the 
ob  erved  m  ilion  if  the  hiind>  the  fact  that  the  click  depended 
on  .1  uniform  itiiLruiittent  m  ition  uould  have  led  to  the  discovery 
of  the  principleof  thcuniformity  of  the  ivcrii-id  of  vibratiii.;  1  lies  ; 
and  on  this  principle  the  whole  the  ^ry  of  dynamics  nii^  li'  ;  r.e 
been  founded.  .Such  a  theory  of  mechanicN  would  h  ue  licen 
obscure  but  not  more  ol>scure  than  the  theory  of  thermo- 
dynamics l  ascd  •n\  it.s  two  laws.  But  there  was  another  methiwl ; 
and  it  was  liy  thi-  thit  the  theory  of  dynamic-  was  !irLiUj;;ht  to 
lijjht — to  invent  an  arliticial  clt>cli,  the  action  of  which  c  mid  l)e 
necn.  It  »a.s  from  the  actual  penduluin  that  the  principles  of 
■he  K>nstancy  nf  the  )K'riod~  of  osciUating  aod  revolving  bodies 
were  di'ic  Acrc  d,  u  hence  followed  Um  dyiMunkal  theotiea  of 
astronomy,  of  light,  and  of  sound. 

As  rt^arded  the  action  of  heat,  no  visible  mechanical  con- 
trivance w.is  discoverei  which  wonld  afford  an  example  of  the 
nicch.inK.il  1  rinciple^  and  motions  involvc<l,  so  that  the  only 
apparent  method  was  to  di-cover  by  experiment  the  laws  of  the 
action  of  heat,  and  t.)  accept  these  xs  axi  imatic  law  >  without 
forming  any  mental  image  of  their  dynamical  origin.  This  was 
«liat  the  pre-ent  theory  of  thermodynamics  purported  to  be. 

In  this  form  the  theory  wa.s  purely  irathematical  and  not  fit 
for  the  subject  of  a  lecture.  But  a<  no  one  «ho  had  studied 
Ibe  subject  doubtc<l  for  one  moment  the  mechanical  origin  of 
Ibete ]aw<,  Piof.  Kcynolds  would  be  following  the  spirit  if  not 
the  letter  of  his  s-ubjcct,  if  he  introluced  a  conception  of  the 
mechanical  actions  from  which  these  laws  s|>rang.  This  he 
should  do,  althaugb  he  doubted  if  he  should  have  so  ventured, 
h  i  I  it  not  been  that  while  considering  this  lecture  he  hit  upon 
certain  mechanical  contrivances,  which  he  would  call  kinetic 
ei);;incs,  which  afforded  visible  examples  of  themechanical  action 
of  heat,  in  the  sanip  sense  as  the  pendulum  was  a  visible  example 
of  the  same  print  ii  Irs  ^\  tliose  involved  in  the  phenomtna  of 
li-jjht  and  sound.  .Such  machines,  thanks  to  the  ready  help  of 
Mr.  Foster  his  assi  tant  in  constructing  the  apparatus,  he  shoal  I 
show,  and  he  could  not  but  hope  that  these  kinetic  engines 
might  remove  the  source  of  the  oHouttjp  «f  IberamdyiHunica  on 
which  he  h.ad  dwelt. 

The  general  action  of  heat  to  cau^c  matter  to  expand  waj 
>ufficiently  obvious  and  popularly  known;  also  that  the  ex- 
p.indin^  matter  C'luld  do  work  was  safficienlljr  obvious.  But 
the  part  which  the  heat  played  in  doing  this  work  was  very 
o>)scure. 

It  was  known  that  heat  pbiyed  t«o,  or  it  might  be  said  three, 
distinct  mechanical  pMti  la  dofay  this  work. 
These  paiu  were : — 

I.  To  npply  th*  enenjr  Beeenur  to  tihe  peffonnuee  of 
work. 

X,  To  give  to  the  nutter  the  elasticity  whiefa  eaaUed  it  to 
expand — to  convert  the  inert  matter  into  an  acting  machine. 

3.  To  convey  itsel(      hcat^  in  and  out  of  the  matter. 

This  third  function  was  geaicrallj  token  fat  framed  ia  the 
tlMorjr  of  ihermodjrnamics,  altlioBgh  it  bad  ta  imporloal  plaee 
ia  all  applications  of  this  theory. 

Tho  Mca  of  making  a  kinetic  engine  wbidi  sboold  be  an 
eiample  of  action  i'uch  as  heat,  had  no  sooner  occurred  to  him 
than  vaiious  very  simple  means  presented  themselve  .  Heat 
was  tramfonned  by  the  eapansion  of  the  matter  caused  by  heat. 

At  fint  he  tried  to  hifcnt  tome  mechanical  arrangement 
which  would  expard  when  promiscuous  agitation  was  impatted 
to  its  parts,  but  contraction  seemed  CASicr — this  was  a>  good. 
All  that  waa  wanted  waa  a  nwchanism  which  would  change  its 


sha(ie,  doing  workiibai  its  porta 

agitati'.>n. 

In  or  Irr  to  I  li^e  a  bucket  from  a  well  either  the  rope  was 
pulled  or  til''  u  i  .  l:,\s>  Wound — such  a  luachine  did  not  act  by 
prouiiscii  111  ;  ljut  if  the  ro|jc  was  a  heavy  one  (a  chain 

w  i-  better)  and  it  wns  made  fi^t  at  the  t  ip  of  the  well  >o  that 
H  jUst  ■■u-|iciidetl  tlie  bucket,  tlien  if  it  was  sh;il.en  from  t:iL-  tup 
waves  or  wriggles  would  run  down  the  ro[)c  until  the  wliole 
chain  had  assumed  a  continually  changing  sinuous  forui.  And 
since  the  ro^^  could  not  stretch,  it  could  n<it  reach  so  far  down 
the  well  w  ith  its  sinu  >sities  as  w  hen  strai|;bt,  so  that  the  bucket 
wjuld  be  sifnewhat  rai'cd  and  work  lone  by  promiscuous 
agitation.  The  chi'.in  wuultl  h.ivc  clianj^'cd  its  mechanic.il  cha- 
racter, and  from  Ifcino  a  ri.^id  tic  in  a  vertical  clirection  would 
jiosscss  kinetic  cla-.tic.iy,  /v.  cla-licity  in  virtue  of  the  n-otion  of 
Its  parts,  causing  it  t  >  contract  its  verticil  length  again-t  the 
»  ei;;ht  of  the  bucket.  Now  it  was  c-asy  to  sec  in  thLs  ca.sc  that 
t  1  [lerform  this  ojicration  the  work  spent  in  shaking  the  roj>e 
perfoniii  d  the  two  part~  of  imparting  energy  of  motion  to  the 
chain  an<i  r.iisinij  ihc  bucket.  A  certain  amovint  of  energy  cf 
a;ita'ion  i  1  the  chain  would  be  neces  sary  to  cuisc  it  to  r.iise  a 
bo.  kef  of  a  certain  weight  through  a  certain  distance,  and  the 
rel.itioii  wlii.  h  the  energy  of  agitation  bore  to  the  work  done  in 
rai-mg  th?  bucket  followed  a  law  which  if  exore^seii  would  coin- 
cide exactly  with  the  sec  ind  law  of  thenno  tyiiamics.  The 
energy  of  ngitaiion  imi>arted  to  the  chain  w  is  viri-.ially  as  much 
s|>ent  as  the  actual  work  in  raising  the  bucket,  that  was  to  say, 
neither  of  the  e  eneri^ies  could  be  U'-ed  over  again.  If  it  wa.s 
w.uittil  tf.i  cl  1  t\;,iher  uo:o.  the  nu-e  i  imcket  was  taken  off,  and 
then  to  get  the  cbaiti  dow  n  again  it  inu  t  l>e  allow  ed  to  cool,  i.t. 
the  agitatio'i  must  be  allowed  to  die  i.-,it  ;  then  attaching  another 
bucket,  it  woal  1  be  necessary  to  su;i;'ly  the  --amc  energy  over 
a<rain. 

He  had  other  methods  besides  the  imi'le  chiin  which  served 
better  to  illustrate  the  lecture,  but  the  ptiiKiole  was  the  s.iinc. 

In  one  there  was  a  complete  enj^iic  with  a  wurkiiiir  pumji. 
By  mere  a.;itation  the  bucket  of  the  pujjp  ru>e,  liftiiit;  5  Ibj.  of 
water  one  foot  high  ;  licfore  it  w  ould  make  another  stroke  the 
agitated  medium  must  l>e  cooled,  i.e.  the  energy  which  causcd 
the  elasticity  must  be  taken  out,  then  the  bucket  de  ccti  led,  and, 
being  agitatctl  again,  made  another  stroke. 

He  felt  that  there  was  a  childish  simplicity  about  these  kinetic 
engines,  w  hich  might  at  first  raise  the  feeltng  of  "  -Vl  ana  and 
I'harjiar"  in  the  minds  of  some  of  his  hearers.  But  this  would 
be  only  till  they  reali>e>l  that  it  wxs  not  now  attempted  to  make 
the  bc^t  nuchinc  to  raise  the  bucket,  but  a  machine  that  would 
raise  the  bucket  by  shaking.  These  kinetic  eni;ines  w  ere  no 
mere  illustrations  or  analogy  of  the  action  of  heat,  but  were 
instance^  of  the  action  of  the  same  principles  The  sensible 
enerijy  in  the  shaking  rope  only  differed  in  scale  from  the  energy 
of  heat  in  a  metal  bar.  The  temperature  of  the  bar,  ascertained 
from  absolute  ztro,  measured  the  mean  squ  rc  of  the  velocity  of 
its  parts  multiplie<l  by  some  constant  de|-ciiding  on  the  ma5.s 
of  these  parts.  So  the  mean  square  of  the  velocity  of  the  links 
of  the  chain  multiplied  by  the  weight  per  f  lot  of  the  chain  ndlj 
represented  the  energy  of  visible  agitation  in  the  chain. 

The  waves  of  the  sea  o^nstituted  a  source  of  energy  in  the 
form  of  sensible  agitation  ;  but  this  energy  could  not  be  used 
to  work  continnowJy  one  of  these  kinetic  machines,  for  exactly 
the  same  reason  as  the  heat  in  the  liodics  at  the  mean  tem- 
perature of  tlweardl'aanCRee  codd  not  be  oaedtework  heat* 
engines. 

A  chain  attached  to  a  ship's  mart  in  a  rough  sea  would 

become  ela.st!c  with  agitation,  but  this  elasticity  conld  not  be 
mod  to  ndse  cargo  out  of  the  hold,  because  it  wouhl  be  n 
constant  quantity  as  long  as  the  roughness  of  the  sea  lasted. 

Besides  the  waves  of  the  sea  there  wa--  no  other  source  of 
sen.^ible  agitation,  so  there  had  been  no  demand  for  kinetic 
engines.  Had  it  been  otherwise,  they  would  not  have  been  left 
for  him  to  discover — or,  had  they  been,  he  mi'.>ht  have  been 
tem|>ted  to  patent  the  inventions.  But  there  had  been  ademand 
for  what  might  be  called  sensible  kioetic  elasticity  to  perfonn  for 
sensible  motMa  the  part  whidi  baat-daaUeUy  perfionned  in  the 
thermometer* 

And  h  laid  not  been  left  for  him  to  invent  kinetic  mechanism 
for  this  puirpo'e,  although  it  might  be  that  its  semblance  to  the 
thermometer  had  not  been  recognised.  The  principle  w  as  long 
ago  applied  by  Watt  The  common  form  of  governors  of  a 
steaoMneine acted  by  lunetie  ekitieity,  which  elasticity,  depend- 
ing on  tbe  apaad  at  whidi  the  gioremors  were  driven,  caas  ed 
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thtm  t  i  contr.iit  the  ^ peed  increased.  'I  lie  j^i  xonicr  nica- 
turcil  1  y  ci  iiii.iLfioti  ihc  vtlccity  of  ihe  engine,  whi  r  ilie  tlier- 
Biomctrr  mca' urcd  by  cxpan-ion  the  velocity  in  the  jiar(icl>.-s  of 
matter  which  surrounded  it  ;  so  that  it  could  now  W  sctii  that 
having  tn  |  crfnmi  two  o|  cration  ,  t!-.c  <  ne  on  a  vi-iiile  <cale,  the 
other  on  a  uio'ccnlar  scale,  tlu*  -aiiio  cla>s  of  mcchatiLMu  had 
b«cn  uncon' cioiifly  adopted  :n  porfrra  mj;  loth  j)per5»tion'--. 

The  )  urposc  tor  wliich  thc-c  l  inctic  engines  m  i~  ]ut  forward 
was  not  that  ihcy  11  i|.;ht  be  t  xpfclni  to  simj  lify  the  theory  of 
thenncdynaniifs,  i  ut  that  they  n  i^;''  t  Oi  .v  what  uhs  lieinfj  d.Ji:c. 
Tbe  theory  of  th<  r.ncdyi  amio  ci  uld  t  c  diduccd  hy  the  laws  of 
motion  from  any  1  iic  ..f  ihe»e  kinetic  rnijiiic^,  just  as  Rankine 
deduced  if  from  the  hyj  oihoes  of  n.dletuUr  vi  ilicc-. 

Notbiiit;  h.-id  yet  tieen  (aid  of  the  thirl  part  wb  i  li  heat  playeil 
in  performing  »oik,  l  a  i  ely,  c  nveyiii^  heat  in  and  onl  of 
matter.  It  was  an  innovation  to  intr.  tlcci' >nch  con- idcr.iti  iis 
into  the  subjrct  <  f  iherii  odjnamics,  but  11  |  r  ■[  er!y  bad  •  pkce 
in  tho  thcny  of  heal-cn>;inc'-.  It  was  on  lli  pait  that  dMS^eed 
at  which  an  erginc  wi  old  perform  worl;  <le|  ended. 

The  lincli:  u  achin**  showed  lhi!=.  It  i  nc  ciul  of  a  cli.iiii  wa- 
shaken,  1  he  wriggle  ran  along  with  a  dclini;e  •-peed,  ■<>  that  a 
definite  interv'al  mn-t  elapse  before  !U';;c:ent  a';itati  n  wa^ 
©■talilished  torai-e  ihe  bucket  ;  further,  an  interval  uu  t  elapse 
befi  re  the  agitation  could  be  «itbdra«n,  so  that  the  bucket 
might  be  lowered  for  another  s.lTokc.  'Ihe  kinetic  machine, 
with  the  pump,  could  onljr  work  at  a  given  rate.  lie  could 
increase  this  rate  1  y  »hal-in|>  haroer,  fut  then  he  expended  more 
energy  in  i  roporti  n  to  the  work  done.  This  exactly  corre- 
spor^ed  with  what  went  on  in  tbe  sttam-engine,  only  owing  to 
the  use  of  feparate  ve  seb,  the  boiler,  cylinder,  ard  cor.den»ers, 
the  connection  was  much  confu.^rd.  I5ut  it  was  clear  that  for 
every  h.p;  (2,00O,cxo  ft. -lbs.  per  hour)  I5,cxo,coo  It.  lbs.  h::d 
to  be  passed  from  the  furnace  into  the  I  oiler,  as  out  "f  the 
l5»QOO^coo  no  more  than  2,ooo,oco  could  be  usetl  for  w<  rk  ;  the 
mminiitjT  ij.coo.oco  wtrc  available  for  foicii^  the  beat  iolo 
iIm  b(  iter  an<l  out  of  the  steam  in  tbe  eordoinr,  and  tbey  were 
Otefully  employed  for  this  purpose. 

The  boiler*  were  made  as  small  as  sufKccd  to  jToduce  steam, 
and  this  size  was  determined  by  the  difTerencc  of  tlie  inicmal 
tenii->«ralives  of  the  gates  in  the  furnaces,  and  the  water  in  tbe 
boiler;  and  whalcverdimini-hed  this  difference  w<  uld  neces-arily 
increase  tbe  size  of  the  heafint;  surface  leciuirc.l,  :  c.  ihc  weight 
of  the  engine.  The  power  which  this  dillcicncc  of  temperature 
itpteaentod  ccald  not  be  used  in  the  steam  engine^  to  it 
usefully  employed  in  diminishing  the  sire  of  the  engine. 

Most  of  this  (xiwer,  which  in  the  steam-engine  was  at  lea>t 
C^t  tin  tlu-  j  WI  r  1:  11'.  n:is  spent  in  getting  the  heat  from 
Uwfiues  ii.to  :!  '.i  >  1.1  I  for  gas  acted  the  part  of  con- 
VCjaace  far  lcs>  readily  ih.an  boilit  g  unter  or  condensing  steam. 
If  air  bad  to  be  hcatc<l  insicic  the  t  oiler  and  cooled  in  the 
coodea' er  with  the  same  difference  <  f  temperature,  there  would 
be  required  ihirty  or  fi  rty  lincs  the  heating  surf.  cc — a  conclu- 
i^ion  which  sufficiently  explained  why  attempts  to  lubibtitute 
hot  air  for  »team  bad  failed.  In  one  rcs]x:cl  the  hot  air  engines 
lud  an  advaotage  orer  the  sicam-engine.  During  the  operation 
in  the  cylinder  tbe  beat  was  wantd  to  be  kept  in  the  net  in; 
mbstance ;  this  was  easy  with  air,  for  it  was  such  a  bad  con- 
ductor of  heat,  that  unleas  it  was  in  a  violent  &t  ite  of  internal 
agitation  it  would  lore  heat  bnt  slowly,  although  at  a  tcm])cra- 
tare  of  toco  decrees  and  the  cylinder  coki. 

Steam,  on  the  other  hand,  condensed  so  readihr  that  the 
temrentwe  of  the  cylinder  most  be  kept  above  tbat  of  the 
Steam.  It  was  this  fact  which  limited  ibe  Icrapantare  at  which 
•team  coaM  be  used.  Tbu<>,  while  hot  air  fiwed  on  UBaut  of 
time  eeiMMKny,  the  practical  limit  of  the  eccfwny  of  Mean  «  as 
fixed  l)y  the  (empcraiure  which  a  cylinder  would  Ixar.  These 
fKla  were  raeationcd  becanee  at  tbe  nrteent  time  tboe  anwaicd 
to  be  the  dawn  «f  mbitltatliig  ecaihtitioii-eagfaMa  in  f-lace  of 

alBBM'CBginCS. 

Conbuaiicn-engineF,  in  the  shape  of  guns,  were  the  oldest  forai  j 
of  steam-engine.    In  these,  the  tine  required  for  heatirg  the  I 
cxftimiTe  agent  was  zero,  while  they  bad  tbe  advantage  cf 
tnoondeiHible  ^  nlinder,  to  that  if  ihe  CTUadcr  w  ai 

ood  it  cooled  tbe  (aa  wt  i l^btty,  aldMiq^  diia  waa  some 
31BOO  dwreca  in  lcn|WHtiire> 

IhemiadTWMafeof  tbcie  ergines  was  that  tlie  hot  gas  wa'i 
aotiltflidCBtff  eOMCd  by  expansion,  bat  a  comideral^le  amount 
of  tbe  lieBt  eanild  away  might  be  used  agun  could  it  be 
CBfraelcd  and  pot  into  tbe  fr»b  chati^a;  to  do  however, 
-maid  introduce  the  diflkeltyof  b«Uing>SBriace  In  an  aggtarated 


form.  How  ever,  supposirg  the  cinnon  to  have  been  tamed  and 
c(  .t1  ai  d  oxyt^cn  from  the  :  ir  to  t  e  u  td  in  tea  l  of  gunpowder. 
Ihci mad) naniic  showed  that  -uch  eni;iiH-s  ^ll  iiid  still  have  a 
Willi!  n  argin  of  ecciiomy  over  sreain  crginis,  1  usidts  the  .advan- 
taj;c  cf  working  with  a  c<ild  cvlinder  ai  d  at  an  unlimited  speed. 
The  present  achiovtuient  of  the  gas-eii'  inf,  statol  to  lie  some 
3,(  c;c),rcx5  ft. -11  s.  [  cr  lb.  of  coke,  lookc<l  very  pr  inii^uig,  and  it 
was  ihus  nit  unimportant  to  naiice  lh-»t  whatever  the  art 
ditVcuities  migl  t  1  e,  tbcin  odymiiiics  showed  no  bairier  lo 
funlur  ecoi  omy  in  ihi-  directi'  ii,  'Uth  as  that  which  appeared 
not  far  ahead  of  what  was  already  acc' implisbed  with  steam- 
engir.es. 

Wilt  hf wcver  this  might  bo,  he  jirotestcvl  again  t  the  view 
which  ween  ed  srmcwhat  hirgely  held  that  the  'team-engine  was 
oi  ly  a  scmi-l  arbarous  niachiiie,  wi  ich  wastcil  ten  lime-,  as  much 
heat  as  is  used — very  well  fortho?ewho  kiicw  no  cicnri-,  but  only 
w  .-.iting  nniil  tho'e  better  educate<l  had  lime  to  turn  tbi  u  a'tcntion 
to  ]  rac'iciil  matters,  aid  then  lo  give  jibice  to  ^omcthiiit;  Iselter. 
Tl-ermodynaaiics  showed  the  [crfecii  ^n*  not  the  (ault.*  of  tl»e 
steam-engine,  in  which  all  the  heat  was  used,  and  could  only 
enhance  the  «dmiraiion  in  which  the  work  of  those  must  bo 
b<  !J  who  gave,  not  only  the  slcaa»«nKiaei  bat  tlie  embodiaeat 
of  tbe  nience  bf  lieat. 


PHOFESSOR  AUGUST  WIUSMASX  ON  THE 
SkXUAL  LLLLSOF  THE  hVDJiOMEVUS/E^ 

p  ROP.  WEISHANN  of  Freftmg  ia  mo»t  Mgbly  skiUed  and 
*■  m»t  mdefaiicafaie  h>  rescardi,  and  alt  tbe  memoiis  whidi 
he  publishes  are  or  catreBw  seienliGc  impoclaiMe^  and  abcnnd 
in  cifiginel  view«  and  Bi^ge»tlaas  whidi  render  tbcto  of  pocnUar 
and  widely  s|read  interest.  **Stndien  nr  Deaeendeaa 
Tb^e^"  his  rescarchc*  on  the  Daphnoids  and  on  the  favna  of 
I  ake  Constance,  which  are  known  to  all  natnalisls,  may  be 
mini:orcd  as  e>amplct  of  his  wosk.  Since  Ihe  spring  of  iStS 
till  tbe  nnscnt  year  be  baa  been  engaged  In  invcrtigating  toe 
mode  of  origin  of  tt:e  gi-nad  dcnwnta  of  the  IfydromediM,  and 
the  reiult>  are  embodied  in  the  present  ^lendid  work,  iMA. 
consfsu  of  a  volume  of  teat  «f  nbont  300  pop>  quoito  and 
t«  eniy-ioar  m<<st  Leauiifnlly  executed  cdoured  platea,  the  whole 
tvprcsentiiig  a  vn  t  amcuni  of  labocioaa  rescnicb.  Some  portions 
fit  tbe  resalta  have  alrrady  api  eared  in  short  preUminaiy  papers, 
hot  thqp  fans  n  veiy  small  in  talmentof  nbat  is  here  pot  forth. 
In  tbe  caoEM  of  the  invesi  igation,  nhidi  has  citended  to  thirty- 
tight  apccks  of  Hydromednsie,  impoclnnt  new  observations  on 
the  habits  and  composition  of  Hydroid  colonies  geneiallf  and 
on  their  histology  w  ere  made,  and  the  rmnlttof  thoe  are  Miqrd^ 
fcribcd  here,  smce  moa  of  tbens  have  a  direct  bearutt  en  tto 
elucidation  of  the  n  ain  tsnbject  cf  tbe  monograph,  ihe  wmk 
thu»  forms  scc>  n<'nrily,  as  staled  in  the  thle-page,  "aconttibn* 
lion  to  the  knowlc<l^e  of  the  stmctuf*  and  viiu  phmomena  of 
the  llydiomedusor  generally." 

1  he  principal  value  of  tbe  woik,  however,  lies  in  the  import- 
ance of  the  h^arin^s  of  I  be  retails  of  tbe  investigatiooa  dettOad 
in  it  upon  the  general  que>tian  of  the  oiii;ln  of  fonnd  cdk. 
The  IlydrcmctlU'Se  neie  telecicd  as  the  subject  of  reseaith 
Ixcau  e  ihcy  api^eaicil  lobe  of  all  grouiis  of  the  ablmal  kingdom 
l>c  t  sdaptcd  »«  r  the  purpose  boUi  becau'e  of  the  transparent 
nature  of  the  r  t  s  ues  and  becau>e  they  present  in  closely  allied 
fo  ms  M)  many  remarkable  differences  in  the  dwelopment  of  the 
gonad  elements. 

The  work  K.mmeiKfs  wiih  an  historical  introduction,  which 
can  be  but  briefly  referred  to  here.  '1  he  que  lion  of  the  origiii  oi 
the  sexual  elen  cuts  in  the  Ilydr.  id.i  lias  undergone  several  im- 
portant ',1  111  fniiiitiou  .  p|,  I'.  Huxley,  when  he  first  defined 
the  b  dy  ot  tl  c  Mcdir-a  as  <:  nsi  tinij  ol  two  layers  of  tissue— 
ect<  derm  and  (ndoUc  id,  to  (.1  the  (juc  t  on  in  which  of  the 
two  layers  do  the  j^oi.ad  cku  en;--  orii^in.ite,  aixl  at  first  concluded 
tliat  il.cy  were  f<  rmcd  between  the  tv  >,  jn  l  subsequently  in 
1S50,  ti'  iia  I  bi  siol  i;'ical  c msdnati.  M  .i:nl\  ,  that  thcy  must 
on.oiiiflte  ill  the  tct  idcrm.  Ass  1.  ur-.  iJk-  ;i.h  ,\iLe  of  hist' .logical 
ir  elhi  d  peiniiltod  .accurate  dirict  o]  ii\.Uion  to  1  c  inaiic  on  the 
trailer,  Kcfer  tein  and  IJ  I-.rs  thowid  iliat  in  ihc  Mphonophora 
with  well  developed  iiii-duvMl  ^«xii;il  iiuhv  i  ie.als,  the  Calyco- 
[  horidx  an<l  ii:alc  I'bys  .|  horid.v,  ibe  ^;ensnna!  crlls  are  *leve!oped 
in  what  i-  v.ow  fcco4_i!ivcd  as  ilie  cct' derm  i>t  the  manubrium; 

<  "  Ilii  FiUilchung  d<r  Sfxu»Iiellcn  !<i  irn  Hy.)r>i' c 'u-cn  "  Zusleieh 
cia  Bciiisg  nir  KtDotoiM  dc»  Caucs  und  tier  L.ctcaicn<.b«isungcn  liieier 
On^^jo^Or.  Angmt  Weisaiana,  FtUcmr  ia  Fi«ttii>|4  Bi^  {Jtmt 
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vfaBit  in  tlie  fnaale  PhyiopboridK  the  origin  of  the  tingle  omm 
it  diflerent  (in  the  cndooodoo).  At  mkmi  at  the  homogeny  of  the 
two  kyen  of  the  C«lenter»ta  with  the  two  primitive  kjrcrs  of 
the  h^er  Metuoa  Ixxame  evident,  the  oneition  nrae  whether 
Ae  genniaal  cells  of  the  Metazoa  genenliT  were  of  ectodennal 
or  endodennal  orig;in,  and  a  large  number  of  observers  attempted 
to  ictlle  the  qnestion  oflfhand  b\'  inveitii^ting  the  procett  of 
development  of  the  (germinal  cells  in  s':ime  one  Coelenterate. 
Each  antumed  that  his  particular  results  must  hsld  good  for  the 
entire  group,  and  as  the  results  were  conflicting— the  place  of  fin* 
appearance  of  the  germinal  cclK  lyin^  as  i«  well  known  in  tome 
Coelenterate*  in  the  ectoderm  and  in  others  in  the  cndodem  wch 
coafnMon  aro«e.  Ar  this  perijil,  £.  van  Keoeden't  memoir 
appeared  which,  on  tlu  virtrn^th  of  the  oonditioriii  occurring  in  a 
Hjrdractinia,  a  CanipanuLKi:!,  and  a  CItva,  started  the  theory 
that  the  gerni  lAvcrs  were  llieiii>elves  sexually  diflerentiatod,  the 
female  eicinenis  arising;  fro  n  the  endoilerm  an!  the  male  from 
the  ect(Klerm,  and  that  in  the  union  of  a  dcri\*alive  of  each  layer 
lay  the  e>scnce  of  iaiprci^ation,  the  neces  ar>'  fireairvor  of  repro 
ductioti.  This  liriliiant  conccptirm  wa-.  \<v<\\  --hown  by  further 
observation  t  )  be  ernncons,  and  as  I'rof.  Wcisniann  |x>int»  out 
it  was  from  the  tir-t  n  it  in  accirdancc  «  it'i  ttic  phenomena  of 
pirtheno^eneiis.  As  the  next  imp  irtant  ])Iia-c  in  the  qtt^-tion 
came  the  attempt  of  the  brother',  llcrlwij;  to  prnve  tliil  ("le 
Ctelentcr.ita  bcl  jii^j  to  two  di-tmct  stocls,  tlic  one  c  m  i-liiit:  "f 
the  An'.lioZTa  and  Scyi'hi  nicd  ■  1  ,  in  wljicli  the  L;er..,irnl  cills 
are  derived  from  (he  eiid  jdtTin  (End  jcirp  i  1,  .iiul  the  u'.htr  of 
the  Hyiir.jir.i'  1.1  .1  Ctenoph  >ra,  in  which  ihey  ori^;inatc from 
the  ect'Kicnii  (1  ctocririi.L').  If  this  po^it^'la  b;  correct,  and,  as 
will  lie  seen  in  th  ■  -e  |  jcl,  one  >  f  tlie  mo  t  *.tartling  of  the  c.'>n- 
elusions  arrivcii  nt  in  the  present  v.  ir'.,  is  that,  not«ithst»ndin(j 
all  the  ap;i.irc;it  evidence  to  the  contrary,  i!  pr  ihably  is  so  in 
real  ty,  then  the  iin|iortant  prineiide  of  inheritance  and  continuity 
in  development  in  the  ■jerm  layers  receive^  :i  strong  support,  of 
which  with  regard  t  >  tlit-  ^  .n  id  clcmcnfsil  seemed  in  great  nted. 
Prof  Weismiiiti  «as  l_-d  ti  uo'lertake  the  present  prolonged 
researches  by  liis  observing  that  in  ci  rtiin  of  the  Hydromedu-a: 
the  gcrniinil  cells  originate,  no:  In  ihc  scxu.^1  individuals  them- 
selves nor  even  in  the  blaslo  tyles  that  sujiport  them,  but  ii 
Ihc  ccLMo  arc  of  the  colony,  in  the  comm  pirenehym  of 
tlie  .stem  and  its  branches,  and  th.it  this  (Kcurs  not  only  in 
the  case  of  the  female  but  aK  >  in  some  instan--cs  in  that  of 
the  male  germinal  cells.  The  existence  of  ovicclls  of  c  i  nosarcal 
oriifin  hid  bien  previously  observed  by  <Juatrefagcs,  F.  E. 
Schultrc,  Kraipont.  and  others,  but  lhe<e  elements  had  n  >!  l>eeti 
reco^i  cii  .(s  the  N  ile  source  of  s\i|>p!yof  the  fennle  gono|ih  ire- 
with  ova.  K.  van  l!e  ictlcn  further  ha  1  observed  the  origin  of 
the  egg-cells  in  Hy  Ir.ictinin,  in  lli.it  part  of  the  blasto.tyle  which 
sob  equently  bee ome-;  evaginate  I  to  form  the  gon  jp!i>rc. 
Kleinen')crg  publishe<l  hi^  a.^nint  of  his  disc  )very  of  the  migra- 
tion of  the  ej;,;  celN  of  Kudendriuru  from  th^  ectoderm  into  the 
endolcrm  ,ini  in  th-.-  oppisitc  directiin  ju  I  l»efore  Wei^raam 
h.id  a  rivtil  at  .1  siyiilir  conclusion  and  had  found  i'l  hii  pre- 
par.iti  i  1  cgij  ccll-i  in  ilic  .icJ  of  boring  through  th-  l)a-;cmc;it 
mcjjbrane  with  one  half  lying  in  the  ectoderm  and  the  other  in 
the  endo  l--rm.  The  establishme  it  of  the  fact  that  migratir,n  of 
the  sexual  cells  of  a  m  ist  remirkable  character  in  thcminy  f  u  nis 
in  which  lie  his  pro\eil  it  to  occur  is  a  constant  [ihi^n onu-no  1, 
ill?  hi-torv  of  it^  iictails,  an  1  the  discussio-i  of  the  phylo^oiictic 
origin  .11  I  Lienertl  biological  bearings  of  the  curi  1  hrn  uneni 
pre^ntnl  li\  it,  f  irm  th-  mist  impirt.-int  features  of  the  present 
work. 

The  auth  ir  ns  ni  ire  c  .nvcnient  ad  )p's — instead  of  Altman's 
terJH,  ]>h.i  K-rocod  in.c  g  i  loph  ire  and  a  lei  )C  kIouIc  gonoph  )re  — 
"medusa"  nu  l  "ni'-duv>i  1  gom  iho'-e"  rcMKClivcIy.  He  applies 
the  latter  term  t  i  -i''  .,•  n  i]ihores,  ti 't  "KCunun^;  free  medus:e,  in  the 
Wills  of  which  any  trace  ■,  h  .i«  eve  ru  it  iiy,  can  l>c  detected 
of  thetl'.re  !  i\  eis,  vi/.  the  inner  ,1  id  outLi  i  c'o  l  r.n  layers  and  the 
interveiK.14  end  iderm  lamella  -of  whicli  Ih  ■  w  all  of  the  bell  of 
the  uicd.jsa  i^  com[iosed.  He  uses  the  te.  ni  sp  ir  ipli  irc  for 
those  ^onoph  ire  ^ac-  in  which  n  >  i  idiciti  1  1  if  an\;hin4  beyond 
a  single  layer  of  ectoderm  and  en  1  iJerm  cm  I  ■  'li  e  ivcred. 

A  structure  which  as.umes  great  importance  in  the  hi-tory  of 
the  wanderings  of  the  ovicclls  is  the  daplicalure  of  ectoierm, 
which  grows  inwards  at  thesunmit  of  the  si  aple  sac-like  bud 
out  of  which  a  medusa  is  form:^!,  depresiing  the  endoleru 
lanclla  and  forming  the  hollow  of  the  l>ell.  It  is  necessary  th  it 
this  embryonic  organ  or  m»ss  of  celU,  observed  hy  so  miny  in- 
tton,  ahauhl  receive  a  special  bum,  and  it  is  teraied 


It  is  pointed  oat  tint  aach  hydrantb  of  a  colony  does  not  con- 
sist alone  of  that  pert  containing  the  stomach  and  *^""g  the 
tentacles  and  bypoitome,  but  also  of  a  stem-shaped  pwtioii, 
which  is  defcloped  at  the  tame  time  with  it  out  of  the  same 
bud.  This  rcsion  is  tensed  the  "  hydrocooe,"  and  is  included 
in  tbe Iqdnnu,  Iba HMMiiiiiv icgigB  of  vbicliistlia  "lgrdio> 


Pus,  t  —Diacrain  of  a  bud  of  a  medunor  raedutpid  |toiu>phora — COi,  endo- 
codon;  Gill,  tub  umWella  iinoe :  Kutl,  priniuve  cluloslcTin  lameUji ; 

ukt,  prlmiuve  gena  c«lU  ;  tnt,  cododcnn  ;  tkt,  ccts^crm. 

cephalis."  Tlie  h\dr  :c)]>e  corre>pjnds  to  the  region  in  Tubu- 
l.iria  which  AUinan  terms  liydruC4ulus,  but  not  to  the  whole 
system  of  stems  and  branches  in  n-i  arborescent  colony.  In  stub 
colonies  the  product!  in  of  buds  i  -  entirely  confined  to  the  hydro* 
cope  and  iu  ooantcrpart  in  the  blasloslyU^  th«  "gonocopc." 
In  Uw  Ttabnfariaie  It  la  naetiMiyto  dittbyuiiE  anoiWBl  tbe 


KiC  X.— Uiunua  of  a  phmary,  Hl^,  aad  laural,  Sky,  bytlnuMh  of  &ti4«a- 


lecQ^w  *  < 

G<f,  Ronjopc;  Spk,  spor  iphnre. 


;  Blit,  vtrnttrnftit ; 


hydranths  of  a  stock  the  "  principal "  from  the  "lateral" 
hydranths.  The  principal  hydranths  are  thosc  which  rema-n 
permanently  at  the  extremities  of  the  steus  or  brand'es 
throughout  the  growth  of  the  stock  by  lateral  bud  iin  ;.  In  the 
arboreacent  stocks  of  tbe  Tnbolaridie  tbe  first  hydranth  apraqg 
fran  the  «  nmlM  pmamaOf  at  the  aittMritjr  «f  At 
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priadnd  the  bMnl  bods  of  which  never  snrpass  it  in 
gravn.  In  no  mhdc  mqr  fhe  fint  formed  hjdnnth  of  each 
lotanl  bmadi  folidat  te  potbion  nt  the  tip  of  that  btanch,  and 
amik  be  dMagiiAed  h  •  frindpal  hTdnmtli  of  wcondiry 
otdar,  taeoaibiE  radi  lo  noit  as  it  prodnoes  a  hfdiaatli  Inid 
ibow  ito  fitUl  (^onophore.  TU*  diltiactioB  Is  necessary  not 
onj^  bac—M  ^  primary  and  kicnl  IqfdMBtha  often  differ  in 
siMi  bat  SMdi^  fmn  the  most  importani  fiwt  tttt  fhe  principal 
bjmuithi  an  lenallr  itarile ;  only  tte  Intend  lifdnwths  pro- 
dnce  fonophores.  No  aach  diatinction  of  orin^ellqrdnraii 
ocean  amongst  the  CatnpannlaridB  and  the  SertaliuidK. 

The  abow  brief  UitMlcalaketdi  and  wdininaijacplanation 
litKlraciadfimnliielatndnietoiypartoffliewaric.  Tie  special 
part»  wlilik  lbcn»  bgr  Air  the  greater  poftfon  of  the  whole,  treau 
•epuntdjef  the  ditaila  of  the  aeriea  of  apeeka  iufeatigated. 


Fte  i  >p  ofa  ■Atm  <d EHJmMtmtmumtmmifa'avX,  not  d  BgmMBaiicjK 
with  tbc  principal  hydramh*.  Hky.  mbA  ten  Uleral  hydnunhii,  Shf  i-ro ; 
BlU,  blakoiljric,  «rtth  female  goiMphorct  or  or* :  Km,  germinal  tiMt  in 
wider  Kmc,  >a  extww  of  tbt  oiaia  cum  and  hrdnicoiM  ooMainiu  eig- 
ccltv  T>i«  tonm  mtm^tU 

or  in  l»tfi. 

The  results  with  regard  to  two  of  tlie<c  form*,  Cordylophora 
lacuitrit  and  Esidendrium,  will  be  folluwcfi  here,  the  fonner 
beini;  cho  en  in  iidy  because  the  account  of  it  is  illustrated  by  a 
woo-icut,  whicti  it  is  advantageoux  to  re|>roducc.  The  structure 
of  Cfjn/)/,!//;.  /- ;  iitcuslris  is  well  known  from  F".  E.  Schulze's 
mo-t  exccil  lit  (ii  »t  excellent  monograph.  Wcisniann  finds  ihtt 
the  regular  hranchinK  "tock  in  this  species  depends  on  its 

foUjwint;  the  l.r.v  that  "a  principal  or  terminal  hydranth  of  a 
principal  stem  ir  lateral  liranch  produces  no  buds  but  tho«e  of 
liydiaiiths,  ncvir  th  >  c  of  ijonophores,  and  that  only  the 
hydranl'js,  and  not  the  ^.innphorcs,  can  produce  buds."  The 
nr:  if  ■gemmation  of  the  hjdranths  lie>  in  the  hydrocopc,  just 
below  the  acck.  In  the  iemale  stocks  the  germiiwl  ceUs  do  not 
lake  Oair  oriila  in  (he  toaofham^  bat  niae  in  the  caenoauc  bt 


the  cetodw  of  die  aoae  of  gemmation  of  a  pctadpal  hydiaalh 
and  ia^wcil  defined  awl  natricted  r^on  only. 

The  orioeils  are  certainly  not  preformed  In  the  embryo  or 
larva,  bat  are  fimned  ia  the  aooe  befare  the  ktetal  hydianm  bod 
begins  to  appear  oat  of  ectodatm  edk  wUdi  differ  in  no  raqiect 
from  other  yoong  ectodem  odls.  The  oviocOs  migiatein  the 
ectoderm  from  thdr  nhee  ef  orlgia  to  that  iriiera  dwbad  of  the 
lateral  hydranth  has  Mgm  to  fiirm,  and,  paadag  Into  the  hietal 
hydrocope  as  it  grows  ont,  enter  the  gonophoie  aa  aoOB  ae  It  Is 
developed,  their  entira  eoane  of  travel  lymg  in  the  eotodam. 
Bveiyevkellbeeootaaaaofaa^  aadaao^ofkclbiBlpaMfaia 
ggoap  into  the  kto»l  Igdraath  to  fill  scvenlgonophonsi  dMMe 
not  aenhirf  fartheint  fciMiigOBodMW  mow  oawria  pa<ir, 
aad  apart  of  Aenpan  hrter  into  the  aeeaod  gaaophan  when 
this  beoaOMa  fiicatad  btUreM  the  tat  end  Ae  Mdk  cf  tte 
lateral  hydnoA.  TMa  dHu^  of  poMm  «f  the  cwiodh  aut 
be  partly  d—  to  active  movtment,  dnee  Ae  dia^ehif|hv^"e 
to  growth  eoald  not  push  the  cells  past  ^  tat  foaoffhere,  and 
long  before  the  tat  gonophore  is  ripe  thCM  cdbennmod  lying 
tjcjioiid  h^  whercaa  beforehand  they  lay  bdow  H  (see  Fig,  4,  ««). 


The  iiii'^ration  must  lake  pUcc  very  •.lowly  and  in  a  particular 
direction,  for  the  cells  are  never  found  scattered  irregularly  aloqg 
the  whfde  stem,  hut  .always  together  in  a  small  tronp,  and  thCf 
never  make  their  wa^-  by  accident  into  a  hydrocephalis.  Theaune 
process  is  repeated  in  the  formation  of  the  second,  and,  if  eH« 
cc'ls  enough  be  preiicnt,  of  the  third  gonophore.  A  fresh  swarm 
of  ovicfll^,  is  never  introduced  from  the  main  stem  into  a  Utcral 
branch,  and  no  new  ovicells  are  developed  in  any  latoul  hydranth 
until  it  ceares  to  become  such  by  developing  a  hydranth  bud 
»bove  its  distal  gonophore.  It  then  becomes  a  principal  hy- 
dranth of  secondary  order,  and  acquires  at  once  a  germinal  zone 
beneath  its  neck,  which  supplies  the  gono]4iores  developed  oa 
its  lateral  hydranth  buds  uith  ova  by  migration,  joit  aa  lathe 
case  of  the  primary  principal  hydranth.  It  pirodnoa  no  ftuther 
gonophores  itself,  and  differs  in  no  refpect  from  the  priraaij 
principal  hydranth  eacepting  in  that  it  was  once  a  lateral  hy* 
dranth,  and  produced  a  Mt  of  gono|Aores  whilst  the  primaiy 
principal  hydranth  never  wxi  lateral  and  never  prodooed  gono> 
phures.    Tlie  Ova  ripen  in  the  ectoderm  of  the  sporophocta, 

llw  prindtiveaiab  germbml  oella  m  Cofdylofiim 
like  the  franlefrMnfoavKeclodcrnedK  bat  thdrpiheeeforigia 
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lies  in  tiM  zone  of  gemmation  of  Ihe  lateral  hydranth  at  the  spot 
wbere  the  gonophore  hud  ll  fottd. 

la  dw  genus  Eudendriua  miMt  noMksb^  Umi*  b  •  diflhrcnoe 
la  tbe  formation  of  the  gonad  etemwin  ia  tlw  cue  of  difceat 
qiedci.  lo  Eudtndrium  rmttmwmm  the  gmophores  are  not 
bme  the  hydianths  but  on  bUxtostyles,  which  bud  out  only 
from  the  lateral  hTdnuths.  Both  nude  and  female  germinal 
cdk  have  their  ptaee  of  origta  not  in  th^  goasphores  or  blasto- 
■hic%  bat  in  the  ccenosarc ;  the  gonopham  are  only  the  ripening 
pacM  of  the  cells.  The  blaitoatylai  an  not  re^irded  by  the 
amfaor  ai  hydraaths  which  in  aa  ootogcaetioal  acnae  become 
alrapliied  ia  the  history  of  each  colony,  in  consequence  of  the 
cdiuutive  effect  of  tbe  develoiMBcat  of  yaofham  on  them,  but 
as  special  stmctures  probably  darivod  onginallr  from  bydninths 
bat  wUdi  have  nndcrgone  a  peraaacat  p^ogcaetic  modifioation 
(•t  an  avaais  in  E,  ractwutum  aad  B.  tmpdl^A  to  adapt  them  for 
6wir  peculiar  funetion.  The  devckpiag  Dodt  mm  iriucii  hlaalo* 
•t)^  ara  formed  are  vetr  aarlj  to  b«  diattngnidiad  6wb  thooa 
fonaiaghidfanthib  aaddoaotmf  beoloaiat  of^  auMaai, 
thoi^  ^9  'l"^  ^  cowilaat  dUhvaoea  la  fiitai  tn  fba  two  tana. 
Ita  aale  NUtoctyles  hava  a»  ^rpoatoaaa^  noatb,  or  trace  of 
lealaBlati  Tba  female  havaaibo  BO  lypoHoaw  bat  have  adonUe 
cniva  of  tentacles  and  appear  at  Om  UeM  iiliaa  tka  foaopliorM 
me  ripe  to  have  a  small  temponuy  aKMHbb  wUdl  It  It  moMMd 
aw  poiriblf  swallow  tlw  ■pmaalaaaa  10  cftet  fMBwliaa. 

Lb  die  fw«wfl1f  stocks  of  ^mAniMmk  rarswiaaai  wbaa  in  (bll 
aeaaal  aaMri^  tlM  ooeaoiaral  tata  at  all  iha  fiaa  aads  of 
tkelnHdasaoataiBlarnmEBllliisarovkdla.  'nafiaatwij{> 
aKcfkaafidlofhnadieuarttaab 


bat  far 
ttqrartloaad'inall 
dsna  saareely  any  but  luga  agg<ails 
l^nniaBl  cols  are  derived  liani  ondi 
wMi  wUdi  la  rapid  proooa  of  aaltli 
aoaalifllsd.  This  son*  Hea  oaljh  Iha  nrlaclpal  hjaraalH 
^aUttlobdow  dieir  aadn  aadf  ailaadiag a slmtar 
iitaactdowa  the  stem,  bntasamlaaatfarttwrttaa 
IManlhfdnath  (Ar*»,  Fig.  3^  WUUa  (lis  aoaa  tlM 
of  saw  ovicells  li  almost  entirely  restricted  to  its 
Bppaiawst  tigiOB.  As  die  principal  hydranth  grows,  tbe  germinal 
aam^  whkh  awiatsim  a  aoastaot  katfh,  rises  with  it»aada8 
aaaa  aa  it  Hmb  abaaa  tka  foiat  or  ^nctiaa  of  aaif  lakral 
tUs  bydraath  b  cat  off  fram  aajr 
Tba  orioelb  oevsr  oocar  la 


dbe  germinal  xone.  hut  sre  oldr  fiand  ia  that  kfer 

nbbbaa^af  ttac 


die  nydraadi  and  ^nocope.  lUa  b  basaaan  of 
able  migradoaa  whicb  tba  cdb  jNrfbn^  wfekh  taka  pbea  ia 
perfectly  defiaite dirsodoas  at  deurite  tnaes.  Tbaaelb  randn 
ia  diair  pbwa  of  otiglab  dtt  aetoderm  of  tbe  germinal  zone, 
aatO  a  new  htaal  bfdiaatb  bod  begins  to  lie  formed,  and 
into  this  thiNin%CBtettiaaA  lbs  ectoderm,  not  at  once,  Imt  as 
•oon  as  tbe  hydnnifh  baa  ajtalnBd  a  wtll  defined  stem.  They 
wait  here  in  tne  ectoderm,  growing  considerably,  until  they  have 
attained  a  certain  siae,  and  tban  bora  their  way  into  the  endoderm. 
aowiy  all  the  cells  in  each  lateral  bydrooope  cfTccting  the  pene- 
tration of  tbe  basement  membraae  simnltaneously,  ju^it  at  the  time 
when  a  blutostyle  bud  eommeoce*  to  form.  The  celU  hold  on  to 
tbe  basement  membrane  on  its  inner  face  by  one  end,  and  stretch 
forwards  the  other  in  the  direction  of  the  poHtion  of  the  fiitnre 
Uaitostyle,  and  become  remarlcably  elongate,  their  free  ends  being 
drawn  ont  into  long  »]ender  filament*  amoiig»t  the  endoderm  cells. 
As  soon  as  a  hollow  is  formed  in  the  blastojityle  bud  they  creep 
in,  still  clinging  to  the  basement  membrane  and  always  to  its 
endodermal  fsM.  Ai  the  boOow  enlarges,  more  and  more  creep 
in,  and  tbe  bnd  takes  on  a  pear  shape.  As  the  gonophorea  are 
bodded  out  from  the  bhutoetyle  die  cdls  pass  bto  tbe  endoderm 
of  these,  then  almost  simnltaneoosly  bore  throiwh  tbe  basement 
membrane  again,  and  reach  the  ectoderm  layer  ofuie  sporophores, 
their  final  ripening  place.  The  ovioelU  never  reach  maturity  on 
the  hydranths  in  which  they  originate,  bat  always  in  the  hlasto- 
Style  of  a  lateral  hydranth. 

In  the  male  stocks  of  Eudtndrium  raetmosum  the  place  of 
origin  of  the  germinal  cells  l»  the  ectoderm  of  the  region  of 
gemmation  of  the  literal  hydranth*.  Thence  they  migrate  by 
the  en'ioderro  into  the  sporophores,  and  then  like  the  ovicells 
bire  their  way  out  into  their  ripening  place,  the  ectoderm  of  the 
sporophores. 

In  the  other  species  of  Eudendriam  examined,  E.  eapUlare, 
the  place  of  first  appearaneo  of  both 
cells  is  in  the  endoderm. 


The  results  obtained  as  to  the  history  of  the  generative  elements 
in  tlie  vaiioas  species  cxarninol  are  given  in  a  concise  tabular 
form  under  a  scries  of  hcad{!i;;s,  the  importance  and  distinctness 
of  which  wOl  now  be  recognised.  The  case  of  Podoooryne  is 
taken  as  an  "t*"  The  German  terms  are  not  easy  to  find 
Ea^bh  aqdndcats  for. 


•ne  carnca 


KdmitSMt.    Gcimiaal  place.  )  Male  _ 
(Layer  in  which  the  earliest  1  derm, 
appearance  of  tbe  fomintl  (  FexnalegcnaiaalasUs: 
ocUsGcabadalsclcd.)  ) 


tiha 


KeimtoH*     Germinal  tone.  \  lamalealaekat  d 
( Region  of  tbe  colony  where  f    of  the  Mcdosa  bod*, 
these  cells  are  earliest  da- 1  laCeaale  stocks :  th«  endoderm 

tected . )  I    sac  of  the  gonophore  bnd. 

Ahkunft.    Actual  origin  of  the  ]  "^^^       '  ^""^  **** 
mo  t  inimiuvcgerminal  cells  '  p^^^  germinal  celU  :  proba^ 

na^^y"^!  bIyect^erm«lUwhich^ve 
01  miomm  oaiyf.  j    migrated  ioto  die  eododenn. 


Ripening  plaoa. 


i  T1weetod( 

'    of  free-swl 


'  Tbe  mate  cells  none. 
The  fbmalc  cell.-,  out  of  the  prt- 
eadoderm  sac  of  tbe 
bod  into  die  spadis 
into  tbe  eetodaras 

oft 


The  Ada  with  lagard  to  all  the  laiasUgatad  spcdes,  wbaa 
(Am  (bold  ia  a  tabolir  form,  appear  at  mst  sight  so  varied 
nd  eocralbalsdactodaftraU  tadaelloa  to  ludfosBtlaw.  The 


germinal 'cells  appear  to  do  devaloped  soaieriiacs  hen^  

widwat  nde  of  aaf  alad  aad  withoat  doftolta 


there, 
to  die 


AMtBeeia 


la  dMw 
BaLsiaeadds 
a  of  dmsa  i» 


rs.  A' 
greateit 

oeoar  ia  dosdv  allied  genera  and 
caa  ocaar  widioat  aflaDdng  the  general'^ 

dw  vaibJions  must  denead 
Bongst  ivearly  rdsled 
reelhrliesbi  Prof:  WebasBa*s< . 
to  the  wbotamattp;  ^esitfalaseofdwoeavaiadvciBBiaw, 
he  has  arrived  at  the  confiwiioa  dait  the  dllBiifiawa  ia  the  posi- 
tion  of  the  place  of  find  apiiessaBeeof  dmgiii  na  ih|Miiat  on  a  "  phy- 
logeneiic  sliifTing**  of  tfau  positioa^  aad  haTCcaaaed^anf^aMa 
with  the  degeneration  of  tbe  prfmidve  ftee  medosB  aato  sessile 
brood  sac<.  The  advantage  gained  by  the  animal  in  die  shifting 
which  has  bronght  thb  about,  bss  lain  in  the  earlier  ripening  of 
the  gonad  elements. 

In  accordance  with  a  widely  accepted  view,  the  sessile  goao- 
phores  of  all  tbe  attadied  nydromedotse  except  hydra,  are 
probably  t>^  be  regarded  as  degenerated  mcdnsse.  In  tbe  an* 
cestral  medosse  the  gonad  elements  of  both  kinds  originated 
in  the  ectoderm  of  the  manubrium,  and  ripened  there  as  they  do 
now  in  six  out  of  seven  Tubalarine  genera  bearing  medusa:  exa- 
mined by  the  author,  viz.  Dendroclava,  Boogainvillia,  Perigoii- 
mus,  Cladonema,  Corymorpha,  Syncoryne.  Both  tbe  nrigination 
and  ripening  of  the  germinal  cells  occurred  during  the  free  life 
of  the  medusae.  Certain  causes  rendered  the  free  medusa  stage 
dbadvanta^eotts,  and  in  manv  instances  the  gonophores  in  con- 
sequence became  setsile^  whUst  tbe  sexnal  elements  originated 
and  ripened  in  them  at  aa  earlier  sta^e.  At  first  the  elements 
retained  the  same  place  of  origin  as  in  the  free  Biedn<ie,  a  con- 
dition which  survives  in  the  medusoid  gonophores  of  the  existing 
Cladocoryne.  But  it  became  advantageous  that  die  iliaanli 
should  not  wut  for  their  formation  by  cell  division  and  ibr  their 
gradual  maturation  antil  the  process  of  con>tmetion  of  die  goao' 
phores  by  budding  had  been  completed,  and  thus  (he  Ihnnalion 
of  the  ovicells  became  shifted,  and  appeared  in  an  earlier  stage. 
What  may  be  re;^rded  as  a  first  stage  in  this  process  is  repre- 
sented in  Pennari.i  and  Tuhularia,  in  which  the  germinal  cells  of 
both  sc»cs  first  appear  in  the  endocodon  (see  Fig.  1)  of  the  gono- 
phore bud,  being  carried  afterwards,  as  development  oroceeds, 
to  the  original  ripening  place,  tlie  manabrium.  As  a  fottoer  stage 
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in  ti  e  prr  ci  the  |  rimitively  ecti  ilcrii  ginninal  cel'n  oiignitetl 
into  llie  cniioclcrrn,  and  here  wc  li:id  tiii  tn  making  their  first 
appeamnce  in  all  the  Tubulariti.c  !  t:u:iiL:  nK-i'ii-n'  or  mcda-oid 
gonophorc,  in  which  they  <lo  not  oii^Liiatc  111  ilic  ectoderm  of 
the  mttnubrium  or  in  the  cinU  ciKiiin.  Mo-t  inijHitlatit  i-  the  fact 
that  in  Podocoryne  ami  I  Li\ a,  luu!  other  f  nms.thc  male  tlcmcnts 
have  a  dlfTerent  place  <  f  fi'  t  trniuc  fr  rn  tl;c  feuialo.  In 
Pcdrcor^ne  the  male  fjcniiina;  cclis  au  c  in  tlic  ancestral  ;il.ico, 
the  cctcxlcnn  of  the  manuLrmm  ;  the  fi.ina!c,  hi  wcvcr,  t'lisl 
appear  in  the  eiid<«Jcrni  of  the  niolusa  l  ud.  In  Clava  the  male 
eleinenl-s  originate  in  the  i  r.ii  c  I  n  ;  in  ihc  female  tlMyan  fint 
delected  in  the  etidotkini  of  the  [;ono(jhi'ic  stem. 

Here  the  phyl"|i;et:ct;c  liifniif;  of  the  place  c  f  llrst  tliffertntkl- 
tion  of  the  t;erni;ii.i  l  ti  !U  hn s  1  pcralcd  •  niy  in  or-c  ,sc  x  or  in  one 
mi  rc  than  the  otlu  r.  Ill  all  uch  cas<  s  it  is  ihc  place  of  first 
differcntintii  n  1  f  the  fmiaV-  cli  iiienl-s  which  has  undergone 
further  rhifiin^j  tlian  il.  it  >  t  iliu  1;  ..'.o,  appnrcnily  I  ecausc,  under 
•imilar  circuiu-siance-,  1  \'.  .nL;  t  '  ';  ca  niuie  minute  iul  division, 
spcrniaries  h-Ofon  <.  ivi  11  •;!;.•  md  taj  i  ly  ti|  eiitd  than  1  varies. 
In  the  caie  of  Eudiiutuwii  1  tuense^um,  alrtady  de>cril  cd,  three 
fun  her  stages  of  the  shiftini;  1  ack  of  the  place  of  origin  of  the 
gtruiit  al  cells  apj  ear  to  have  teen  und>  rgonc  by  the  female 
Stocks  Lcy.H  1  tlioic  evidenced  in  Pixlocorjne. 

In  s  me  lorn  n,  aj  in  Cordyloplu m  already  dcscnl  cd,  the 
entire  long  n  ij^ralioii  ia'..c^  ]  lace  entirely  in  the  cc?oilcrni,  and 
it  is  plain  that  the  shifting  of  the  place  of  origin  of  the  germinal  I 
ctlls  backwards  from  the  gonophorcs  has  taken  in  difTerent 
fortn.s  two  different  fines  of  pr<i'^rrs«,  one  into  the  eiulcJerm,  the 
other  thri  ugh  the  ectoderm  only.  It  is  a  remarkable  fact  that 
in  no  real  meilusa  s  the  place  of  first  appcarai  ce  of  the  ger- 
minal cells  shifted  further  back  than  at  moi't  to  the  endcdtrm  of 
the  gonophore.  The  dilTerencc  of  pr  si  tion  of  the  generative 
elenKnts  in  the  uiei'.u  ;ir  <A  tl;c  Canipanulai ir  i  i>  rej;  in:cd  l  y 
the  author  as  secondary,  deiive<l  from  a  ]irimitnc  ili  |-ii-it!on,  as 
in  the  Anthoii  Li!  n  .1 ,  by  ]  hylctic  shifting  from  ll.c  maiiuhrium 
to  the  radial  canals,  evidence  in  proof  of  wbiih  is  adduced. 

A  most  intensely  interesting  sCLt  on  is  that  devoted  to  the  uti- 
ject  <  f  the  migratirn  of  the  geruiinal  cclN.  These  cells  'ci  m 
10  1  c  guided  in  their  inovcincnts  by  iiti  extrni  rdinary  insin  ct. 
I'.very  ovicell  tn  netting  out  for  its  liavels  .r.  pears  to  have  1  efme 
it  a  dctlnite  rcute  to  a  particular  g  ,i;o|  h<  re,  an<l  to  follow  it 
with  certainly  ;  .nrjd,  further,  to  be  able  to  di  tingiiish  a  young 
hydranth  lud  from  a  young  bla-'tosiylc  hud,  never  eiUeiini;  ihe 
one  in  error  for  the  other.  'I  he  migiations  may  1  c  c.ini|  aied  to 
those  of  certain  birds  the  >o\:n;{  ol  which  are  I  vcd  1  y  o  nie 
crrithokgists  to  tiid  their  «ay  to  then  lii-tant  li<  n;e  uilhoi  ttlic 
•  id  of  any  old  bin  s  »lio  have  already  made  the  j oi^rney  to 
guide  ihcm.  'Ihc  nuihor  >iii.»gests  ih.H  it  n  '.i-t  Ic  the  f  utcciiic 
of  an  (xcis-ively  line  sense  of  ii  iriute  (J.ilteuncos  of  pres.^urc 
which  tnal  les  ihe  1  vicellsof  I'odocory :u-,  aitcr  they  have  bored 
their  «ay  nto  the  rcti  derm,  to  arrange  thcmjclves  in  four  longi- 
tudinal rows  in  the  intein'dii  of  the  u.ai  ulirium,  insle.id  of  form- 
ing an  even  rone  r>  uml  it.  >io  doubt,  as  he  jujii.ts  rut,  the 
sale e  laws  are  at  wi  ik  here  which  dttiru.ir.e  the  si/c,  shape, 
LUUjber,  and  fequei  ce  of  the  cclK  in  every  organism  ;  but  this 
free  mobility  of  ihce  germinal  cells  in  the  Mydro-da,  with  their 
c'efir.ile  line  of  march  and  >;f  al.  i-  a  i  ew  I'actor,  to  vhich  there 
s«ea>!>  to  be  no  parallel  I  now  n  in  ..ilirr  g:t  u[)s,  aliliourh  nitgrat- 
ing  cells  putsuing  com)  :  lal  ivrly  :i,.lr:.ni:e  courses  are  ktn  uii  in 
most  Mctazoo.  As  hav.nt;  a  1  carer  rer-eml  lance  to  theie  move- 
ment'are  citid  those  of  tie  mesi  blast  ctlls  w  hich  are  set  free 
frtm  the  blaslr>j  hore  of  the  gastrnla  l.^rva  of  1:  chino<;erm«,  and 
which  arran^'e  ihtnuelvcs  in  regular  <  tdcr  on  the  inner  >  ui faces  of 
its  cavity.  That  ihtrc  is  no  alreolutc  ditle  encc  l>ctwccn  these 
(Uricus  tissue  building  niiyration-S  and  oidinary  growth  follows 
frcm  the  evident  fact  ihat  they  have  arisen  ]  hylogenctically  nut 
of  the  formation  of  organ.s  1  y  crdinaiy  process  of  growth. 

1  he  question  of  the  in  mediate  oiigin  <if  the  pri  mi  tire  ger- 
minal cells  of  the  Hydri  ids  is  discussed  in  a  most  »blc  summary 
chapter  of  the  utmo-t  interest,  but  which  it  is  impossible  to  do 
justice  to  here.  \\'iih  regard  to  the  relations  of  the  elements  to 
the  two  Uvers,  the  conclus-nn  is  that  in  all  the  Hydromcdusic, 
||ldpdin|(UK  Siphonopbora,  the  actual  oriein  of  the  primitive 
UllWllirodb  is  from  ectcderm  cells.  In  all  esses  in  which  the 
int  tiam  of  the  genniral  cells  can  only  be  detected  in  the 
cndodenn,  the  parent  primitive  germinal  cells  have  migrated  out 
of  the  ectodenn.  This  positiuu  is  supported  by  two  lines  of 
aigument,  the  one  dmnt  from  th«  oompniKm  of  the  mions 
•tiges  in  the  shiftiae  of  flM  pint  of  origin  of  the  geminal  ceUs 
«dttbitcd ia the  wnaiipeaw of  Hydwcdiua, nid etpeckHjir 


in  the  two  sexes  of  the  same  species,  which  points  clearly  to  the 
original  and  r.«sential  ourcc  of  (Kith  sexual  clt  nunis  having  lain 
in  the  ectfilerm,  as  1-.  'till  the  case  in  the  j  rin  ilivc,  hermaphro- 
dite, freshwater  1  lydra  ;  whiUt  the  either  dwells  on  Ihc  circum- 
stance that  in  all  Ilydroids  in  which  ihc  Inst  appearance  of  the 
germinal  cells  takes  place  in  the  ei;doderu<,  a  satisfacfc  ry  proof 
of  the  endodcrnial  origin  of  these  cannrt  be  broucht  forw  ard. 
Wheie  they  orii;iiiate  in  ihe  ectoderm  their  identity  with  young 
cctiHlerin  cclN  is  1  1. vims.  When  four  d  in  the  endoelerin,  al  the 
l  a  es  of  the  I'cculiar  llagellate  cells  comiMsing  this  layer,  they 
have  a  similar  apiscarance  to  the  primitive  germinal  cells  fnuiid 
in  the  ectixirrm,  but  no  connection  of  gr.idation  between  thea 
and  the  endodertn  cells  can  l>e  detected,  nor  any  MbdMlidO  Ot 
the  cndoderm  cells  tendini;  to  their  ]>r.  leluction. 

Having  arrived  at  the  atiove  conclii-ion,  the  author  is  led  to 
1  elieve,  as  already  mcntiancd,  Ihat  the  division  of  the  Ccrlen' 
tcrata  iii'o  F.ndocarp.T  and  Kctorar;  .t-  introduced  by  the  brothers 
llertwig  may  very  (irobably  still  hold  good,  the  Hydrome<lQSie, 
with  ihe  Siphonophora  and  Ctenophora,  being  sprung  from  a 
scp^arate  phylum  of  the  primitive  Cixlenterates  from  that  com- 
prising the  Aiitho7oa  and  tio)  j-homedusx. 

The  work  closes  with  a  reference  to  ihe  question  of  the 
alternation  of  j;i  nerations  in  the  Ilydromcdu-.v.  Now  that  the 
cosni  sarc'il  origin  of  the  germinal  cells  is  >  roved  in  so  many 
inM.iiicc^,  can  the  gonophorcs  ot  mcdu^.i ,  ibc  sexual  cells  of 
which  are  loniicd  in  the  ccmusarcof  the  hydranth  i  r  stem  before 
they  theu  selves  pre  bcgnn  to  be  developed,  be  reo-iriled  ns  sexual 
indivitluals  ?  Il  is  obvious  that  it  wi.uld  lead  only  to  confusion 
if  the  old  way  of  rrgardiiig  the  matter  was  up«et.  Hic  ]  aj-t 
lastory  of  Ihc  gone phores  iiiu  t  be  taken  into  acconnt,  ami  the 
fact  that  the  sexual  elcneal',  llnat^li  no^^  dcvelip'e  l  .1  i^rratcr 
or  less  distance  in  many  specie,  fssrnn  rly  nndoul  'coly  ngmatcH 
u  iihni  tlie  f^ono  horcs.     If  an  opjt  i^ite  \  icw  w  e  re  .idojptcti,  the 

I  afisiird  <lift  ciiliv  Wfiuld  arise  that  the  male  gonophorcs  in  some 
I  spet'irs  w  luld  have  to  le  taken  aa  Miml ladividaali  «imI  the 

females  in  the  *nme  species  as  not. 

The  author's  dici  very  of  the  ^^racloal  phylogenitic  hifiingof  the 
'  placeof  orii^in  of  the  sexual  i  U-mi  nts  in  I  lydromeelus.-e  secni',  a^  he 
pt>illts  e  ut,  to  throw  most  hap.)  y  "iL;ht  'in  the  vcxeil  contr  v  eisy  be- 
tvieen  Brooks  and  Salen^ky  .1 to  the  alternation  of  gencr.iti'nis  in 
■he  .^al|  .I.-.  The  o\amiin  in  llic  stolon  ot  t!  e  ••olilaiy  S.dpa  di  co- 
vered  by  Brooks  dcul  tlcs  belonged  orijjinally  to  the  'cxnal 
cl.-iin  Salptcand  has  t  CC'  me  shifted  in  order  to  1  aslcn  its  11  alura- 
lion  into  the  st  Ion  of  ihe  nurse,  which  is  no  m  ire  to  1  c  re- 

■  •  -•■\u.t1  hecanse  of  its  preparim;  an  ovary  for  the 
ihaii  arc  the  (riicijal  hydranlhs  of  KuiUndriiim  racent,  ium 
to  be  r«  gardcel  as  such  InfCflU-'e  they  suj  ply  Ihe  ovicclls  !■! 
the  gonophorcs  !)■  rnc  by  Ihe  bla  tostylcs.  As  in  so  niany  of 
the  llydrcmcdu  .V,  ilie  male  elements  of  the  sr\i  .il  in  iividuils 
have  undeigoiie  no  ci  rres]sinding  shifting.  The  I'i-crepancics 
I  i  t'.'  ecu  the  te  ul;-  if 'lie  two  observers  p>r'  >l  ably  depend  on  the 
circtinislance  that  the  ]  rocc-ss  of  phyl'  genetic  -liiflmg  has  attained, 
as  in  I  lydromeriusa-,  differi  nt  stage-  ol deveh  j  nic!:!  in  the  vjrious 
species.  T  he  ni<i<le  of  rf]iroduction  ot  the  J^alp.r  is  still  to  lie 
regarded  as  a  case  of  alternation  I'f  generation,  even  sheniM 
.Salcrsky's  well  f<  undcd  suspicion  tbiU  the  chain  Salpce  are  ilicm- 
selves  able  to  pn  dttoe  a  tceond  omijiltarlfae  fintMilMea  vwd 

up  ptrnve  invalid. 

'I  lie  leniiu  knble  dilTcreiices  jii  the  dc\  elo;in;i  nt  of  ihc  gei  minal 
cells  in  nearlyatlitd  Hydromedusnc  seem  1  1  I  c  p.irallelcsl  loseime 
ex'iut  by  li  e  cxti aordinary  condit'on  in  the  caily  embryology  of 
Ihe  .Sal|  .V  discovcreil  by  l^alensky,'  where  the  dirteierces  occur- 
ring in  the  dilTcrenI  ^]  ecies  are  so  grtat  and  inipottant  that,  a« 
he  write,  "they  hardly  bear  conijvatiMiii  with  one  anertber." 
In  all  .Sal|  .v  the  eatly  -egmenlation  of  the  ovum  takes  place  as 
U'unl,  but  then  "  i  oMnsts,  '  cells  derived  fnmi  the  epithelium 
of  the  egg-follis  !e,  1  ot  .  exn.-.lly  fei  lihsed  clemciil-,  sujiirtss  the 
blastomcre-s,  which  atro  hy  ^^  hil  t  the  entire  embryo  is  formed 
fri' m  the  gom  blasls  with  or  uithnut  other  unfertilised  matter. 
Salensky  calls  this  extraordinary  process,  which  is  wiihout 
porallel  in  the  rest  of  the  animal  kingdom,  " follicular biKlding.* 
PossiMy  jcmc  of  the  curious  differences  as  to  the  extent  <o 
which  the  gcincbla.sts  ar.d  parts  of  the  ovary  and  oviduct  enter 
into  the  formation  of  the  embryo  in  Salpx  (Gymnogonae  and 
Thecogona?)  may  1  e  hereafter  exnlaircd  on  some  luch  principle 
as  that  of  IW.  Wcisouuia  of  "poylogenelic  thiftiqf," 

H.  N.  MontUT 
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UNIVERSITY  AND  EDUCATIONAL 

INTELLIGENCE 

CAMBKIDtJF..— llie  I'ul<lic  Orator  (\tr.  J.  H.  SanJy.)  ui^i.k 
the  foll.iwi!i4  :iiMrt  i-;  to  tlic  Senate  in  ]>re  cuSiiiv;  Mr.  Andrew 
Graliaui,  I  ir-t  A-,  i  i.inl  t  ■  I'r.if.  Adam-,  a'.  \S<:  O  >  crvatury,  fir 
the  complete  (1c^;ti  c  of  M,A.  honoris  tauia.  Mr.  Graham  dis- 
covered the  ninth  minor  pkoet  Mditt  •  fut  ckwlf  twncd  to 
account  by  the  Orator : — 

"DijrniuinM  danriac^  Doniae  PrawiiffHirie  at  tota  Act' 
demb  : 

"Quam  invlHcnda  nobis  illoniin  vita  e&t,  qui  a  reruin  terras- 
triuRi  strepilu  renviti,  tfmplim  qu  ulrlun  f>h>crvando  calo-dedi- 
catum  iiic  iluii;,  ul  i  11  icti'  11  Nfieui.  t  ii  lucidorum  orbiu  11  ortus 
obitu>que  o>t»!emi>laiitur,  tut  stellaniui  iuiin  itanini  statii>nes  per- 
petuas  accuratiivime  dcfiniunt,  tut  >idoruni  crnuitiuni  cursus  priu-. 
ijlii  jtos  aihinral'ili  ([U.^d  mi  divinatione  auguraiitur.  Coiisenta- 
neum  niuiir.1111  c-t  eun.,  cm  prioiu  quondam  Oceani  filia,  Metis, 
inter  sidcra  alTiiheral,  tat  ann  is  in  rure  illo  subarbaiin  cum  Ncp- 
tuni  invcntorc  n  )-tr  j  ccIcl>crrimQ  fclicitcr  c.'ic  consociatUJi. 
luvat  ccrte  ta:iti  viri  adiuDrcm  fidcli^iiimuai  h  >die  civitate  nostra 
djnarc,  virjm  ct  linj^arum  rccentiorum  ct  .studinrum  mtthe- 
maticonim  (icrquam  prritum,  neq  ic  in  r.umcriN  lintum  citnpii' 
tADdis  solIcrti>sinium,  scd  in  sideribui  quoque  ob>erva' dii 
pcnpicaciKunaai.  Ipie  reram  omaium  Fabneator,  ceten  qaideBi 
aonalii  temm  proM  ipedttc  p*<ni% 


"VoMs  pnennto  ftnvt  ct  tctentte  MtnMMntea  ct  dc 
Accdcmia  nostra  optime  meritnm,  Andreun  Graham." 


SOCIETIES  AND  ACADEMIES 

LONIX>N 

Geological  Society,  November  7.— T.  W.  Hulke,  F.R.S., 
ore  idcnt,  in  the  chair. — James  Higgle.  Charlc  Anders  >n 
Ferrier,  and  I'rof.  W.  Stephens  were  elected  Fellows  of  the  S  )cicty. 
— 'I  he  f  illowiii;^  conmumicatioiis  were  read  ; — -On  the  t;c  'lo^y  of 
the  South  l>c\(iii  c  ■a>t  fi  im  'IVir  Crus-.  to  lli)i>e  Cove,  by  I'rof. 
'I".  (;.  Bjnney,  F.R.S,,  Sec.G.S.  The  niith  ir,  after  a  'K  ief  re- 
ference to  the  literature  of  the  subject,  sliti  I  th  u  llie  eliief  j>f;rK- 
jjra]>bic3l  jiroMem  prciiiUci  1  v  lir.  ilU'rict  »a>  whetlicr  it 
afforded  an  exaujple  of  a  ^ra.lu.T.i  irAiiMtiu  \  fro  n  --lity  t  >  foliated 
rocWs,  or  whether  the  two  gr<»Ui>s  were  pcrfe>:tly  <li  'iiK'.  lie 
dcNcriljctl  the  coa-1  from  Tor  Cro  s  round  l.y  the  Start  Point  to 
Praivlc  I'oiiit.  and  thence  for  some  disian-e  up  the  Cituary 
leadinfj  to  King  iiriilgc.  Commencing  a;T.iiii  t  )  the  north  of 
Salc'fm' •c,  on  the  other  i^borc  of  this  inlet,  he  dc-.cribcd  the 
C!ta>t  r  iiiiid  by  the  I'ol;  Head  and  Holt  Tail  to  Hope  Cove. 
Till-  I'  r.)Ck.s,  ndmittedly  inrlaniwrp'uc,  tun  ;  '  rif  a  ral'.-r  thick 
ma  -  of  '.i  dark  mica-schist  and  t.-f  a  ^nmmviiat  vaiii'  ili:  i-lil  iritic 
schist,  w  hich  al^o  contains  a  gvid  dral  of  ciudotc.  In  t'lc  In  r.- 
part  of  thi^  arc  some  bands  of  a  inici-schist  nit  materially 
different  from  the  up.  rr  imss  It  i-  |»;^-^ible  that  there  arc  two 
thick  mas&e  ■  of  mic  i->chist,  one  aliovc  md  one  bel  >w  the  chloritic 
fchist  ;  Vmt.  f.>r  reiMms  given,  he  in' li.t  I  t  >  tin-  \.eA  tli.it  there 
wa<i  only  one  impjrta:it  mau,  repeue  l  ',iy  vc  y  ^iiarp'  folJin,'-. 
Tlie  junction  between  the  adiriitte>lly  iiR-l  un  'r|)hic  RTonp  an  I 
the  'laty  scr.es  at  Hope  Cove,  ns  well  as  lliat  nuith  of  Salco  nl.e, 
i«  clearly  a  fault,  and  the  rock.s  on  either  side  of  it  diiTcr  niate- 
r  ally.  Between  the  Start  and  Tor  Cross  the  author  beliovei 
there  i.s  al^(>  a  fault,  nrininj;  d  ivvn  a  valley,  an  1  so  cOTCealcl. 
On  the  north  siile  of  this  the  rocks,  th  lugh  greatly  cmt  irted  and 
exhiliiting  such  alterations  as  are  u-ual  in  greatly  com  pre-  scd 
rocl.^,  cann  >t  pro]H'rly  lie  called  foliitc  i,  while  on  the  .sou  h  itlc 
all  arc  foliatc<l  'lliis  division  he  places  near  I  lallsand^,  alxiut 
half  a  mile  to  the  south  of  where  it  is  laid  d  nvii  on  the  ;je  i- 
lo;;icil  niap.  As  a  further  proof  of  the  distinctness  of  the  two 
serie^,  the  author  pointed  out  fhit  there  we  e  clear  indications 
that  the  foliated  series  had  underline  fjrcat  crumpling  and 
foldi  ig  after  the  proce-s  of  foliation  had  been  completed. 
Hence  th.i!  it  was  lon,»  anterior  to  the  gre.it  earth-move- 
ment., whicli  iiad  affectel  the  I'alvwoic  rocks  of  Suuth  Divjn. 
He  stated  that  the  nature  of  these  distarbances  su^;gc^te^l  that 
thi<  di.strii;!  i^f  South  Devon  had  farmed  the  flank  of  a  mjuii- 
tain -range  of  soaie  elevation,  which  had  lain  to  the  south.  Of 
the  foundatioiu  of  this  we  may  see  traces  ia  the  cryitalUae 


gneiises  of  the  K  klystone  an!  of  the  Channel  I-laiKts,  be^des 
poS'ibly  the  older  rocks  of  Si  uth  Cornwall  and  of  Brittany.  He 
also  called  altentioa  to  &ome  very  remarkaMe  stractucei  in  the 
slaty  series  near  Tor  Cross,  whii.li  ajipearod  to  him  to  throw 
U^ht  upoo  ajme  of  the  structures  ob<ervcd  at  tiuie^t  in  gneisses 
and  other  fblieted  rodcs.— Notes  on  Rrocchr>  colieotion  of  Sub- 
a[>cnnine  »helK  by  1.  Qmn  ]tStey*,  F.R.S.  In  this  paper  the 
author  )^ve  the  rciulta  of  en  eaaminatiou  of  the  collection  of 
f.>u>il  shells  from  the  Subancnnine  Pliocene  described  by  lir.xchi 
in  hii  "  Conchiologia  fo.ssile  Subapennina,"  and  11  jw  iircscrved 
ill  the  Ma  ICO  Civic  :>  at  Mil.ui.  'llie  author  cited  fifty-five  of 
Broochi's  spedes  upon  mo  t  of  which  the  cMlectioa  furni^he  1 
more  or  less  interesting  infu.nnation.  In  csnclu  ion  he  remarked 
upon  the  importance  of  identifying  Brocchi's  s^cie<  with  forms 
still  living  in  the  neighboaring  seas,  and  also  upon  the  difficulty 
of  dislingai«hing  between  the  Up^,  Middle,  and  Lower  Plio- 
cene in  Italy.  From  hit  examination  of  Italian  Pliocene  shells 
he  concluded  that  dw  depo  its  ontaining  them  were  f>r  the 
most  part  for.ned  in  comparatively  i^albw  water,  probably  not 
more  than  fifty  fathomi  in  depth,  a  remark  which  •!«  kp|>lbtt 
to  the  Italun  Miocene  ;  and  that  in  the  'case  of  species  still 
existing  no  difference  can  be  recognised  between  I'li  icene  and 
recent  spccim  s. — British  Cretacc  m-.  Nuculidac,  by  John  Starkie 
Gardncf,  i  ■  i  S.  The  author  co.nmeiicei  by  diseasing  the 
que-tion  whether  the  Nuculida:  should  be  sepirated  as  a  family 
nom  the  Arcidte,  and  stated  that  species  o'  Lfdtt  and  Nuemla 
cnat  and  sometimes  abjund  in  the  marine  Cretncejus  deposits, 
irilh  the  exception  of  the  White  and  the  Red  Ciialk,  fro;u  which, 
homrer,  hcth^u'bt  that  the  &\\-:\h  may  have  liccn  di-ssolved 
out.  He  also  referred  to  the  probible  doivatioo  of  the  species 
fitom  preexisting  forms  and  discussed  the  question  of  how  br  the 
vdationAtpt  thus  established  could  be  expressed  in  the  nomeu* 
datnre  itf  the  apecie^,  his  researches  upon  the  Nuoilida;  hading 
him  in  tome  cases  to  ^u^tte  -t  a  trinomial  nomcnclatnie.  The 
pnMdeUacsof  descent  of  the  shells  described  ia  the  prciciit 
paper  were  also  diwniMd  at  ■ome  ientth. 

Anthropological  Institute,  Novc-mlicr  13. — Prof.  Fl  nver, 
F.K.S.,  pre  i  it-  it,  in  the  chaii". — The  election  of  tht;  folJo.ving 
noA  mtni  IT  .  .iiiuoauced  : — Dr.  G.  Ik  liarrun,  I'rof.  1).  J. 
Ctiiini  ighani,  H.  ().  1  i)rl)t.--,  j.  S.  Ilu'it,  Capt.  E.  C.  I  ihnson, 
K.  M'litr.n  Mi  Mlft  m,  juii.,' Capt.  C.  A.  Mol  juey,  S.  11.  J. 
.Skettchlcy  !  ■  eph  .Smith,  jun.,  ?iid  l>r.  lt>hiisoii  Symiflgt.jii. — 
Mr.  1.  li.  Vf\:r  cxbibite  l  a  sehcti  >;i  of  oSjcCs  from  am;ieiit 
gravt-  inouii  1~  i  1  Peru. — I'r.  (lars  >n  cxhi'ii'trd  t.vo  i  tm  lamp; 
th.it  li.  h..  I  procured  fr  im  th..-  Or^  icy  Klinls  fur  the  ().\fort! 
Uiiivt.T.'-ity  Ma, turn.  They  wcrcvcry  siaiilar  to  the  1  imps  of  the 
Ksqui  Ji.iux  described  by  Dr.  E.  U.  Tylor  ia  hi  paper  read  befo.-c 
the  luii'.ilute  at  the  end  of  la^t  scssian,  ari  I  each  consi.ts  of  two 
flit  receptacles  prol  >nged  iiU)  a  spiut  Uke  deprcs  ioa  on  the 
antcritjr  porli  m. — Prof.  Flower  exhi  iitcd  the  skull  of  a  young 
chi  u))inzce  (J  roi;lt>Jyles  ri'i;:'-)  which  had  bccu  scat  to  hi  n 
from  Lad  >  i  1  the  Sou  Ian,  by  1  )r.  I'^mi  1  Bey.  It  « as  the  su  ijcct 
of  acroccphalic  defo  mity,  asioci  Ued  with  con  d  ^tt;  syn  i-t  i-i  >  of 
the  coronal  sutur  ■,  and  parti  il  obli  e  'ation  of  the  sagittal  suture, 
h>th  of  whi.li  art!  nor.nally  open  1  after  the  a,'e  to  which 
thii  individual  had  attained. — ^The  Oiiector  rea  1  a  paper  by  Mr. 
Edwnd  Palmer  on  lome  AoitniKui  tribct. 

Zoological  Society,  Novem'nr2  i. — Prof.  W.  H.  Fljwer. 
F.  k.S.,  |ire4d^nt,  in  the  chair. — .A  letter  was  read  froLu  Mr. 
(j.  H.  .Sowerby,  jiln.,  in  which  he  propiscl  to  ch\n.;c  tSe  name 
of  7'vriii-/.;  /tii'X'>f«r-«j'<,  given  in  his  paper  "  On  Net  Sh  -lli," 
rc.i  l  in  January,  1SS3,  to  /'/initiiJ  /'nizifri. — A  letter  wa-  read 
from  Mr.  \V.  H.  Ravenscroft,  of  Colo  nbo,  Ceylon,  Jc-cribint; 
the  effectual  moile  in  wliit;h  a  femxie  Axis  Deer  in  contin  •  r.  :.; 
concealed  it^  young  one  from  observation. — The  .Secretary  cx- 
hihitf.l,  on  the  part  of  .M.ij or  C.  H.  T.  Mar-^hall,  1\Z.S.,  a 
sivccimen  of  a  new  ImpL-yan  I'heasa  it  froji  Ch'.iinb.-i,  N'.W. 
Indii,  wliich  M.ljor  Marsh.iU  propo^-il  t>  mmc.  /.O/'-'uif'horus 
(humhinus,  and  some  other  bird*  from  the  same  district. — Mr. 
H.  Seebohm,  F.Z.S.,  exhi  iitcd  and  made  remarks  on  a  new 
Owl  from  Japan,  which  he  jirojxjscd  to  call  liubt  blaiisloni, 
after  Capt.  J!l,i  ,i  t  m,  it^  di-overer. — Mr.  H.  E.  Drssser, 
F.Z.S.,  cxhibite  1  and  made  remarks  on  some  Rinjcd  Pheasauts 
from  Corea. — Prof.  1!;11,  F.Z  S.,  exhiliited  and  mile  re. nark* 
u|x>n  some  Australian  t'riuoiiis  infected  by  a  large  number  of 
\  ^fy7x)stomata. — Prof.  Flower  read  a  paper  on  the  characters  and 
i  divisions  of  the  family  Dclpbinilae,  in  which  the  following 
I  generic  divisions  were  admitted  and  defined: — Miinodon,  Dd- 
^pkUufterut^  Fk«atHa,  Neomtritt  C*fhal«rfyHcktHt  Ona,  Or* 
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cclla,  PitiiJ.' i.T,  GloMitphnlus,  Grampus,  Feresia,  /Mgeno- 
rkynchw,  /><ij'hiiiu.',  Tursiops,  Clymenia,  Steno,  an<l  Sctalia. 
Critic:il  roiinrl.-i  \v<  iv  .iildc<l  upon  the  character-;  and  synonyniy 
of  Uie  be>t- known  sj  ct-ics  of  each. — Prof.  Mower  alvi  Rave  an 
account  of  a  specimen  of  Kiulolphi's  Ror  |i:al,  Halfiiopteta 
horttiKs,  Lesson  (  -  SMaUtut  laiiftp!.  Gray),  lately  ciptured  in 
the  River  Cn  ucb,  Ksscx,  being  the  first  well-authenticnted 
example  of  this  species  met  with  in  British  waters — A  com- 
ojunication  wa>  read  from  Dr.  M.  Watson,  F.Z.S.,  CMiitaining 
additional  o1l^e^vrltion^  011  the  structure  of  ttie  ftmnle  ort^ans  of 
the  Indian  Ii!c|ihr\iit  (/■/./  atx  iuJutiA. — A  coimiiutiication  was 
read  from  ^^r.  Moore,  K.Z.S.,  cnntainini.;  the  descriptions  of 
some  new  Asiatic  Diuitiiil  I  epidojitcra. — A  communication  was 
read  from  Mr.  N.  Trinien,  F.  R.S.,  in  which  he  tjave  a  descrip- 
tion of  a  rcmaikallc  ^cmi  mclanc  id  variety  of  the  I.C(i]  'arii  [  Fe'is 
pardus)  in  the  Albany  N'uicum,  (Irahamstown,  which  hail  liccn 
obtained  in  the  ea>t  of  the  Cape  Colony. — A  communication  was 
read  from  the  C<  unt  H.  von  lierlepsch  and  Mr.  I,.  Taczanowski, 
in  which  an  account  was  given  of  an  extensive  collection  of 
birdt  nude  bjr  MM.  Stolzmann  and  Siemindzki  in  Western 


EriiNBuaoH 

Roynl  Phyaieal  Society,  Novenber  St.— Tb*  fint  nMling 
of  flM  lljlh  <es.^ion  wa>  hekl  in  the  iMtitWiMI  ]UniB%  St 
Aadraw  Square,  Dr.  Ramsay  II.  Traqwir,  F.R.S&LMdoBnikl 
Bdinbati^  pnsbUai^  in  ib«  clnjr.*>A  aatofdM  r«cd<««Uer, 
fcoad  amr  CooiIm  Abbnr*  WanriokiUR^  wis  ttddbited 
to  dM  Sodetv  Iv  Dr.  Hmcrt;.^1te  opariHCaddieu  of  the 
MirfM  «M  On  ddbwtilqr  Dr.  AnUUdGdlde.  P.R.SS. 
Loodoa  aad  EAstaq^  lAmatJQiaBA  of  the  Geological 
Sony  of  Great  BkitdandMhadw'^Tte  Relatian  beti^een 
Gealacf  ud  MMmolcflr." 

SVDNV V 

Linnean  Society  of  N  cw  South  V/ales,  Septcm'tcr  26. — 
Dr.  James  C.  Ci  x,  I  .L..*^.,  in  the  chair. — Tlic  f.iliouir.^  \r^\<ts 
were  read  :  —  (hi  a  very  dolichocc[ihalic  skull  of  an  .Au',ttalian 
aboriyiiial,  liy  liana)  N.  dc  Miklouho  Maclay.  'Ihc  Lfplialic 
index  of  this  skull,  which  was  found  in  the  ii;!t'rior  ol  (^)uccns- 
land,  was  only  5S'9,  calculated  on  the  ophrio-i  cci|  ital  length, 
and  S8'3,  calculated  by  the  glaljello-occipital  len^tii,  .m  index 
lower  prohatily  than  that  of  any  skull  hitheitu  dc  crilicd.  The 
skull  was  not  a  deformed  one  in  the  ordinary  >ense,  but  was  a 
fair  example  of  the  so-called  roof-&haped  type  of  cranium. — On 
a  fos  il  humerus  hy  Mr.  C.  W.  l)e  Vis. — Notices  of  some  un- 
dcscrilud  s|  icc!es  of  Coieoptera  from  the  Brisbane  Museum,  hy 
William  Macleay,  I'  .L.S.  The  species  dcscrilwrd  are  a  few 
unnamed  Coleoptera  occurring  in  a  large  collection  sent  \if  Mr. 
Dc  Vis  to  the  authur  for  identification.  Their  names  are;— 
Pan:  hi  us  :  ti  :  i'i\iurnu,  CaUueopMS  laticollij,  Eutema  ftmeU- 
ftnnt,  Cannum  Urra-regimz,  C.  iantAinum,  C.  Dt  VtsU,  C. 
putiUum,  Tibariitu  robustus,  Padlut  l.nis,  Diphmeifkaia  kirti- 
famit,  D.  cgrmlta,  D.  UUiftnmu,  and  Lifartinu  etmKximumim. 

Pabu 

tf^—M,  Btanchard, 
OB  tha  recent  volcanic  dis- 
analysis  of  the  ashes 

From  the  examinatioa  of  these 
oa  Angust  27,  the  author  considers  it 


ibiathat  the  amftee  waters  penetrating  deeply  into 
ea«idc%  aad  (here  beooming  supenieated,  form 


ereptktns  as  tbose  of  Krakatoa 
I  acquired  in  the  interior  of  a 
aleoients  of  a  fluid  during  its  discharge 
tpe  (continued),  by  MM.  dc  Saint- Venant 
(ha  process  of  porple  dyeinff  amongst  the 
SMlMiiaaeardfac  to  a  ftagment  attributed  toDanoeritos  of 
Abdaiij  by  M.  Berthelot.— On  the  prodncUon  of  extremely 
low  teBpeiatUKS  by  means  of  oontinaons  apporatns,  by 
II.  CaiUetet— Reixirt  on  the  French  expedidon  to  Cape 
Hon,  by  M.  Martial.  The  expedition,  nndeitalcen  mainly  to 
ohaerre  the  tntasit  of  Venus,  embarked  on  l>oard  A'o- 
mtmkt  at  Cberboniv  on  July  17,  and  reached  its  destina- 
tion on  September  o.  Hiree  contacts  were  observed  under 
CiTCnnblo  conditions  by  M.  Conrcelle-SeneuU.  A  ^reat 
part  of  Herra  del  Fnego  w  as  visited,  numerous  dredgings  were 
avde  at  various  points,  and  rich  collectiono,  especially  botanical 
and  oOnologkal,  ncra  bioaite  back   Ikaaa  iadadod 


siM-cimcns  of  most  of  the  Fue);ian  tl.ra,  two  native  canoes  with 
their  full  equipment,  a  com|lctehut  uitli  all  the  ul:n-ik,  arms, 
and  other  oMjicts  in  use  amongst  the  aSmii^inc-.  A  c.iirn  twenty 
feet  high  was  crcrtcfi  in  Orange  Bay  to comniciiiorate ihe  French 
expedition  tn  Cai'i-  Horn. — On  the  transformations  of  which 
certain  equations  of  the  second  order  are  susci  p'iMe,  hy  M.  H. 
l.ioHville. — On  the  clectrrchemical  energy  of  li,'lit,  by  M.  F. 
Criveaux. — Obser\'ations  of  the  Tons- |tr>oks  tonict  miide  at  lite 
Paris  Ol)-erv.itory  (eqtiatorial  of  the  west  tower),  hy  M.  (». 
Bigojirdan. — Otiserv.itions  of  the  same  comet  and  of  the 
pl»net  234  made  at  the  Marseilles  Ol.'etvalory,  by  M. 
Coggia.  —  I'holometric  observation  i,f  an  eclipse  of  tt>e 
fir-t  satellite  of  Jupiter,  by  .NI.  A.  Obrecbt.  —  Remarks 
on  a  formula  of  Tisserand  connected  with  celestial  me- 
clianic',  by  M.  R.  Katlau. — On  the  resisting  power  of  a 
ring,  by  M.  J.  Boussine^tj. — Oil  the  curve-lines  of  wave  surface, 
by  M.  G.  I'artoux. — .V t  j uicition  of  a  proiHisition  in  mechanics 
to  a  problem  coniiettcd  v,  ith  the  figure  of  the  earth,  by  M.  E. 
Brassinnc. — Note  on  the  action  of  carbonic  acid  on  saocharino 
dissolutions  more  c.r  less  charged  with  lime,  by  M.  D.  I.otseaa. 
— On  a  new  kind  of  ureometer  (one  illustration),  by  M.  W.  H. 
Greene. — Experiments  on  the  passage  of  charbon  iKtctcridx into 
the  milk  of  animals  atTi-ctcd  liy  charl  on,  by  MM.  J.  Cbambre- 
lent  and  A,  Moussous.— On  the  cmbryogrnyof  Sati'ulina  cat' 
(ini,  an  endoparasitic  crustacean  of  the  order  of  Kentrogonides, 
third  note,  by  M.  Yves  Delage.  In  this  highly  important  cun> 
tribulion  to  the  study  of  parasitic  entomology  the  author  pro* 
poses  to  constitute  a  new  order  of  Kentrogonides,  distinct  from, 
(rat  allied  to,  that  of  the  Cirrhipcdcs.— Development  of  the 
Stylorhynchu-,  by  M.  A.  Schneider. — On  the  genus  Ptycho- 
gaster,  Poniel,  a  fossil  Chetonian  found  associated  with  the 
remains  of  crocodiles  in  the  Saint-Gerand-lr-ruy  formations, 
by  M.  L.  Vaillant. — On  "  vaugneritc,"  a  j  i-,]  :  .itifcrous  rock 
occurring  in  the  Irigny  district  on  the  banks  of  the  Rhone,  by 
M.  F.  Gonnard. — Note  on  a  prehistoric  flint  mine  worked  during 
the  Stone  age  at  Mur-de-Barrez,  Aveyron,  by  M.  E.  Cartailhac 
— Concluding  remarks  on  the  waterspouts  obser^'cd  at  Ville- 
franche-sur-Mer,  Maritime  Alp*,  during  the  month  of  October, 
1883,  by  M.  J.  Jeannel. — Note  on  the  effects  produced  by  lij;ht- 
niMtg  dorinc  a  thundentonn  at  Rambooilleton  Noveaabor  lo^  tqr 
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THE  GEOLOGY  OF  THE  UBYAN  DESEItT 
BeilrSffe  sarr  Geobgh  tmd  PaUemtMogie  dtr  ZMysekett 

If  'i/s/r  und  der  an^rnrrndrn  Grhietf  von  yFa^ypfen, 
unttr  Mitwirking  mekrerer  FachgemsseHfkerausgtgeben 
vm  Karl  A.  Zittd.  I  Tbefl  and  II  AMbeitaiif,  1  Heft. 
(Contributions  to  the  Geolog>'  and  Palarontologj'  of  the 
Libyan  Desert  and  of  the  Neighbouring  Districts  of 
Egypt.  By  Kad  A.  Zittel,  with  the  assistance  of 
several  scientific  men.  Part  1.  and  Fart  II.,  Sectioo  1.) 
(Cassel :  Fischer,  1883.} 

IN  Naturi, toL  xxii.  p.  587,  there  appeared  a  notice 
of  the  anniversary  address  for  that  year  to  the 
Academy  of  Natural  Sciences  in  Mtinich  delivered  by 
Prot  Kari  A.  Sttel,  the  weU-known  Profcator  of  Geology 

and    Palaeontology   at   the   Munich   University.  The 
address  contained  a  preliminary  sketch  of  the  work,  the 
complete  account  of  which  occupies  the  qnaito  Tolome 
and  portion  of  a  second  vohnne  now  before  as. 
I  In  the  winter  of  1873-74  a  scientific  expedition  under 

the  leadership  of  Gerhard  Kohifs  was  despatched  with  aid 
from  the  late  Khedive  of  Egypt,  Ismail  Pacba,  to  explore 
the  Ubyan  desert  or  noitb-eastem  portion  of  the  Sahara. 

The  scientific  results  of  this  expedition  are  now  being 
published  in  a  series  of  separate  volumes,  of  which  the 
Geology  and  Paibeontology  will  form  twa  The  first  of 
these  lies  before  us,  the  second  ia  as  yet  incomplete,  and 
only  one  section  containing  a  description  of  the  Eocene 
Edhhioidea,  by  P.  de  Loriol,  has  hitherto  appeared.  The 
first  vohime  comprises  the  geoloj^ica!  description  of  the 
country  by  Prof.  Zittel  himself,  an  account  of  the  fossil 
■wood  from  the  Nubian  sandstone  and  from  the  well- 
known  "fossil  forest"  near  Cairo  (Cretaceous),  by  Dr.  A. 
Schenk ;  of  the  Miocene  fauna  of  Eg)'pt  and  the  Libyan 
desert,  by  Dr.  Th.  Fuchs ;  of  the  Tertiary  (Upper  Eocene 
or  OUgocene)  fossils  from  the  western  island  in  the  lake 
of  Birket-el-Qurtin  (about  fifty  miles  south-west  of  Cairo), 
by  Prof.  Karl  Meyer- Eymar;  of  the  Foraminifera  (the  1 
Nummulites  excluded)  from  the  Eocene  beds  of  the 
Libjan  desert  and  EgJTl^  by  Conrad  Sehwager;  a  mono- 
graph of  the  Nummulites  from  the  same  areas,  by  the 
late  Dr.  Phil,  de  la  Marpe ;  and  a  description  of  the 
Eocene  conls,  by  Magister  E.  Prats.  These  palmmric 
descriptions  are  illustrated  by  thirty-six  plates. 

The  remaining  portions  of  the  second  volume  will  in- 
dnde  an  account  of  the  Eocene  MoUusca,  by  Prof.  Meyer- 
Eymar ;  of  the  Cretaceous  fatma,  chiefly  by  Prof.  Zittel 
himself;  and  of  a  few  other  subjects.  Amongst  the  con- 
tributors, besides  those  already  enumerated,  the  names  of 
Prof.  Beyricb,  the  Marquis  de  Saporta,  Prof.  Haushofer, 
and  Prof.  Zirkel  are  mentioned  in  tbe  preface  to  the  first  I 
volume. 

An  array  of  sdentiiic  names  like  the  above,  chosen 
from  amongst  tbe  most  eminent  specialists  of  Gemany, 

I  Switzerland,  and  France,  proves  that  this  is  a  work  of 

more  than  ordinary  geological  importance.  The  prin- 
cipal antbor  and  editor,  Pra£  Zittel,  is  botfi  a  good  geolo- 
gist and  a  good  pahrontologiit,  ft  niacb  nuer  oombmalion 
than  is  usually  supposed. 

VOL.  xzDL— Na  736 


I 


On  the  geological  map  in  the  first  volume  an  area 
oeeonriafT  mOer  more  than  s*of  latitnde  (aS*  to  jo^N.) 

and  above  y  of  longitude  (about  25'  30'  to  33"  40'  E.)  is 
coloured.  This  country  includes  the  Nile  valley  firom 
Cairo  to  Edfu  (the  geology  of  the  valley  itself  is  shown  as 
far  south  as  Assuan),  and  extends  eastwards  to  the  shores 
of  the  Red  Sea,  and  westward  far  into  the  great  desert 
tract  of  Northern  Africa.  The  whole  area  cohwiod  geo- 
logically may  be  roughly  estimated  at  between  150^000 
and  i6o/x»  English  square  miles. 

It  will  easily  be  understood  that  the  mapping  is  of  a 
very  rough  description,  a  geological  sketch  in  fact,  but  in 
desert  countries,  owing  to  the  want  of  vegetation  to 
conceal  the  rock  ,  and  to  the  clearness  of  the  atmospherf, 
it  is  remarkable  with  what  accuracy  geological  formations 
can  be  traced  by  the  eye  to  great  distances.  AconnderaUe 
proportion  of  the  area  is  coloured  from  the  observations 
of  other  travellers,  and  especially  of  Schweinfurth.  The 
notes  of  Ae  expedition  under  Rohlfs  and  of  other  tra* 

vellers  are  marked  on  the  map,  and  show  bow  moch  of 
the  area  has  actually  been  examined. 

.Among  the  numerous  poinu  of  interest  ptesented  by 
the  volume  it  is  difficult  to  select  any  one  as  superior  to 
the  others.  In  the  former  notice  in  Nature  the  general 
characters  of  the  geological  systems  observed  (Qje* 
taceous,  Eocen^  Miocene,  and  the  so-called  Quaternary 
and  recent)  were  briefly  described.  To  enter  at  any 
length  intn  .1  notice  of  llie  jKiLruntology  woold  take  too 
long.  At  the  present  time  when  the  writings  of  F.  von 
Riehtliolen  and  oAers  haTO  called  especial  attention  to 

the  subaerial  or  Eolian  formations  of  the  latest  geological 
times  and  the  present  day,  the  description  of  tbe  surface 
pihenomena  presented  by  the  desert  tracts  of  the  Sahara, 

coming  from  so  keen  an  obsen'er  as  Prof.  Zittel,  are  well 
worthy  of  attention,  and  a  few  remarks  upon  them  may 
prove  interesting. 

The  geological  portion  of  the  work  is  divided  into  two 
chapters :  the  first,  containing  forty-two  pages,  being  devoted 
to  the  Sahara  as  a  whole ;  the  se<"ond  to  the  geology  of  the 
Libyan  desert  and  Egypt.  In  both  of  these  chapters  con- 
siderable space  is  devoted  to  the  snperficial  characters  of 
I  the  desert.  The  surface  of  the  Sahara  is  divided  by  Prof. 
Zittel,  according  to  its  chamcters,  into  four  kinds  : — ( 1) 
PIatea»desert  or  HammAda,  occupying  the  largest  por- 
tion of  the  area,  a  level,  hard,  stony  surface  in  general, 
without  noteworthy  elevations  or  depressions,  but  passing 
locally  into  (s)  mountahiott%  desert.  The  so-called  (j) 
erosion-desert  consists  of  depressions  more  or  less  occu- 
pied by  sail-marsh.  The  last  form  of  surface,  the  roost 
remarkable  and  interesting  of  all,  is  the  (4)  sandy  desert 
or  Areg,  composed  of  drift  sand  forming  hills  or  downs 
(dunes). 

Prof.  Zittel  shows,  on  what  appears  to  be  an  over- 
whelming amount  of  evidence,  that  tbe  popular  idea  of 
the  Sahara  having  been  tbe  basin  of  a  sea  in  Pleistocene 

times  is  without  foundation.  The  greater  part  of  the  an  a 
has  apparently  been  above  water  ever  since  the  Cretaceous 
epoch ;  a  eoai|Mmtivdy  small  tract  in  the  north-eastern 

portion  was  submerged  beneath  a  Tertiary  sea,  whilst  the 
only  part  that  can  have  been  under  water  in  post-Tertiary 
times  consists  of  a  tract  extending  from  the  Nile  delta  to 
the  oasi';  of  Ammon,  and  to  the  so-called  "Chotts"  of 
Tunis,  and  even  in  this  tract  marine  conditions  in  late 
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geological  times  are  doubtful.  But  Prof.  ZtUel  considers 
ttait  the  dim.ue  mu>t  have  been  d>ai4>er,  the  rainhill 
heavier,  and  frashwater  deaadation  more  active  in  Pleis- 
tocene dayi  than  now,  to  account  for  the  erosion  that 
has  taken  place,  the  abundance  of  fulgurites,  and  the 
pment  distribution  of  the  fiuina  and  flora,  eapeciaUy  in 
codi  cases  as  tiie  occurrence  of  Central  African  croco- 
diles  hi  the  marshes  and  streams  of  the  completely  iso- 
krted  Ahaggar  Mountains.  Reasons  are  also  given  for 
believing  that  the  Nile  was  fMmerly  a  taiger  river  than 
it  now  is  It  is  prab.ible  that  Prof.  Zittcl's  views 
on  some  uf  these  points  will  be  contested,  but  it  is  im- 
possible to  deny  that  hb  aignmeats  are  admiiaUy 
expressed  and  clearly  reasoned  out. 

Some  very  intcrcslinj,' details  arc  f^iven  about  tlic  desert 
sand,  .md  a  c  arcful  description  of  its  arrangement  in  the 
form  of  sandhills.  The  sand  of  the  Sahara  is  considered 
to  have  l)eea  largely  derived  from  the  decomposition  of 
the  so-called  Nubian  sandstone, the  original  matrix  of  the 
well-known  sUicified  wood.  In  the  Libyan  desert  there 
are  some  remarkable  anomalies  in  the  arraogemeot 
the  sandhdN,  and  it  is  clear  that  they  cannot  have  been 
entirely  formed  by  accumulation  through  the  agency  of 
the  pcwraiifaiK  wfnd  as  it  exists  at  the  present  day.  It 

may  here  be  remarked  that  very  similar  observations 
we  made,  a  few  ye.irs  smcc,  upon  the  sand  ridges  of  the 
Indian  desert  east  of  the  Indus.  Some  of  the  sand 
ridges,  both  in  Africa  and  India,  attain  an  elevation  ot 
about  500  feet,  and  in  both  areas  the  largest  appear  to 
have  undergone  no  change  within  the  memory  of  man, 
although  in  places,  in  both  continents,  moving  tracts 
of  sand  occasionally  overwhelm  cultivated  land  and 
buildings. 

One  mistake  in  the  book  deserves  notice.  In  the  com- 
pantive  table  of  Upper  Cretaceous  and  Eocene  beds  in 

Kurope,  Asia.  North  .Africa,  and  Xorth  Amciioi  the 
position  assigned  to  some  of  the  Tertiary  stages  of  the 
Indian  rocks  ie(|niies  oomction.  The  lower  Nari  beds  in 
especial  were  never  .supposed  to  be  so  old  as  Middle 
Eocene  (  Parisian),  and  they  are  no.f  known  to  be  in  all 
probability  true  Oligocenc.  But  trifling  mistakes  of  this 
kind  are  to  be  expected :  it  is  surprising  that  more  should 
not  have  been  observed. 

W.  T.  B. 


APPUED  MECHANICS 

Apf>lu-ii Mtdumus.    By  H.  T.  fJovey,  M..\.,  Professor  of 
Civil  Eai^iRering  and  Applied  Mechanics,  McGill 
University,  Montreal,  Fellow  of  Queen's  College, 
Cambridge.     Part  I.,  pp.   i')o.     Part  11,   ppw  ISOk 
(Montreal:  J.  Lovdl  and  Son,  1SS3.) 
*T^HIS  work  appears  to  be  designed  as  a  college  text- 
book  for  somc^Uiat  advanced  stulents,  who  have 
already  received  good  training  in  mathemat'cs  (as  in  as 
the  elementary  parts  of  the  integral  calculus)  and  theo- 
retical mechanics. 

Part  I.  treats  of  the  strength  of  materials,  dealing  with 
longitadfaua  stress^  the  strath  of  beams  and  pillars, 
torsion,  and  the  strengdi  of  hoUow  cylinders  and 
spheres. 

In  Part  II.  we  have  chapters  on  frames,  1006,  bci4es* 


trusses,  suspension  bridges,  arched  ribs,  and  in  con- 
clusion one  on  '^details  of  construction,"  which  in- 
cludes a  discussion  of  the  streqgth  of  rivets  and  other 
fastenings. 

In  his  exposition  of  these  subjects  the  author  manifests 
a  power  of  clear  and  precise  statement ;  and  the  treat- 
ment of  Uie  more  difficult  problems  of  Ae  first  part  is 
perhaps  as  profound  as  could  be  attained  without  a  know- 
ledge of  the  general  theory  of  elasticity.  The  numerous 
iDustrations  serve  sufficiently  wdl  In  Part  L,  where  tliejr 
consist  chiefly  of  diagrams ;  but  in  Part  II.  they  are  on 
too  small  a  scale  for  the  complicated  structures  illus- 
trated: and  ill  clearness  of  detail  ate  Cnr  l>elow  dm 
standard  reached  in  recent  English  books  on  the  same 
subjects.  Analytical  methods  are  preferred  throughout ; 
and  generally  speaking  geometry  is  used  merely  to  illus- 
trate results  previously  obtained  in  a  symbolical  form. 
Thus  graphical  statics  is  quite  subordinate  in  Part  IT.; 
stress  diagram^  urt-  Intro  lurcij,  \>\\\  there  arc  not  sufficient 
instructions  in  the  text  to  enable  a  student,  who  has  not 
studied  die  subjest  independently,  to  construct  them  for 
himself. 

In  the  extended  treatment  of  a  parabolic  rib  of  uniform 
stiffness  (pp.  lot-iw)  the  author  follows  very  closely  the 
lines  in  Rankinc's  "Civil  En;L;ineerinr:,"  with  some  further 
consideration  of  the  addition. il  icnnt.  depending  on  change 
of  temperature. 

There  is  no  acknowledgment  in  regard  to  this  and 
other  parts  of  the  work  where  Rankinc's  influence  is 
clearly  apparent.  But  as  no  preface  i  s  given  to  the  present 
volume,  perhaps  other  portions  of  the  great  subject  of 
applied  mechanics  are  in  course  of  preparation  by  our 
author;  and  till  the  completion  of  his  work  he  is  jHwt 
poning  the  statement  of  his  obligations  to  those  who  have 
gone  over  the  ground  before. 

V.'e  hive  rofcncd  to  thf>  apparent  excess  of  symbolical 
reasonmg  :  but  none  of  this  is  due  to  the  introduction  of 
investigrations  better  left  to  treatises  on  pure  mathematics 
and  theoretical  mechanics. 

Difficulties  s(H;i.Mal  to  the  subject  of  the  work,  such  as 
the  eqtutions  of  the  "  neutral  axis"  (so  called)  for  all  the 
different  modes  of  loading  and  supporting  a  beam,  the 
theorem  of  three  moments,  the  moments  of  inertia  of 
complicated  forms  of  section,  the  deflection  of  stmtt,  am 
however  treated  with  the  fullness  of  detail  leqniied  bj 
ordinary  students. 

Such  investi-ations  constitote  the  best  feature  of  the 
book.  I'he  detailed  application  to  problems  such  as  occur 
hi  actual  practice  is  but  slightly  touched  on;  perhaps 
for  this  we  are  to  look  to  the  "  Examples,"  of  which  some 
few  arc  worked  out  in  the  text ;  appended  to  the  several 
diapters,  moreover,  are  dose  upon  400  proposed  fitr  the 
exercise  of  the  student. 

These  $>rm  a  very  important  collection.  A  great  num- 
ber inrolve  numerical  results,  .and  unfortunately  the 
answers  are  not  given  j  this  greatly  lessens  their  value  for 
private  students  at  any  rate.  Several  examples  are  taken 
from  existing  structures,  and  are  libenUy  tonishfid  wifb 
diagrams  in  illustration  of  the  data. 

Many  are  new  to  tex(>book%  and  the  author  has  evi- 
dently  taken  great  pains  in  collecting  and  arranging 
them* 

A.  R*  Willis 
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LETTERS  TO  THE  EDITOR 

{JtiMM^dmiutMiUmst^  ntpgmtUkfkr  ^trnhm  **frt*s»d 
I  kb  mmpmitmU.  Imlktr  am  Me  mmdirtakt »  nhtrm, 

'  «r  if  ern'oftmi  wtti  Air  wHm  rf,  r<d$ttiJ  wmmmriftt. 
th  mtkt  it  taten  of  Mmttfrntm  t$mmmtiiAmu 
(Ar  tUHmr  tupmtly  rt^mmlt  wii^gwdtilft  *  htip  tkdr  ttUrn 
m  tttrt  mi  faniU§,  Jit  imimt  m  kit  sfact  it  m  gnti 
italiiu  iatfmiMi  ttkamur  lo  imm*  tk*  t^fmrmmu  turn 
af  tmuumiealimt  tmttaining  intertsttug  omd  ttmtd fuli^ 

Meteors 

BkR^  November  bu  generally  been  unpropiiioulbr  UbOBO- 
aricd  obvcmtiMH.  HOTrevov  daiug  ikvaumUe  latamih  1 
Ins  »Ma  mmj  brilliKm  meteon  )  fron  tmaty  to  ttirtf  cb  ib 
ncofe  every  nixfat.  'I'h«  y  were  yAmistStf  mcb  «4tk  Ae  face 
tvtilw  DOttb,  and  Kbncin);  frum  ihoeMcr  to  •hcmlder  {  ImI  dm  a 
liHjto  ABdnaNda  iUd  I  »«ek  I  had  the  plcamre  of  aaai^g  alio* 
geler  •bootaMMia  of  Laoaida  bafare  the  lath  aad  amr  the 
19th  November.  Leo  Miaoridsand  Arietklswcre  plentifiil,  and  a 
goodly  number  of  Gcmfaiidt  were  recn ;  b«t  the  ricbesi  field  for 
'  aKtcon  daring  tbe  tnonih  wm  in  the  neigbbonrhood  uf  the 
Ploogb.  November  6,  at  4.30  a.m.,  a  large  meteor  pas<ed  from 
7  Uissc  MajorK  right  down  to  the  horijon.  From  4- 35  to  5.1$ 
three  veritable  Leonids  proceeded  from  the  Sickle  ;  one  da- bed 
down  to  tbe  right-hani*,  and  another  from  the  top  of  the  .Sickle 
to  ttw  leil  OTcr  the  Lioh'h  back.  They  were  very  large.  Novem- 
ber lOk  at  8  p.m.,  a  brilliant  meteor  started  from  a  point  nearly 
half  way  between  Aldebaran  and  Saturn,  and  di^a|>|<ea red  at  a 
potot  down  more  than  half  way  to  the  horizon.  At  9. 30  a  very 
Dciitbt  one  ap^M-ared  at  a  point  about  I*  above  Castor  and  atHive 
Jnpiter  to  the  north.  At  11.35  an  exceedingly  lar^e  and  bril- 
liant meteor  burst  nM  from  ^*  below  Mcnkar  (in  the  \Vb.ilir), 
anii  went  down  at  right  angles  to  thevery  horiTon,  leavings  loii;;, 
bnght  >treak  behind.  November  II,  a  large  une,  at  0.15  a.m., 
dropped  down  to  the  horizon  from  9  Ur>x  Majoris.  At  0.55  a.m. 
a  very  large  one  pr"cceded  f'om  i''  to  tbe  right  of  a  I..aceria  and 
disappeared  at  7  Cysi'i.  Nov<.-inl>er  18,  at  1.40  .-i.ni.,  ;»  vcrv 
large  red<ii>h  meteor  iiur-t  '  \\\  from  the  top  of  L'rxj  Maj^r^ 
head,  and  pa>sed  right  a!"ivc  \  <t,'  i.  -n  ^li  11  ;  rnr.  d  ah.mt  4° 
beyond  it  in  a^trange  »)iarH;]iL;  cxj  l  1-1  11.  .\t  1.55  a.iu.  a  very 
I  rilliaiit  meteor  dashed  out  iilKuit  2°  atove  a  Arirtis,  went 
thrr  uj;li  the  >qua'e  of  IVga-us,  leaving  a  I-cautiful  !.treTin  of 
blue  fire  bchimi,  and  lasting  a  few  sccoroK.  .\lnul  5.30  an  .thrr 
large  blue  mcle<ir  pa-.-vcd  fri.m  the  centre  of  X.cn'^  tiacL  tliri>u.^h 
.1  ].iint  al>  vc  I 'cncb.jla,  and  cixled  in  a  beautiful  cxi>li  'si')n 
15  ity  lid.  C*n  ilic  night  of  November  22  there  wa*  a  tine  <ii«- 
pi.Ty  of  (generally)  large  metenrs  from  Taurus  to  Ui  s,n  M.ij  .r  ; 
many  <.f  thciii  proceeded  from  the  Lion'i  IIr.ad.  Duiiiii^  llic 
moii'hagrcat  nunibrr  of  nietois  |iassf<l  from  s>inie  p  iinl  111 
Sc'irjtio,  u  .(li-r  Jupittr  and  .\I.ir>,  tight  int>")  the  Lio!s\ 
Ihey  «erc  .il!  ii-u'^  •'>'"'  l>right.  Duiing  tlic  List  liali  I  iho 
month  "nin^e  line  iii^p|.i>s  of  luorning  nieleois  were  yfcn.  Al 
4  a.m.,  Novt  iiilier  39,  1  ol  served  a  very  large  and  s»i(l  mrlcMr. 
It  blared  oji  Ir  ni  a  point  aUjUt  S'  above  Denehola,  and  il.isiied 
with  ;.icat  vrloi.ity  up  the  heavens,  pas-ing  4'  abnve  8  I  eiinis 
and  over  '.he  I. ion's  Head,  and  eaploticd  about  5'  be\oid, 
Ic.iNii  i;  .1  stream  of  tba  OMtt  bcaMttfu  blue  ligh^  in  its  waKe  ihal 
I  ever  wiinc->«d.  Do.NALO  CAMkRON 
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As  your  colarana  frequently  contain  notice.^  of  meteors,  I  may 
mention  that  I  observed  one  of  unasu.al  brilliancy  la.^t  night 
(November  28)  at  I0.5(X  It  api  cared  in  the  constellation 
Taum«,  and,  foil  iwii^  tbe  line  of  the  ccli|>tic,  disap,  cared 
about  five  to  ten  defpees  above  tbe  eastern  hori/on.  llie  m-  tcor 
was  visible  for  not  lea*  than  (inccn  ^ccond<,  had  a  brilliant  irain 
or  cone  of  li;ht  of  from  two  to  three  degrees  in  lengih,  ai  d  out- 
shone Jupiter,  ne'u-  uhich  it  pasMKl.  1  r mi  -iie  slow,  aiiL;iilar 
mu\eincnt  ot  the  nic'cor  1  feel  certain  that  the  train  wa.H  uut  an 
optical  inipn-^sion,  but  a  real  loHinoaa olqaat  P.R^.S. 

Ldtoburgh,  November  29 


A  FiNB  meteor  «aa  obawed  here  by  neat  loli.  380.  hat 
night,  U  edneaday,  N««anber  A  BttraHlig  imo  siriit  near 
A  UraB  MifiirK,  il  jnaainl  in  a  course  almost  paralleT  to,  hut 
aboM  S*liorth  oU  a  Im  joining  a,  I,  «,  i,  and  n  Ursse  Maj.,  its 
light  axpirinc  near  X  Bodlia.  LengUi  of  path  -  40^.  No  train 
was  obaerved ;  tbe  o«ly  vanatioa  01  nailoriiiity  of  light  bcinic  at 


ahom  half  way  of  vs  p«ssiv;f-,  where  it  slivliil>  ( alrd  tor  an 
iiist.int  and  then  .xs  quickly  recovcreii.      I  duration  ab  .ut  four 
seconds.    Hrilliaficv  three  or  f  air  times  Venus  at  its  brightest. 
Colour  re^emb'cd  ih.it  of  inagnesiunt  li^;ht.        W.  WiCKKMf* 
Kadcbfle  Obttervatury,  Oxford,  November  39 

Last  night,  about  10.30,  I  saw  a  niagniticent  bolide  shoot 
across  the  tk^  in  a  northerly  direction.  It  came  from  the  middle 
Itar  In  Orion  s  brii,  and  di.sappearcd  at  a  |)oint  a'most  in  a  line 
nilh  "  the  Pointers  '  in  the  (Ircat  Bear,  .and  at  a  distance  below 
the  lower  of  the  t»o  stars  almt^t  equal  to  the  distance  between 
tbem.  It«  path  was  percrptibly  arched,  but  not  to  any  great 
extent,  and,  as  far  as  ]  c  uld  judge,  it  ^^a.'^  not  parabolic.  When 
tbe  bolide  first  apiiearc  ',  it  seemed  a  mere  luminr  as  point 
moving  with  great  rsipidit),  and  without  a  tail.  Hut  alx  ut  half 
way  it  .suddenly  grew  l.i  ge  .-iiid  bnlliant.  a  tail  shot  out,  and  the 
path  behind  il  rcni.tineo  luminous  an<l  di  tinct.  I  couM  com 
pare  the  bi  li<!e  at  tlds  p  dnt  to  nothing  o  much  as  to  a  red  hot 
cannon  b.ill  eiiii:'iii^  s|,;irl^-  of  fire.  It  ua-  acci  nipauird  by  ruj 
S>iund,  and  "as  g  .nc  in  half  a  d  ufil  sec  .uds.  I>uriiig  its  p.i  - 
sage  the  stiL-eli  sec  .  cd -o  be  lit  ti : i  v.  1 1 '.i  tlic  electric  liidi".  Il 
was  .ipj>aicntly  so  dose  that  I  should  think  a  few  miles  \suukl 

have  uuade  a  vaqrienibiedUlieraioebiita  appnrcnt  ]>i  ition  in 
the  heavens.  J.  li.  Oldham 

Stockporl^  Novaaber  a9 


Last  night  at  iih  2  u.  I  saw  in  the  north-we<fct,  near  the 
horizon,  one  of  those  sluw^moving  ball!;  of  fire,  not  so  bright  M 
an  ordinary  meteor,  and  leaving  BO  train.  This  .seemed  the  idw 
of  a  cricket  ball ;  I  ut  I  liav*  fcao  OM  the  siie  of  a  cbcci-^platok 
A  few  flashes  of  Itghming  uccnmd  aooM  after.  From  tba  iloiv* 
nes.s  of  the  motion  the  phenoaeaen  Mtmed  to  be  wholly  atrn^ 
spheric.  It  was  in  ight  for  aboM  dwee  or  four  second*.  It 
instantly  suggested  an  incandeioent  vortex  whorl  ;  but  I  cannot 
s^ay  whether  the  np|-caraBoe  aoBfirmed  the  idea  or  not,  for  I  do 
not  know  how  such  a  meteor  woold  look.  lis  red  light  might 
be  due  to  iM  proximity  to  the  horiaon,  perha)  s  8*.  Hence  there 
is  no  dependence  to  be  plaaed  npoa  my  impre^ioa  that  tha 
was  tbe  result  of  frictioB  iMber  than  of  electricity.  I  haam  aaea 
probably  a  d-  xen  in  the  eowan  of  mj  life,  alwav«  in  tbe  wait  or 
nocth-iNBt,  and  alwaya  aboot  Iho  HBe  height  from  the  lioriao% 
b  ut  aenr  aoHlar.  Hbhkv  H.  llM«l1to 

RatohOI,  Dooaibcr4 

"  Anatomy  for  Artiata  " 

H$cr  I  add  a  fow  more  words  on  the  rabjoet  of  Mr.  ManhallV 
iKiok,  and  in  MMor  to  Mv  latter  to  Natorb?  Ut.  MnrahaO 
i^ays  the  reaaom  tb«t  led  htai  to  aiopl  pks  of  oariMtaf 
referenco  lottcra  to  bia  iDa»tntioot  of  tte  boaea  "aifll  raato 
soond."  "nunifaigtnp.  joof  the  book  to  bantboMroMona. 
I  findhoHfadMt  ''ThoiitoaaowahMtepoiatii(lrichdcwad 
the  attention  of  tb«  anaiomiit  aid  tbe  imm  tteoawitido  ndi 
aida :  bnt  the  art-amdeat'a  nind  khonld  he  left  vntocamhcnd  by 
sudi  oanoeowi^de^U.'*  wiaiod  raftwimtoi  -i,., 

is  dcMrihod  ia  the  leit— to  tho  Moenan,  not  the  imnanwaaiy 
dettilk 

Seoendly,  lir.  Harriwll  foyi,  "Tho  mwa  Ibrw  of  boaea, 
rrpre-CBted  on  ao  unall  a  scale,  ia  black  and  tahite,  woold 
have  been  aerioosly  naaned  hf  cadi  fofneneca."  If  thb  ho 
"sound,"  may  there  not  be  moio  aad  cqaalb  aoand  rauono 
for  opposing  it  ?  I  ihhik  thcic  are ;  and  if  Mr.  Matrtall  vrfM 
tnra  to  p.  136  of  the  boch,  1  witl  try  to  show  hha  haw  Urplaa 
work*.  The  Modeat  reads  diera  Oiat  "All  the  hoaaa  of  Aa 
liand  are  visible  in  thoakdeion,  on  iia  palmar  aapost  (F^  ft^ 
carpal,  metacarpal,  aad  phalangeal  ;**  ha  tana  to  Fig.  oat 
wbaroia  It?  It  i»  mcntiuaed  in  a  Um  «f  teno  aadarOw 
illoatiatioask  IIoha«tonal(«nphismtod«ii^ofthalhMila 
58,  recaUalhatitia  thepaloMuraapeat,  andgoaaoa.  Hahwaa 
due,  let  Mr.  Marahall  ohterve,  by  whieh  to  kaoar  which  are  die 
caind,  metacarpal,  and  jihahH^Ml  portioBa  of  the  hand  for 
whwh  he  originally  l-wkaa  at  tho  palauur  acpoct  ftf  It  He  hopeti 
bo  amy  come  to  that ;  and,  muling  na,  finds  that  the  dght  canal 
bones  are  '*{n  the  carpus  ; "  hat  ihea,  vhldi  is  the  carpus  7  He 
doea  aot  kHM%  and  i-  not  t  Id.  Never  mind,  he  thmks,  he  will 
find  that  out  tb«  de-cription  of  tho  tingle  hones,  and,  begin- 
ning «ith  the  nrot  menuoned,  he  reads  that  the  aead'hi&ar  Mne 
**....  occapick  ihs  centre  of  iho  fint  raw,  aai  ia  ereroentie 
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in  shape."  T.ookinf;  again  «t  the  illustration,  for  "nnn'*he 
finds  (bat  the  bones  which  leeji  to  be  utuigeA  bk  TOWi  are 
thwe  which  lie  may  afterwards  kam  to  bt  the  netaewpat*  and 
libaUngea.  Sappoaing,  however,  that  b«  gacaaca  die  carpns 
r^tlr,  which  of  its  homes  is  saoiMnar  or  eraeentie  ia  shape  7 
I  think  if  the  picture  were  pot  before  m^r  ordiaBiy  otaaoiver, 
told  ta  poiot  oat  a  enscenttc  bone,  be  would  sdeet  tlie  aeajphoid. 
There  is,  thiahs  the  student,  vtill  a  cine  left,  for  Oie  semi-Ianar 
"ooettpks  the  oaatn  of  the  fint  raw."  Bat  the  first  rov  eon- 
tafau>*r  hones;  at  least  ha  has  read  diat  "the  cMitbaMsare 
dartacd  together  so  as  to  font  two  enapk"  aad  St  is  aet  toU 
Ikatthate  group*  ave  not  "lowi"  afterwante  nmlioaed. 
Ho  give*  it  apv  aad  leads  Am  odkr  boaca  to  laara  than  and  find 
Ike  aemMuaar  hgr  tHe  edwasiive  pmoass.  The  guide  he  fiads  to 
the  onafjfnrm  boae  is  that  it  is  *'oa  the  ulnar  ^ide  of  the  fcmi- 
laaar,'*  arhJdi  ht  has  perliapa  fislled  to  gnet-i  righily,  and  articn- 
istes  with  eeilaia  other  bons%  wlddi  ar«  to  be  aftetwards 
daacribad,  aad  are  aahwHra  to  Uai ;  aad  ao  oa* 

The  awde  of  pngieasion  is  like  that  I  ande  onee  hi  Ireland, 
nliea  on  asking  a  peasaat  my  way  I  was  told  to  take  Ike  last 
tamiiig  btiora  eoodag  to  na  wM  aiM«<eaa.  Hmrb  ane  a 
good  asaajr  s*epa  to  nliaoa  aftnr  fiaitttg  l&e  Mat  ■ileataab 

I  haveaodoahtatanoftheairaliBflaeaeeofMr.  MaidnU's 
phw  if  tit  thulmt  fmmm  im  mibig  4w  Aasl;  he  wiD  hare 
eaercised  pliwica^  attention,  oaanniad  of  temper,  and  careful 
crideiaa  of  amds  batldonottUakUi  atrntoaaical  wiU  etioal 
kbiMialgala. 

The  preaem  daieribed  above  simpl/  distracts  dw  stadeat's 
alleatiaafiMi  (he fcna  of  what  he  Is  studjring.  Would  Mr. 
Ibmhdl  wish  die  Map  ef  lagjlBad  toagjht  ia  the  same  manner— 
aoaameaeriafewaeeiglvBa  todkeeanllcs,  and  Hampshire  to 
be  neqgpasad  beoaaie  It  b  fa  dK  im  row  and  adjoins  certain 
odier  eeaadei^  wUdi  fat  dNirtara  adjoia  It  ? 

Art  Stvdbnt 


Barytea  from  Chirbury 

I  HAVE  to  thank  Mr.  Woodward  for  painting  ont  that  the 
plane  (413)  has  beea  esta)>U>liad  for  barytcs.  It  wa«  fir>t  given 
by  Helmhacker  {Dmkstk.  dtr  K.  AkaJ.  dtr  Wui.  Wum.  vol. 
xxxii.  1872)  as  occurring  oo  crystals  from  Svirov  and  Kraiai 
hora  in  Bohemia,  hot  is  rejected  by  Schrauf  as  insuilicientiy 
determined.  The  distingaiihing  peculiarities  of  the  Chirbory 
crystal*  are  (i)  the  predominance  of  the  plane  K  which  does  not 
truncate  an  edge  as  is  the  cise  in  Carl  Urba's  crystals ;  (2)  the 
frequent  occurrence  of  w  and  {  ;  (3)  the  tendency  of  the  face  o 
to  develop  small  faces  on  its  edges  which  are  inclined  to  a  at 
angles  near  3°.  Such  face*  are  Q  and  Y,  and  I  have  since 
determined  a  face  A  on  the  edge     with  iadiees  near  (25.1.27). 

British  Museiua,  November  26  U.  A.  Mius 


THE  ORIGIN  OF  CORAL  REEFS* 

II. 

THM  ino^t  (iet.uled  investig.ition  of  coral-reefs  which 
has  yet  ap[>c.!rit!  has  ju^'.  lK;en  published  by 
ProC  A.  Agassiz.'  This  able  naturalist  is  engaged  in 
pcosecutiag  a  series  cf  icaeaiches  into  the  biological 
Qbeaomima  tt  the  seas  on  the  eastern  side  of  the 
IJiiited  States^  tinder  the  auspices  of  the  United  States 
'Coast  Survey,  and  in  the  course  of  thcae  explora- 
tions he  has  had  occasion  to  devote  hlmsdf  to  the 
det.^iled  study  of  the  coral-reefs  of  the  Florida  seas. 
For  purposes  of  comparison  he  has  likewise  visited  the 
reefs  among  the  West  Indi.m  Islands,  weW  as  those  on 
the  roast  or  Central  America-  His  observations  arc  thus 
tlu-  nu)-t  exhau-^live  and  methodical  which  have  yet  been 
published,  and  the  deliberate  conclusions  to  which  he  has 
come  deserve  the  most  attentive  consideration.  He 
traces  the  history  of  a  coral-reef  from  its  latest  stages  as 
dry  lafltd  to  its  earliest  beginnings,  and  even  beyond  these 
to  the  gradual  evolotion  of  the  conditions  reqoisite  for 
the  first  starting  of  the  reef.  His  ftmliiarity  with  the 
lUltur<'  of  the  bottoin  all  over  the  area  in  question,  and 
with  the  life  so  abun  iaiit  in  the  tropical  waters,  gives  him 

*  C  ntmucd  Ooiu  p  tio. 

"  "OottwTonugat  and  Florida  Keel*."  rnuu.  Wtwr.  Wr^.  si.  (<gSj). 


a  peculiar  advantage  in  tliis  inquiry.  The  upheaval  of 
recent  coral-formations  to  considerable  heights  above  the 

sea  in  various  parts  of  the  region  enabled  him  to  examine 
the  inner  structure  and  foundations  of  the  reefs,  and  to 
obtain  therefrom  alto.;othor  new  data  for  the  solution  of 
the  problem.  Following  him  in  his  induction  we  are  led 
back  to  a  comparatively  recent  geological  (^riod,  when 
the  site  if  fhe  peninsula  of  Florida  was  gradually  upraised 
into  .1  lud^;  ^well  or  ridge,  having  its  axis  in  a  general 
north  and  south  direction,  sinking  gently  towanla  Uie 
south,  but  prolonged  under  the  sea  as  a  submaruie  itdse. 
The  date  of  this  elevation  is  approximately  fixei  by  the 
fact  that  the  Vicksburg  limestone  was  upraised  by  it,  and 
this  linn.  s',Mnc  is  assigned  to  the  Upper  Eocene  series. 
As  a  tor. -.t'  lucncc  of  the  elevation,  a  portion  of  the  sea- 
bottom  \v,i-  linni^ht  well  up  into  the  waters  of  the  Gulf 
Stream,  which  were  probably  shifted  a  little  eastward. 

No  marine  fauna  \  et  explored  equals  in  variety  of  forms 
or  number  of  individuals  that  which  peoples  the  waters  of 
the  Caribbean  Sea  and  the  Gulf  of  Mexico  from  the  depth 
of  250  to  about  1000  tetboms^  This  nrolific  life  is  traced 
by  Prof.  Agassis  to  die  copious  fooo-sopply  carried  by 
the  warm  tropical  currents,  combined  with  the  food  borne 
outwards  from  the  sea-board  of  the  continent.  The  cor- 
respo!n!in^'  abundant  fauna  found  by  the  ChaUengfr  in 
the  J.i[i  inc^c  current  may  be  regarded  .is  its  counterpart 
in  the  racitic  ('ccan.  Prof.  .Agassiz  [iy:iits  also  to  the 
diminished  richness  of  the  fauna  on  the  western  side  of 
the  continents  as  bcin^j  probably  connected  with  the 
absence  of  those  warm  equatorial  currents  which  bring 
such  an  abundant  supply  of  food  to  the  eastern  shores. 
"No  one."  be  remarks,  "  who  has  not  dredged  near  the 
bondred-fathoin  fine  on  the  west  coast  of  dw  gient 
Florida  Plateau  can  form  any  idea  of  the  amount  of 
.inimal  life  which  can  be  sustained  upon  a  small  area, 
under  suitable  conditions  of  existence.  It  was  no  un- 
common thing  for  us  to  bring  up  in  the  trawl  or  dredge 
lar>.;c  fragments  of  the  modern  limestone,  now  in  process 
ot"  fiirnvition,  consisting  of  the  dead  carcasses  of  the  very 
spet  ies  now  living  on  the  top  of  this  recent  limestone. 
Mollusks,  echinoderms,  corals,  alcyonida,  aonelidSp 
Crustacea,  and  the  like,  flourish  in  incre^Ue  abuodanee 
on  the  great  submarine  banlts  and  pUteaux,  and  cover 
them  wnh  a  growing  sheet  of  limestone,  which  spreads 
over  many  thousands  of  square  mUes  and  may  be 
hundreds  of  feet  in  thickness.  In  these  comparatively 
shallow  waters,  and  with  such  a  pio;li^;iously  prolific 
fauna  which  supplies  constant  additions  to  the  calcareous 
deposit,  the  solvent  action  of  the  carbonic  acid  upon  the 
dead  calc.ircmis  organisms  is  no  doubt  reduced  to  a 
niiniiiuiin,  so  that  the  growth  of  the  limestone  is  probably 
I  more  rapid  than  on  almost  any  other  portion  of  the  sea- 
bottom. 

From  the  charts  we  learn  how  extensively  submarine 
banks  are  developed  in  the  West  Indian  r^on  in  tte 
track  of  the  warm  currents.  East  of  the  Mosquito  Coast, 
in  Central  America,  one  of  these  banks  may  be  said  to 

stretch  co  npletcly  across  to  laiinica.  Similar  banks  rise 
oil  the  \'ucatan  coast  ;  likewise  on  the  windward  side  of 
the  islands,  where  ilie  ocean  currents  first  reach  them. 

That  these  banks  lie  upon  volcanic  ridges  and  peaks 
can  hardly  be  doulited,  though  we  have  no  means  of  tell- 
ing what  depth  of  recent  limestone  may  have  accumulated 
upon  them.  Amotig  tlic  islands,  recent  volcinic  masses 
rise  high  above  sea-level,  in  Martinique  leadiing  a  height 
of  more  dian  4000  feet  And  as  usual  in  vokaiuie  regions 
then  are  aumenMis  proofs  of  recent  upheaval,  suoi  as 
the  Basse  Terre  of  Guadaloupe,  the  successive  terraces  of 
recent  lii'if--;tonc  in  I!arba..Ioe:i.  .iml  the  upt.ii.-ed  cor.al- 
reefs  (-it  Cuba,  \vhich  lie  at  a  hciglit  ot  nL.>o  feel  above 
sea-level. 

The  Wot  Indian  seas  h.ave  long  bi en  famous  for  their 
coral-reefs.  I'rcf.  .\g.i;.si.^  insists  tli at  the  distribution  of 
these  reefs  is  determined  by  the  direction  of  the  food- 
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bearinc  ocean  currents.  Thc:>  tluurish  on  the  windward 
ade  of  the  islands  and  along  die  whole  eaiten  coast  of 
Hoedmaa,  Venemela,  and  Yacatan.  But  on  the  leeward 
Aeeee  they  do  not  exist  at  all.  Cuba  is  fringed  both  on 
Ae  north  and  south  side  with  reefs,  but  the  southern  reefs, 
directly  bnthed  by  the  Gulf  Stream  and  exposed  to  ll)c 
prevailing  wiiuK,  arc  more  floiirisliing  than  the  northern 
reefs,  which  are  to  some  extcr  t  cut  off  firem  the  eqtta- 
torial  current  by  banks  and  islands. 

The  depth  at  wiiich  corals  will  flourish  in  these  seas 
has  been  found  to  be  rather  less  than  that  which  has  been 
ascertained  to  be  in  general  their  do«nward  limit  else- 
vhm.  Prof.  Agassis  concludes  that  they  do  not  thrive 
bdow  a  depth  of  six  or  seven  teboms  in  the  Florida 
aeas,  thooi^h  on  the  outer  reef,  directly  exposed  to  the 
open  currents  and  prevalent  winds,  they  descend  in 
scattered  hcids  tn  about  ten  fathom-.. 

Each  successive  sta^'c  in  the  growth  of  an  atoll  seems 
to  be  laid  open  for  study  in  the  prolongation  of  the 
Florida  reefs.  The  map  of  that  region  (Fig.  2)  shows  a 
remarkable  broken  line  of  islets  and  strips  of  land  running 
parallel  with  tho  coast,  first  in  a  southerly  direction,  but 


gradually  cundng  round  itntll  it  ukes  a  due  westerly 
trend.  This  westward  cnrve  is  attributed  mainly  to  the 
influence  of  the  strong  eoonter^arrent  wUdi,  with  a 
width  of  ten  to  twenty  miles,  sweeps  westwaid  into  the 

Gulf  of  Mexico  along  the  left  side  of  the  Gulf  Stream, 

and  heaps  up  organic  debris  in  its  track.  Florid. i  is 
growinjf  westward  in  the  line  of  this  current.  Keef  after 
reef  is  a<idc  i  to  the  land  at  the  east  end,  while  towards 
the  west,  new  reefs  successively  begin  on  the  bank,  as  its 
surface  is  graduaUy  built  op  bj  the  aceunulation  of 
or^nic  debris. 

The  last  and  Toungest  of  the  reefs  marked  on  the  maps 
and  charts  is  the  group  known  as  the  Tortugas.  Bitt 
immediately  to  the  west  of  this  group  Prof.  Agassiz  has 
found  a  prominence  on  (he  submarine  banl^  on  whidi 
corals  have  bepxm  to  grow.  I.arge  heads  of  Astraeans 
and  NT  idrepores  have  fixed  themselves  at  a  depth  of 
from  SIX  to  seven  fathoms,  and  Gorgoni.e  are  found  a 
little  lower.  This  is  the  beginning  of  an  atoll.  The  Tor- 
tugas,  which  present  a  further  stage  of  development,  con- 
sist of  an  elliptical,  atoll-shaped  reef,  in  three  chief  parts, 
whereof  the  largest  forms  a  crescent,  fronting  to  the  east 
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the  eil;;e  of  the  submarine  l>ank,  while  the  two 
Other  portions  have  grown  south- westwards  along  the 
bank.  Three  channels  between  these  portions  allow 
powerful  tidal  currents  to  rush  across  the  central  chiefly 
submerged  parts  of  the  atolL  Seven  islands  have  been 
fotmed  at  the  higher  parts  of  die  leef  by  the  accnnnla- 
tion  and  induration  or  calcareous  debris  tossed  up  en  the 
reef  by  the  waves.  To  the  breakers  and  currents  com- 
bined with  the  distribution  and  habits  of  growth  of  the 
reef-builders  Prof  Agassiz  entirely  attributes  the  form 
and  growth  of  the  reef  The  most  important  corals  arc 
the  Madrepores,  which  flourish  in  extensive  patches,  two 
common  species  of  Pontes  occurring  in  clusters  over  the 
shallow  tracts  of  coarse  sand,  and  Mefamirina  areolata, 
growing  between  the  marine  lawns  of  T/utltissia,  with 
occasional  pntehes  of  Atuufymutu.  Immense  masses  of 
mllipaiea  and  corallines  grow  on  the  tops  of  the  dead 
branches  of  Madrepores  which  have  been  killed  by  ex- 
posure to  the  air  dunng  extreme  low  (ides  or  when  strong 
winds  have  blown  the  water  off  the  flats.  Large  heads  of 
Astr.Tans  ami  AfcFiindritfi  occur  here  and  there  towards 
the  edge  of  the  reef,  which  is  occupied  mainly  by  clusters 
of  Gt^pmim.  The  destruction  of  the  reeb  by  the  waves 


is  very  great,  the  sea  being  occasionally  discoloured  with 
the  chalky  sediment  to  a  distance  of  from  si.v  to  ten  miles 
after  a  storm.  Broken  coral-heads,  and  branches,  dead 
corallines,  shells  of  mollusks,  old  serpulx  tubes,  stalks  of 
Corgoniaf  and  other  organisms  are  thrown  up  in  lines 
diat  consolidate  into  a  low  dyke,  which  in  turn  is  pounded 
up  and  removed  by  the  breaken.  A  prodigious  quantiw 
of  calcareous  sediment  is  thus  produced,  much  of  which 
is  swept  into  the  interior  of  the  reefs,  where  it  accimiu- 
latcs  in  tlats  of  snnd  and  silt.  It  is  oi-dy  on  the  outer 
edges  of  the  reef,  where  the  scour  of  the  sea  is  greatest, 
that  the  corals  cm  tlouri-h  ,•  eUewhcre  they  are  choked 
and  buried  under  the  depo^u  of  r;ilrareous  sedsmcnt. 
Some  of  this  sediment  accumulati  s  in  steep  submarine 
banks,  like  sand-dunes,  which  shift  to  and  fro  as  winds 
and  currents  vary ;  though  hf  the  action  of  the  carbonic 
add  of  the  sea-water  thev  are  apt  to  be  cemented  into 
soHd  slopes,  some  of  whidi  have  an  angle  of  as  much  as 
3t^  So  gr»t  is  the  destructive  and  transporting  influence 
of  the  sea  under  the  combined  or  antagonistic  woridngof 
tides,  currents,  and  wind-waves,  that  the  whole  mass  of  the 
•  reef  as  well  as  the  tlats  and  shoals  inside  may  be  said  to 
I  be  in  more  or  less  active  movement.  Hence  none  of  the 
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landmarks  tuiniihed  by  the  isl.iirls  can  be  relied  upon 
for  the  location  of  buoys. 

A  still  more  perfect  example  of  an  atoil  formed  tinder 
limilar  conditions  is  that  of  Alacranon  the  opposite  coast 
of  Yucatan.  Its  eastern  face  is  a  great  arc  of  about 
20  miles,  where,  exposed  to  the  open  sea  and  Miterly 
winds,  the  corals  flourith  vimiroasiy.  On  the  eaitern  or 
interior  face  of  the  western  enord  or  the  reef,  however,  the 
silt  derived  from  t!u>  po.inding  of  the  breakers  to  the  cast- 
ward  has  already  killed  the  corals.    The  lagoon  is  occu-  ' 

K'ed  by  detached  eoial-heads  with  lanes  of  dee^  water 
?twcen  them  • 

To  the  cast  of  the  Tortug.i;,  riL  iicr  the  mainland  of 
Flor  d  i,  (udcr  stages  of  development  among  coral-reefs 
may  bj  ii  iced.    liy  the  wt-stward  drifk  of  the  calcareous 
•and  and  silt  the  lagoons  have  beer,  converted  Into  flats, 
«n4  those  in  succession  hive  been  turned  into  more  or 
less  oonthuraas  dry  land.  There  is  no  evidence  of  sub- 
sidence.  The  area  seems  to  have  remained  stationary 
for  a  long  period,  or  if  there  h  is  Ijccn  movement  at  all.  it 
has  been  in  an  upw;ird  <l:rc'tion.    Shoidd  the  present 
irondition  of  things  bi-  pr<)liin;<cd,  there  will  be  a  further 
extension  of  the  I'lorida  co  >st  line     IW  ;he  heaping  iiu 
of  the  shell-!  of  dc  id  or^anism^  in  the  :r.ii  k  of  the  counter 
current,  the  submarine  bank  will  continue  to  be  brought 
up  within  the  depth  at  which  rcef-building  corals  can 
flourish.  Successive  clumps  of  reef-builders,  spriimng  up 
and  growing  outvvard,  will  buUd  op  atoll-sbaped  reefs. 
The  abrading  action  of  the  waves  upon  these  reels  will 
fcniish  detritus  to  be  drifted  into  the  lagoons  and  dnnnels, 
which  will  eventually  be  silted  up  into  dry  land. 

An  interesting  indication  of  the  progress  of  these 
chin  jes  is  furnished  by  the  tr  rri-^n.i!  (lora  and  fauna  of 
the  reefs.  The  pl  ints  of  die  m.iinl md  .uc  found  likewise 
on  the  reefs,  bvi;  becnmc  fewer  in  number  a->  they  are 
followed  southward,  unti!  on  the  Tortugas,— the  last 
addition  to  the  dry  land, — the  flora  consists  of  a  few  Bay- 
cedars,  a  hop-vine  with  a  thick  white  fl  >wer,  Hcrmuela 
grass,  and  a  solitary  mangrove  tree.  One  of  the  species 
of  land-shells  common  at  Key  West  has  found  iu  way  to 
tlwTortiigas.  No  terrestrial  reptiles  have  vet  reached  that 
farthest  atoll,  though  at  Key  West,  less  than  100  statute 
miles  to  the  east,  many  of  the  frogs,  toads,  lizards,  and 
snakes  common  to  the  southern  mainland  have  aueady 
established  themselves*. 

It  will  be  observed  thai  the  conclusions  arrived  at  by 
Prof.  Agajsiz  from  his  o«n  inilepcndent  researches  en- 
tirely confirm  tho  e  previoudy  announced  by  .Mr.  Murray, 
'i'hat  two  observers,  who  have  enjoyed  exceptional  advan- 
tages in  the  Investigation  of  this  subject,  should  come  to 
practical  agreement  moat  be  admitted  to  be  a  strong 
aixtraMOtm  fimmr  of  the  views  tddch  they  have  adopted. 

Patting  together  all  the  data  which  have  here  been  sum- 
marised, I  think  we  arc  driven  to  admit  that  birrier  reefs 
;in  !  atolh  ni.iv  be  inrmcd  without  Subsidence  of  the  sea- 
floor.  Whetlitt  thi^  h.i>  been  the  usual  or  only  an  excep- 
tion.il  manner  of  tlicir  cini;iri  is  a  qucbtion  that  will  depend 
for  Its  solution  upon  whether  or  not  it  can  be  shown  that 
there  are  general  phenomena  which  can  only  be  explained 
by  subsideoce.  Tiiree  sudi  phenomena  may  be  adduced  : 
.1  am  not  aware  of  any  others  that  deserve  serious  con- 
sideMtion. 

I.  One  of  die  early  difficdties  which  Darwin's  expla- 
nation satisfactorily  solved  was  the  necessity  for  the 
existence  of  so  many  peaks, coming  up  fro  n  the  depths  of 
ocean  just  to  the  /.  mc  in  which  reef  buiMitiL'^  corals  live 
No  cause  was  concei\ablc  which  should  Iut, e  so  generally 
arrested  the  upward  growth  or  upheaval  of  these  sub- 
marine heights  at  the  limit  where  coral-reefs  might  be^jin. 
And  this  difficulty  has  always  been  looked  upon  as  fur- 
nishing one  of  the  strongest  arguments  in  favour  of  the 
theory  of  subsidence,  for  that  tlieory  completely  removes 
it,  by  showijQg  how,  in  a  general  submergence,  peak  after 
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peak  woul  1  '-ink,  and  come  witliin  the  sphere  of  the  opera- 
tions ot  the  reef- builders. 

The  ditticulty  is  met  in  a  totally  ditferent  way  by  chose 
who  believe  it  to  be  more  formidable  in  appearance  than 
in  reality.  They  contend  that,  while  it  must  not  be  for- 
gotten that  many  peaks  do  rise  above  the  ma  lewi,«BAa«py 
subtuarine  banks  still  fall  fiu  short  of  the  c«nit«me»  two 
powerfid  causes  conspire  to  bring  submarme  banks  to  a 
common  uniformity  of  level  .it  a  short  distance  below  the 
surface  of  the  ocean.  On  the  one  hand,  thos-:  portions  of 
volcanic  mount. lini  that  rise  abm'e  the  sea-level  are 
worn  down  by  the  atmosphere  and  the  waves,  and  unless 
otherwise  preserved,  must  inevitably  lie  reduced  to  the 
lower  limit  of  wave-action,  which  is  probably  nearly  coin- 
cident with  the  lo'er  limit  of  reef^builders.  On  the 
other  hand,  submarine  banks  in  tropical  seas  are  built 
np  towards  the  surface  by  the  accumulation  of  the  aggre- 
anted  remains  of  plants  and  animals  whidi  live  on  tbo 
bottom  or  6|]  down  to  it  fhmi  uoper  waten,  and  tiw 
magnitude  «f  this  upward  growth  is  hardly  yet  ade^ntefy 
reilised. 

In  Ijilancing  these  opposite  views,  we  must,  I  think, 
admit  that  sulisidenre  is  adeepiate  to  provide  platforms 
for  cnr.il-rcefs,  but  that  these  pi  itforms  could  likewise  be 
furnished  by  the  two  other  processes  just  referred  to. 
Subsidence  hAS  been  invoked  because  no  other  BOlMtioil 
of  the  problem  seemed  admissible.  But  as  another 
solution  has  been  found  the  argument  in  favour  of  sub- 
sidence has  no  longer  the  same  force.  The  new  solutiou, 
being  based  upon  facts  iriiich  are  everywhere  observable 
in  the  coral  regions,  appears  to  me  to  be  more  probable 
than  the  older  one,  which  is  only  an  inference  resting  on 
no  positive  proofs. 

2.  The  pre  ,ij)iti)us  di  -cc;it  of  the  outer  f-n'e  of  the  reefs 
to  deptlin  f;ir  belli  V   im  >  c  .it  which  coral-  c.in  live  is 
anoth'-r  iliiiiculty  which  lintls  a  ready  explan.itinn  on  the 
theor.  (It    iibsidence.    If  it  were  true,  as  is  jiopularly 
assumed,  that  a  coral  reef  present*  towards  the  ocean  a. 
vast  pcrpen'licul.ir  w  all  of  limestone,  entirely  composed  of 
solid  coral,  there  could  be  ao  escape  from  the  condusioa 
that  snbsideoce  must  have  ocenrred,  to  permit  of  such  an 
aggregation  of  coral-rock.   Wc  team,  however,  that  much 
misconception  exists  on  this  subject.    Some  of  the  earlier 
accounts  uf  roral  islan<ls  spci';  of  "  unfathomable  "  depths 
at  a  short  distance  se.i  Aards  frimi  the  reefs;  but  more 
recent  soundings  afford  no  contirnrition  of  these  state- 
ments.   Instead  of  being  the  summits  of  vast  submarine 
pill.ars  of  limestone,  atolls, as  well  as  barrier-reefs,  appear 
to  be  really  planted  on  the  tops  of  submarine  peaks  and 
ridges.    The  Ooler  fooe  of  the  reef  is  undoubtedly  steeps 
to  some  places  vertical  At  Tahiti,  for  example,  as 
shown  in  rig.  a,  the  living  face  of  coral  may  extend  to  a 
depth  of  30  to  35  fathoms,  beneath  which  huge  detached 
bh}cks  of  coral  are  piled  up  and  cemented  together,  form- 
ing a  steep  face,  which  descends  to  about  150  fathoms 
at  a  distance  of  iSo  fathoms  from  the  upper  c<lge  of  the 
reef.    The  sea-bottom  beyond  that  point  is  covered  with 
coral  sand  and  slopes  at  25  to  30  ,  after  which  the  angle 
lessens  to  b'.    Ry  the  abrading  action  of  the  breakers  in 
tearing  off  blocks  of  coral,  and  strewing  them  down  in 
steep  talus-slopes,  a  platform  is  prepared  on  whidi  tlm 
!  aciiudly  growing  part  of  the  reef  caa  build  outwards. 
In  Darwin's  section  of  the  Gambler  Islands  the  thiek- 
ness  of  the  encircling  reef  is  made  to  be  about  3000  feet.' 
Prof.  Dana  by  one  estimate  puts  it  at  1150,  and  by 
.mother  .r.  1750  feet     He  .1-  nnies  that  in  -ciicral  the 
1  thickness  of  solid  coi.il  avast  be  considerable,  th  iugh  he 
admits  that  c.ilculiti  ins  based  on  the  seaward  continua- 
tion of  the  slope  of  the  l.md  arc  liable  to  error  from  many 
causes.'    I  \  en  if  we  admit  (what  cannot  be  proved)  that 
the  calcareous  mass  of  any  coral-reef  does  attain  a  thick- 
ness of  many  hundred  feet,  it  weuld  not  Bcceamrily  < 

I  "Cir*!  Rfrf.,'  jnJ  edii.  p.  «5. 
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sist  wholly  of  solid  omaL'  Pntf.  AnMis  has  followed 
the  growth  of  a  reef  Upon  a  platform  of cakaitous  organic 

debris,  and  he  has  found  elevated  coral-reefs  which  rest 
on  such  a  platform.  Mr.  Murray's  observations  explain 
how  a  reef  may  j^tovv  otuwani  on  a  talus  of  its  own  debris. 
There  appears  to  be  no  reason,  indeed,  why  a  calcareous 
mass  of  almost  indefinite  thickness  might  not  be  formed 
without  the  aid  of  subsidence.  Its  upper  zone  might  be 
dmctly  doe  to  oonl  growth,  while  the  larger  part  of  the 
mass  might  b*  OOaipOMd  of  an  aggregate  of  coral  debris 
mixed  with  the  vemains  of  noollusks,  echinoderms,  and 
other  calcirsoas  oiganisnis.  So  impid  is  the  destruction 
of  organic  stiuctuie  through  the  solntion  and  redeposit 
of  c.irlMinatc  of  lime  by  infiltrating  water,  that  a  special 
and  careful  search  might  be  required  to  deteinune  the 
actual  limits  of  the  true  reef  and  of  its  calcareous  pl.it- 
form,  and  even  such  a  search  might  not  be  surrcssful. 

After  a  full  consideration  of  this  secoml  Llitlieu'.ty  I  feel 
compelled  to  admit  that  no  valid  argument  in  favour  of 
subsidence  can  be  based  on  the  steepness  of  the  seaward 
face  of  .1  reef  and  the  thickness  of  the  calcareous  mass 
of  the  reef  itself. 

y.  The  depth  of  some  lagoons  and  lafOoordiBnnela 
loiniahes  probably  the  strongest  aignment  io  mvour  of 
Darwin's  views.  Occasionally  a  depth  of  fody  fethoms 
is  reached,  .and  as  this  is  beyond  the  depth  at  vrilicli  reef- 
builders  ordinarily  live,  it  has  been  nsudedM  A  proof 
that  subsidence  has  taken  place. 

This  thir>!  ilitriLuky  is  thu--  met  by  the  opponents  of 
subsidence.  We  must  remember,  they  say,  that  from  the 
Tcry  amditiOBS  of  Uwir  growth,  patches  of  coral  tend  to 
asstmfie  an  annidar  or  atoU-likc  form,  because  the  outer 
parts  grow  vigorously,  while  the  central  portions  eventually 
die.  Where  the  ooral-patcbMCoalesoeand  extend  along  a 
bank  or  shofe,  it  is  their  outer  or  seaward  fines  that  flourldi. 
The  inner  part;,  as  they  are  more  and  more  cut  off  from 
tihe  food  supply,  gradually  die.  While  the  outer  face  of 
tlM  reef  grows  seaward,  the  inner  m.argin  is  attacked 
partly  by  the  solvent  action  of  the  carbonic  acid  of  sea- 
water,  partly  by  xvmd  waves,  and  '.he  tidal  scoiii  sweeps 
away  much  tine  detritus  through  gaps  in  this  reef.  In 
dda  way  the  lagoon-channel  is  widened  and  deepened. 
In  a  perfect  atoll,  that  is,  an  unbroken  annular  reef  ol 
coral,  the  lagoon  could  not  be  deepened  by  any  mere 
•bnakm  of  £e  dead  coral  and  removal  of  the  detritus  in 
sospensioo,  bat  aobtion  by  carlMmic  acid  would  still  cotas 
into  play.  It  is  further  to  be  borne  in  mind  that  small 
lagoons  are  shallow  and  are  being  filled  up,  and  that  it  is 
only  tlio  lar^^e  ones,  encircled  by  nearly  continuous  reefs, 
where  the  corals  in  the  lagoon  and  along  the  margin  are 
dead,  ami  where  the  effects  (  t  -iolution  ni.iy  be  conceived 
to  have  been  longest  in  operation,  that  the  depth  of  the 
lagoon  detccDds  mIow  toe  limits  at  whkh  rn^buiMeri 

I  do  not  v^ard  this  solution  of  the  didicultjr  at  wholly 
attafactoty.  Of  the  fact  that  dead  calcareous  organisms 
are  attacked  and  carried  away  in  sohition  by  the  caibonk 

acid  of  sea-water  there  cannot  be  any  question,  and  this 
process  must  be  of  great  geological  importance.  Whether 
the  solvent  action  is  sufficient  to  account  for  the  excep- 
tional depth  of  some  lat;oons,  is  siill,  I  think,  open  to 
Inquiry,  it  seems  to  me  not  iinprob.'.ble  ihat  these  com- 
paratively few  deep  l.agoons  may  owe  their  depth  partly 
to  subsidence  But  if  this  be  the  case  it  wculd  lend,  I 
am  a£raid|  but  slender  support  to  a  theory  of  wide  oceanic 
depression.  That  there  must  beSOlM  areas  of  subsidence 
over  the  comi  regions  is  .almost  oMtain,  and  the  few 
scattered  deep  lagoons  may  possibly  indicatO  Some of  these 
areas. 

Having  thus  fully  examined  the  aiguments  on  both 
iidea  of  this  intarestiog  and  inqMitaat  quwtien,  I  feel 

*  Aa£  OaoaCyii  ef/.}  cHo  enunple*  of  nilcd  conl-iMfc  aj*  Io J/otm 
aham  mm**I  t      w;  do  ntm«t  know  how  awdi  of  Uw  fookb  MM  eani 
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myself  sefaictantly  compdled  to  adnit  that  Darwin'a 
theory  can  no  Icmger  be  accepted  as  a  complete  solution 

of  the  problem  of  coral  r-  efs.  \"n  one  could  be  more 
impressed  than  myself  with  the  snDpIiciix  of  this  theory, 
the  brilliancy  of  its  generalisation,  sts  reiiiarkable  htness 
in  geologu  al  tiicory,  and  the  grandeur  of  the  conceptions 
of  gcogr.qihic.il  revolution  to  which  it  leads.  I  am  fully 
alive  to  the  serious  changes  which  its  abandonment 
will  make  in  some  departments  of  geological  speculation* 
Hut  in  the  face  of  the  evidence  which  has  now  bean 
accumulated,  I  can  no  longer  regard  the  accepted  theory 
as  generally  applicaUe.  ibat  it  may  poasi^  be  trua 
in  some  Instances  may  be  readily  granted.  iWo  may 
be  areas  of  subsidence,  as  there  leit.iinly  are  areas  <* 
elevation,  over  the  vast  regions  where  coral-reefs  occur. 
It  may  be  conceded  that  subsidence  may  sometimes  hav  e 
provided  the  platform  whereon  coral  reefs  h.ive  spuing 
up,  and  m.iy  h.i\e  contributed  to  heiglucn  ro.ue  reefs  and 
to  deepen  some  lagoons  and  lagoon-channels.  But  I  do 
not  believe  that  we  are  now  justified  in  assuming  sub- 
sidence to  have  taken  place,  from  the  mere  existence  ot 
atolls  and  barrier-reefs.  Its  occurrence  at  any  looaHty 
must  be  proved  by  evidence  of  special  local  movement. 
It  may  have  gone  on  at  many  localities  where  atolls  and 
barrier  reefs  are  found,  but  the  existence  of  such  resfs 
is  no  more  necessarily  dependent  upon  subsidence  than 
upon  elevation.  Ttiese  subterranean  movciiients  must 
be  li>oked  upon  as  mere  accidents  in  a  general  process  of 
coral  growth  which  is  wholly  independent  of  them. 

I  may  in  conclusion  refer  to  one  or  two  difhcitltios 
which  have  long  been  felt  to  be  serious  drawbacks  to  the 
theory  of  subsidencOt  but  which  disappear  when  the 
newer' views  of  the  origin  of  coral-reefs  are  accepted.  If. 
as  Darwin  anppoeed,  the  coral-islands  of  the  Pacific  and 
Indian  Oceans  represent  the  last  peaks,  of  solMnerged 
continents,  it  is  incredible  that  continental  rocks  should 
not  be  found  among  them.  The  oceanic  islands  (except 
,  of  course  ih.jse  ■  imipo^til  of  coral-rock)  are  of  volcanic 
I  origin  and  shou  none  of  the  granites,  schists,  and  other 
I  rocks  which  iniv;lii  1  1. 1  In  t  n  Innke'l  for  on  such  elevated 
summits.  They  h.ive  betn  piled  up  by  the  accumulation 
of  lavas  and  tuffs  discharged  from  the  earth's  interior,  and, 
where  they  occur,  noint  to  upheaval  rather  than  sub- 
sidence. Again,  aa  Mr.  Murray  hM  shown,  the  inorganic 
deposits  of  the  ocean-Aoor  aae  eompoaad  of  volcanic 
deoRs  with  a  singular  absence  of  the  minonle  that  conr 
stittue  the  usual  crystalline  rocks  of  our  continents. 

No  satisfactory  proofs  of  a  general  subsidence  have 
been  obtained  from  the  region  of  coral-reefs,  except 
from  the  strui  ture  of  the  reefs  themselves,  and  this  is  an 
inference  only,  which  is  now  disputed.  I'rom  the  nature 
of  the  case,  indeed,  traces  of  subsidence  can  hardly  be 
expected.  A  few  examples  have  been  cited,  such  as  the 
occurrence  of  trunks  of  cedar-trees  in  a  layer  of  red  scit 
at  Bermuda,  lying  between  the  calcareous  deposits  and 
at  a  depth  of  4a  feet  below  low-water  mark.  This  indir 
catei  a  recent  subsklcooe  of  tiiat  tract ;  but  it  may  he 
merely  local,  and  may  be  doe  to  the  sinking  down  of^  the 
roof  of  one  of  the  caverns  into  which  the  limestone  is  so 
.ibur.dantly  lionev combed.  Ciccisionally  along  the  mar- 
gins of  lagoons  trees  are  found  at  the  water  edge,  in  a 
position  suggestive  of  subsidcii'  c  I'.ut  the  removal  of 
the  calcareous  rock  by  solution  or  wa\e-action  might 
equally  account  for  their  condition. 

Of  elevation  in  the  region  of  aloUs  and  barrier- 
reefs,  there  is  almost  everywhere  more  or  lees  distinct 
evideooe.  Prof.  Dana  has  collected  the  £wis  wbidt 
prove  that  recent  elevatory  movements  of  uneipial  and 
local  extent  have  occurred  in  all  parts  of  the  ocean.' 
Upheaval  has  taken  place  even  in  areas  where  barrier- 
reefs  and  atolls  are  in  vigorous  growth.  .Such  an  associa- 
tion of  upheaval  with  an  assumed  general  subaidenoe 
requirefli  on  the  subsidence  theory,  a  cuaihrona  and 

•    Coraii  and  Cocml  Islwda."  md  («it.  p.  («4. 
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entirely  hypotheiical  series  of  upward  and  downward 
moveineir.s.  These  are  unnecessary'  if  we  can  be  con- 
vint:ed  ihat  coral-reefs  grow  up  independent  of  terrestrial 
moMTincnts,  which  may  in  one  area  be  in  an  upward,  in 
another  in  a  do vn ward  direction.  From  this  point  of 
view  the  reeft  stand  up  as  the  result  of  a  coaiplex  series 
of  agenciei|  among  which  the  more  important  are  on  the 
one  band,  the  temperature,  solvent  power,  currents,  tides, 
and  waves  of  tlie  sea,  and  on  the  other  hand,  the  amount 
and  direction  of  the  supply  of  pela^i^ic  food,  the  up- 
building of  calcareous  de|>osits  tn  the  lowt  of  r  i  f  luiil  U  r-, 
the  outward  vigoroui  Kro*th  of  the  cor.il  iu,i>DCb  and  | 
their  ilei:ay  and  tieath,  an  1  the  solution  of  their  skeletons 
in  the  inner  parts  of  the  roets.  All  these  causes  are 
known  and  visibly  active.  Without  the  cooperation  of 
any  other  supposed  or  latent  force  they  appear  to  be 
entirely  adequate  U>  tile  task  of  boildiag  up  the  present 
coral-reefs  or  the  oceans^  Arch.  Gbikie  ' 


DR.  JOHN  LA  WRENCE  LSCONTE  j 

¥NFORMATION  has  just  been  received  in  this  country 
*     anrotincing  the  deatli  of  Ur.  LcConte.   He  wa^  born  | 
ill  New  ^'iirk  on  .M.i\   i  ^,  1825,  and  was  the  son  of  a 
djstinguiihed  officer  in  the  United  States  army,  himself 
an  entomoloj'ist.     He  adopted  the  medicnl  profession, 
and  during  the  secessionist  war  he  n  irn  il  as  medical  , 
officer  of  volunteers.    The  forejjoin^  u^e    inly  brief, 
specially  biographic  account  is  chiefly  derived  froA  infor- 
mation furnished  io  Dimmock's  "Special  BiUiogiaphy  . 
of  American  EntomolQnsti^  No.  1."  \ 

LeConte  conid  have  been  on1)r  nineteen  yean  old  when 
he  published  his  first  entotnological  paper  on  certain  new 
species  of  North  A-nerican  Coleoplera  {I'roi  testings  of 
the  Acttiiemy  of  h'^itiirtii  Sciences  of  Philadelphi-x,  v  >1,  ii  ). 
Fro.n  that  time  forward  a  continuojs  series  of  w,iir<s 
and  p  ipers  on  North  A'neric.in  t"  ■/r,'/'A7\;  was  pro 
duced  by  him  until  his  death.  He  m  ide  a  speciality  of 
CoUoptera,  and,  with  few  exceptions,  all  his  writings  were 
deviMed  to  that  order  of  in>ects,and  through  his  exertions 
the  beetles  of  the  United  States  are  now  almost  as  well 
known  as  are  those  of  Europe.  At  the  time  of  his  deatli 
his  published  papers  must  nave  been  nearly  20a  More- 
over he  was  the  acknowledged  authority  in  the  United 
States  on  all  matters  coleopterological,  a  position  which 
must  n.i'urally  h.»\ e  caused  him  v.i-t  irDuble  and  corre-  ' 
spondcncc,  so.netinu-s  wnli  inadequate  rcsult->.  Latterly  I 
he  wnr  ,ed  ^'really  in  company  with  Ur.  G.  11.  Hon:,  of 
Philadelphia,  a  worthy  follower  of  his  tutor  and  a  worthy 
successor.  Their  joint  labours  culminated  this  year^ 
when  was  published  ("  Smitlisonian  Miscellaneous  Col- 
lections,'  No.  507)  a  "  Chssificatioo  of  the  CoteopUra  kA 
North  America,"  a  volume  extending  to  nearfy  600  pages. 
It  is  needless  here  to  refer  to  the  revdhttion  this  work 
and  other  memoirs  (chiefly  by  Dr.  Horn)  created  in  the 
minds  of  coleopterists  as  to  the  sequence  of  main  divi- 
sions, &c.  .Ml  v'lirking  entomologists  are  sufficiently 
alive  t'j  the  iin(K)riance  of  the  new  ideas  put  forth.  In 
fact  this  volume  mit;tit  have  been  considered  a  model  of 
a  special  monograph  were  it  not  for  a  somewhat  crude 
"Introduction"  on  insects  in  general  that  precedes  the 
systematic  portion. 

In  the  present  condition  of  entomological  science  in  the 
United  States  the  loss  of  Dr.  LeConte  seems  almost  ine> 
parable.  He  and  his  coadiotor.  Dr.  Horn,  and  one  or 
two  others,  stood  abnost  alone  amongst  the  prominent 
American  entomologists  in  holding  no  special  ofllcial 
position  in  connection  with  theii  subject. 

LcConte  once  made  a  lengthy  ^tav  in  Europe,  and  was 
well  know  n  personally  in  thin  (  ouiur\  to  all  the  prominent 
Coleapterists.  Moreo\er  he  was  honorary  member  of 
several  of  the  European  entomological  societies,  including 
the  Entomological  Society  of  London;  his  personal 
friends  in  this  country  wcie  numerous.  Since  the  death  Of 


Say  ^whose  scattered  works  were  carefully  collated  and  re- 
edited  by  the  subject  of  this  notice;  entomoto^'ic  .l  ^cieuoe 
in  America  has  not  bad  to  deplore  so  severe  a  loss,  and 
Say's  death  was  not  finaqght  wUb  the  same  signifu  ance. 

R.  McLacula> 


THE  LATE  MR.  DARWIN  ON  INSTINCT 

AT  the  meeting  of  the  Linncan  Society  this  evCBUSg 
(December  6)  a  highly  interesting  posthnmous 
paper  on  Instinct,  by  Qiarles  Darwin,  will  be  read 
and  discussed.  We  have  been  favoured  with  an  early 
abstr.ict  of  the  same^  which  we  here  present  to  our 

readers. 

.■\tter  detailing  sundry  facts  with  reference  to  the  migra- 
tory instincts  of  different  animals,  Mr.  Darwin  proceeds  to 
suggest  a  theory  to  account  for  them.  'Ibis  theory  is 
precisely  the  same  as  that  which  was  subsequently  and 
independently  enunciated  by  Mr.  Wallace  io  Naturb, 
vol.  X.  p.  4$9.  Tbusi  toquote  fitom theessay :  "Doriagthn 
long  course  of  ages,  let  valleys  become  converted  Into 
estuaries,  and  then  into  wider  and  wider  artns  of  the  sea  ; 
and  still  I  can  well  believe  that  the  impulse  [originally 
due  to  seeking  fooilj  which  leads  the  pinioned  goose  10 
St  ramble  norihw.ini,  would  lead  our  bird  over  the  track- 
less waters;  and  tli.il,  by  the  aid  of  the  unknown  jiuwcr 
by  which  many  animals  (and  savage  men)  can  retain  a 
true  course,  it  would  safely  cross  the  sea  now  covering 
the  submerged  path  of  its  ancient  journey." 

The  next  topic  considered  is  that  of  instinctive  fear. 
Many  facts  are  givei^  sho«in|E  the  gradual  acquisilioa  of 
such  instinctive  fear,  or  herecutary  dread,  of  man,  during 
the  period  of  human  observation.  These  facts  led  Mr. 
Darwin  to  consider  the  instinct  of  feigning  death  as 
shown  by  sundry  species  of  animals  when  m  the  |)ieicncc 
of  dinger.  Seeing  that  '•  death  is  an  utiknown  state  to 
each  living  creature,"  this  secmeii  to  him  "  a  rem  irkable 
instinct,"  and  acccwdingly  he  trieil  a  number  of  experi- 
ments upon  the  subject  with  insects,  which  proved  that 
in  no  one  case  did  the  attitude  in  which  the  ftnifllTil 
"  feigned  death '  resemble  that  in  whidl  the  animal 
really  died }  so  that  the  instinct  really  amounts  to  nothing 
else,  in  the  case  of  insects  at  aD  events,  than  an  instinct 
to  remain  motionless,  and  therefore  inconspicuous,  in  the 
presence  of  danger.  From  the  facts  given  with  rnard 
t'l  certain  vertebrate!  ani  ii.il<,  howtscr,  it  is  doootful 
tiLUv  fir  this  e.\pl.ination  can  be  applied  to  ihcm. 

A  large  ])art  of  the  essay  is  devoted  to  "  Nidiiication 
and  Habitation,''  with  the  object  of  showing,  by  an  accu- 
mulation of  facts,  that  the  complex  instincts  of  nest- 
building  in  birds  and  of  constructing  various  kinds  of 
habitations  by  mammals,  alt  probably  arose  by  gradual 
stages  under  the  diiecting  influence  or  natural  selection. 

The  essay  coochides  with  a  number  of  "miscellaneoas 
remarks "  on  instincts  in  general.  First  the  variability 
of  instinct  is  proved  by  sundry  examples ;  next  the  fact 
of  double  instincts  occurring  in  the  same  species  ;  after 
which,  "  as  there  is  oiten  much  difficulty  in  imagining 
how  an  in^tmct  could  first  have  an-cn,"  it  i;-  thought 
"  worth  while  to  give  a  few,  out  of  many  cases,  of  occa- 
sional and  curious  habits,  which  cannot  be  considered 
as  regular  instincts,  but  which  might,  according  to 
our  views,  give  rise  to  such."  Finally,  cases  of 
special  difficulty  are  dealt  with ;  these  may  be  dassi* 
fied  vader  the  folktwing  heads:— (1)  Siminr  instincts 
in  uoallied  animals ;  (2)  dissimilar  instincts  in  allied 
animals  ;  (3)  instincts  apparently  detrimental  to  tike 
S|)eciej  will  li  them;    (4.  in-tincts  pcrfonMd 

only  oiue  iluiin^  liic  iifetilue  of  an  .mim.u  ;  (5)  instincts 
of  atritlin  -  or  useless  character;  (6)  spcci.il  difticulties 
connected  with  the  instinct  of  migration;  (7)  sundry 
other  instincts  presenting  more  Or  kss  difficulty  tu  the 
theory  of  natural  selection. 

The  "Cenchtsion*'  gives  a  tnromary  of  the  general 
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urinciples  which  have  been  set  I'onh  by  ihe  wliulc  essay.  ' 
This,  therefore,  we  shall  quote  tit  ,xtt-itio: — 

"  We  have  in  this  chapter  chiefly  considered  the  in- 
stincts ot  animals  under  tne  point  of  view  whether  it  is 
possible  that  they  could  have  been  acquired  through  the 
means  indicated  on  our  theory,  or  whether,  even  if  the 
ttmpkrooes  conid  luive  been  thus  acquimL  others  are 
so  oomplex  and  wonderfiil  that  thejr  mnat  We  been 
spedaAr  endowed,  and  dun  overduow  the  dieon  Bearing 
in  otina  the  facts  given  on  the  acquirement,  through  the 
selection  of  sdf-ervinating  tricks  or  modification  of  in- 
stinct, or  through  trainin;^'  and  habit,  aided  in  some 
slight  de;;ree  by  imitaiion,  of  hercditar)  actions  and  dis- 
positions in  our  domesticated  animals  ;  and  their  paral- 
lelism (subject  to  having  less  limei  to  the  instincts  of 
aninwl^  in  a  state  of  nature:  bearing  in  mind  that  in  a 
State  of  nature  instinas  do  certainly  vary  in  some  slight 
decree :  bearing  in  mind  how  very  genenlly  we  find  in 
aOied  but  disdact  animals  a  gradation  in  the  more  com' 
flex  Instincts^  vhich  shows  that  it  is  at  least  possible  tliat 
a  complex  instinct  might  have  been  acquired  by  succes- 
sive steps  ;  and  whicli  more  )vcr  generally  indicate, 
according  to  our  theor\,  tlie  attual  steps  by  which  the 
instinct  has  been  acquired,  in  as  nnich  as  we  suppose 
allied  instincts  to  have  branched  off  at  ditfen  in  ^ta^'cs  of 
dciceni  trum  a  common  ancestor,  and  therefore  to  have 
retained,^  more  or  less  unaltered,  the  instincts  of  the 
aevcfal  lineal  ancestral  forms  of  anyone  species  :  bearing 
aO  tilts  in  mind,  together  with  the  oerUiniy  that  instincts 
axe  as  important  to  an  animal  as  their  generally  cone- 
lated  structttres,  and  that  in  the  struggle  for  life  under 
changing  conditions,  slight  modifications  of  instinct 
could  hardly  fail  occasionally  to  be  profitable  to  itnli- 
viduals,  I  can  sec  no  o\  erwhehning  diiticulty  on  our  1 
theory.  Even  in  the  most  niar\ellous  instinct  known, 
that  of  the  cells  of  the  hi\e-bee,  we  liave  seen  how  a 
bwi-iple  instinctive  action  n^ay  bstd  tO  results  whicb  fill 
the  mmd  with  astonishment. 

**  Moreover,  it  seems  to  me  that  the  very  general  fact 
of  the  gradation  of  complexity  of  instincts  within  the 
limiu  of  the  same  group  of  animals;  and  likewiie  the 
&ct  of  two  allied  species*  placed  in  two  distant  parts  of 
the  world  and  surrounded  oy  wholly  differect  conditions 
of  life,  still  having  very  much  in  common  in  their  in-  ' 
Stinas,  supports  our  theory  of  descent;  for  they  aie  ex- 
plained by  it  :  whereas  if  we  look  at  each  instinct  as 
specially  eniiowed,  we  can  only  say  that  it  is  so.  The 
imiKrrfcLt.ons  and  mistakes  of  instinct  on  our  theory 
cease  to  be  surprising  :  indeed  it  would  be  w  onderful  that 
far  more  numerous  and  flagrant  ca^e^  could  not  be  de- 
tected, if  it  were  not  that  a  species  which  has  failed  to 
become  modified  and  so  far  perfected  in  its  instincts  that 
it  could  continue  struggling  with  the  oo-inh^tants  of 
the  same  region,  wonld  simply  add  one  more  to  the 
myriads  which  have  become  extinct. 

"  It  may  not  be  logical,  but  to  my  imagination  it  is  far 
more  satisfactory,  to  look  at  the  young  cuckoo  ejecting  its 
foster-brothers,  ant-,  making  slaves,  the  larva?  of  the 
Ichneuinonid.i-  feeding  \s  iihin  the  live  boii.cs  of  their  prey,  I 
cats  playing  with  mice,  otters  and  cormorants  with  living 
fish,  not  as  instincts  specially  given  by  the  Creator,  but 
as  very  small  parts  of  one  general  law  leading  to  the 
advanceaaent  cf  all  oigantc  bodies— Multiply,  Vary,  let 
tiie  StcOQgest  Live  and  the  weakest  Die." 


POHTO  RICO 

TTHRf  lUCH  the  courtesy  of  Sir  loscph  Hooker,  we 
•*     are  able  to  publish  the  foiluwing  inlcrcbling  com- 
munication from  Baroa  Eggen  on  the  island  of  Porto 

Rico:— 

St.  Thomas,  October  aa,  1883 
Dear  Sir  Joseph  Hooker,— It  is  a  looig  time  since  I 
vnieyoa  last  I  have  meanwhile  at  last  accomplished 


my  long-cherishcd  de-ign,  partly  at  least,  of  exploring 
the  Luguilio  Mountains  in  Porto  Rico,  which  island  I 
visited  during  April  and  May  this  year. 

I  spent  about  five  weeks  there,  living  for  some  time  in 
the  hut  (rf  a  "  fibaro  "  or  native  labourer  on  the  Sierra,  at 
an  altitude  of  about  2200',  on  the  edge  of  the  primeval 
forests  tint  still  cover  all  the  higher  part  of  the  mountain 
range. 

Since  my  return  I  have  been  busy  arranging  my  coUeG« 
tions,  the  greater  part  of  which  anpean  in  the  ninth  and 
tenth  oeMwy  of  my  "  Flan  lame  Ooddentalis  Exsic- 

ccata.'' 

.As  for  thf  m  ii<-:  ,i'i  uli.ir.ii  ter  of  the  Sierra  forests,  they 
of  course  resemble  in  their  main  outlines  those  of  the  other 
West  India  Islands.  There  is,  however,  especially  one 
feature  that  strikes  me  as  being  peculiar  to  this  mountain 
ridge  compared  with  the  woods  of  other  islands,  for 
example,  of  Dominica.  Whilst  the  climate  is  just  as 
moist  in  the  Sierra  of  Porto  Rico  as  in  that  Dominica, 
the  fattsts  of  Poeto  Rico  seem  nearly  entirely  deMtUutt 
o/t^fiAytts  nWh  the  exception  of  some  few  Bromeliads 
and  a  very  rarely  occurring  stray  orchid.  But  orchids 
in  general  and  epiphytical  ferns,  such  as  Tnc/wmtuus 
and  HymcHopkyUuni,  ,  ,irr  onspicuou-.  by  their  ab- 
sence. Of  palms  1  found  but  one  species,  which  1  have 
distributed  in  my  "  Flora, '  1  sdieve  it  is  a  EuUrpe,  grows 
gregariously  at  an  altitude  from  1 500'  to  3000'.  No  Cycads 
were  seen  at  all. 

On  the  other  hand,  I  found  several  interesting  trees, 
especially  a  beantifiu  r«AnniM,  with  immense,  white, 
odorous  flowers  and  silvery  leaves,  whi^  would  he  very 
ornamental.  The  wood  is  used  tor  thnber,  and  called 
.S.ihino,  .\  llirulla  \vith  crimson  flowers  I  also  found 
r.ilher  common  ;  it  is  not  described  in  any  of  (  .riseb  ich's 
publications.  .\n  unknow  n  itee  witli  beautiful,  oran;;e-like 
ibliagc,  and  large,  purple  tlowets  \  ery  similar  in  shape  to 
those  of  Sco-vcla  I'luiititii,  split  along  one  side,  a  tall 
Lobeliacea,  a  large  HeUtonia,  nearly  allied,  it  seems,  to 
H.  canbbaa.  Lam.,  and  several  Other  as  yet  undetermined 
trees  and  shrubs,  are  among  the  most  remarkable  things 
found. 

On  the  whole  I  was  somewhat  disappointed  withr^ard 
to  the  result  of  the  voyage,  as  I  had  expected  a  greater 

number  of  novelties,  as  well  as  a  tidier  vegetation  in 
general,  at  least  something  like  the  Caribbean  Islands. 
Hut  these  partly  neRanve  results  may  no  doubt  be  of 
some  value  also  m  forming  an  idea  ot  the  West  Indian 
tlora  in  general.  Of  tree-ferns,  QfttilM  Stmt  and  an 
Atsophila  were  not  uncommon. 

One  of  the  most  conspicuous  trees  in  voine  |urt-.  is  the 
CoccoMa  nmaropkyltat  which  1  found  on  i.u  first  visit  to 
Porto  Rico.  This  tree  is  found  up  to  an  altitude  of  2000^, 
but  chiefly  near  the  coast,  where  it  forms  extensive 
woods  in  some  phices,  which  at  the  time  of  flowerings 
with  immense,  purple  spikes  more  than  a  vard  loDg^aW 
very  striking.  The  tree  is  named  Orteg<5n  by  tlM  in- 
hahi;.un- ;  it  docs  not  seem  to  occur  on  any  of  the 
liriiish  1 -lands,  but  to  be  contincd  to  Porto  Rico  and 
Ha)ti :  at  le.ast  I  do  not  see  it  mentioned  in  Giisohndi's 

"  Cat.  Plant,  cubensium. " 

The  people  cultivate  sugarcane  in  the  plains,  which 
are  very  fertile,  yielding  three  hogsheads  on  an  avetage 
per  acre  without  any  kind  of  manure.  Besides  this 
staple  produce,  a  very  good  coflee  is  produced ;  it  does  not 
appear  that  any  blight  nas  as  yet  pcioeptibly  aflected  the 
shrubs  here.  Rice  is  very  oomaBonly  cultivated  on  the 
hills  in  the  Sierra.  I  suppose  it  must  be  a  kind  of  moon- 
tain  variety,  as  no  inu.d  ition  or  other  kind  of  watering 
is  used,  kicc  is  m  tail  ilie  >t,iple  food  of  the  labourers, 
together  with  pl.iriiaui  -iiul  yaCuiia,  / 1'.  Cii/iulium  tSiuliH' 
turn.  Immense  pastures  of  HymentxJutc  sirtatiim  ;Mala- 
hojilla) occupy  apart  of  the  lowland,  and  ited  laij^e  lards 
of  cattle  of  an  excellent  quality.  St.  Thomas  and  the 
French  isbnds  all  obtain  their  butcher's  meat  fiom 


Digitized  by  Google 


ISO 


NATURE 


[Dec  6,  1883; 


beliere  even  Barbado* 


to  Porto 


Ports  Rico;  I 
lUoo  for  cattle. 

The  island  is  very  richly  endowed  by  nature,  but  miser- 
abty  governed,  and  the  people  themselves  not  worth  a 
much  better  government,  being  given  to  gambling  in  the 
extreme  throughout,  thus  squandcrinij  away  every  doUat, 
from  the  rich  )ilanter  and  priest  ilnun  -.o  tiie  lowest 
labourer  and  beggar.  Yet  they  are  hospiuibie  and  vtry 
polite  10  >!rangers,  with  that  rematlcaiiic^  vndiBaging, 
inbred  Spanish  politoiMH. 

It  may  fimlly  interett  you  to  hear,  from  ths  fiict  that 
yoo  take  a  prominent  pert  in  the  advaaeement  of  the 
material  progress  of  the  English  West  India  Islands,  how 
we  are  working  in  that  respect  here  in  St.  Thomas. 

I  have  on  my  estate  now  about  4000  DIvi-Divi  trees 
growing  and  doing  well,  except  for  the  deer,  which  do 
much  damage.  On  the  coast?  I  have  over  2CXX3  cocoa- 
nut  trees  planted;  cultivation  of  the  S.atscTifni  fiuinecnsts 
is  going  on  for  making  fibres  ;  a  large  tract  of  land  stocked 
wioi  Hamatoxylon  I  have  now  prescrsed,  and  try  to 
Bttike  it  a  regular  forest,  to  be  cut  down  gradually. 

In  company  with  an  engineer  here  I  have  now  ordered 
a  machine  from  England,  Smith's  fibre  machine,  which 
fo  befa%  used  in  the  Maontios,  in  order  to  work  up  our 
immense  quantity  of  Agave  and  Fourcroya,  the  raw 
material  bemg  close  at  hand  in  unlimited  quantity  near 
the  sea. 

I  have  published  a  couple  of  articles  on  the  material 
resources  of  tho'-e  i^lands  in  one  of  tlic  1  ir^jcst  Danish 
newspapers,  of  which  I  beg  to  send  you  a  copy,  in  order 
to  make  private  persons  and  Government  move.  Among 
the  former  a  good  many  have  started  on,  but,  as  you  may 
peihape  hn*e  Mard,  governments  are  sometimes  slow  in 
moving,  leprasenting,  aa  they  do  eminently,  that  great  law 
ofnataie, 

However,  so  fw,  and  considering  the  short  e|MKse  of 
time,  I  am  very  well  satisfied.  1  think  there  ii  a  hSx 
change  now  of  the  West  ImUet  in  geiwnd  entering  upon 

a  new  prosperous  career. 

I  am  also  going  to  try  e-\periments  with  the  manu- 
facture of  tannin  extracts  from  li.irk  of  CoaoMti,  R/iiso- 
pkora,  and  the  pods  of  the  \ariou,  .\i;:n  ms,  which  are  a 
great  nuisance  here  on  account  of  tbcir  rapid  growth. 

The  AIm  stm^ervirens  will  also  be  made  useful  in  a 
similar  mnoner  as  in  Barbados  and  Canfoe,  it  growing 
here  fpontaneoinly  on  huren  rocks.         H.  Eoons 


THE  REMARKABLE  SUNSETS 

IT  NDKK  the  headings  of  "  Uoud-Glow'' and ''Optical 
^    Phenomena*  «e  have  pohildied  several  letters 
already  on  the  recent  remarkable  sunsets;  we  have 
received  many  others,  the  most  important  of  which  we 
bring  together  here: — 

Perhaps  it  will  interest  yon  and  year  readers  to  bear 
tfeat  the  phenomenon  called  "dond«gloir'*  in  your  last 
nnrai)crs,  was  seen  also  at  Berlin  on  the  three  evenings 
of  November  28,  29,  and  30.  As  far  as  I  could  overlook 
the  sky,  the  details  were  almost  the  same  as  your  corre- 
spondents describe  them  :  A  greenish  sunset  at  3.50, 
an  unusually  bright  red  sky  with  flashes  of  light  starting 
from  south- west.  An  interesting  physiological  [ihcnomenon 
which  we  call  '■  Contrast- Farlxn,  "  was  there  beautifully 
illustrated  by  some  clouds,  no  longer  reached  by  direct 
sunlight  ;  they  looked  intensely  green  Ofi  the  red  sky. 
At  4.30  the  streets  were  lighted  by  a  peei^Uarly  pale 
glare,  as  if  seen  thnragh  a  yellmr  glass.  Then  darkness 
followed,  and  the  stars  became  visible.  But  half  an  hour 
afterwards,  at  5  o'clock,  the  western  sky  was  again 
coloured  by  a  pink  or  crimson  glow.  Persons  who  were 
not  quite  sure  about  its  direction  niistook  it  for  a  Polar 
aurori  ;  others  spoke  of  a  great  fire  in  the  neighbourhond. 
f  atmospheric  refraction  could  be  neglected,  the  matter  1 


(whatever  it  may  be)  thus  illuminated  by  the  smi 
hoar  afker  annaet  aad  45"  above  die  horiaon,  woold 
be  foond  to  be  at  n  beffljtt  ef  about  forty  mites  1  At 
6  o*eloek  al!  was  over.  ^Tbe  first  day  (November  38) 

this  glow  was  still  ftranger,  because  the  lower  v-c-tcm 
sky  was  covered  by  a  large,  daik  cumulus-ciui.d  ;  but 
besides  this  the  three  remarkable  evening  skies  %\  ere  quite 
like  each  other.  ROBERT  VON  Helmholtz 

N.W.  Berlin,  Neue  Witbdmstnnse  16k  Oeoember  i 

P.S.— To^y  it  rains ;  narertlideas  an  onnaBl  brfadit* 
ness  was  to  be  seen  in  die  west  till  y  o'dodt,  ernch 
perhaps  may  he  atbrihirted  to  the  same  "glow.*— R.  v.  H. 

Thk  red  glow  described  by  year  correspondents  ooi»> 

tinned  to  be  visible  here  every  evening  until  yesterday 
(2nd  in  -t  I,  and  there  was  another  fine  displav  of  r-jy ,  .v . 
t  ri'pH.H  uU.  Is  not  "cloud-glow"  a  misnomer  as  applied 
to  what  i>  seen  in  perfc  t;oii  only  when  there  are  no 
clouds,  and  is  invisible  when  the  clouds  are  thick } 
"After-glow"  is  too  comprehensive  an  expression,  as  it 
embraces  the  usual  effects  of  a  brilliant  sunset,  and  too 
limited,  as  it  could  not  be  applied  to  the  phenomenon  as 
recently  seen  before  sunrise.  In  the  absence  ef  a  scientific 
tide  for  something  which  has  been  but  little  invcsti^ted, 
might  not  the  name  "  upper-glow"  be  ade|itcd,  in  contrast 
to  the  under- glow  which  is  thi  predominant  feature  of 
ordinary  effective  sun?ets.  The  red  colour  of  the  rcHcrtcd 
light  is  in  both  cases  1  suppose  equally  due  to  diffraction, 
particles  suspended  in  the  air  obstructing  the  rays  of  least 
wave-length.  Hut  in  the  "  up{>er-glow "  the  reflecting 
matter  is  at  a  great  height  above  the  cloud-level,  in  the 
"  under-glow  "  it  consists  of  the  lower  suifiice  of  the 
clouds  ihcmoelves.  Annib  Lsr 

IJecember  3 

Erratum.— In  the  first  paragraph  of  my  letter  of  the 
syth  ult.  (pi.  109)  a6oo  should  be  iHfioo. 

The  following  extracts  from  my  observations  at  York 
may  assist  in  determining  the  cause  of  the  extraordinary 
series  of  sunrise  and  sunset  ctTccts  during  the  past 
month  November  24:  Unusualcloud  tinge  in  morning. 
November  25  :  Similar  effect  in  morning.  From  2.45  to 
3  D.m.,  blue  sky  from  10*  to  25°  or  30"  from  the  sun,  of  a 
delicate  rote  pink.  This  noticed  by  several,  when  asked 
to  say  if  they  saw  an)  ^^^m^  pecuUar.  It  gave  a  fraenlah- 
gray  cast  to  cirro-cumuli  through  which  it  was  seen. 
Round  the  -m  t'lc  sky  looked  yellowish.  5.30p.m.,  "the 
west  ruddy  .is  trom  giare  of  fire  ;"  not  entirely  gone  till 

6.  Time  of  local  sunset  3. 38,  calculated  from  almanac 

and  observed  sunri'-e  on  2Kth. 

.•\  letter  from  my  f.itlier,  Stm  t .  So: liersel,  :!6l!: ,  evening, 
speaks  of  a  wide  arc  above  the  sunset  lit  up  with  xb» 
most  Morions  pink  shade.  The  clouds  low  in  the  horisoB 
a  stone-gray;  but  the  most  remarkable  of  ail  was  a 
longish  cloud  to  the  north  of  sunset  and  above  aad  beyond 
the  circle  of  i^nk;  that  was  a  bngfatssKe  green.  I  never 
before  saw  such  a  colour  in  any  cloud.  .  . '.  Later,  rays 
shot  up  from  the  sun  like  the  rays  of  aurora." 

28th  :  .Same  pink  halo  at  noon.  Cloud-glare  on  morn- 
ing of  26th  and  27th  ;  to-day,  about  6  a.m.  (sun  rose  at 
N'ork  8.0,  set  3.35).  Sunset  most  striking;  pink  above, 
orange  lower  at  4.20  ;  grass  appeared  of  brownish  sage 
green.  At  5  p.m.  lit  up  all  over  like  red  aurora.  29th  : 
.Same  red  glare,  like  dut  of  a  fire,  at  6.20  a.m.  Glare 
gone  by  6.35  ;  cirri  in  east-south-east  lit  up  by  6.45.  True 
sunrise  flow  7.10;  orange  at  base  toned  to  yellow-green 
at  7.35,  and  cirri  again  Uack;  relit  at  7.35,  with  rosy 
tinge.  Svm  seen  to  rise  clear  oiF  horiion  at  8.2  ;  Jupiter 
visible  among  faint  l  aze  until  8.13.  9.45  a.m.,  rosy  glow 
round  sun  ;  4  30  p  in,,  a  fading  ordinary  sunset ;  4.45, 
glare  reappearing;  5  p.m  ,  "  tincr  than  ever,"  as  observed 
by  Mrs.  Clark.  December  3  :  Remarkable  lurid  effects, 
4.30  to  5.0  p.m.  Letters  from  .Street  and  Hiriningham 
mention  similar  effects  on  the  28th  and  29tti.   A  para- 


Digitized  by  Google 


Dee.  6,  1883] 


NATURE 


l^ph  in  t  he  Daiiy  .W-u's  reports  them  from  ii  alcford,  Devon, 
on  Monday,  26th,  soon  after  5  p.iu.  ;  27th,  a.m  ;  and  from 
9.45,  a  "  diisky  orange  and  rosy  band  round  the  sun,"  till 
hidden  by  clouds  at  noon;  28th,  p.n).,  29th,  ^.m.,  and 
coloured  "  bands  "  again  round  ihc  sun  at  11  a  m.  To  me 
tbe glue Mvwncmed  as  if  reflected  from  cirrus  clouds  ; 
it  WM  aiiicb  more  like  that  from  the  smoke^rtgioated 
doadt  of  Bumshetiiring  distrieta.  llie  dav  dleet  was 
evidently  from  the  same  cause  as  the  after-glow.   May  it 
not  help  us  to  connect  it  with  the  "green  sun"  pheno- 
menon of  India?    In  that  case  the  possible  connection 
of  the  latter  with  the  volcanic  eruptions  of  Java  assumes 
^>eci.il  intcre;it,  and  may  jjive       ;i  new  insijjlu  into  the 
oppcr  currents  of  wind.    We  have  already  heard  how 
ashes  fell  at  great  distances  to  windward,  reckoning  by 
the  surface  currents.    The  same  upper  winds,  in  the  time 
that  elapsed,  seem  to  have  carried  lighter  ashes,  projected 
still  higher,  over  India.  May  not  the  lightest  ana  higheit- 
projected,  almost  bnpalpabie  dtist  have  been  spread  over 
the  greater  part  of  our  hemisphere,  or  at  any  rate  as  far  as 
England,  whose  distance  from  Calcutta  is  not  double  the 
(iisi  mce  from  Calcutta  to  Java     The  recent  Greenlan  I 
expedition  has  enforced  the  lesson  of  ocean  soundings 
on  the  wide  prev.ilencc  of  such  m.iteri.il.    If  thi-i  su^jgcs- 
tion  has  any  foundation,  then  the  comparison  to  the  Uiii  l 
glare  over  cities  may  be  a  true  analogy.    Just  as  frozen 
fog  panicles  form  around  solid  nuclei  of  smoke,  so  the 
impalpable  dnst  may  have  formed  centres  for  cloud- 
fcrautioniii  air  strata  abow  the  nocmal  range  of  douds. 
York,  December  3  J.  Edmund  Clark 

I'.S.  — De:crnbcr  4:  My  observations  on  last  ni<;ht's 
sunset  were  from  hurried  glances  indoors.  1  find  from 
Mrs.  Clark  that  the  appearances  differedftom  the  general 
diaracter,  being  like  those  of  Sunday  eveamg,  tlw  3Sth. 
She  noticed,  as  did  also  another  lady,  the  cnums 
colour  of  the  moon.  This  fint  was  readied  to  my  mind 
to-night,  when  yesterday's  sunset  effects  were  repeated, 
the  moon,  to  my  surprise,  having  .1  most  striking  green 
tint.   This  was  about  4  25,  and  it  was  still  noticeable  at 

TBIS  alBgolsr  atmosiiherie  asjpeet  prevails  here  daily 
at  sunri-e  and  sunset,  though  there  seem  to  be  indica- 
tion-, til  it  its  splendour  is  on  the  w.inc.  Ic  has  been 
visibi  ■  for  no.ulv  u  luontli,  prolaajjing  daylight  up*ards 
of  ho  ii  At  sii  iri-o,  on  the  iSth,  the  rich  colours  ot 
the  phenonienon  again  sutl'useJ  the  sky,  and  at  sunset 
and  for  upwards  ot  an  hour  afterwards  the  sky  was 
effulgent  ■*  ith  all  the  prismatic  colours.  The  sunrise  of 
the  39th  surpassed  all  previous  ^ae^  in  magnificence, 

rid.  and  duration  of  colour.  The  day  being  lavoumble 
obsemttioo,  it  was  posdble  to  detect  a  mass  of 
attenuated,  white,  nebtdoiB  vapour  surrounding  the  sim 
for  a  distance  of  some  or  40*.  The  sunset  wa«  less 
remarkable  for  tone  and  brillwncy  of  .  ol  ,  ir.  I'e.irly- 
whites  and  steel-grays  musily  picvading  .u  4.15  p  ui.,  n 
faint  rosy  colour  butirii-.cd  the  whole  sky.  At  4.30  p.m.  a 
band  of  glowing  orange-toloureil  liglit,  :iboat  2.5'  in  alti- 
tude, stretched  (rom  north-west  t  )  a  point  near  the  south, 
and  at  $. 1 5  p.m.  a  re  narkablc  body  of  rosy  light  formed 
in  the  west  above  the  orange  coloured  nnns>  ind  sepa- 
rated from  it  by  a  dark  alate-cotoured  spM%  about  2° 
sridc^  small  and  pillar«shapcd  at  firit,  with  the  apex 
pmnting  north,  but  soon  spreading  north  and  soutlk  liUB 
nebulous  body  deepened  in  colour  as  it  grew  in  mass  till 
it  became  a  reinark.ible  vulu^nc  of  vivid  crimson  light 
some  5"  or  6' in  height,  and  25  or  30'  in  length.  At  6 
p.m.  the  colour  ot  tlic  *estern  s^y  had  changed  to  orange; 
afterwards  the  colour  slo  %  iy  died  ovit,  and  night  prevailed. 
On  the  morning  of  the  30th  ult.  the  glow  was  mdibtinctly 
apparent.  In  the  altumoon  there  was  a  den^e  cloud 
canopy  and  considerable  rainftll,  but  an  orange  coloured 
f^KCt  at  simset  was  discernible  through  the  clouds.  On 
ue  1st  last  the  radiaace  of  the  i^w  was  osnsptcuoua^ 


and  l!).,-  sky  richly  coloured  just  before  suari>e.  At  4p.m. 
the  i;l.ire  in  the  west  wa->  brilliant,  with  golden  carmine 
and  green  colours.  At  4  15  the  carmine  colour  dis- 
appeared, the  greater  part  of  the  sky  became  of  a  delicate 
blue,  and  hMig  streaks  of  cirri  of  changeful  colour  hqr 
acrois  the  sky.  Afksr  naaoy  changes  of  tints  a«d  M 
appearance  of  the  usual  glow  like  that  of  a  second  ds^ 
light,  at  5.15  p.m.  the  usual  fiery  glow  rose  in  the  west 
to  an  altitude  of  23  ,  an  i  ci  utiiiued  till  6  p.m. 
On  the  2iid,  the  sky  was  cloudy  before  sunrise,  but  the 
radi.ince  was  visible  alt  the  same,  showing  carmine  and 
golden  hues.  On  that  morning  a  pale  yellow  coloured 
the  sky  till  II  a.  111.  ..\t  sun>et  ihe  iridescent  display  was 

I  less  liriLiJiit  than  u^u  d,  and  commenced  later.  But  there 
were  fiery  reds,  glDwin^  yellows,  and  olive-grecns  in  a  sky 
with  a  detached  cloud  canopy,   tlie  usual  fiery  glow 

I  appeared  at  about  5.50  and  prevailed  tUl  6  p.m.   On  the 

I  morning  of  the  jrd,  before  sunrise,  the  colonied  radiance 
reappeared  in  great  beauty,  and  a  yellow  tint  pervaded  the 
sky  throughout  the  day.  The  win  d  on  this  Aw  u-  is  rough 
from  the  north-west.  The  iliennoine.t r  .1:  middaj  was 
51".  .\t  sunset  the  glow  wa-.  less  splendid  than  hereto- 
fore, and  the  fiery  reds  wetc  dilute  an  1  dilTu>.e.  The  sky 
was  cloudy.  The  glow  lighted  up  tlie  heavens  till 
6  p.m.  as  usual.     This  morning  (4th)  the  sky  before 

I  sunset  was  resplendent  with  ri(£  masses  of  prismatic 
colour.  Suddenly,  at  S.30  a.m.,  when  the  briHiant 
colours  had  vanished,  a  halo  of  iridescent  colours 
encircled  the  sun  for  a  short  time^  as  thoiMb  a  body  df 
vapour  was  swiftly  traversing  the  sky.  In  a  moraaBt 
afterwards  the  colour  of  the  sun  changed  to  an  ezqtdsite 
omeraH  hue,  staining  the  landscape  and  investing  houses, 
li  li!  i  :i^s,  glared  windows,  and  greenhouses  with  a  rc- 

1  ni.uk  thly  weird  aspect.  Before  there  «as  well  time  to 
notice  how  things  appeared  in  a  bright  green  light,  the 
rays  of  the  sun  changed  to  a  deep  yellow,  and  in  a 
moment  afterwards,  as  thoiq^  some  obscuring  medium 
had  been  withdrawn,  the  ordinary  daylight  reappeared. 
At  sunset  to  day  the  display  was  magQlBoeilt  in  variety 
.md  tint  of  colour.  At  4.1 5  the  ustial  o(«nge>colour  bank 
of  glowing,  Itmhioas  vapour  appeared  fn  the  west,  ^ 
tending  to  north-west  and  south-west,  having  above  it  ft 
system  of  rays  of  a  dull,  fiery  red.  The  sicy  was  clear, 
flecked  here  and  there  with  cirro  cumuki-.    .\t  4.45  the 

;  crescent  of  the  moon,  being  just  above  the  fringe  of  red 
light,  assumed  a  h\  ely  (;icen  hue,  and  continued  to  ex- 
hibit the  novelty  of  .111  emerald  descent  till  $  p.m.,  when, 
the  colour  passing  aviay,  the  satellite  resumed  its  silvery 
hue  and  shone  in  the  blue  sky,  while  the  fiery  glow  stiU 
lighted  up  the  west  and  north-west.  It  seemed  to  me 
that  the  moon's  rays  nsutraiised  in  the  aelghboarlMod 
the  fiery  lints  which  ehimcterise  this  iMCulkr  gknr,  as  in 
the  vicinity  of  the  crcsrcnt  blue  sky  prevailed.  It  may 
be  mentioned  that  foreign  particles  are  traversing  thie 

I  atniosphorc.    On  July  14  black  rain  fell  .it  places  round 

I  this  city,  and  .none  was  collected  at  Crowle.  .\  good 
observer,  Mr.  J.  .S.  Haywood,  the  hon  secretary  of  the 
Naturalist  Field  Club,  noticed  the  black  >edimcnt  which 
the  r.iin  had  deposited  on  the  leaves  of  [•i  int'-  and 
shrubs  in  his  nursery.  At  the  time  1  drew  attention  to 
the  ninbn,  and  ventured  to  ascribe  the  discoloratum  to 
the  presence  of  voteanic  dust  It  has  since  transpired  that 
Krakatoa  w.16  in  violent  eraptioo  from  May  ao  down  to 
the  fiual  a6th  of  Anguit,  throwiag  » imst  masses  of  daiH. 
Disceloared  rain  again  fell  hi  the  Mdidnr  of  this  diy  OR 
thci7ihult.  J.LUBOZWAID 
Worcester,  Deceiul>ei  4 

Thk  ruddy  glow  near  the  sun,  so  well  descrrbeu  o 
j.  1.1.  Bozward  in  your  last  number   p.  1021,  was  most 
conspicuous  here  on  the  30th  ult.  both  at  sunrise  and 

,  sunset,    tt  should  be  examined  with  a  spectros  :ope. 

;  Here  diere  were  neither  clouds  nor  cirri  visible.  Yest^ 
day  it  nhied  the  whole  day;  tomrds  evcntac  theikjr 
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became  clear  near  ihc  ^cuiih,  heavy  <  louJ-.  clustering  all 
round  the  horizon;  above  them  the  iinextjUincd  j^iow 
wa>  very  rcm:irkabie  at  sunset.  If  it  ha^  been  observed 
in  England  on  the  same  days,  at  a  distance  of  lo'  in 
latitude,  its  cause  must  be  high  in  the  atmosphere, 
Would  it  not  be  interesting  to  ascertain  how  far  n  has 
been  seen,  at  leait  throoghoat  Eniope  ? 

Amtoimb  d'Abbaoib 
Abbadia, near Hmdaye,  Decembers 

DURINC.  the  latter  half  of  November  we  have  had  here 
also  a  constant  succession  of  remarkable  sun'icts,  and  at 
least  one  sunrise  of  the  same  character.  But  here  the 
effects  have  been  accurately  described  by  the  expression 
"doud-filow."  MasMs  and  atnamen  of  dnO'Caniulus 
vapour  have  harried  up  from  the  west,  evening  after 
evening,  as  sunset  approached,  at  a  rate  greatly  in  excess 
of  the  wind  below,  and  then  as  the  sun  sank  the  whole 
iky  hna  shone  with  a  lurid  coppery  light  which  I  have 
only  very  occasionally  and  partially  seen  before.  Even 
when  the  dusk  was  early  and  thak,  the  lamelorid  glare 
has  shone  as  it  were  behind  the  clouds. 

Hnoty  Cbcil 

Burner,  fioumemoutht  December  i 

I  SHOtnA  not  have  tnahled  yon  with  a  letter  respecting 
the  wooderful  after-glows  which  have  presented  such 

magnificent  displays  during  all  the  past  week,  especially 
on  the  26th,  and  which  li  ivo  attracted  such  universal  at- 
tention, had  1  not  obietvtd  tli.st  im  one  has  alluded  to 
their  appearar.ce  in  the  ipeciroscojie.  I  made  some  ob- 
servations on  the  26th  and  27th  about  4.30  p.m.,  when 
the  colour  wa^  at  its  sieatest  brilliancy,  and  was  struck 
with  the  folloiriaf  pvtieillail (i)  The  ordinary  delicate 
tints  of  the  epectiiini  wwe  mamd  into  twt^  a  deq) 
red  and  a  peculiar  Uoe-green ;  (3)  fai  the  nnddle  of  the 
fed  was  a  strong  dark  band  ;  (3)  on  the  green  side  of  the 
D  line,  and  separated  from  it  by  the  light  band  so  often 
conspicuous,  was  anoiht-i  liand  of  deep  citrine.  The  only 
ii»e  clearly  distinguishable  w.is  one  at  the  extreme  end  of 
the  red  £.  BROWM 

Further  Barton,  Cirencester,  November  30 

The  following  note  of  obiervatioM  of  the  weatem  sky 
made  wMi  a  pocket  spectroscope  on  tiie  evenings  of 
Wednesday,  November  28,  and  of  the  4th  and  5th  mst., 
may  be  of  mterest.  At  about  4  o'clock  -just  after  sunset 
—the  band  which  Mr.  I'l.uzi  .Smyth  has  termed  the  "low 
sun  band,"  was  abnormally  ^tron;^,  so  was  the  Ime  he 
calls  (1.  'I  hc  lines  constantly  scin  in  the  "rain  h.mcl j 
were  not  visible,  and  C^,  was  very  slight.  In  place  of  the  ' 
ordinary  'Tain  band"— a  band  of  absorption  shading  olT 
from  D  towards  the  less  refrangible  end  of  the  spectrum 
^there  was  a  broad  band  of  absorption  which  extended 
neariy  three-fourths  of  the  way  from  D  towards  a,  or 
nearly  half  way  10  C,  ito  darkest  rait  being  at  rather  less 
than  oae^btrd  of  its  width  from  D.  From  Uiis  darkest 
part  it  shaded  off  in  both  directions.  In  a  short  time 
thisbjiid  „T.ii!ually  nearly  disappeared,  the  low  sun  band 
also  diinuii>hing  in  intensity,  while  n  became  extraoidi- 
nariJy  prominent— very  dense  in  the  middle,  and  sightly 
shaded  off  at  both  edges.  At  this  time  the  yellow  and 
orange  of  the  spectrum  seemed  nearly  to  have  dis- 
appeared, the  green  apparently  extending  to  a  consider- 
able  distance  on  the  less  refran  ,ible  side  of  D.  This 
evening  (the  5th),  as  Mr.  Lockyer  pointed  oat.  there  was 
also  a  strong  nuid  of  absoiption  between  6  and  F.  1 
had  not  remarked  this  on  the  28th  or  the  4th,  and  believe 
it  is  imosoal  or  unusually  strong. 

December  5  J.  F.  D.  Domvelly 

.An  optical  phenomenon  has  appeared  at  Hunstanton 
each  afternoon  commencing  Sunday,  the  35th  alt,  at 


about  4  -,o  ji  ;ii..  to  .ind  including  to-day.  The  tint 
a]  pi.u.uii  c  \..is  a  bi  .Uiant  yellow  light  in  the  west,  which, 
j  after  a  few  minutes  lit  up  the  whole  western  horizon,  the 
'  up[)er  sky  being  a  beautiiul  azure  blue,  showing  up  in  con- 
trast a  few  fleecy  dark  stratus  clouds  ;  after  a  few  minutes 
the  yellow  light  gradually  turned  to  pink,  and  the  horizon 
all  round  was  tinged  with  this  colour,  eventually  a  crimson 
arch  formed  in  the  west,  and  gradually  the  whole  thing 
disappeared.  From  the  position  of  Hunstanton,  fiicing 
west  and  north,  remaikable  and  beantiitil  sunsets  are  of 
frequent  occurrence.  This  mondng  as  the  sun  was  fiainf 
a  thm  layer  of  clouds  pervaded  the  whole  of  the  heaven^ 
which  were  tinged  with  pink  in  every  direction. 

Charles  W.  Makoimc 
The  Chase,  King's  Lynn,  December  i 

There  has  been  much  correspondence  in  the  daily 
papers  on  the  subject,  and  it  may  be  useful  10  give  llCVB 
the  leading  points  in  these  communications. 

The  phenomenon  has  not  been  confined  to  this  country. 

The  Times  Rome  correspondent  telegraphs  under  date 
November  30:— "Yesterday  evening  the  population  of 
Rome  was  >lru;  k  uith  adui'r.Uior.,  mingled  with  awe,  at 
the  sight  of  a  s|ilenclul  ])henomenon.  From  fifteen 
minutes  after  sunset  until  more  than  an  hour  later  the 
north-western  hemisphere  was  tinged  with  crimson, 
gradually  incre.-ising  in  intensity  until  it  had  the  appear- 
ance of  the  reflection  of  an  extensive  conflagration,  in 
front  of  which  the  tower  of  the  Castle  of  Saint  Angelo^ 
theci^elaof  St  Peter^  and  the  outline  of  Monte  Mario, 
as  seen  fifom  the  Pincio,  stood  out  in  prominent  relie£ 
Immediately  above  the  horizon  there  was  a  brmd  belt  of 
orange  red,  and  above  that  another  of  green,  surmouiitcd 
by  the  crimson  glare  of  the  aurora.  The  sky  of  the 
eastern  hemisphere  presented  a  uniform  sea-green  lint. 
The  phenomenon  was  repeated  again  this  morning,  and 
again  this  evening.  A  strong  north  wind  blew  all  day 
yesterday  f  the  sky  was  exe^ionally  clear,  and  the  tem- 
perature was  gratefully  warm  and  balmy." 

Again,  an  observer  at  Viareggio,  Italy,  near  the  Carran 
Mountain^  writes  t—**  At  sunset  the  whole  liorlsoB,  from 
Gwsiea  to  the  Bay  of  Spezia,  is  literally  bathed  hi  a  flood 

of  red  light,  which,  during  the  last  few  even  ing>,  has  been 
intensified  in  a  remarkable  degree,  and  prolonged  till 
about  6  p.m.,  when  the  glow  spread  over  the  whole  cloud- 
less firmament,  and  was  reflected  on  the  Carrara  .Moun- 
tains— a  truly  glorious  phenomenon,  produced  b\  the 
more  than  usually  rarefied  condition  of  the  atmosphere 
under  the  influence  of  the  low  temperature  whicn  has 
prevailed  for  some  days,  the  wind  being  north-north- 
west." 

At  the  Cape  also  they  have  attnded  attention.  "A. 
D.  .S.,"  writingtotbe  Times  of  December  4,  says : — "The 
phenomenon  in  question  seems  to  have  been  first  noticed 
m  this  country  on  the  evening  of  the  9th  ult.,  and  it 
recurred  on  several  evenings  during  last  week.  .\  lady, 
who  has  I.itely  l>cen  an  early  riser,  informs  me  that  the 
sky  has  h  ri  tlu-  s.une  unusual  liglit  at  sunrise.  We  have 
just  received  a  letter  fri>m  the  Cape  of  Good  Hope,  dated 
November  2,  in  «hich  the  following  passage  occais:— ' 
'  W  e  have  had  such  extraordinary  lights  neatly  evefy 
evening  for  the  last  five  weeks.  Shortly  after  sunset  a 
red  or  yellow  glow  appears  in  the  wtst,  and  k  ftts  quite 
light  again,  and  temains  so  for  some  time,  and  then  it 
dies  away.  During  the  time  it  lasts  all  the  flowers  seem 
of  such  very  brilliant  colours,  the  pink  roses  especially. 
They  look  as  bright  as  t'ley  are  painted  on  Christm.Ts 
cards,  and  the  green  of  the  oak  trees  is  something  won- 
derful. The  lights  appear  sometimes  in  the  morning 
also,  an  hour  before  sunrise,  when  it  is  generally  pitch 
dark  here." '' 

So  Mr.  C.  J.  Thornton  writes  to  the  Standard,  under 
date  November  28,  as  follows :—"  This  afternoon  I  re- 
ceived a  letter  firom  Moo^yr,  Bengal,  dated  November  5, 
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in  which  was  the  following  passage  ;  '  Have  you  seen  any  I 
unusual  appcaninios  in  The  skv  lately.'  Vox  some  lime 
past  m  this  country  an  txiraurclinary  red  glow  has  been 
seen  in  the  sky  jusi  Ijefore  sunrise  and  ju^t  after  bunset. 
It  seems  to  have  been  noticetiall  over  India  antl  in  l-i;ypt 
also,  but  I  do  not  know  if  it  has  been  seen  in  Europe. 
The  natives  are  full  of  superstitious  fears  on  account  of 
it.  No  one,  so  fiur  as  I  Imow,  has  been  able  to  account 
fpr  it,  but  aevml  theorias,  moivor  leas  absurd,  have  been 
fllaitodt  one  tnring  to  OMiiect  h  with  the  eropilon  in  Java, 
awNhcr  vhh  tae  spoti  on  the  sun,  and  so  «■*  1  do  do! 
know  what  it  can  be,  but  it  is  certainly  very  lemarkaUi^ 
and  1  never  saw  anything  like  it  before.'  " 

.A  correspondent  of  the  Times  sends  the  following  ex- 
tract from  the  Gold  Coast  Times  of  September  14.  The 
phenomena  alluded  to  were  seen  at  C.ipe  C  oast  Castle : — 
"Cn  the  1st  or  2nd  of  this  month  the  sun  was  described 
as  being  blue  in  the  momiog.  It  seems  it  rose  as  usual, 
and  thM  the  clouds  which  passed  over  it,  from  their 
(reateraritj  or  dcaaiQr,  gave  it  dttfannt  a|i|iai«iit  shades 
of  iosecoio«,pjiil^  aad  so  on.  After  the  paiMwe  of  the 
ckmds  its  aptwaiaiice  through  the  base  was  waile  like 
the  moon.  In  fux,  an  Bn^ishman  is  add  to  have  taken 
it  for  the  moon." 

In  Paris  also,  and  elsewhere  in  France^  the  pheno- 
menon h.is  been  very  striking. 

A  torrcsporulc:.;  \m  1 11  ng  from  Croydon  to  the  5'/a«</(/r(/, 
under  date  November  26,  says: — "At  half-past  three  this 
afternoon  the  sk  v  in  the  wcst  <|ilicldy  assumed  a  deep  red 
colour,  which,  after  some  minutes,  Micad  over  the  sky  to 
a  considerable  distance,  tinging  itnuh  a  pale  pink  colour. 
Tht%  agsii^  in  a  few  minatefc  diaappeaind,  and  the  sky 
assnmed  iia  nonnal  eooditioo." 

Another  conrespondent  on  the  same  date,  from  Derby, 
states: — ^'•This  evening  we  have  witnessed  a  most  re- 
markable sunset,  the  sky  being  lit  up  with  a  pale  billi»b- 
yellow  light,  changing  to  orange  and  red." 

Again,  a  correspondent  10  the  s.itne  paper  writing  on 
November  28  from  Skegness,  Lincolnshire, says  :~"  Here, 
in  the  fens  of  Lincolnshire,  where  gorgeous  sunsets  are 
the  mle,  the  phenomenon  has  been  most  remarkable,  and 
eedi  eveniog  rinoe  Sunday  last  the  heavens  have  pre- 
atnted  an  appearance  both  interestiog  and  awe  inqrinng. 
On  Monday  evening  last,  when  the  sun  set  at  3.57,  the 
western  heavens  were  all  aglow  ontil  6.30^  and  the  rich, 
lorkl  glare  of  the  '  after-glow '  had  all  the  appearance  of 
an  immense  ilhiminaiion,  the  rays  of  which,  startin;^  from 
the  direv-tion  of  the  ~cttmg  sun  as  a  centre,  extended  well 
towards  the  zenith.  The  must  remarkable  thing  wis  the 
fact  that  whilst  the  western  sky  was  thus  all  aglow  the 
Stars  m  the  northern  heavens  were  shining  as  brilliantly  as 
at  midnight.  The  '  blood-red  '  appearance  has  been  re- 
peated during  the  rest  of  thi-.  «cek.  The  effect  was  alto- 
gether different  from  the  '  Aurora  Boreaiis^'  there  being 
an  otter  absence  of  the  pecoBar  sdntillation  comnon  to 
that  phenomenon." 

From  Elastboume,  according  to  a  correspondent  there, 
"a  consiilcr.ibic  sp.ice  abo\e  th'-  hills  wliere  the  sun  had 
dis.nppcared  was  a  clear  sk\  v. itli  no  tin^;c  of  red  in  it, 
but  a  pale  greenish-blue  transparency,  to  ile-.cTibe  which 
I  can  find  no  preci  e  words.  Across  this  there  iloatcd 
three  or  four  opaline  cloudlets,  while  a  great  m.i-'S  of 
violet-coloured  vapour  lay  piled  up  in  the  south-west. 
Above  the  pale  and  clear  transparency  was  a  broad  tone 
of  rose-ooloar,  whkb  scened  denser  here  and  there,  and 
also  appeared  to  shoot  vpwards  in  tongae-shaped  nnduhi- 
tions.  As  the  evening  Mvanced,  and  the  true  raniet,  at 
3  57,  took  place,  the  clear  sky  di- appeared,  as  if  drawn 
down  behind  the  liilU,  which  tlif  ru-,y  /  >ne  now  tour  I  r  I, 
and  was  j4r.idually  drawn  down  in  it-,  turn,  but  remained 
nnfadcd  to  the  l.ist," 

Mr.  Sydney  lluoper,  writing  to  the  Slatidard  from 
Ealing,  says:—  "In  none  of  the  correspon'ience  on  the 
subject  of  the  remarkable  sunsets  we  have  bad  lately  have 


I  seen  any  reference  to  what  strikes  me  as  the  most  rurious 
fact  in  connection  with  them,  and«lut;h  in  my  experience 
is  quite  unique.  I  have  observed  sunsets  carefully  for 
the  last  thirty  years,  and  1  have  invariabl)  found  that  the 
crimson  glow  is  the  last  ;  coming  usually  a  considerable 
time  after  the  yellow  glow  has  faded.  The  crimson  light 
is  always  foUowed  by  the  cold  gray  which  precedes  the 
night,  as  many  must  have  observed  when  the  rosy  light 
dies  out  from  an  Alpine  peak.  For  the  last  few  evenings, 
however,  aotaUy  on  Wednesday  night,  there  has  been  a 
reversal  of  ttiis  ral&  A  yellow  glow  has  lirst  overspread 
the  sky,  extending  almost  to  the  zenith.  This  has  gra- 
dually deepened  to  orange,  then  to  crimson.  The 
crimson  has  then  gathered  in  intensity  towards  the 
horizon  until  it  has  become  a  deep,  rich,  horizonUl  bar, 
IiiiL;tri:ijj  long  after  sunset.  Then  came  the  effect  which 
1  lefer  to  as  unique.  After  the  crimson  bad  died  away, 
the  west  was  again  lit  up  by  a  deep  orange  glow  extend* 
ing  over  half  the  sky,  so  intense  in  coloor  tlut  the  lamps 
snowed  as  white  light  against  it.  This  second  glow  is  to 
me  naacconntabte,  and  indicates  a  very  peculiar  condition 
of  the  atmosphere.  Another  fiict,  equally  remarkable, 
was  that  the  whole  effect  was  reproduced  the  following 
(Thursday)  morning,  but  the  order  of  the  tints  was,  of 
course,  reversed.  At  a  quarter  to  six  an  exact  reproduc- 
tion of  the  orange  tint  of  the  previous  evening  was  seen 
in  the  south-eastern  sky.  This  was  folio  .»eil  by  the  deep 
crimson  bar  low  down  in  the  horizon.  Then  the  crimson 
gradually  passed  upwards,  giving  place  finally  to  the 
greenish  yellow  with  which  the  phenomena  commenced 
m  die  evening." 


.  NOTES 

It  is  proposed  to  hold,  during  the  year  1.^84,  an  International 
Exhibitioo,  which  shall  ako  illustrate  certain  bran;:bcs  of  health 
and  iriet  sllnii.  and  which  will  occupy  the  buildings  at  South  Kea> 
sington  ctfcMd  for  the  InlaRnMieaal  fiihsries  Sahifaitioa. 
The  object  of  tte  EdibMoo  wfll  be  to  fflBslnie,  as  vividly  and 
in  as  practical  a  manner  as  po!>Aible,  food,  dre-s,  the  dHcIliiig, 
the  scticKfl,  and  the  workshop,  as  affecting  the  condtiious  of 
healthful  life,  and  also  to  brinj;  into  public  notice  the  n>o»t  recent 
applianfles  Cmt  elemeniaqp  school  issdisf  and  instraciiM  hi 
applied  icieBce,  art,  and  luuidicnfts.  Ths  ialleease  of  Dodeia 

aaitary  knowledge  and  intellectual  progmS Vpon the  «elf.>re  of 
the  people  of  all  ciassct  and  all  nations  will  dns  be  pracacally 
demonstrated,  and  an  attempt  will  be  made  to  diqplay  the  most 
valuable  and  recent  advances  which  have  been  atlalasd  la  ibess 
important  subjecu.  The  Exhibition  will  be  divided  into  two 
main  secti  'ii^,  Division  I.  Health,  Division  II.  Kduc.itioii,  and 
will  Im  further  subdivkled  into  six  principal  grou, ».  In  the 
firMpoop  k  is  hrtaaded  specially  to  iltaulrata  the  food  resources 
of  the  worid,  and  the  best  and  most  economical  methods  of 
utilising  them.  For  the  sake  of  comparison,  not  only  will 
Si  eciincns  of  food  from  all  countries  be  exhiMtcd,  bu:  the 
various  methods  of  preparing,  cooking  and  serving  food  w.ll  be 
practkslly  shown.  The  aeascMas  pracsMss  of  manufacture 
connecteit  \«  itb  •■he  ;<re^'aration  of  artideB  of  food  sad  drink  «iU 
thus  be  cxcuipbiitd  ;  .uid,  so  far  as  the  perishable  nature  of  ths 
articles  will  admit,  full  illustrations  will,  Im:  given  of  the  vai  ijus 
descriptions  of  toods  theaMlvea.  In  the  second  group,  dress, 
diiefly  tai  Its  Kkdoa  to  health.  wiU  be  dbptaycd.  lUustiatioa* 
uf  the  cl  jthing  of  the  ]  rincipal  peoples  of  the  worW  may  be 
exijccted  ;  and  .1  part  of  this  Lxhibilion,  whieb,  it  is  anticii'.itcd, 
will  be  held  in  the  gallcrifc.  of  the  Royal  Albert  Hall,  \vdlbc 
devoted  to  the  hi»ti»ry  of  isostume.  lu  the  third,  foortli,  and 
fifth  groopswin  beeompfisedaU  that  peitafais  to  the  hea^thfol 
construction  and  fitting  of  the  dwelling,  the  school,  and  the 
workshop  j  not  only  as  re^pecU  the  needful  arrangcmeiiW  far 
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lanitation,  but  a!- '  iho  fittings  and  furniture  generally  in  their 
effect  an  the  hcalih  dl  the  inmates.  The  most  improved  meihijds 
of  school  construction  will  be  shown,  and  the  modei  of  t  im- 
tedng  and  prereatiqg  the  evils  of  unheallfay  trades,  occupations, 
ud  proeenct  of  naiwlactttre  wUl  ftm  poftkms  of  the  EkWM* 

tion.  T!ii-  sixth  ;rrr  tn  \\\V.  coni;iri  e  nil  th.if  relates  to  primary,  ' 
tcchiiii.il,  and  art  ciiutalioii,  and  will  include  designs  and  I 
in  dcU  fur  school  buildings ;  apparatus  and  appliance^  for 
teaching  i  diagrans,  text-booki^  ftc.  Special  attention  will  be 
dizceted  to  tadnuad  aad  irt  edfloMion,  to  the  rmdis  of  hi- 
du-strial  teaching',  and  to  the  jntrpdacttoo  of  nawHl  and  handi- 
craft work  into  school>. 

On  the  22nd  ult.  the  remainder  of  the  furniture  and  stores  for 
lien  Nevis  Observatory  were  carried  to  the  top  under  great  difli- 
onlties.  The  party  bad  intended  to  make  the  ascent  at  the 
bq^ntalf  of  Uw  week,  Imt,  owia(  to  dw  Mate  of  tbeiraadier,  j 
they  could  not  think  of  it.  On  Thursday  morning,  however, 
although  the  weather  was  not  very  favourable,  it  was  decided  to 
make  the  ascent,  and  at  9  a.in.  Mr.  James  M'Lean,  contractor, 
and  Alex.  Tnrbaii,  who  is  in  charge  of  the  stores,  tluao^  with 
two  aiaiitaali^  atiicied  widi  tone  dwha  «ad  odm  The 
first  part  of  the  jcxney  was  easily  aooomplisbcd.  The  snow  ky 
pretty  heavy  down  to  wiihin  a  mile  of  Achintee  farmhou<e,  and 
several  deep  wreaths  were  encountered  licforc  reaching  the  laVe. 
On  reaching  the  Ued  Bam  they  came  upon  a  long  wreath  of 
About  femani  feet  dwpb  The  mow  haing  aonewhat  toft,  dw 
-party  had  to  cot  a  passage  through,  wbkh  was  a  rather  difficult 
task.  Determined  if  possible  to  reach  the  top,  they  proceeded 
>Inwly,  and,  as  they  ascended,  the  snow  «a-s  found  to  he  dcojn  r, 
in  which  they  somet(me»  sank  to  their  shoulder*.  Farts  where 
dte  whid  bad  driven  off  the  snow  were  covered  with  loe,  nndtr- 
fa)g  tbe  path  difficult  nA  daagetons.  Their  efbrts  how- 
ever, ultimately  crowned  with  for  at  1.30  p.m.,  iive  and  | 
a  half  hours  af;cr  starting,  ihc  party  rcachid  the  O)>scrvatory. 
The  average  depth  of  snow  on  the  level  parts  on  the  summit 
was  about  su  feat,  ud  cend  flhoot  the  ObMratoqrit  mn  eight 
feet.  Mr.  Omond  and  bU  aiMittants  were  in  andlent  spirits, 
are  very  comfortable,  and  noM'  feel  quite  at  home.  The  party 
stirted  on  the  return  journey  at  3. 30,  and  Fort  William  was 
reached  at  6.^  p^m.,  the  whole  journey,  indudiiy  a  slay  of  an 
how  at  tbe  Ofaeervatory,  oceapyiag  nine  bonis. 

Wb  regret  to  learn  of  (he  death,  on  the  jolh  ult.,  of  the  cele- 
hMled  Sncdi^h  zooloi^ist,  Pruf.  Sven  Nilaaoo,  of  the  Land 
Uaiversity,  at  the  .-ige  of  ninety-seven. 

K.  RsNaxDhaacoaraMmieaied  neaotly  (Nevamfaer  3)  to  the 

Royal  Academy  of  Bru^^els  the  results  of  a  cheuiical  and  tnicro- 
jicopic  exaxuiiiation  ot  the  a.^hes  from  the  great  eruption  of 
Krakatoa,  which  fell  at  liatavia  on  Auga»t  27  last.  He  finds 
tittt  tiM  volcaniodnet  oonaisu  mainly  of  glasqr  poriidas,  among 
which  may  be  distiagnUted  crystals  of  plagioelaae,  often  in 
rhomboid.Tl  1  •.tr^'-thv,  au;;ite,  rhunibic  pyroxeiif,  and  inaj,':ieti!e. 
Tlie  rock  wlucli  has  been  blown  into  this  tiucly  dividcii  itatc 
presents  the  general  mineralogical  composition  of  the  augile- 
and  elites,  bat  with  a  nther  hj^icr  proportion  of  silica,  which, 
oa  annlyait,  «h  feond  to  MBOant  to  65  per  ccat  of  the  wfaok. 

A  MEETING  will  be  held  on  Friday  at  the  rooms  of  the  Royal 
-Society,  BurUxtgton  Uouse^  Piccadilly,  whan  it  trill  be  proposed 
to  appcrfnt  a  Committee,  and  to  make  streh  other  arrangements 
as  may  he  c  in^idered  neces-ary  for  the  successful  piomotion  of 
the  William  Spottiswoode  Memorial  Fnnd.  The  chair  will  be 
taken  hy  Prof.  Httdqr,  Tkctideat  of  tbe  Royal  SoeiMy,  at  four 
o'clock  precisely. 

Tus  members  of  the  Polar  meteorological  (tattoo  which  Den* 
OMurk  malmahmd  at  Godthaab  in  Gremdaod  uder  the  faiter> 
ntlfaial  acheme^  ham  jnit  ictenwd  to  Copenhagen.  Tbe  ddef 


of  the  exp<r<lition,  Lient  A.  Pnulsen,  reports  that,  having  left 
Copenhagen  on  May  18,  1882,  in  the  sailing  ship  Cera,  Ihcy 
arrived  at  Godth.tab  on  June  14.  On  the  voyage  out  observa- 
tioosof  the  tempcnUure  of  tlie  sea  and  air  areie  made  evei7bour> 
On  the  arrival  oat  the  expedition  had  to  adaet  tbe  most  ndtahle 

spot  for  ihe  t-ri'-^ii  .ii  >  f  the  four  wooden  buildini^s  brought  with 
thcni,  m  which  the  uiagnclic  and  aslronauical  obtervaiiuiis  were 
to  be  made.  A  iiiuaU  mountain  rid^  near  the  churdi  in  the 
oolony  was  cboaen  ibr  this,  as  the  prdiminary  rescacebea  in  iu 
neighbourhood  slmwed  dwt  the  InlioeMee  of  iron  strata  on  tbe 

ni.i;^!!  'ic  curreri*  ua-i  here  very  small.  The  boildiags  were  then 
erected  and  the  pillar-,  raised  0:1  vihich  the  transit  instrument, 
the  great  astronomical  clock,  and  the  eight  difTcrciit  .uagnetical 
instnoMnta  were  mounted,  and  simultaiteously  the  instruments 
for  the  meteorological  obsenradoas  were  also  placed  so  that  tise 
weathercock  and  the  ancui' imeterj,  as  well  as  the  thennnmeler 
but,  were  situated  as  free  as  p  jssi  h-.  On  Aii^^iut  1  '.he  iiieieoro- 
logical  observations  cuuld  be  commenced,  but  the  niagueiic  ones 
were  throagfa  an  aoeideat  delayed  until  tbe  7th.  From  that  date 
complete  obeervatieaa  were  made  la  eiaet  aeooidaBoa  widi 

\Vt  intern.ttiona!  pri>f;rr;tiime  without  interruption  every  hour 
untii  August  31  this  year,  and  the  cxpcdiitun  has  thereby  fully 
accomplished  its  object,  viz.  of  obtaining  a  full  year's  magnetical 
and  meteorological  obaervalions  in  this  locality.  A  namber  of 
other  leieBtifie  reseaiehea  ham  tl«o  ten  ponaod,  of  wUch 
those  on  the  aurora  1>orealis  should  pvtlenlarly  he  menti-ined. 
This  phenomenon  was  fre<(ucntly  observed  and  studied  duriinj 
the  winter,  while  so.ne  exceedingly  valuable  statistics  were  ob* 
tained  as  to  the  altitoda  of  tbe  aurora  borcalis  above  tlM  earth'a 
kurface  by  meatnremcnti  effected  slomltaneoa  ly  fo  varion  pbeea 
by  light  .signals.  The  measurements  of  atmospheric  clec- 
tridly  have  also  led  to  valuable  results.  It  is  stated  to  have 
been  tbe  best  equipped  Polar  expedition  ever  despatebad  Inai 
Denmark,    We  hope  soon  to  give  further  details. 

Thb  following  commnnlcation  from  Ur.  Charles  Ford,  of  the 
Botanic  Garden,  Hong  Kong,  dated  October  3,  1883,  has  been 

forwarded  to  Ui  from  Kew  for  puhlicatiun  ;  -"l!y  thf 
Latrtei  which  left  this  place  for  London  last  week  1  have  tent 
two  Wardian  cases  of  live  plants,  one  case  of  living  orchids,  and 
a  case  of  herfaacinm  speeimeni^  which  I  brought  back  from  the 
Lo*Fn  Mooalalm  np  the  Eait  River,  and  dtaaat  abeat  afady 
miles  from  Canton,  where  I  itpent  about  three  weeks  In  August. 
On  this  eseur-ion  I  travelle<l  over  about  eighty  miles  of  country 
after  leaving  the  river,  and  consequently  had  a  considerable 
amoent  of  trouble  when  the  natives  knew  I  had  no  boat  to  fitll 
hade  upon,  aad  was  theraliafe  very  mneh  in  their  hands.  I  in* 
tended  to  male  another  tllp  up  the  North  River  during  this 
munlh,  but  that  is  n  >w  impOBiible,  as  Dr.  liance,  who  is  Acting 
Consul  at  Canton,  will  not  apply  to  the  Viceroy  f  ir  passports 
for  any  one,  and  he  says  he  is  afraid  it  will  be  a  long  time  befoK 
he  will  fed  at  liberty  to  do  so.  You  have  no  doubt  heard  of 
the  very  serious  tmnhle  at  Canton,  in  which  a  riot  occurred  and 
nearly  twenty  lluropfan  residences  were  attacked  and  burnt 
down  by  the  Chinese  and  the  valuable  content-  of  the  houses 
carried  off  by  the  mob.  There  is  a  very  ho&tile  feeling  to 
farelgnirs  prevailing  now  amongst  the  Chinese,  and  it  is  con- 
sidered quite  unsafis  to  travel  In  the  country.  I  was  in  the  I.0- 
Fan  Mountains  when  tbe  trouble  at  Canton  commenced,  but  no 
one  attempted  to  molest  me,  aad  I  returned  to  Canton  in  a 
peaaage  jenk  with  150  Chineae  on  board,  and  no  foreigner  betides 
myedf ;  sinee  then,  however,  oattcra  have  beeoae  iMdi  wone. 

Mr.  Sampsor;'-.  herbarium  and  hoitte  were  burnt  when  his  hooae 
was  set  fire  to,  and  Dr.  llancc's,  which  was  not  more  than  fifty 
yards  off,  might  easily  have  shared  the  same  fate,  but  very  for- 
tunately it  was  spared.  Dr.  Hance  is  extremely  busy  with 
oBkial  nattan^  and  he  thinha  it  will  be  a  kog  tlae  befbte  he 
can  resaine  botanical  work.  There  is  an  encampment  of  1000 
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Oiinese  tnopi  in  Ae  findga  MMtenmt  at  Onton^  «ad  flv* 

foreign  and  abont  a  dozen  Chinese  gunboat";  in  the  river  opposite 
to  it :  all  these  for  the  protccti  in  of  the  foreign  residents  and  their 
property.  'ITie  missionaries  have  left  the  country  di»lriet«,  and 
do  not  oqwGt  to  be  abb  to  Ktnra  for  maaj  Month*  These 
tUnfS  prevent  aiqrbalaakalwifklwtaff  doMfatOdae  for 
some  time.  I  hope  MtmethiBf  tucj  be  done  ia  FamOM  la  the 
b(<ginniiig  of  neat  jear." 

Lavcs  «ise  b  auide  at  Oe  Fortli  Bridt^e  Worlu  0^  cleetridty 

for  lighlitii;  purposes.  At  Sautli  < Juct.n^fc; ly  iln:  w  'r'^-.hr)i>  .  arc 
it  np  by  sixteen  arc  lights,  supplemented  by  a  certain  nutuber 
of  movable  small  incandeacent  lights.  Otitade  twelve  large  arc 
ligfau  lem  to  iUaouMte  the  mrioat  Haw  of  raila  aad  the  ap- 
proadia  to  the  workiibopa.  TTie  oflieei,  centecn.  and  other 
buildiiigH  are  lii;hti.-d  thr  u„lii<ut  w  itii  Swan  incandescent  lights 
of  20-candle  power,  over  200  being  there  alone  required  for  the 
The  staging,  which,  beginning  near  the  Hawe's  Pier, 
for  aaarijr  half  a  mile  faMo  the  Kith,  hai»  with  ita 
appwachee.  twelve  large  lights  devoted  (o  Hs  HhmdnatfoiL  On 

she  isl:ind  of  Inch  r,.ir\ic  in  uiiil  channel,  four  large  , ire  lights 
are  in  use  outside,  and  small  incaiuicscent  lights  in  the  olBcesand 
workshops,  in  the  old  ca»tle,  and  in  the  neighbouring  buildings. 
At  North  Queenaftny  »hi  huge  are  lighta  earn  for  the  ootad* 
nhmfaiatinn,  and  a  number  offnceadeMent  Tigihlt  for  tiwt  of  the 

interior  if  the  cfTicei  and  v  r,rl<shops.     Nowlic-rc  is  a  J:ui;;crous 
degree  of  electric  pre^^ure  alloved;  and  in  all  interiors,  work- 
ahOi>s,  or  operations  under  water  the  limit  is  but  little  more  than 
nae  half  ol  that  pamitted  by  the  Boafd  of  Trade  ia  their  pro 
tUomI  osdeta  for  dwellings  in  towns. 

Analyst  for  the  past  ten  sears,  by  Mr.  J.  E.  Hendricks,  will,  we 
learn  from  Siiniu,  be  continued  under  the  editorial  charge  of 
Omiond  Stniic,  Professor  of  Astronomy,  and  William  M. 
TlMnitoa,  Prokssor  of  Knginecriag,  with  the  tiilc^  Ammak  of 
Mktktmmties,  ISmi»md Ap^litd.  Thenenbcn  will  be  ined  at 
intervals  nf  two  months,  beginning  Fcl  niary  r,  1884,  laiCOpe 
the  journ.il  will  embrace  the  developuKiit  uf  t.cw  and  important 
ihforics  of  niathcuiatio,  \  urc  and  api  licd  ;  tlic  -  iluiinn  of  u  tful 
and  iaterestiag  probkms ;  the  history  and  bibliography  various 
bnachca  of  aiatheniatlcB  \  and  critical  ciBBinetftoaa  and  reviews 
of  important  trcati'es  and  text-hooks  on  mathematical  subjects. 
The  office  of  publication  will  be  at  the  University  of  Virginia. 

Da.  Houmlaa  left  Baglaiid  oa  his  expeditSoa  to  Oe  iatcrior 

of  Africa*  Ba  leave-,  fir  tlii-  j  .unu-y  of  a  year  accompanied  by 
his  wife  and  eleven  good  -crvai>t>,  including  a  carpenter,  a 
waggoomaker,  a  bbfiliaBbh,  a  gunmaker,  a  tailor,  and  a  butcher, 
boidM  kte  hWi  amant  girl  and  a  d^^  la  Soalh  Africa  be 
wfll  iaaiaii  tfa  atalT  by  aiastacB,  and  aflMwaiiia  ia  Ceatral 
Africa  bjr  forty  atore  black  tenrants. 

It  is  reported  from  the  Storelvdal,  a  valley  in  Central  Norway, 
between  61*  and  63"  N.  lat.,  that  the  ^nowdtlring  the  night  of 
Novcmlier  17  became  covered  with  a  gray  :uicl  bl  ick  loyer  of 
daat.    No  scientific  investigaiioa  of  the  phenomenon  has  as  yet 


arival ;  aUle  a 

to  the  other  resource*  of  the  institute.  The  appendix,  containing 
as  it  does  a  recjrd  of  progress  in  all  departments  of  science  by 
specialists,  is  of  great  utility  ;  while  the  special  papers  on 
anthropology  continue  to  be  a  weU>known  featnre  of  the  Rcgiort. 
The  Report^  Hie  dw  bHtUaiioa,  lefleaU  the  greilast  oadh  00 
itn  --ccrctiry.  Prof.  Sj^ncer  BainL 

The  additions  to  the  ZoologKal  Sode^a  Gardeaa  dariiv  the 
part  week  faidnde  a  Mooriiea  {Gmmmk  dUonfm),  Britisfa, 

presented  by  Mr.  T.  K.  Gunn  ;  two  (■  .>iiiii,,n  Wolves  {Ctttis 
/m/m/  d  ?  ),  EurofH-aii,  a  l)ufre-nc  >  Amiijn  {C/tiysi>tis  Ju' 
fresitiona)  from  South-Iiast  Brazil;  a  Bell's  Cinixys  (CiHUcyt 
MHamt)  from  West  Africa,  two  Carp  (Cyfrimm  earfif)  from 
British  fresh  waten,  pwdiased}  an  Indian  GeieUe  {GatdU 
StuMtUi^,  bora  ia  the  Gardens. 

OCTJt  ASTRONOAflCAL  COLUMN 


Variable  Stars.— The  following  are 
geocentric  ninima  of  Algtl,  dwiag  the  iiiat 
ohacrvations  of  Prof.  '  '     ~  * 
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The  report  of  the  death  of  Julius  Payer,  the  discoverer  with 
W^piecht  of  Frant  Joeef  Land,  is,  we  are  g}ad  to  lay,  without 


TBB  Annual  Report  for  1882-83  of  the  Liverpool  Geological 
Alwiarina  reports  favoontily,  wearegladtoae^oaUie  position 
and  worii  of  that  society. 


Thk  Report  of  the  Smithsonian  Institution  for  l8St 
how  admirahly  that  nuuiy'sidcd  organisation  oontinnes  to  carry 
on  its  iavalnable  work.  The  masaam  ill  its  varioos  departments 
itcenalaatlyiacNaiiac;  the  Uhaqr  will  mmb  be  aloMwi  iriUwat 


According  to  Mr.  Knott  3  .l-.erv.itions  of  U  Cephei,  1881- 
18S3,  a  minimum  i>  indicate  1  on  January  5  at  I5h.  3im. 
G.M.T.,  tlx  period  being  2d.  job.  4S  9111.  The  efthcmeris 
published  in  the  Vurleljahrssdirifi  gives  it  ih.  loai.  cirlier  ;  but 
It  is  not  statcil  upon  what  elements  this  re  t--. 

Miniiiin  of  .s  Cancri  occur  on  December  ji  at  8b.  41m., 
j.uiu.iry  IV  .It  7h.  57m.,  Mmaiy  7  at  7lk  iaa.«aBd  Pefaraaiy 
26  at  Oil.  2jiiii.  (;..\i.T. 

The  tine  variable  K  Lconis  will  be  dae  at  uilmnB  gn 
February  23,  and  Min  C€ti  on  March  il. 

Tn  FtBST  Ccnar  or  I798.~A  recstcnlstion  of  Oa 
dHMalsaf  theocfait  of  tUa  caenct,  made  by  Mr.  Hind  from 
Meider*a  obasrvstioai  oa  April  la,  13,  14,  May  t.  3,  3,  and 

'    Zadi'a  Mamdui  G*»- 
.      •  aot  lead  to  any 
suspicion  of  elliBtleiDr»  whid&letadwr  naafinaatnry  of  the  view 

taken  by  Dr.  Hamr  tO  lla  aoil*ldaali^Wilil  the  greatly  per- 
larbed  coaiM  oTBraiMa  (1846  in)  to  wueh  leteceace  was  isidlf 
fludalaNATUas.  Tba aeweibikbai fellows »— 

PafliaUoa  paiii«e  1798,  April  4-51482  Paris  M.T. 

•       i  m 

Longitude  of  perihelion   105    5  43  )  Mean 

,,'  ascending  node   122    7  22  Equinox 

Inclination    43  4°    i  )  I798x> 

Log.  perihelion  distance   9'&576S9 

Motion— direct. 

The  error  in  longitude  for  the  second  nomal  is  -  1$* ;  the 


May  ao^  3i,  32,  as  they  are  glvaa  hi 
grafhitch*  Ephtmtridtn,  volt.  L  aad  tin 


Tnk  Gatar  Combt  at  188a.— -We  do  not  hear  that  this 
comet  has  been  reoognisad  since  ita  conjunction  with  the  sun. 
As  was  pointed  out  in  this  oohunn,  it  was  just  possible  that  it 
might  liave  been  re-observed  as  the  earth  somewliat  overtook  it 
in  its  orbit,  between  the  beginning  6f  September  and  the  end  of 
last  moBth.  On  November  30  the  distance  was  at  a  minimum 
of  5*708,  and  is  once  more  on  the  iaaeasa. 

Ibe  comet  was  seen  at  the  Ofaaervatory  of  Cordoba  until 
Jane  t ;  the  last  complete  oliaii  lalitin  for  position  was  made 
there  on  May  26,  wlien  the  distance  from  the  earth  was  5*048. 
TImr  is  no  parallel  to  this  in  the  whole  history  of  oomeury 
astronomy,  except  in  the  case  of  the  very  exceptional  comet 
which  was  observed  in  1729  and  173c  ;  at  the  time  of  Cassini'e 
last  observation  this  body  was  distant  from  the  earth  5*135. 

Between  the  first  accurate  ohser\-ation  at  the  Royal  Observa- 
tory, Cape  of  Good  Hope,  on  September  7,  ittSs,  and  the 
Coidoba  obiervalioa  above  raiBiad  to  oa  Migr  tA,  1889b  tha 
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t described  an  orbital  arc  uf  more  than  340".  Tbe  ■  Hi]  e 
deduced  by  Kreutz  from  ubservati ms  to  November  14  :i!.>.j^n>  a 
period  of  843  ycurs ;  tbat  by  I'  .^ljriinis,  from  obNervatioiii  to 
March  3,  one  of  823  yean  ;  but  t*e  mvf  soon  hope  to  sec 
the  rc-uU  of  a  dcfiflllivi 


of  tlw  wkok  Miiet  of 


ubitcrvatioiu. 


THE  ANNIVERSARY  MEETING  OF  TUB 

ROYAL  SOCJETY 

I'HE  Anniversary  Meeting  of  tbe  Koyal  Society  took  place  aa 
*■  usual  on  St.  Audre»'»  Day,  November  30.  when  the 
PlClidait,  Prof.  Huxley,  delivered  his  addrc&s  ;  after  wliich  the 
Fdlom  elected  the  officers  of  ihe  S>  ciety  for  (he  year,  whose 
niBwi  we  luve  mlreedy  givea  in  Natu&i»  Mov.  8»  p>  43. 
The  foUowiBg  »  hof .  Hule/i  addrai 


It  will  l>e  as  much  in  con-onance  with  voor  CwlingI  a-,  it 
with  my  own  that  tbe  firat  fentenoea  of  this  eddNls  should 
give  utteranoetoowacanof  tbe  aduoU]rwUchlNCBU«t  daring 

the  recess. 

On  June  27  our  hunjured  and  Invcd  Pre>iHcnl,  Wiiham 
Spoltiswoode,  fcU  a  viciim  lu  ih.ti  tiucl  ui.ilady,  typhoid  fever, 
which  i<  at  o! IV I-  ■iiij  lh  -ij^.j  iinl  tlu- re[iioach4)f  ini.<!riii  civili-a- 
tion  ;  and  we  were  1  crciveU  ol  a  chief  of  uhom  all  tho^e  who 
had  the  highest  interests  of  this  Society  at  lieail  liojicd  that  he 
would  continue  for  many  a  year  to  di-cliar^jc  llie  r<;s;ioii>ilile  ami 
Laborioa>.  <iutics  of  hi-,  otticc  with  that  lataJ  intelli^^euce,  that 
faithful  <lilij^ence,  that  inexhaustible  jiatieucc  and  courtc  y, 
which  ucie  ■>i>  characcri-lic  if  the  man, 

Kvery  "Uc  tlic  I  cU  uvs  of  the  SiK:icty  in  w  hose  heaiinj;  I 
speak  kniiws  that  these  ari-  no  Wi»rd^  r.f  c  invcnti.mal  cul-j|.,'y,  as 
of  a  customary  eiiitajih.  liut  it  i.^  only  thi  se  of  u«  wh  )  worked 
with  our  late  President  in  the  Council,  or  as  ofticers  of  the 
Society,  who  are  in  a  jxisition  fully  t  >  appreciate  his  sini;u!ar 
capacity  for  the  tran^aclion  >\  iness  with  clear  judtjnient  and 
rapid  decision,  and  yet  with  the  nir.st  c^  n>cicntious  consideration 
ef  the  view->  of  those  wilh  whom  he  u.vs  n^-..  iciated. 

And  I  may  add  llwt  it  is  only  those  wlvn  enj<iyed  Mr.  Spottis- 
woode's  intimate  friendship,  as  it  was  my  iwivilejje  tu  lio  for 
some  quarter  of  a  century,  «ho  can  knKiw  how  much  was  lu.st 
when  there  vanished  fr  'in  atn  )ng  us  that  rare  i>ersonality,  so 
Commingled  of  delicate  scnsitivenr^*  with  uiarvellous  self-control, 
of  rigid  principle  with  genial  tolerance,  of  energetic  practical 
activity  with  untiring  l>encvolence,  that  it  always  >-eeracd  to  me 
the  cmb  «iiiiient  of  that  ix<)uisite  ideal  of  a  true  gentleman 
wfaicfa  Geofiry  Chaucer  drew  five  hundred  year*  ago  :— 

"...  lie  |uv«de  cliyvalrye, 
Tn  uthe  aod  hoaour,  frvdom  and  curtwia. 

And  th'Mich  that  be  wa<  wonhy  be  wu  v)». 

And  of  hU  pun  a*  meke  a>  i«  a  mayda. 

He  never  jra  no  vtl  joye  ne  nyde 

In  a!  hi»  lyf  unto  no  m.niei  wight. 

He  wai  a  »erray  pcrfi„l.i     111. 1  knight. " 

It  is  not  for  me  to  pass  any  juilgment  u|)on  Mr.  S|K>tliswoode'$ 
scientific  labours  ;  but  I  have  the  best  authority  for  saying  that 
having  occupied  himself  w  ith  many  branches  of  mathematics, 
more  especially  with  the  liij;hcr  algebra,  includini;  the  theory  of 
determinant!!,  \(ith  the  general  calculus  of  s}mlM>!s,  and  with  the 
application  of  analysis  to  gei>mctry  and  mechanics,  he  did  excel- 
knt  and  duralile  work  in  nil  ;  and  that,  in  virtue  of  his  s  lund 
and  wide  culture,  his  deep  penetration,  and  the  singular  elegance 
with  which  he  faabttualiy  treated  all  his  subjects,  he  occupied  a 
plaoe  in  the  front  rank  of  English  maiheiuatidaiu. 

Tbe  intement  in  Wcatminstcr  Abbey  of  one  uho,  though 
ompcllcd  to  devote  a  large  share  of  his  time  to  business,  was  a 
bom  man  of  science,  and  had  won  himself  so  high  a  pl.ice  among 
BUtbematicians,  was  doubtless  grateful  to  us  as  men  of  icieuce  ; 
it  could  not  but  be  sati.sfactory  to  us  as  Kcliosks  of  the  Koyal 
Society  that,  on  the  rare  occasion  ol  tbe  death  of  otu'  President 
in  office,  the  general  public  should  .show  its  sym|>athy  with  our 
bereavement  ;  yet  as  men  I  think  it  is  good  to  regard  thoae 
■olemn  and  pathetic  ob.sequics  as  tbelnbule  which  even  oar  bwjr, 
cereless,  cynical,  modern  w  orld  ipoataiieOHlr  pays  to  such  worth 
and  wisdom,  to  such  large  humanity  end  unspotted  pwitjr  U 
were nuiifieited  in  the  "very  iicrfect  gentle  kaight'' who  ■• 
well  represented  tbe  chivalry  of  acieooe. 

The  total  number  of  Fellows  deceased  timiqf  the  past  y«nr 
amniatB  to  twenty ;  a  teilge  imoad  npoa  ov  noks  in 


yon  ta  cor 


iiumbers,  a»  cxce|  ri. mrlly  severe  moil.ility  if  we  consider  the 
scieulitic  rank  of  Uu.!!)  n  niu-s  in  the  death-soU.  .Khn  ist  nt  the 
same  time  with  Mr,  .Sjv.ti,s.uio<1c's  untimely  de.ith  ue  1  .-t,  ac 
the  rij>e  old  nge  of  l  iin-  y,  a  very  disliui;uishril  I  tllju  and 
former  Prts..lLi>l  .,f  ilu,  >rt.;iety,  .Sir  Kdu.ud  .Sa'  iiie.  It  is 
said  tli.il  the  .iv.  ia^e  .ii;e  nt  l  ello«s  of  the  Koyal  Society  is 
grc.Hi  i  '.h;.!'.  that  'it  atiy  In.iiy  ot  uien  in  Europe  ;  and  it  is  cer- 
tainly a  u  111.11  l  aSile  lact  liiat  one  who  so  long  presided  over  us 
in  this  generauon  should,  as  a  man  of  thirty  years,  have  been 
the  conteiispor.iry  of  .Sir  Joseph  Hanks,  who  liccamc  our 
Pre-idcnt  ni  ire  tliaii  .1  iciitury  ago.  And  nothing  can  give  a 
more  strikiii};  exeuiplitication  of  the  gigantic  progress  of  physical 
.science  in  moilcrn  times  than  the  fact  that  the  discovery  fjf 
oxygen  by  Priestley,  and  that  of  the  coii\po-.ition  of  water  by 
Caveiidi  h,  f.ili  vMihin  the  period  of  Sir  Joseph  Haiiks's  pre- 
.sidency,  while  Black's  work  was  but  a  score  years  earlier.  We 
are  as  it  were  but  two  Presidents  off  the  bu  Iding  of  modern 
chemistry,  as  of  many  another  stately  growth  of  the  tree  of 
natural  knowledge. 

Sir  Edward  Sabine's  long  services  Ui  this  Society,  first  as 
Treasurer  and  then  as  President,  ilescr\e  in  irc  than  .1  pas-jng 
allusion  ;  but  for  a  due  appreciation  of  tbem,  no  leas  than  of  his 
great  talK>urs  in  teriMliu  aMgiMtin»  I  nut  I 
obituary  notices. 

Ity  the  unexi'CCted  lie.i'h  'if  I'r  if.  Henry  (oho  Stephen  .Sicith 
the  University  of  Oxtoi.i  1  i^t  mml-  of  the  m  i-t  distiiii;ui-.hed,  as 
he  was  one  of  the  m  >-t  inllncntial,  am  t!i.)!>c  wh  >  have  ;4uided 
its  destinies  duriiii;  tins  •generation,  and  .1  c.ipacity  of  the  first 
onler,  ti.jt  ><  t  wea,.eiied  l.y  the  tuuch  of  time,  has  ili-^ippcafed 
fiiini  liic  raiihs  of  the  foremost  mathematicians  of  Kur  'jie. 

.•\^  <_bairmau  of  the  Meteorological  Committee,  Prof.  Smith 
remleretj  lnv:iluaMe  services  to  that  bo<ly  ;  ami  «e  have  all  a 
grateful  recollection  of  thi;  readiness  with  v\h:ch  his  Inowlcdge 
and  sagacity  were  l>roui;ht  t  :>  our  aid  in  Council  and  in 
Couimittce. 

For  the  rest,  I  ilare  add  iiotliiiig  to  that  which  has  been  'aid 
of  hi:n  l)y  our  late  President  in  that  just  and  l>vin^  .ip  irecLition 
of  his  frienil,  which  is  now  touched  with  a  sadder  gravity  and  a 
deeper  pathos. 

It  is  difficult  t  >  say  of  Prof.  Smith  whether  he  was  more  re- 
marl  atilc  a^  n  man  of  atTair«,  of  society,  of  letters,  or  of  science ; 
Iwt  it  i^  certain  that  tbe  scientific  facet  fif  his  brilliant  intelli- 
gence was  nliogether  directed  towards  those  intelli^'ilile  forms 
which  i>e  inle  the  most  ethereal  regions  of  abstract  know  ledge. 
In  Sir  William  Siemens,  who  but  tbe  other  day  v>a>  suddenly 
snatched  from  am.mg  us,  we  h.id  a  no  leas  marked  exa  nple  of 
vast  enerjfy,  large  scientific  acqmrementa,  and  intellectual  powers 
of  a  hi^h  order,  no  less  completely  devoted,  in  the  maio,  to  the 
application  of  science  to  industry. 

I  belici'e  I  am  eapressing  the  opinion  of  those  most  competent 
to  judge,  when  I  say  that  Sir  William  Siemens  had  no  mperior 
in  fertility  and  ingenuity  of  invention :  that  hardly  any  living 
man  so  thoroughly  combined  an  exic  i  ive  knowledge  of  scicn* 
tific  principle«  with  the  power  of  applying  them  in  a  commer- 
cially successful  manner ;  and  that  the  value  of  his  numer..us 
invcnii  >n<  must  be  mea.sured,  not  merely  by  the  extent  to  which 
they  have  increased  the  wealth  .ind  convenience  of  nnnltind,  but 
by  the  favoarable  leactioa  on  the  pragrcM  of  pore  idaice  which 
they,  like  all  MMb  inventloH,  have  exerted,  and  will  coaiianalljr 
exert. 

Time  permits  me  to  be  but  brief  iti  alluding  to  the  remainder 
of  our  long  list  of  deaths.  But  I  may  not  omit  to  mention  that 
we  have  lost  a  distinguished  mathematician  in  Prof.  Challis  ;  in 
Mr.  Janet  Yooqg,  a  chemist  whose  skilful  apphcation  of  theory 
to  pcacliee fonaded  a  new  indu^tr)  ;  m  .Mr.  Cromirall  Varley,  an 
ingenious  inventor;  in  Lord  Talboi  de  Mahhi  le,  a  warm  friend 
of  science  and  a  aealooa  promoter  of  archj^ol  <^ical  research  ;  in 
Mr.  Walker,  an  eminent  engineer;  is  Mr.  Howard,  an  eminent 
quinologia  -,  and  in  tbe  Kev.  Dr.  StebUng,  an  accomplidied  and 
amiable  man  of  letters,  who  for  very  many  years  fiUetl  the  bono  ar- 
able, but  not  very  onenwi^  oCee  of  Chaplain  to  the  S  >ciety. 

And  it  would  ill  become  us,  intimately  connected  as  this 
Society  always  has  been,  and  I  hope  always  will  be,  nith  tbe 
sdeocei  upon  which  medicine  baaei itaelf,  to  leave  nnnotioed  lb« 
decease  of  the  very  type  of  •  pkOoWflliei 
ven<*rable  Sir  Thom.-is  Wation. 

Two  well-known  name*  have  diiappearad  from  „ 
of  the  eminent  men  who  are  enrolled  npoa  oor  ftwlga  Hat ;  the 
cafaient  phy^ici•t,  Platean,  and  the  no  !«■§  di<tiimWlfd 
tomiit  and  eaibry>  logi^  BiKboff. 
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r  bcf  kSK*  to  IlltaK  wider  your  notice  a  brief 
'  of  litt  wo(k  of  tht  BOdety  during  the  pa>t  year. 
The  papcn  |iriiiled  ia  Ibe  nrntuaOums  fur  tS82  and  18S3 
will  oeaipgr  two  volioiei,  of  wUeh  three  part><,  containinu  1038 
qM>tA         and  fifty-two  plate^  hate  almuly  l>een  published. 
Two  pttrta  nore,  to  complete  iSSj,  wffl  diartly  be  published. 

Tbc  AwtmH^p,  whicli  steadily  increase  in  ^ne  from  year  to 
jreor,  UMoai  during  the  past  year  to  780  octavo  i>ages,  with  four 
plaiM  «mI  aMMrau  o^vini^t. 

Yoa  are  tmm  Ihtt  Milhiui;  i:>  printed  in  the  Protudings  or  in 
the  DmmtKlimu  eieept  by  the  authority  of  the  Council,  whicfa, 
B  the  letter  eu^  oik  in  the  assistance  of  at  least  two  carefully- 
■elected  and  iedepeedeBt  referees,  by  «tho«e  advice  it  is  in  prac- 
tiae,  thtH^h  wit  eeeuMrily,  guided.  I  am  inclined  to  think 
dket  Pdlows  of  this  Society  who  do  not  happen  to  have  setved 
on  the  rwnri^  are  little  aware  of  the  atn<  u  t,  or  <>f  the  value  of 
the  conacieeciees  iabjor  which  is  thus  pcrforujed  for  the  Society 
by  gentleMB  e^ioee  names  do  not  ap(iear  iu  our  records.  And 
1  tnut  I  any  be  faiKiven  for  «tepping  beyond  precedent  so  far 
ee  to  ofler  oar  thanks  for  work  which  is  always  troublesome  and 
«flm  an(nteful ;  but,  without  wLich,  the  contribution!,  to  our 
I  woold  not  maintain  the  high  average  of  excellence  v>  hich 


nfeswoB 


AaQa(  the  pohits  of  iaapotlance,  by  rcison  of  their  novelty  or 
MMnd  iftniificaace^  whien  have  been  laid  Ijcfnre  us,  much 
iHnMl  eUecbcs  to  the  result  brought  out  in  Trof.  O>)ioriie 
Rcgnialds's  **  Experimental  Invetfigation  o'  tlie  circu  ii>tance& 
whidi  determine  whether  the  motion  of  water  shall  be  direct  or 
dBNOO*,  and  of  the  law  of  icaisunce  in  parallel  cli.innrK  : " 
which  dmws  that  when  the  oonditioai  of  dynamicnl  ^inlilit^ily 
are  letisSed,  two  sy&tema,  involving  fluid-,  treated  a-,  m-o  u-, 
may  be  compared  (as  regards  their  cfT.ct«)  even  whcu  iljc 
motions  are  un.liblc  ;  and  that  if  any  one  nf  the  t«  ii  sy  icui^  i-. 
in  the  critical  state  separating  stability  from  ins.aljilily,  mj  wnl 
be  the  other. 

La»l  December,  Dr.  Ilug^ins  presenfeil  a  note  on  "  X  Meih>d 
of  Photc^aphi.ig  the  .Solar  C  iri.na  uaii  at  m  -c,  "  \Oiich 
had  so  far  proved  succcssfnl,  undci  tlic  iMi.nMur.il, Ic  circum- 
stances in  which  he  had  put  il  in  praclicc,  ,;-  *.  >  Ic.i  l  Tm  the  hoiie 
that,  under  belter  conditions  of  atnij-pliefc  and  clL-vau  in,  tlie 
corona  might  bj  photographed,  from  day  to  day,  with  so  much 
accuracy  a»  to  preserve  a  clear  record  the  changc.%  w  hich  it 
ondcrgooi.  And,  a»  the  photojjr.i]  ii-  t..  .l-u  dunnij  eclipse 
at  Caroline  Island  sh  iw  a  conditi  in  i.f  t.'ic  tui  >na,  iiitefmediaie 
between  those  exhibited  by  l>r.  Huji;-.!!-  -.  ]  h  ;(^r.ii.h>at  periods 
antecedent  and  subsequent  lu  ihc  l  .nolmc  I  l.md  oUservations, 
there  U  reajiou  to  bel.t\e  tii..t  thi>  hr>;a-  1-  wrll  b.i-cd,  an  1  that  a 
new  and  powerful  mcihoj  ijf  !n>L--ti^it:  lu  has  been  placed  in 
the  handj  of  students  i.if  s  >l.ir  -ic^. 

Lord  Rayleif^b  ;inJ  hi,  .si.icr  in-1  jw,  Mr*.  SiupwicV,  have 
made  a  very  ela  xirule  determination  ul  t  i..-  rc!.ili m  Itctucen  ilic 
ohm  and  the  IJriti^h  A^isociatiou  stand.^ni  01  clcctric.il  rcsiitance. 

\\  lib  rcbpcct  to  tho.sc  branches  of  kn  .iwlc  l^c  in  which  I  may 
venture  to  offer  an  o|iii.ijn  of  my  o«il,  1  may  ^ay  that,  though 
our  records  !<how  much  u>cl'ul  and  prai-cAonhy  work  in  bio- 
logical ^cicncc,  the  only  t\cnt  winch  appcarj  to  nic  to  call 
for  speci.U  nm.irk  i  tlie  oj  ,  ;  an  attack  ujkjh  a  (uoblcin 
of  very  great  iiittte--t,  uue  which,  iu  fact,  goca  to  the  root  of  the 
question  of  the  luii'Liuicntal  OSity  of  the  tWO  glCtt  CBhcdilBents 
of  life — I'l-ini',  ,-ind  .mimal-i. 

1  he  Mcll'kujwn  phenomena  prestntcd  hy  many  |ilanls,  Mich 
as  the  ■sensitive  plant  and  the  sun-dew,  our  kni>uled);e  of  which 
was  ".o  v.iitly  extended  by  1  J.:r«  in,  aliuiulantly  prove  that  the 
property  of  irritability,  that  is,  the  reaction  of  a  living  part,  by 
change  of  form,  upon  the  application  of  a  stimulus  tj  that  part, 
or  to  some  other  ]>art  in  living  continuity  «iih  it,  b  not  confined 
to  animals. 

But,  in  animals,  the  c  innecti  jn  of  the  part  irritated  with  that 
which  chani;!--,  its  forjii  i-  always  effected  by  a  continuity  of  more 
or  less  m  Miiticd  protO(>la-mic  substance,  and  reaction  takes  place 
only  so  long  as  that  ccutinuity  i<  unimpaired;  while,  hitherto, 
the  protoplasmic  cell-bodies  of  pLints  have  appeared  to  be  iso- 
lated fri>m  one  another  by  the  OOB-protoplaniiie  edtweUs  in 
which  they  are  iiicl  jscd. 

It  is  as  if,  in  the  one  case,  there  was  a  contiimou-s  bond  of 
conducting  substance  between  the  puiut  of  irritation  and  the 
point  of  contracti  in  ;  while,  in  the  other,  there  wxs  a  chain  of 
pellets  of  pro! jplasinic  sulistancc,  each  incljscd  in  a  coat  of  a 
diflerent  n.iturc. 
Now,  Mr.  Gardiner,  in  his  paper  "On  the  continuity  of  the 


Asl^bsn  tfanti^  the  Walls  of  VcfetaUe  Cdlt,"  brfnp 
fomifd  evidcaee^  bsscd  cfaietly  upon  the  cenfid  eaeof  epccGl 
reaealt^  tbtt,  fai  the  leniitive  oHbioas  of  ecctafai  pleats  end  In 
other  ait«rtioB%  the  Tcgetefaie  eell-well  is  pieieed  hr  nfautte 
eportarai^  aad  theft  these  eee  innened  hf  duesds  ofiKotoplasm, 
w  hich  eoimeGt  the  edt-hody  of  each  odl  with  Ihoae  of  its  neigh- 
boor,  end  thns  intehiMi,  es  iii  enlnisliv  e  esrthieity  of  |inio- 
plasmlc  MhrtsDce  hitwfen  dfifcmt  peits.  OOer  omerven  are 
working  et  Uw  leme  safcjcct,  and  we  may  hope  that,  befoih  leagr, 
great  light  w31  he  thrown  upon  many  hitherto  pouling  questkas 
in  vegstsUe  phyriolonr. 

The  Comnittee  oithe  Royal  Society,  In  the  hands  of  wfaldi 
the  Ijonia  of  the  Treasury  heve  plaoed  the  adminirtration  of  the 
funds  devoted  to  the  publication  of  the  work  of  the  CMaUtHfir 
expedition,  report  that,  under  the  careful  and  vij(orous  directioa 
of  Mr.  Mnrray,  ih>s  great  undertaking  is  making  rapid  progreie, 

Mr.  Ilenay  inform^  me  that  thirty  eight  rei  gns  heve,  np  to 
this  time,  beat  published,  formini;  eight  large  quarto  TMttmes, 
with  4195  pages  of  leitcrprei-^  4S8  lithographic  plates  and  other 
illustrations.  Thirty-four  of  these  memoirs  are  on  zoological, 
four  on  physical  .subjects.  Nine  reports  are  now  nearlv  all  in 
type,  and  souie  of  them  partly  printed  off.  TherC  will  be  pub- 
lisheid  within  three  months,  and  will  form  three  aoologiosl 
volumes,  with  230  platen  and  many  woodcuts,  and  one  physic^ 
volume,  with  many  dia)(ranu  and  maps  ;  this  latter  volume  will 
contain  the  report  on  the  compasition  of  ocean  water,  ibe  specific 
gravity  and  temperature  obscrvalionn. 

A  considerable  part  of  the  general  n.irrative  of  the  cruise  is 
now  in  type,  and  ncirly  all  tiu-  il.u  it.iii  uis  arc  prepared.  The 
narrative  will  extend  t.>  tAO  voaiuics.  -md  it  is  cx|)ected  they  will 
be  ready  for  is.suc  in  May  or  June,  1S84. 

The  Work  connected  with  the  reniaiuiiit;  furty  two  special 
report:,  i  ,  in  mo-t  instances,  progressing  s.iu»factoniy.  Portions 
of  the  manuscript  for  three  of  the  lar^;er  memoirs  have  been 
received  and  put  in  type,  and  the  manu-cript  of  many  itb  -  •« 
in  a  forward  state,  tor  these  memoirs,  ^Sb  lull  i^^raphic  j 
have  been  piinted  oil  ami  dcluccil  t  >  (be  Imidir-  ;  404  o 
arc  now  on  stone,  and  the  drawing  tur  maay  more  are  being 
prepared.  It  is  esti.nated  that  the  whole  wurk  connected  with 
the  kej>ort  will  be  c mi,  Ic-.'-d  in  the  summer  of  1S87. 

In  his  Address,  List  yi  ir,  iLc  I'lcsi.b  iit  L;ave  the  s-ficicly  .i  full 
account  of  ihc  cliau^c.^  ^^  lui_u  luni  talven  (.'lace  in  llie  aui.uaistra- 
tioii  of  the  (.iovcrnnicnt  Funu — tcclm  cal.y  termed  a  t;rant  in  aid 
of  this  .Society— though,  as  vi  u  an-  auarc,  the  Koyal  .Society, 
w.'iile  willingly  acccj>tin|^  the  bur.lcii  r.mi  the  respm-iiiillty  of 
admini-trati-r  of  the  :rd  ■f;r;ujteii  dy  ilir  M.itc  to  s(.ii-tice,  is  in  no 
se.ise  i  e>:uiii  ini\  iicni-nteii  1a  the  r.-.inl. 

A  sunieuliat  nuvil  .iiul  cxtirnu  l.  useful  employment  has  been 
given  to  part  of  the  fund  by  riri  Imj.;  to  defray  the  ex(icns<-s  of 
adequately  skilled  ]>ersoiis  wL  >  \\t\c  undertaken  to  vi^it  disiant 
countries  for  the  purp.ise  of  iiae  tifjating  cerl,ii:i  mtcres  iiij^ 
liiol :ij;:cal  (jiieslii<ns  nu  the  s|i,jt,  .i.ni  |)rocur.ni;  and  tr.msmii- 
liii^  ■■  .  I  v(  L  .1-.  \i  I,.-  ,|  ccmiLiih  I'U-j  iircJ  and  ]ieser\ed  hy 
t}i  i-e  retincd  modern  methods  which  can  be  saUsfactotiiy  carried 

out  only  by  peiseee  who  are  «eU  versed  hi  the  pnciiee  if  ndi 

mcth  kIs. 

Mr.  Ad.iin  Sed^.iitk  hxs  thus  been  enabled  to  proceed  tO  the 
Cape  of  Good  Hope  for  the  purpose  of  completing  our  know- 
le<)|i;c  of  the  singular  genus  Ptripatus,  SO  well  studied  by  I'rof. 
Moseley,  and  afterwards  by  our  lamented  Felluw,  I'.alfi.iur  ;  and 
Mr.  C  aldwell,  similarly  aidr.l,  iv  iii,u  in  .^ustralhi,  lU  voting 
himself  to  the  clacidation  uf  the  embryology  of  the  marsupial 
quadrupeds  of  that  region,  a  subject  of  which  at  prc  cnt  we 
know  little  more  than  wa-  made  known  in  the  'Jraintitiiom  of 
tliis  Society  half  a  century  ay  1  by  I'rof.  Oucii. 

li  certainly  w a  hi^h  time  ihat  ISritish  science  should  deal  with 
a  ]>roblcm  of  the  p:ohiutidcst  riiolot;ical  interest,  the  materials 
f^r  the  solution  of  w  hich  abound  iu,  and  are  at  the  Miuie  time 
almost  conliiied  to,  those  terrllorie^  of  the  GnMCT  BltahlWhidt 
lie  on  the  o.her  side  of  the  ijlobc. 

Many  years  ago  the  late  Mr.  Le  niani  Ilnrner  conimunicaied 
to  the  .Society  the  resuits  of  a  .'crie.s  of  ixirinfjs  which  he  bad 
caused  to  be  made  in  the  uj  per  part  of  the  delta  of  the  Nile, 
wi  haview  of  asccrt.Tining  the  aiititpiity  of  the  civilisation  of 
l  .i.;ypt.  Since  that  tunc  1' i);.ti  1  Bey,  an  Italian  j^culogist  in  the 
service  uf  the  Mjjyplian  ( ..  .vci  luneiit,  inatle  and  published  the 
results  of  a  large  >cries  ot  l«.i  u  i;s  ttl'ecled  iu  different  iiarts  of 
the  delta,  but  his  work  is  hardly  ou  a  le\el  with  the  requirements 
of  modern  science. 

It  has  been  thought  advisable  therefore  to  take  advantage  o 
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the  presence  of  our  troops  in  Fgypt  in  order  to  carry  out  a  series 
of  borinus  across  the  middle  of  the  delta,  in  the  fall  expectation 
that  such  )>f'rinfj«,  if  made  with  proper  care  and  carried  down  to 
(hi-  oli'i  Ti.c^  ,  will  afTonl  information  of  the  moi>t  important 
character,  .\iid  uill  throw  n  new  light  upon  the  nattiral  and  civil 
history  <if  t!iU  i  niqiie  country.  I  am  glnd  to  say  that  the  repre- 
sentations ^hich  llie  I'res  dent  and  Council  made  to  the  War 
Office  on  this  snhject  were  most  favourably  received,  and  that 
instruction-,  were  at  nnct-  sent  to  the  officer  commanding  the 
Eiifjiticer-  u>  uiiderl.ike  tlie  operations  which  they  rccominendd<l. 
I  i!u-t  thill,  before  long,  information  mill  reach  us  which 
will  be  of  no  kM  inlerait  to  tha  udimilofbt  than  to  the 

geiloi^ist. 

While  I  am  -ik  it  inj;  of  Kgyi  t.  I  nmy  perhaps  be  permitted 
to  express  a  rej;rc!  tlisl  the  adiiiiral.le '!MC'gy  <if  ihe  Govcniment 
in  tikinf^  nicn-urcs  to  make  the  roctiit  advances  of  inrdical 
science  availahle  during  the  l.Ttc  utl  reak  i>f  cholrra  in  that 
country,  was  niil  extended  licyiir.d  :lic  •  iirely  jirictical  «i<le  of 
the  matter,  or,  jverhnpi,  not  >io  far  as  the  ]iractic4il  side  in  the 
proper  sense  ;  for  until  we  know  somclbirn  about  the  ciu»c»  of 
that  tcrritdc  dis<?a'e,  our  measures  for  prevention  aud  for  cute 
will  be  alike  leaps  in  thr  daik. 

Those  whi>  have  looked  into  the  literature  of  cholera  may, 
perhaps,  be  disposed  to  think  that  a  new  search  aftrr  ii^  cili-l- 
will  add  but  another  to  the  innumerable  wild  hypotheses  w  hicii  i 
have  l>een  set  afloat  on  that  topic;  and  yet  dcva-(:.ii!  :j;  cjii- 
demics,  like  the  pebrine  of  the  silkwonn,  .'o  similar  in  ;beir 
fatality  and  their  npiiarently  capricioii'-  ^I  rcmi,  that  careful  in- 
vestigators have  not  hc'siiated  to  iu'^tiliur  a  detailed  comparison 
of  the  phenomena  of  this  disea  e  with  tbo'e  of  chnler.i.  have 
been  provoi  by  Fasieur  to  be  the  work  of  niicr  iscnpic  organisms  ;  , 
and  hardly  le^-  (a;al  enidcmics,  such  as  splenic  fever,  have  been  ; 
traced  to  similar  agencies.     In  both  thes''  ca  e-,  l.nowlciige  of  J 
the  causes  and  of  the  condili  ns  «liich  hiiol  the  operation  of  ; 
the  causes,  have  led  to  the  invention  uf  eilcctiial  methods  of 
cure.    Anil  it  is  assutcslly,  in  the  present  state  of  -cicnce,  s  .iiie- 
thini;  more  tlian  a  jiermis^-iblc  hy|«jthrsis,  that  the  cause  of 
cli  ilcra  iiiay  be  an  organic  living  ma'trin  morbi,  and  that  the 
discovery  of  ihc  proper  curative  and  prophylactic  measures  will 
follow  upon  the  determination  of  til*  BMWt  Mid  CMldiliOM  of 
existence  of  the=e  organisms. 

If  this  rea-oninj;  is  just,  it  is  ccrtain'y  In  !«  rej;rctlifl  that  the 
opportunity  of  the  outbreak  of  cholera  in  l^gypt  was  not  u(ili-.ed 
for  the  purpi>scs  of  Fcicntit'ic  investigation  into  the  cause  nf  the 
epidemic.  'Hicre  arc  able,  zealous,  and  courstrcous  youn'^ 
pathologists  in  this  country  who  would  have  been  willing  enough  I 
to  undertake  the  labour  an<l  the  risk  ;  and  it  seems  a  pity  that 
England  should  leave  to  Germany  and  lo  France  an  enter)  ri-e 
which  requires  no  less  ilaring  than  Arctic  i  r.Xl'ricin  exploration, 
but  which,  if  successful,  would  be  ol  a  thr  u-  in  1  times  more 
value  to  mankind  than  the  most  complete  knowledge  of  the 
barren  ice  wastes  of  the  Pole  or  of  tbe  nidt«n(  heibeiim  of 
the  equator. 

It  may  be  ^aid  that  iiii|\:irii>  int  i  the  cau  atidnof  cholera  have 
l>ecn  for  i-ome  years  con<lnctfd  in  India  by  the  Government  with- 
out yielding  any  very  definite  re  -all.  Hut  this,  is  perhaps  rather  an 
argument  in  favnur  of,  than  against,  >cttirs;  fre-h  minds  to  work 
upon  the  problem. 

In  December  last  year  the  I'residcnt  received  from  the  Lords 
of  the  Treasury  a  letter,  aildresscd  t.i  their  Lordships  by  the 
Lords  of  the  Coniinittec  of  (he  I'rivy  Council  on  Kducation,  re- 
oommending  to  the  favouruble  consideration  of  the  Treasury  a 
memorial  from  the  Solar  Physics  Committer,  ^^uggcsting  the 
organisation  of  an  expcditi.  .n  for  the  piir;io  e  of  nialving  obser- 
vations during  the  solar  eclipse  of  May  5,  18S3 ;  and  the  Presi- 
dent was  rcqacstrd  to  onHBHleele  Ihb  itam  apoB  tlie  aaliject 

to  the  Treasury. 

Af^er  careful  consideration,  the  Flulllllll  mil  Council  rejiorted 
in  favour  of  the  proj<ctcd  expedition  ;  but  they  .-iihlrd  that  they 
did  so  on  condition  of  its  l>eing  jiossible  to  find  sotue  one, 
whose  position  in  the  scientific  vv.irld  would  command  the  ci.n- 
fidencc  of  the  j  ublic,  to  take  charge  of  the  txi)edilto<i.  I  n- 
fortunatelv,  for  1  nc  reason  <ir  another,  iirjnc  of  the  tncn  of  science 
who  fulfilled  this  condition  were  able  to  go  ;  and,  at  the  meeting  1 
of  Council  of  JaiuiaiT  iS,  the  projected  exjcdition  wa.s  al>au- 
doncd.  'Ihe  I  re- idetit  wi,,  hov»cver,  requested  to  flace  him- 
self in  Communication  viih  the  Amcricm  authorities,  and  to 
asccrt  in  fiom  them  whether  a  photographer  and  .is-.i  tant  could 
be  allowed  to  accompany  their  expedition  to  Caroline  Irkad. 
Oa  doiflf  eok  lie  It  OBoe  veeehradn  initetiM  fer  two  obMrvtn  $ 


who  were  accordingly  sent  out,  their  expenses  being  defrayed, 
pert'y  hy  a  contributi  mi  fr  m  the  Govemmrnt  grant,  and  paitljr 
by  %  special  sum  of  500/.  provided  by  the  Treasury. 

I  am  indebted  to  M  r.  Lockyer  far  the  foUowing  Utt  of  pinto* 

graphs  tjken  by  the  ol>scTvers  t — 

1.  Six  gorni  ]ihoto;;raphs  of  tlie  corona,  exposure*  v.ar)ing 
from  t«o  to  siviy  econds,  giving  coronal  det  iil  from  ne.ii  the 
limb  t'l  end  ol  streamers  That  the  Unut  1  the  c  >ri.ii.i  ha* 
been  phi  it.  igr.iiih<.<l  is  -li-nn  by  the  manner  in  wiiich  the  li^ht 
of  the  sky  1ms  iinjiresstd  itself  ou  the  pl.ilc. 

2.  Three  large  photographs  sliu\ving  the  details  of  the  corona 
close  lo  the  limb. 

3.  <;.i..d  jili.jlographs  of  the  spectrum  of  the  corona,  shoMi(  g 
a  great  nuiiilier  of  coronal  lines  and  very  faint  I  rau  hofcric  lines, 

4.  Photographs  taken  on  a  moving  plate  in  integrating  sj  ec- 
troscojic,  from  <me  minute  Ijcforc  to  one  aiul  a  half  luinutc  .iftcr 
t.it.Tlity,  showing  the  most  prominent  liuei.  of  the  rcNcrwon  s|»cc- 
truiii.     These  lines  Ivclong  mainly  to  hydrogen. 

5.  Photographs  taken  with  tirst-order  gr«ting,  before,  ditriof^ 
and  after  totality.  I  he^  fhow  H  aid  K,  aearaeliBili,tbRMfl^ 
out  the  w  hole  of  totality. 

6.  Photograph^  taken  with*  dCBM  prism  sfK-ctruscopc  Lieforc, 
during,  aud  after  totality.  These  photographs  aLso give  some  of 
'  I  !  ]iromincnt  lines  of  the  reversion  spectrum. 

7.  Two  [ihotographs  taken  in  the  prinutie  CMMrn  on  pUlM 
.sensitive  to  ultra-red  rays.  Results  conpantlvdy  ladllfcrt  OB 
account  of  the  absence  of  prominences. 

The  nrTan;.;caieii[-  ma  le  for  1  .lii.iiirlr.g  a  ^ciies  of  circnmpolar 
obsersA'.i  iii^  m  nifte^irolo.^",  .nul  111,1  el .  were  fully  dcscril-ed 
111  the  Pre-idt  iitial  a>Idre  ^  ^  f  l.i  t  \caj.  1  am  ^;la.i  to  l»c  .il>Ie  to 
report  that  the  I'.ngli^li  |  irtv,  under  Cii  '  I  uvMin,  ha^  succc-s- 
fuHy  achicvcil  it-,  mi-siou  aiiJ  h,.^  reiiiiiicii  to  this  cour.tiy. 
Cajit.  I>aw-on  !-peaks  very  ijr.TtefiiUy  ..f  the  efficient  a--.i^;ance 
« hich  he  received  from  the  t  .iri.nii.iM  .lulh.intie^  ami  fiuiii  the 
Iluds'iii  Itay  (Jompany. 

The  responsibility  for  the  Ir.in -.icti  m  i>f  the  ordinary  work  of 
the  Soc  ety  re^t--  uith  the  Council  and  the  i>:'tice's,  ot  wh  im  the 
President  i^  only  one,  and  I  may  be  allowed  to  say  by  no  means 
the  m  isi  imp  irtanl,  the  heaviest  put  of  the  burden  of  the  ex- 
ecutive rc  ting  u[<on  the  ^<ecretarie  .  But  your  President  i-,  in 
virtue  of  hi-  o!hcc,  a  iiiemlier  of  two  public  bodies  whose 
functioii.s  in  rel.ition  to  science  are  of  great  importance  ;  ami  I 
follow  the  excellent  precedent  set  by  my  predeccs.<rr  in  con- 
siileriiiij  it  my  duty  t.i  acqiuiut  the  FtlluWs  of  the  Society  with 
r  ny  .  c>  urrcnce,  lie.arii  g  on  the  interests  of  science,  v  hicli  b  is 
come  under  my  cogni--ar.ce,  as  a  Truktee  of  the  Bntish  Museum 
and  as  a  member  of  the  Couadl  Md  Execatiw  COHimittm  of 
the  City  and  Guilds  Institute, 

In  the  tust-n.imc>l  capacity,  T  am  glad  to  lie  able  to  announce 
that  the  transference  of  the  vast  /  •olo^icil,  botanical,  geological, 
and  niineralog  cal  t  .Kec  lous  from  l!li  omsbury  to  the  New 
Natural  llist  >ry  Mii^ciun  is  now  accomjilished  ;  and  that  it  has 
been  etTecied  to  the  great  credit  of  all  coiiccined,  with  DO 
greater  nii  ha|)  than  the  fracture  of  abotilf  or  two, 

The  aiivaiitages  which  uill  accrue  tu  zoul  '!4i--!  ,  bof.iiu-ts  and 
iniiieraKi^ists  fioni  the  re-arrangeuseiit  of  this  v.ist  ris  embUijc  of 
the  objects  of  their  --tudies,  in  such  a  manner  as  to  be  accessible 
to  c\ery  investigator,  ciiinot  l>e  over-estimated.  The  Natural 
History  Mu  t-um  at  South  Ken'-inglon  is,  in  fact,  a  litirary  of 
the  '.vorks  of  nature  which  crre-ponds  in  value,  in  extent,  and 
in  the  pur|>oHC-.  ti>  which  it  should  lie  a]>|i!i..:d,  to  the  VMt  tilmwy 
of  the  works  of  men  which  remains  at  bhionisbury. 

In  making  this  collection  of  use  to  the  « 01  Id  of  science  by 
the  publication  of  complete  catalogues  of  its  coiitents,  and  of 
sy-tcmatic  monographs  upon  janicular  groups ;  and  tn  the 
nation  at  large,  l.y  the  coni|io-ition  of  guide  IxHiks  calculate*!  to 
It uid  the  ordiiuny  mmI  it  an  insight  into  the  plan  of  the  mighty 
ma/e  of  nature,  the  ofhcers  in  charge  <if  the  Natural  History 
collections  ha  .  e  before  them  a  t  isk,  the  due  ]ierformance  of 
which,  wh  ilevcr  ".Iicir  .1'  ilities,  ■>r  their  number,  or  their  industry, 
will  lAx  llieii  energies  lo  the  utmost.  It  is  in  tilii  way  that,  in 
the  :;i  charge  of  their  ))ropcr  duties,  they  may  render  services 
uf  the  h;.;hest  value  alike  to  pure  science  and  to  t!ie  diiTusiDii  of 
knowledge  among  the  people,  out  of  vnIm  c  rcS'jurcrs  the  great 
in-titution  to  vshich  they  belong  is  supported.  Atnl  I  tuist  that 
no  miitakcu  view  of  the  functions  c.f  the  ofhcers  of  the  Mu  eum, 
whkh  no  more  embrace  oral  instruction  in  'cience  than  tho-e  uf 
the  officers  of  the  Library  cotnprchcnd  oral  instruction  in 
UtcnttiN^  nwy  Itod  to  the  inpofitun  of  datie%  ftwc^  to  thiir 
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fht  abndy  «vcf Imnltaed  itcff  of  keepcn 

b  FiwcisBMait'c^oabpieof  MiaMB,  (be  "Mew  Atlantic'' 
the  Feifaer  «f  SelooBan'*  thmn  h»  wImm  oe— tteenje  tnu 
**ae  tf  In  fMed  iMii,*--deGkm  d»t  tite  «Mi  <tf  ^  Cm 
fa  InwwrWge  or  mmm*  Mri  aearttMiAMM  «f  thiagt,  aad 
Ihe  enUrgin^r  of  the  be—di  of  h— tt  ewpfae  » tlw  ■ftcUag  of 
an  thiiigi  pocsiUe." 

1  Otiak  Ihet  the  fTwenllnir  woeld  have  •cknowledced  the 
Hew  Nuoittl  HiitDf7  Hvmob  to  be  a  goodly  wing  of  nch  a 
HoOM^  deroted  to  the  former  of  the  obiecls  »  hich  be  mentions  ; 

a it  nay  be,  that  his  practical  mlBd,  looking  ahvayi  to  freit, 
earief  far  lii^  duefljr  as  lOBMihing  ematiil  to  Mt- 
beaiiagi  woaU  have  been  even  better  mtbfied  irith  aaaiher 
bnildiqg  bard  by,  which  has  been  devoted  to  the  aoooarageiaent 
of  tboee  appUcatiooe  of  seienoe  thrungti  which  haman  empire  is 
directly  extendod.  by  the  well-dfaeeled  aaiiiiiceoee  of  the  City 
and  Guilds  of  Loodoa. 

This  baildinig,  destined  for  a  central  institution  in  which 
aande  provision  »ball  be  made  for  thorough  and  practical 
ttaming  in  so  mnch  of  the  principles  and  the  method<i  of  the 
physical  sciences  a«  is  needful  for  those  who  aspire  to  take  part 
ia  the  dcvetopment  of  arts  and  manurictares  has  been  com- 
pleted at  a  cost  of  iBora  than  70,00c/.,  while  20,000/.  has  yet  to  be 
soeat  epon  fiitings  and  appliances  and  the  workinjt  expenses,  if 
tae  schraie  is  to  t>e  fuUy  devel  jped,  cannot  be  estimated  at  less 
than  IO,OOq/.  a  vear. 

Having  alicaajr  been  called  upon  to  take  an  active  part  in  the 
delibentioos  of  the  committees  chained  with  the  carrying  out  of 
this  great  work,  I  think  I  am  justified  in  expre  sing  the  hope, 
aod  indeed  the  confident  expectation,  that,  before  long,  this  nci> 
Technical  College  will  be  in  full  actiWty  ;  and  that,  for  the  first 
time  in  our  hi-iar>',  there  will  be  calle>i  into  existence  an  insti- 
tution in  which,  wjthnut  leaving  this  counfry,  masters,  managers, 
aod  foremen  of  work.s  will  be  enalileil  (•  obtain  thi>rough  in- 
struction n  ..t  only  in  scientific  theory,  hut  in  the  essential  prin- 
ciples of  practice;  .iiid  n  mnchiiiery  hi-  crcatexl,  by«bich 
the  poorest  working  lal  in  a  m:irnif.ic!uriu|>  town,  if  behave 
aliihty  and  perseverance,  may  be  l>riiMi<ht  wilidit  nachof  the 
liest  technical  education  that     to  be  lia  l. 

There  can  he  no  doubt  that  the  f.miiilers  of  the  Koyal  Society 
had  promiiienily  before  their  niimis  the  intention  of  promoting 
the  useful  arts  and  scienue-.  "  that  sii  (in  the  lan;;ua.;c  thedraft 
of  the  preambl'?  t.i  the  lirsi  charter,  which  \i  ^aid  to  iiavc  I  ccn 
drawn  up  hy  ^lr  l  hr>'i;,  her  Wren)  hy  layiug  in  a  '■(■kI..  it 
were,  of  sevci  i|  .hi  ,iiu1  uicth'^Us  of  industry,  the  'li-  lixly 
(of  the  ri.i'i"  i  l  iii'.y  1  s-ij. plied  by  a  mutual  cnnniiicu  c  i  t'  each 
other's  )</Luliji  ijLuitics,  and,  con*'. (juen^ly,  that  the  viui  u» 
miseries  an<i  rLiah  ot  this  frail  life  may  be,  I'V  ;i  m.uiy  u> 
cx|ediciils  rc.uly  at  hand,  remedied  or  alleviatcil,  and  wealth 
and  plenty  dilfu-c<i  in  just  prop'irti  n  to  e  >  c  i  y  one's  industry, 
thai  is,  to  every  one's  deserts."  It  was  the  wi-h  of  Kin):;  Charles 
the  SccorKl  that  all  patents  for  inventions  should  )>e  exiuniiK  1  hy 
the  Koyal  .Society  ;  and,  so  lale  as  the  reign  of  tirorge  the 
Second,  the  Society  ac'u  dly  pcrf  irnie  I  this  iKity.  I  hc  steam- 
engine  itself  may  be  said  to  have  made  its  d^bul  before  the 
Royal  Society,  »  hen  Samy  eahlMted  his  mriniK  Model  to  the 

Fcll'»w-  in  i(>9<). 

Ilu'  tlic  ~ul's<.i|nenl  liistor)  of  nulur.Ti  knou  ledge  has  show  n 
that,  as  in  the  moral  world,  tbose  who  seek  hajijnnos  through 
well-doing  arc  le^s  likely  to  olit.iiii  that  reward  than  lho>e  \shi> 
try  to  do  well  without  thinking;  wlint  :nay  come  of  it;  s  >,  in 
the  world  i-f  ^cicncc,  those  whose  vi-ii.n  ilvni  >  i  useful  end', 
are  often  left  (Vj  ir  and  Uarr,  while  tho^c  wh  i  sTive  only  after 
the  advancement  nf  kno.i  K il^v,  scittcr  tiche  .  al  their  path, 
for  the  whole  world  to  j  ick  up.  The  1<  lyal  Soeiely  ha^  chosen 
the  '.atter  curjc.  and  I  trust  it  may  never  swerve  I'l  ^in  it.  But  I 
think  that  our  warmest  sympathy  IS  due  to  the  elT  rts  nf  tho  e 
who  translate  the  language  of  the  phii'»opt;er  nitu  llial  of  the 
worksho)>  ;  ami  hy  thus  anieliurating  "  the  niiscric!.  and  toils  of 
tills  frail  life,"  and  "iliffusin;;  wealth  and  plenty,'  are  executin.j 
that  part  of  the  tir'-t  design  of  thi.  Society,  with  which  we,  as  a 
body,  have  long  cea  ed  to  occupy  ourselves. 

It  was  not  as  your  President,  but  as  one  of  the  Special  Com- 
missi jiicrs  appointed  by  the  Government,  tint  1  had  so  ue  slii^'  t 
share  in  ann'her  considcraWe  undertaking  directed  toward  ,  the 
impr  jvcuient  industry,  hut  the  future  of  tli-j  tlxherie>  i  -  so 
cl  sely  connected  with  the  advancement  of  certain  branches  of 
/  di  gical  fcience,  that  I  may  he  permitted  to  idvert  to  the 
great  svoceis  of  the  IntCTuational  Fisheries  Exhibition ;  and 


to  enKM  my  belief  that,  in  aeeordanee  with  the  intimaiioo 
coaiaiaed  fai  the  speech  of  H.R.H.  the  Prince  of  Wales  at 
the  dosiag  of  Ibe  Exhlliition,  there  «ill  grow  out  of  it  an 
organisation  whicb  will  provide  for  the  application  of  science 
to  the  improvement  of  the  fisheries. 

In  eoncliMon,  gen'lemen,  I  think  that  it  is  proper  on  my  own 
behalf,  as  it  is  certainly  dae  to  you,  that  I  should  advert  to  the 
exceptional  circumstancei  which  have  brought  about  my  present 
occu|jation  of  the  Presidential  office. 

The  eleventh  section  of  the  sixth  chapter  of  the  statntes 
provides  for  the  occurrence  of  a  vacancy  in  the  Chair,  wfaedwr 
by  death  or  by  resignation,  as  follows 

"  Upon  any  vacancy  in  the  President's  place  oocnnteg  hi 
the  intervals  of  the  anniver-«ry  elections,  the  Treasurer,  or  ia 
bis  abscoee  one  of  the  Secretaries,  shall  cause  the  Council  to  be 
•anuBoned  for  the  election  of  a  new  President,  and  the  Council 
oiteiting  tlierenpon  in  the  nsnal  plaee,  or  any  eleven  or  more  of 
them,  shall  proceed  to  the  said  election,  and  not  separate  until 
the  maj  ir  part  of  them  shall  have  agreed  npon  a  new  President." 

This  statute  is  subsuntitUy,  and,  to  a  great  extent,  verbally, 
identical  with  the  twelfth  MraoBof  die  sevMilfa  chapter  of  m 

original  statutes  of  1663. 

itefore  the  present  year,  five  occasions  had  arisen  on  which  it 
became  necessary  to  put  the  provisions  of  the  statute  into  effect. 

Sir  Is.aac  Newton  died  while  Pre-ident  in  1727  ;  the  Earl 
of  Morton  in  1 768;  Mr.  We>t  in  1772;  and  Sir  )o.scph 
Banks  in  1820:  while  Sir  Humphry  Davy  resigned  in  1827.' 
On  each  of  the^e  occasions  a  new  President  was  at  once 
aopointfd  by  the  Council,  endowed  with  all  the  privileges  and 
powers  of  the  office;  and,  like  every  other  officer,  h  mever 
a|>;i  d- ted,  he  vac.iled  his  olfice  on  November  30  following, 
wlien  the  Fellows  sometimes  elected  him  for  the  succeeding 
year,  and  sonic'inies  did  not. 

These  precedent-,  were  strictly  fdlowed  on  the  prcamt  occa- 
sion. A  Council  hid  leeii  summ<ined,  in  ordinary  course  of 
l)usine-s,  for  lunc  28;  Imt,  as  the  President  died  on  the 
27lh,  it  was  delcrrfJ  until  the  f  dlowing  Thiit  day,  1  her.  it  was 
supplied  the  interment  would  have  taken  ]>!.ice.  In  c  'n--e  [ucncc 
of  the  delay  inscparahic  from  a  public  cereni  Miy,  h  iucvor,  it  so 
happened  that  the  funeril  did  ii'd  tal  e  place  until  noon  of 
Jul)  5  ;  and  I  have  V  nowu  few  sadder  scene-  than  the  srather- 
in^  of  the  Council,  f  csh  from  the  unci  si  d  thr  ive  of  their 
I  rc^ideiit,  f  r  the  |X-rf  irmancc  of  the  duty,  i  n  msr  i  u] on  them 
liy  the  statuvs,  of  ch<t  sm^  h  s  -ucc  si  ir  fio  a  ilieir  >  .\wi  numl>er, 
before  they  shnul  i  separate. 

The  C  nincll  did  nie  the  p'cat  hon  .ur  of  selec'in  ,'  nie  for  the 
■  ■nice;  and  n  iw ,  on  this  next  follnwini;  Si.  .\ndrew'^  I'.-.y,  my 
tMiure,  like  tint  id  ilie  Trea  urcr  and  ."-ec-ciarics,  lapses,  and  it 
is  for  the  Fellows  of  the  Society  t<>  -ay  who  ihaU  be  tfatlr 
officers  until  the  ne\t  .\nnivcrsary  .Meeting. 

Having  served  several  years,  in  an  ilhcr  capacity,  with  three 
out  of  f  ur  nf  my  ptc-ont  colleague  ,  and  liavini;  every  reason  to 
bdievc  that  the  Fell->ws  of  the  Society,  at  Iirj^e,  sec  gocxl  rea.son 
to  set  the  -.ame  hij,'h  v.due  up m  the  services  of  all  of  them  as  I 
do,  I  do  not  lind  myself  able  to  iiiingine  that  you  will  fail  to 
desire  that  th  •  c  scrsice-  shall  lie  continued  ;  hut  I  have  not  the 
lea^t  (liffu  uhy  in  conceiving;  that  the  I  cll m-.  of  the  Society  may 
think  many  of  their  number  better  fiMid  for  the  eminent  place  of 
the  I'rcsident  than  myself. 

1  sh  atlil  be  extrenir-ly  unijratef^il  to  my  c  Tea ;;iics  of  the 
C'luncil,  wh>  have  again  h  in -ured  nie  by  jh' sen'ni:^  me  for 
elecli  III  by  the  Fellows,  if  I  viere  to  let  f.ill  even  a  liinf  of  the 
'  extent  to  which  I  share  that  i|  inion  ;  liut  I  ihin'-.  it  maybe 
permit  led  mc  to  say  that,  shoidd  you  think  fit  to  give  effect  to  it, 
there  is  tio  one  who  wBl  noR  ohcei fully  acqoiesBe  ia  yonr 

decision  than  I  shall. 

To  a  man  like  myself,  who  m  ith'-r  [  os.essc  ,  nor  nohi,  a^ 
other  distinction  than  that  of  haviia;  done  hi»  be^t  to  advBllOe 
knowledj;e  and  to  uph  Id  the  di_;  -ity  and  the  authority  of 
-cience  against  all  comers,  the  Presidency  of  this  Society  is  tlie 
hi:;hest  mfpHef  lAteh  he  cm  attain, •whaMmr  else  nay  befiaO 

him. 

Itut,  ijcnileiiien,  as  men  of  science,  yoj  know  belter  than  lean 
tell  you,  that  there  are  things  of  more  worth  than  distinction.  I 
a  n  within  measurable  distance  01'  the  end  of  my  c  iree;  ;  and  I 
have  long  boked  forward  t  >  the  time  when  1  should  be  alile  to 
csMpe  frxim  the  distractions  and  iH-rturbatims  of  the  multitu- 
ditiou,  affairs  in  which  1  have  been  so  lonjf  eritai  gled,  to  that 
-tudent  Id'c  from  w  hicu  the  Hates  have  driven  mc,  but  tO  ' 
I  trust  ihey  may,  for  a  little  space,  permit  me  to  return. 
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So  that  I  am  sar«  you  will  neithrr  misnnderstand  me,  nor 
mislike  my  directnet>s  ot  speech,  when  I  say  that,  if  it  please  you 
to  believe  that  the  hiterests  of  science  and  of  the  R«>3ral  Society 
will  be  advanced  by  maintaining  me  in  the  very  dirtingwished 
position  which  I  at  present  oocapy,  I  will  do  my  best  to  jtutiiy 
yoor  confidence  ;  bat  if,  as  wKt  well  be,  jnm  tidak  thtt  tone 
other  Fellon-  of  the  Sodety  wiu  MTW  tbete  iatMroti  better,  I 
shall,  with  a  li^ht  heart,  transhr  to  him  the  bonoaiaUe  burden, 
iriuch  I  have  already  borne  loi^  enoqg^  fe»  kaow  ill  miBht. 

I  now  proceed  to  the  presentation  of  die  nednbwHdikeiM 
thisyear  oecn  awarded  by  the  Connctl. 

The  number,  the  variety,  aed  the  importanee  of  Sir  WiDnHB 
Thomson's  conKibutions  to  mathematical  and  emgrimmtnl 
phyUcs  are  matters  of  common  knowledge,  and  the  Fclknn  of 
the  Society  will  be  more  gratified  than  surprised  to  hear  that  tbe 
Conncil  have  this  year  awarded  him  the  Copley  Medal,  the 
IdriMit  honaar  whidi  it  is  in  their  power  to  bestow. 

"Sir  WilNuB  Thomson  has  taken  a  foremost  pkce  among 
thoM  to  whoa  the  remarkable  development  of  the  theory-  of 
thermodynamkfl  end  of  electricity  in  the  last  forty  years  is  due ; 
his  share  in  the  experimental  trealment  of  these  subjects  has 
been  no  le«t  conmerable;  while  hi<i  constructive  ability  in 
applying  science  to  practice  is  oianifestec!  by  the  number  of  in- 
struments, bearing  his  name,  which  are  at  present  in  use  in  the 
physical  laboratory  and  in  the  tdcipsph  oflioe. 

Moreover,  in  prrponrding  hie  VKWs  on  thenntvermi  di'sitM- 
tion  of  energy  and  on  vortex  motion  and  molecular  vortice!",  Sir 
William  Thoirson  has  propounded  conceptions  which  belong  to 
the  prima  pXilosophia  of  physical  sdeitce,  and  will  assuredly  Trad 
the  physici«t  of  the  future  to  attempt  once  more  to  grapple  with 
those  proljlems  oonceming  the  ultimate  eoDSlmciion  of  the 
material  world,  which  Dvscartcs  and  Leibnitz  attempted  to 
solve,  but  which  iuno  been  eednloMljr  ignored  bj  oiaet  of  their 
successors. 

One  Royal  Medal  has  been  awarded  to  Dr.  T.  Areher  Hirst, 
F.K.S.,  for  hit  investigations  in  pure  geometry ;  and,  nune  par- 
ticnlarly,  for  his  re-eirrches  into  the  corrcUtkn  of  two  planes 
and  into  the  complexes  generate*!  by  them. 

The  other  Koyal  Nfedal  has  been  nuarded  to  Pr,  J.  S.  Boidoa 
Sanderson,  F. K..S.,  fur  the  eminent  services  which  he  has  ren- 
dered to  phy>i(>'"t;y  and  pathoIoRy  ;  and,  especially,  for  hi^ 
re<iearche$  on  the  electrical  ohenomena  exhibited  by  plants,  and 
for  hi-  inveit^tiona  iaio  im  iilatkNi  of  aiaote  o^inians  to 

disease. 

In  making  this  award,  the  Council  de^ire  not  merely  to  recog- 
nise the  merit  of  Dr.  Burdon  Sander>on's  tene-irchc*,  especially 
those  on  the  annlogy  between  the  electrical  changes  which  take 
place  in  the  contractile  lisjues  of  plants  and  tho>c  wh<ch  occur 
in  the  like  tis-ucs  of  animals  ;  but  to  mark  their  sense  of  the 
important  influence  which  Dr.  San<Ier-'ir»  has  exerted  upm  the 
Study  of  I  hy  i  d  t;)'  .ind  j  atli.doj^y  in  this  country. 

The  r)avy  Mi-ii.il  h.a-  thi'i  vcar  lietn  i  am  awarded  in  dupli- 
cate, the  rrci' ii  iit  hciiij^  M.  M  inellin  Herthelot,  Member  of 
the  Institute  ol^  ["raiicc,  and  hort-i^;ii  .Member  of  the  Royal 
Society,  iind  Prof.  J idius  Thomscn,  I'f  Cojienhagen. 

The  thcniin-chcmical  researches  of  Herthelot  and  1  homsen 
have  cxtcinii  d  ii\cr  miny  yc.irs,  and  have  iiivulvcd  an  immense 
aniuirit  of  w.  rk,  l  artly  in  the  applicitii  n  of  e>lal>lishe<l  methods 
to  new  ca'Cs,  patll)  ;n  devising  new  methQ<9s  and  ..iii  ::  i  ^:  ili'  la 
to  cases  in  which  the  '  Idrr  methods  were  not  apidica'de. 
Chcuii^t.  liad  identified  a  va  t  variety  of  fubstances,  and  had 
determined  the  ex.^tt  comp  siti  tn  of  nearly  all  of  tlie  u,  Inil  of 
the  forces  which  held  ;o',;elher  the  ele:jionls  of  cacli  co:ii[i.  niii  1 
they  knew  liut  little.  It  w.ts  known  that  certain  cicmciiis  com- 
bir.e  with  uuf  another  with  Rrcat  tvohiti  in  of  hcit-fornii  ig  pro- 
ducts in  which  ihey  arc  firmly  united  ;  while  other  elements 
combine  hut  frcl  ly,  ard  \\  \:\\  litllc  cvoluti>iu  of  heat.  !!ut  the 
materials  fir  forminj;  any  i;'ncral  theory  of  the  forces  of  chemical 
OOnMnation  were  l>ut  scanty  a<i  1  imperfect. 

The  labours  of  Mes  r^.  llcriln  l.  t  .md  Thomsen  have  done 
unicli  towards  suppUiii.;  '.liat  v>ant,  a;id  they  will  be  of  the 

utmost  value  for  the  ad%'aitcement  of  chemical  science. 


THE  JAVA  DISASTER 

THE  following  letter  from  the  Liverpool  Lkuly  FM,  received 
lirant  Capt.  VV.  J.  Watson,  of  the  British  ship  Ckarla Bal, 
contains  a  graphic  and  interestin;^  account  of  the  recent  terrible 
volcanic  outburst  in  Sund  i  btraiis.  Ca]>t  W.  I.  Watson  was 
himself  an  ei^witncM  of  what  he  dcaeiibea.   Ha  vessel  wa$ 


actnllv  within  the  Straits,  and  not  far  imm  Knkaloo  when  dMtt 
inland  had  beoome  an  active  volcano : — 

"  Augtut  aa,  ij*  30'  S.,  105*  E.— About  7  p,m.  the  set  aod> 
deuly  auumcd  a  nJIky-white  appearance,  beginning  to  the  east 
of  na,  bnt  soon  sprotding  all  round,  and  bitiaB  tili  S  pwB. 
There  were  some  clouds  (cumulus)  in  the  Ay,  hat  many  stnt 
shone,  and  in  the  east  tu  north  east  a  strong,  white  haze  or  lit 
very  glare.  This  occurred  again  between  9  and  10  p.m  ,  the 
doada  also  appearing  to  be  edged  with  a  pinkish  coloured  k|^t» 
the  whole  »ky  aho  seeming  to  have  extra  light  in  it,  similnr  to 
wlien  the  aurora  is  showing  ivinily.  On  the  34th,  in  9*30^  S. 
105*  £.,  we  bad  a  repetitioo  of  the  above.  On  the  night  of  the 
S5tb»  standing  in  Cor  lava  Head,  the  land  was  covered  with 
tfaick,  dark  clouds  and  heavy  lightning.    On  the  aeth.  about 

{a.m.,  pa-red  Prince's  I>land,  wind  south-west,  and  sime 
cavy  rain  ;  at  noon,  wind  west-south -west,  weather  fine,  the 
Island  of  Knkatoa  to  the  north-east  of  ui,  but  only  a  vmall 
portion  of  the  noith-cast  point,  close  to  the  water,  showing  ; 
rest  of  the  inland  covered  with  a  dense  black  cloud.    At  2.30 
p.m.  noticed  some  agitation  about  the  Point  of  Krakatoa ; 
clouds  or  something  being  propelled  from  the  north-east  |K»int 
with  great  velocity.    At  3.30  we  heard  above  u&  and  about  the 
islattda  strange  sound  asof  a  mighty,  cracklmg  fire,  or  the  dis- 
charge of  heavy  artillery  at  sectmd  intervals  of  time.    At  4.  15 
p.m.,  Krakatoa  north  half  east,  ten  miles  distant,  olMcrved  n 
repetition  of  that  nitcd  at  2.30,  only  much  more  faiioni  and 
alarojing,  the  matter,  whatever  it  was,  being  propdled  with 
ama]in;r  velocity  to  the  north-east.    To  us  it  lookea  like  blind- 
ing  rain,  and  had  the  appearance  of  a  furious  squall  of  aalMB 
hue.    At  once  shortened  sail  to  topsails  and  foresaiL    At  five 
the  roaring  noi-e  continued  and  increased  ;  wind  moderate  frooi 
»outh  soutn-west ;  darkness  spread  over  the  sky,  and  a  bait  of 
puinice-itone  fell  on  us,  many  pieces  being  of  considerable 
size  and  quite  warm.     Had  to  cover  up  the  skylight*  to 
save  the  glass,  while  feet  and  head  had  to  be  protected 
with  boots  and  sou*hwe*ters     .MjLint  six  o'clock  the  fall  of 
larger  st:>:.(.s   tL;i  cil,  I      tJietf    c  .ntiimed  a  steady  fall  of  n 
smaller  kind,  moit  bluKiiiig  to  the  eyes,  ami  covering  the  decks 
to  three  or  four  inches  very  speeilily.  while  an  intense  blackncao 
covered  the  sky  and  lami  and  sea.    ^^a  led  on  our  course  until 
we  gi  t  v\  hat  we  thought  was  a  sight  of  Fourth  Point  Lijjht  ; 
then  l)rou;;lit  ship   to   the  wind,  >oui h  \i. es',  as  we  COttId  not 
SC-  any  <ii  tniu  c,    an  !      e    knew   not    what   might    he  in  the 
Strais,  the  lu^ht  ixrin;^   a  tearful  one.     The  Minding  fil-l  of 
fan  1  ai  d       ncs,  the  in!e:i-c  blackness   al>ove  an  1  iiroiind  us, 
broken  only  by  the  incc^.ant  glare  ol  var'cd  kiuJ:-  <\  li^htniitg 
and  the  continued   ex)>losivc  roars    if  Krakatoa,  made  our 
situa'ion  a  truly  awful  one.    At  tl  p.m.,  having  s^tood  oft 
from  the  Jaia  shi  re,   wind  strong  from  the  south-west,  the 
island,  wtsil- north-went,  eleven  miles  distant,  became  mjre 
visible,  chains  of  tire  appearing  t  >  a  ccnd  an  i  descend  Inrtween 
the  sky  and  it,  while  on  the  -oulh  ui>;  end  tlierc  secu  cd  to  b« 
a  conlinueil  roll  ul  balls  of  wl  ite  fire  ;  the  wind,  th  .ugh  strong, 
was  hot  aiul  clu  kin^-,  -  ulpluireou-,  with  a  ^liicll  a-,  of  burning 
cinders,  so:uc  of  the  [  ieces  billing  on       being  like  iron  cin.l  rs, 
a'ld  the  lead  from  a  Ijot'i  in  of  thiiiy  fathoms  came  up  luiic 
warm.    From  midni;.ht  t  i  4  a.m.  (:;7th)  wind  str>  ng,  but  very 
unsteady,  l>ctweeti  sou  li  s  luih- west  and  wcst^outh-wcst,  the 
^ame  impenetraldc  darkness  conlinuinj;,  the  roaring  of  Krakatoa 
le^s  continuous,  but  more  explosive  in  sound,  the  sky  one  second 
intense  blackness  and  the  next  a  blaze  of  hrc,  uiastheaiis  and 
yardarms  studdcl  with  corjio  ants  and  a  peculiar  pmky  tUme 
couiiiu;  from  clouds  which  -seemed  to  touch  the  ma.stheads  ami 
yardarms.    At  0  a.m  ,  br-in^  aMe  to  make  out  the  Java  shore, 
set  sail,  pas  ino  Foutth   Toinl  Lighthcu-e  at  8;  hois'ed  our 
signal  letters,  but  got  no  answer.    Passed  Anjer  at  8.30,  na»u« 
still  hoi-t^d,  close  enoujjh   in  to  make  out  the  houses,  t  ut 
coul  1  sec  no  movement  1  f  any  kind  ;  in  fact,  thn  ugh  the  w  h  le 
htraits  we  have  not  seen  a  single  moving  thing  o!  .any  kind  on 
tea  (T  land.    At  10.15  Passed   the    Hu'ton  Island  one- 

ha'f  to  three  quarters  ,.f  a  mile  (/ff;  sea  like  ylass  r  lund  it, 
weather  much  fmi  r  lookinjj,  and  no  a^h  or  cinder*  falling  ; 
wind  at  sr.uih-t.i-t,  light.  .\t  II. 15  there  was  a  f.aitul 
explosion  ill  the  direction  of  Kra^ato.a,  now  over  thirty  miles 
distant.  \Vc  saw  a  wave  rush  ri..;ht  i  n  to  the  Ituilon  l-^aiid, 
apjiarcntly  sivce)iiiij  right  over  the  south  part,  and  rising  half 
way  up  the  imrlh  and  east  sides.  Thii  we  s.aw  rcpca'ed  tw  ice, 
bnt  th<  helmsman  sav-  he  saw  if  once  before  we  looked.  The 
saiue  w  .'.vp  seemed  also  to  run  right  11  !o  the  Java  shore.  .-Vt 
the  same  time  the  sky  rapidly  covered  in ;  the  wind  came  strong 
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from  roath-we«t  bjr  south ;  bjr  1 1.30  w  e  were  inclosed  in  ■  dirk* 
nCMthat  might  almost  be  felt,  and  at  the  ume  time  ooomieiMed 
•  down  poor  of  mud.  sand,  and  I  know  nit  what ;  diip  going 
iiorth>caft  bjr  north,  seven  knot'*  per  hoar  ui^er  duee  lower  top- 
>>tls ;  put  out  the  side-lightri,  placed  two  men  on  the  look-out 
forward,  while  mate  and  second  mate  looked  ovt  on  either 
quarter,  and  one  man  employe  1  washing  the  mud  ofT  binnacle 
gla'«s.  We  had  seen  two  mida  to  the  nirth  and  north-west  of 
XLS  before  the  skf  doied  in,  ndding  much  to  the  Anxiety  of  our 
position.  At  nojn  the  dukaoi  wu  S3  intense  that  we  had  to 
grope  nnr  way  abaut  the  dedu^  and  although  speaking  to  each 
other  uo  the  poop,  yet  eoold  not  se«  eich  other.  This  htmffale 
ttate  and  downpour  of  mud,  &c.,  coniinuixt  until  1.30,  the 
roarings  of  the  volcano  and  lightnings  being  s  >mcthing  fearful. 
By  2  p.m.  we  could  see  some  of  the  yards  aloft,  and  the  fall  of 
mud  ceased.  By  5  p.m.  thehoriron  showed  out  in  the  north  and 
north-east,  and  we  saw  West  Island  bearing  cast  and  north,  just 
vii>tlile.  Up  to  midnight  the  sky  hung  dark  and  heavy,  a  little 
sand  fallinpat  times,  the  roaring  of  the  volcan)  vcr>'  distinct, 
although  in  sight  of  the  North  Watcher,  and  fully  sixt^- 
fivc  or  seventy  miles  off  it.  Such  darkness  .and  time  of  it  in 
general  few  would  conceive,  and  many,  I  dare  say,  would  dis- 
believe. The  ship,  from  truck  to  water-line,  is  as  if  cemented  ; 
spars,  sails,  blocks,  and  ropes  in  .1  terrible  mess ;  bat,  thank 
God,  nobody  hurt  or  ship  dam-i^ed.  f)n  the  other  hand,  how 
Cares  it  with  Anjer,  Merak,  and  other  little  villages  on  the  Java 


UNIVESSITY  AND  EDUCATIONAL 

INTELLIGENCE 

O-YPORD. — The  Natural  Science  Schoknhips  at  Christ 
CHlurch  have  been  awarded  after  exanination  to  Mr.  R.  E. 
Seh'defiekl,  of  Leed<  Grammar  Scho  <l,  and  Mr.  H.  Bankes 
Price,  of  Christ's  CoUeee,  Brec  in.  The  Brakenbury  Natural 
Science  Scholarship  at  Balliol  College  has  bfen  awarded  to  Mr. 
R.  P.  Baker,  of  Clifton  College.  The  following  gentlemen 
were  distingui^bhed  in  the  examinatiin: — Mr.  W.  H.  Littleton, 
Royal  School  of  Mines  Mr.  T.  H.  J.  Watts,  of  Llandovery 
Smool,  and  Mr.  C.  E.  Rice,  of  Derby  Gnaunar  SchjoL 

An  mMinatioB  will  b«,hcidaa  Janntry  ignt  Qnaea'a  CoUege 
for  the  election  of  a  fdiolar  in  Natonl  SeicnMu 

rAMliKluG£.—  rhc  Special  li  <anl  Tt  MadMflMttleih  io  fR>b> 

li-hin^',  after  the  lapse  of  twj  thirds  if  the  present  term,  a  list 
of  I't  .fcssorial  lectures  on  Mathematics,  wi'.h  a  list  uf  College 
lectin  es  ojTt-n  ti  all  members  of  the  Univer-i'.jr,  s'ates  that  six 
as^oci-itcil  C  iUe'fje-T,  rctciU  jUi-,  rcni'irokc,  Corpus,  Queens', 
Si,  Catharine'^,  and  Downing,  provide  no  lectures  on  higher 
Mathematics  this  term,  while  none  wdl  be  given  during  the  year 
at  J e- us.  Trinity  Hall,  Majdalcn,  Sidney,  Cavendi-h,  and  Sel- 
wyn.  St.  John's  docs  not  a>  yet  ip-  ii  air.  of  its  advai  ccd 
lectures  to  other  thin  its  own  students.  Trinity,  >n  the  con- 
trary", has  f.vc  advanced  courses  this  term  ojwnto  t!.  ■  Univcr-ity, 
viz.  Mr.  Thomson  on  Klectrostatics  and  on  .StaMcs  and  Attrac- 
tion^, Mr.  Ball  on  Higher  DiflTerential  and  Integral  Calculus, 
Mr.  f ',1.1/ebrook  on  Geometrical  Optic-,  and  Mr.  Glaishcr  on 
Elliptic  l-uuc"ion~.  At  Kiiiij's  Mr.  Steam  is  lecturing  on  Elec- 
trost^itics,  at  Christ's  .Mr.  Hobsoii  on  Magnetism,  at  Clare  Mr. 
MollUon  on  Fourier's  The  iry  and  Heat,  htveral  subjects  in 
higher  Mathematics  are  unreiiresciiied  liy  lectures  this  year,  such 
at  Differential  Equations,  Calculus  of  Finite  DitTerences,  Calculus 
of  Variations,  'Theory  of  Probability,  I,ai;raM^e's  .nnd  R^ssel's 
Functio  i", Higher  Dynaaiics,  Nekton  s  "riiiiLipn,"  rl.metaiy 
Theory,  and  Precesvion.  The  linard  rc,;ret  tliat  no  conference 
of  mathematical  lecturers  ba^  been  held,  and  that  there  iv  no 
uniformity  of  procedure  between  the  dilTcrent  Colleges.  In  all 
the  other  chief  departments  of  study,  progranim:s  of  advanced 
lectures  for  the  whole  year  were  publishc«l  l.ist  June.  It  is  sjme- 
whal  of  a  reproach  to  Cambridge  mathematicians  that  no  such 
Est  is  published  in  regard  to  what  w.ii  once  distinctively  the 
characteristic  study  of  Cambridge. 

The  following  are  the  examiners  for  the  Natural  Sciences  Tripos 
of  1884:— Prof.  A.  M.  M»rs,h.ail  (zoology).  Dr.  F.  Darwin 
(botany),  Mr.  Langley  (physiology),  Dr.  K.  D.  Roberts  (geolc^), 
Mr.  L.  Fletcher  (mineralogy),  Mr.  W.  N.  Shaw  (phydcs),  Mr. 
A.  Hill  (human  anatomy),  Mr.  Patti^on  .Muir  (chemistry). 

The  recommendations  of  the  General  Board  of  Studies  as  to 
the  Profeuor  of  Fathokcf,  new  readers,  Univenitjr  lectaran. 


I  demonstrators,  grants  for  Ippncntnir  te.)  wOl  be  TOtod  on 

I  December  6  at  noon. 

Prof.  Foster  has  been  appointed  on  the  Univenit^  Library 
Syndicate ;  Prof.  Foster  and  Dr.  Vine*,  lha  Botanic  Garden 
Syndicate  ;  Revs.  Coutts  Trotter  and  B.  Hill,  the  Uuenaa  and 
I^Klure  Rooms  Syndicate  ;  Messrs.  H.  Darwbi  and  J.  1.  Thooi' 
son.  the  Observatory  Syndicate  ;  IVof,  Cayley,  the  University 
Press  Syndicate ;  Dr.  Gaskell  and  Mr.  A.  S,  Lea,  the  Oxford 
and  Cambridge  Examinations  Syndicate  ;  Prof.  Foster,  the  State 
Medicine  Symlicate ;  Prof.  Stuart  and  .Mr.  J.  Ward,  the  Teachers' 
Traininjr  Syndicate. 

The  following  appointments  on  Special  Boards  have  been 
made  : — Mr.  A.  S.  Lea  (medicine),  l>r.  Ferrers  (mathematics). 
Prof.  Stokes  (physics  and  chemistry),  Mr.  J.  K.  Marr  (biology 
and  geolog)  ). 

Prof.  Macalister  has  been  appointed  Exammer  in  the  2nd 
M.  B.  in  place  of  ihe  late  Mr.  James  Shnter. 

Mr.  W.  Gardiner  of  Clare  College  has  been  approved  as  a 
TcMhar  of  Botnar  far  Ike  porpoaM  of  aMdiad  ato^. 


SCIENTIFIC  SERIALS 

iHt  J<>ui  ftit!  0/  Anaiifmy  and  Physialogy,  vol.  xviii.  part  I, 
Octolver,  c  llllain^  : — On  the  development  of  the  suspen- 

sory liyauium  of  the  fell  jck  in  the  foetal  horse,  ox,  roe  deer, 
and  sambar  deer,  bv  Prof.  Dr.  J.  Cunningham,  M.D.  (plate  i). 
— On  the  action  of  infused  beverages  on  peptic  digestion,  by 
Dr.  J.  W.  Frazer  (tilate  2). — On  a  method  of  promoting  macera- 
tion for  anatomical  museums  by  artificial  temperatiuY,  by  I'rot 
Struthers,  M.D. — On  the  wax  like  di  easc  of  the  heart,  by  Profc 
D.J.  Hamilton,  M.D.  (plate  3).  On  the  relations  of  the  dorsal 
artery  of  the  foot  to  the  cuneifoim  bout--.,  by  A.  Hensman.— 
Researches  into  the  histolo^jy  of  the  central  gray  substsnce  of 
the  spinal  cord  and  medulla  oblongat.i,  by  Dr.  W.  Aioslie 
IloUis,  part  2  (plate  4). — On  some  points  in  the  anatomy  of  tlie 
chimpanzee,  by  J.  B.  Sutton. — Observations  upon  the  osteology 
oi  Pthiit  tixys  fHonlanus,  by  Dr.  K.  \V.  Shufeldt  (plate  — .short 
notes  on  the  myology  of  the  American  black  bear,  by  Prof.  F. 
J.  Shepherd,  M.D. — Total  absence  of  the  left  lobe  of  the 
thyroid  body,  by  Dr.  W.  J.  Gow. — Note  respecting  the  coarse  of 
(he  flexor  longns  digitorum  pedis,  by  Dr.  Sinclair  WUte.~^Oa 
the  oa  centrale  in  the  hiunan  carpus,  by  Prof.  W.  Grabor* 

Thb  QuaHerfy  JmnuU  of  MkrotafteiU  Sdam  tat  October, 
1883,  contains  >-Obaervations  on  the  genus  PjrAiUk  kjP  IL 
MarsbaU  Ward.  M.A.  (plates  34  to  36).— On  tmUhg  bt 
Polyzoa,  by  Prot  A.  C.  Haddoo,  M.A.  (plates  37,  38V— On 
the  structure  and  rehHoaa  «f  TMiip  ^ra,  by  Sydney  J.  Miekson, 
B.A.,  B.S&  (plates  39,  40).— On  the  nullf  of  the  Lacertllk 
and  the  malar  and  qoadratc  bonca  of  th*  ■MWiiiiilia,  by  M.  t» 
Dollo(plate4l).— NoteaonlcUandanaBWrBlwlogy,  No.  6;  on 
the  anatomical  relations  of  the  wntM^TaMOkr  system,  by  P. 
Herbert  Cariienter,  M.A. —Recent  resear<^Ma  WM»  ttie  origin 
of  the  sexual  cells  in  hydroids,  review  by  A.  G.  Boame,  B.^e.~ 
On  the  osleol^  and  devdopment  of  Sj-ngnaihiu  fittldaimt 
iStorer),  by  J.  Pliyfair  McMurrich,  M.A,  (plates  42,  43). 

TlIK  Amcri  iiii  y.'urnal  rf  Siimt  f,  November,  iSSj.  —  Kes.ias 
of  s  ime  m  inths'  examiiiatr>:i  of  'he  spectra  of  sunspots  with 
an  instrument  of  luijh  diipersioii,  by  Prof.  C.  A.  Voun;;. — On 
t'le  mftei'vric  iron  iua-.s  found  by  F.  M.  Anderson  near  Dal  ti, 
Whitfield  County,  GL-or^jui,  in  1879  (two  illustrations),  bjr 
Charles  I'phsm  She|)ard,  sen.  'I  he  analysis  gave  iron  94"6o, 
nickel  4'So,  cobalt  o'34,  with  traci  s  of  phosphorus,  chrommin, 
and  manganese. — Notice  of  5  nne  viitietie^  of  ciruiidum  re- 
cently found  at  Sungchan;;,  Zan^kar  di  trict.  Western  llima- 
I  layas,  by  the  same  author. — Phenomcni  of  the  Glaci.il  and 
Champkiiu  periods  about  the  mouth  of  the  Connecticut  Vall  v, 
that  is,  in  ttje  New  Haven  re!;ioti  (t«o  maps*,  by  James  D. 
Dana.  The  author  c<.>ncludes  lliAt  t«  u  imult  ni.  u  ,  niosements 
existed  in  the  glacier  ice — a  lower  al mg  ilie  valley,  an  u])per 
crossing  it  obliquely  ;  that  iKith  lrans]xjrtL-d  drift  material,  and 
(hat  on  reaching  Long  Island  Som.d  the  lower  chani^cd  its  mvn 
direction  of  flow  for  that  of  the  i^'.  r.rral  glacier  mass  .ncro-s  the 
Sound  and  Long  Island.— On  a  variety  of  dcscloizite  from 
Zacatecas,  Mexico,  by  Samuel  L.  Penfuld. — On  Ilybocrinus, 
Hoplocrinus,  and  BxnKrinus  (two  ilhistrations),  by  Charles 
Wachsmuth  and  Frank  Springer. —Note  on  Mr.  Niphcr's  papers 
on  the  evolution  of  the  American  irolfng  horse  (one  illustra- 
tion), bv  W.  H.  Pickering.  The  au  hor  hold-s  that  we  may 
for^eU  the  apeod  attained  for  a  few  years  ia  advance^  bat  not  the 
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nltimate  s  ccil,  nor  when  it  will  be  reachcvl.  — «J  1  liic  ili*cuvery 
of  Ulica  slate  jraptolitcs  on  the  west  side  of  the  Muds  in  kiver, 
a  few  milet  north  of  PoHKbkeepste,  by  ilenry  lto<)th. — On 
Becnft's  Mmmtain,  1  ear  Hud-on,  Columbia  County,  New  Vork 
(one  illmtratKm).  by  Willkm  Morris  Davis  After  deiicribiii|j; 
the  district  fornuuioas  and  their  rehtive  and  absolute  positions, 
the  aatiior  desb  wUh  the  quettioo  of  nonconformity  between  the 
Lower  and  Upper  Sihuian  lystems  of  the  locality  and  the  rela- 
tion* of  these  system*  elsewhere.  In  another  communication 
he  discusses  the  question  of  nonconformity  at  Koml  iut,  New 
York. — Notice  r>f  agricultural,  botanical,  and  obemical  retults 
of  ecperinients  on  the  mUed  hcriNm*  of  petrtnaaent  meadow*, 
condn  :ted  for  iiiore  than  tweiUy  years  in  succe5i^ion  on  the  Mme 
bud,  1>y  L>.  I*.  PenhaUow.  Ine  remits  are  tabulated,  and  are 
valuable  as  showing  the  influence  of  differcn*  fcrtilt-ers  upon  the 
cl.anicter  of  v«getalioii  aod  the  total  produce  — Xute  i»n  Mr. 
BacUKm<«e'a  obaervaUoas  on  phjr>ioU|{ioal  optics,^  by  W.  Le 
CoBtB  Stevwia« 

BMllelinof  the  fif/ip'/iit  AeaJJmif  Riyale  JetSeiema,  daLtUrts, 
a  dts  Btaux  Artt,  August  S,  tSSj. — Report  on  M.  Gravis' 
anat'itnieal  rese.-irches  on  the  vegetative  organs  and  ttrnctore  of 
aOtUrtieadicua,  by  MM.  Ed.  Morren  and  Gilklitet.— Report  on 
If.  Paul  Allirechi's  work  on  the  pelvi^temuIn  of  the  Edentates, 
bjr  MM.  P.  J.  Van  Beneden  and  Van  llainbeke. — Note  on  a 
thunderbolt  HhiohCril  near  Gougnies  on  July  11,  1868,  l>y  M. 
D.  Van  Ba.stclaer.— Report  on  M.  Delaey'«  steam  engine  of 
universal  application,  by  M,  Hans.— Remarks  on  some  new  fos- 
sils f  .und  in  the  l<elt;ian  Tertiary  formati  .ns,  by  M.  P.  J.  Van 
Ilencdcii. — .Note  read  to  tlie  Aodemy  on  prescniin*  the  two 
fir^t  |xiri>  of  his  work  on  tlic  theory  of  the  diurnal,  aniiu.!!,  and 
sectitar  movements  of  the  axis  of  the  globe,  by  M.  F,  Folic. — 
Ob-  crvations  on  a  recent  n^  te  by  M.  P.  J.  Van  Heneden,  touch- 
ing the  <li»covery  of  the  Ik-mis'-art  fos-.il  i);uan  -tion»,  by  M.  li. 
Duptmt. — Note  on  the  influence  of  respiration  on  bl<K>d-prc»- 
s«re,  by  .MM.  Em.  Lct^ros  and  .M.  Griffe.— Re|x>rt  on  M.  G. 
'ribei>:hieii*»  phiIo^ophic  dissertation  on  tiiijc,  by  M.  A.  lyC  K.>y. 
— -NoteiinM.  ile  Sonnaj's  hi^tnric.il  tn  iic-.  mu  the  co  unty  ut 
S.ivoy,  by  M.  Rivier.  — Comiiuinicalton  uii  -uiiie  nutt>gr,iph>  of 
Gretry,  by  M.  Stanislas  Horman-. 

Ar(hiivi  /tii'ionus  tie  flial^U,  t  ime  iv.  fa-c.  I,  October  31, 
18S3,  contiin^  . — On  the  zoi)l.>gical  ^^tati  >n  at  Naples,  by  C. 
£mery. — On  le  ch.ir  ion  in  oird-,  by  K.  Pcrroncito. — On  a  true 
diffu'x.-d  kidney  in  certain  mo^u^ca,  by  .S.  Tnnchese. — On  the 
optic  lobes  of  tjirds,  by  J.  Bell  inci. — On  the  oscillations  of  the 
typhoid  fever  epidemic  at  Pari-,  in  conncctinn  with  the  rainfall 
ami  scwa;»e  of  that  city,  by  L.  Piigliani. — On  p.uaUiehyJe  as 
antai(-)ni>tio  t  >  strychnine,  by  V.  Ccrvcllo. - -On  the  active  pro- 

Ki»     NtgfUa  saliva,  by  P.  PclUcani. — On  the  genesis  of 
mafnefj  by  F.  Coppola. — Researches  as  to  the  poiKon  of 
THtM  critUttus,  bjr  A.  Capparclli.— Embryological  researches 
as  to  tho  mammauan  kidney,  by  C.  Emery.  — Histolo^iical  re- 
wrchei    to  die  iMnmaaoeatre%  l»C.  GoWi.— Obttuan  notioea 
•of  F.  F»eiai»  N.  A.  Vuikluo,  mi  Vldor  dloniattL 

ZtUtekrifi  JUr  vriuamhtfifldm  Zmkgkt  Bd.  ndx..  Haft  1, 
September  28,  iSSj^oooteiaat— ReMMdicioa  tbe  interatitial  can- 
UN^  time  iaMUaw,tar  Or.  J.  Break  (dMni  to  4).— Ondw 
geraitMl  h7«n  of  Iha  tailoMi  ofZMiialriMNir  vuitgatMi,  with  a 
contribution  to  ibe  autaanr  aad  hbtacf  of  fldi  tMca^  by  Dr.  C. 
Bnlow  (pUte  5).— Ob  iIm  htalocaMril  of  boaw  in  Telcoktel, 
by  Carl  Sdwud^MoHMRl  is^Mxk  6  to  9). — Renailu  ooncemiqs 
the  blood  laeome  and  tM  eonnoelho  daane  in  Najada  and 
Mytilidic,  by  W.  Flemming. — ContribtUtons  to  the  hiilplg|gr 
of  the  Ecbinodenna,  No.  i,  the  Hobthwla  (Pedata)  nd  Uw 
vpumm  ol  the  Aslarida^  far  Oi;  Otto  Hawlfaii  (pbtai 


10  to  la). 


SOCtRTIES  AND  ACJiDSMiSS 

London 

Linnean  Society,  N'.vcmlier  15. — Sir  John  Luhb  cV,  Bart,, 
F.  K.S.,  [.rc^i^eiit,  'n  the  chair.  —  M<.-s--r...  Philip  Crow  li-y  .inil 
J.  Murray  unc  ilrk-tnl  Fellows  of  ihc  Socictv. — Mr.  (  harlcs 
B.  I'lmirv.!.?  rsliil  itei!  .t  ynuiv.;  ]ie.nr  tree  -bowing  A'<rstf/i,i 
eanieliata,  J  r.-diiceii    ti  111   /\-<ii3omti   siiHnt,',  thfivfore 

.supp. .rliiij;  ih^-  . .l".<rrvafi  .iis  of  A.  S.  (I".r-lcd  in  /ictaniikit 
.Votiicr  for  iS'  5  ;  .tI-d  cxani|itts  .  f  Piicrinia  i^raminit  mi  ^^lle.ll 
pro<lu>.cd  fri  iiu  <  r.ci'l'ir.i  in  M^ifu  iiia  ntjuij.t'in  :  the 'Kciiii"- 
spor.-s  « ere  -(.wii  Ju  n  2,  iSS  ;,  the  Uied  .  i  <>rc>  wor  -  o  m 
Jane  10^  and  ibe  npe  P.  gramtHU  was  gathered  beptembcr  10, 


tSS.v  lie  likewise  called  a<tenti  nt  to  examples  uf  (£cid 
t  iininis  on  A'mmux  oblMsifolnn,  A".  hyJri^a(>alhum,  R.  rangif 
nuralHS,  and  Rheum  pfitinitt,  same  Ijcing  pr.  duced  frooi 
Pu€ama  pkragmitU. — Pr.>f.  P.  Martin  l>uncan  showed  a  •pad' 
men  of  c.>ral  {pamephyllum  erisia-pUli)  which  bad  jprnm 
n(>on  an  electrie  tchgraph  cable  off  theifeomof  Spafal ;  tt  poa« 
ses^ed  radicles,  .ipparentiy  due  to  tbe  presence  of  a  woon  ohmo 
beneath  the  ba»e  of  the  cnral. — Mr.  E.  P.  Ramsay  exhibited  a 
series  of  rate  New  Guinea  birds,  and  Mr.  K.  B  Sharpe  made 
remarks  thcieoa.— Mr.  T.  Christy  exhibited  a  fine  liviitg  and 
heul'hy  Sfiecimen  of  TrrotUa  nuidain,  Miq.  (the  Mj-called 
Gashmia  f>atmala),  or  \yso\yaSA'f  a  new  species.  1  his  jieailiar 
and  h  Mi'J-o!ue  plant  has  rarely  been  seen  in  this  country,  and  of 
|.tte  ycar>  .\Iroost  been  lost  sight  of. — Dr.  J.  Mnrte  showed  and 
maiL- remarks  on  spcciinensof  .'l/i'f>m^»Vo/<>r  fromlhc  living  walmt 
at  the  \Vc  tminster  Aquarium. — Mr.  F.  I.  Warner  drew  attea* 
tioa  to  a  scries  of  spedmeasof  OrriliV/iKa/vM/d  fro  n  Hamp-shiie. 
—A  papeir  was  read  bjr  Mr.  A.  W.  Uennetl,  on  tbe  reprodnc- 
tion  of  the  Zygnemacew,  as  a  solution  of  the  qac-ti-m,  fs  it  a 
sesual  character  ?  1  )e  Bary  twenty-five  years  a^i>,  and  since  then 
Witirock,  have  imtaiiced  what  they  have  deemed  sexual  diffiti- 
ences  beHraea  tlie  conjugating  cells,  though  most  later  writers 
lather  ignore  essential  physiow^cal  distinctions.  Mr.  Rennett 
has  direelod  his  investigations  dneSjr  to  the  genera  Sfintgyra  and 
Zyf^  -ma,  and  from  these  be  rapports  the  inference  of  the  aboTO- 
mcntioned  authors.  He  finds  there  is  an  appreciable  diflineDoe 
•  f  le'.gth  and  diameter  in  the  conjugating  cell-,  that  deeaied  Use 
female  being  the  larger.  The  protoplasmic  contenla  he  alio 
finds  pSM  onlr  in  one  direction,  and  cfaaage  fir^t  commences 
m  the  chkxoiitiyll  bonds  of  the  supposed  male  cells,  with  ac- 
companyiac  contnolian  of  the  protoplasmic  material.  The 
genera  Afartarfm,  Stammpirmmm,  and  the  doubtful  form 
CratitMffmmm  have  likewise  been  examined,  and,  though 
shtywiag  differences,  yet  on  the  whole  substantiate  the  view 
above  enunciated  of  odl  sexualitT.— There  followed  the  rradliit 
of  notes  on  the  antnmae  of  the  honey  bee,  by  Mr.  T.  J.  Biiaiit, 
in  which  he  deacibea  the  minnle  structare  of  the  segmcnti^  the 
joints  and  certain  rod  and  cone  tike  ofKanib  prerlooMy  rafawed 
to  by  Dr.  Braxton  Hicks,  of  hi^hljr  senntive  rnnction.— A  paper 
was  read  on  the  Japanese  Langwiidsei  their  habits  and  eatamal 
sexual  diaracteristics,  by  Mr.C.  Lawit.  Hef«niarkaibalare|ifC> 
sentativeof  the  family  has  boaafondlnSibaria,  lat  4fi*(£.  mtiie- 
/rt>n){th«caai«aoiiain  Eofom^  and  om  it  known  mn^gypt. 
OthaitMMdritdba  ICa%  Arcfttodago,  C^rka,aadth«  AaMrt^ 
coatiaaat  11iea«thorinfmR«nilKtBMM|iliicaldistribation 
of  thaM  baatlaa  that  llwjrliai^  miianafwl  miim  a  Irupical  area. 
Soow  hi  the  hM^fctala  ding  to  tha  items  of  bnuhwood  { othcn 
lii  on  III*  laatm  of  fheoMlBt  dHde>loviiuz  planli  in  the  fa(Cati» 
while  still  olhen  fraonaat  ddnis  on'  hitt  ndak  Their  colonn 
are  all  doll,  thdr  hodieffknymtr  and  not  etwctninny  adapted  for 
boring.  TheaaaaashowpecaBardili  wiMMiinaia^ai " 
eulargement  and  otjliquity  of  the  licad.  wdone  of  tibia,  1 
A  paperwnsRad  hfrnL  P.  Martin  Donauk  na  the  icplaco' 
ment  ofa  tna  wall  or  thaea  by  epithaea  in  aoaM  Serial  Conlla, 
and  on  iho  impoTtaaoe  of  the  stractnra  in  tbe  g;tatvth  of  iacnut* 
ing  coral*.  Ate  allndiag  to  tha  dlacMioni  wUdi  have  takes 
pilaoa  c«gaidiag  tha  vahw  of  qriiheea  in  damificatioo.  the  author 
atatas  that  one  form  of  this  itructtre  is  simply  protective,  and 
that  anothar  fga>  it  of  hj^  ptyriolarieal  valoa^  ioc  it  raplaooa 
entirely  the  anal  thaca  or  walL  The  analoaqr  of  dia  hnd 
straslani  of  a  Codorin  Uln-stratet  the  second  jHopositloik  for 
(he  teand  hnia  Is  aowaMd  bv  an  epitheca,  witfin  iiMdi  tt  10 
mdl  or  MdatoaBaaaHMBk"  thaiapto,  ccaarkable  nodohr  imlla 
(desoribed  in  detail),  and  the  fnlnmdiw  ariae  from  the  cpithaoa 
dircotljr.  and  it  limits  the  inteneptat  loedi&dMa^.  In  «  Lm> 
toria  the  the  nma  leplaaBnent  of  a  wall  hgr  epfttaea  hi  aMB>  u 
hicruating  Pontes  and  ndi  Artneadm  as  Leptaatm  the  uin|Mil| 
of  the  oonllites  of  Ow  adoojr  ariw  ham  this  basal  epithaeale 
structure^  and  gttnr  npvasdib  Imldiag  nhieqnentljr  from  thdr 

sides. 

Royal  Meteorological  Society,  November  21. — Mr.  J. 

K.  I  ..'iu.;ht.)n,  F.R.A-.si..  [.resilient,  in  the  chair.— T  he  Earl  of 
n.dii  ,u  1C-,  K.T.,  T.  H.  Pavi N  D.  C.  I'mbltton,  J.  I l.irgreavcs, 
and  J.  I..  I.*wington  were  elected  Fell  >w>.  of  the  Society. — 
Tbe  following  papers  were  read  :  — Re|H)rt  on  temperatures  in 
twi>  ditfeient  patterns  .  f  Stevenson  -crccn  ,  t.y  H.  .Mav  lcy, 
K. K. .Met.,Soc.  The Krf cii  emiiloycd  » 'J  L-  .  i  iu\ry  Sttven^oti 
screen  obt.iineil  from  C.i.sclla.  nnc!  a  new  .Slcvcii!-;ni  ^crccn  made 
I'l  :ici:"riiai  ce  with  the  rcv:  .niiiu-ndatiun^  ft'  a  cmuilttce  ap- 
pointed by  the  Council  of  the  Society.    The  new  screen  i»  two 
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incfaet  wider  and  deeper  than  the  old  >ci<xii.  It  tus  aUo  an 
upprr  sloping  riHjf,  and,  at  a  little  dislaiice  !m:!'ia,  .i  llal,  inner 
roof'  pierced  with  bole>  for  vcniilAlioii  ;  while-  iLc  uld  ii^reen  has 
a  iioRle  rtiit  roof  with  only  a  t^^rr  uv  bciic.illi  on  cith  side  for 
Tcntilation.    Obsenrations  m-xAc  duriiijj  llic  lliicc  mMiitli> 

July  to  Septeiu()eT,  and  the  results  arc  given  in  the  [apcr.  Fr  jui 
these  It  ai'i->cars  that  llu-  new  ^cre«n  is,  of  the  tw>j,  ili^liily 
oxj'er  and  l>elter  venlilatevl,  .ind  retains  the  heat  .>f  ihff  -un  for 
a  ie>s  time  than  t'hc  I'M  screen;  al-i>,  haviiif^  .i  ilo  i  1  ..ii  and 
overlapping  board-s  l>cl  iw,  it  is  iietlter  suited  f jr  exticnic  cli- 
mates.— On  the  storm  «hich  cros-cd  the  liriliib  lilc-  lictwccn 
SeiJtcail^r  l  and  3,  l8Xj,  and  it--  track  ovcrthc  North  Atlantic, 
^C.  Harding,  F.  K.  Mct.S  ic.,  of  the  Mctcur  jlogical  Office. 
Tnis  .'torm  cau^ctl  considerable  havoc  in  the  souih-wc<t  and 
south  of  England,  owing  not  oidy  to  it»  exceptional  violence, 
but  aho  to  its  o^ccurrence  before  tl>e  completion  of  the  harvest. 
The  stonn  is  traceable,  in  the  tir^t  mstanee,  t  i  tw-o  centres  of 
di-turhnnee,  one  beinj;  hr-t  ^h'•vvn  at  about  450  mile-,  to  the 
^nnh  l:i-rniuiia  on  Au};u--t  2(>,  .uid  the  other  to  the  ca--t  of 
the  Rocky  Mountains  mi  the  27lh  ;  these  t\kodi>turliances  after- 
«ard-.  mcri;ed  on  the  291(1,  at  alx)Ut  300  unles  to  the  north  of 
Bermuda,  and  formed  one  ureal  and  destructive  i^ale,  which 
ontiiiued  to  grow  in  violence  as  it  crossed  the  ,\!;.iiiiio  until  it 
rMcbf'1  the  coa>ts  of  the  Krili-h  Islands.  The  average  siwed  at 
nhicli  ttiH  '•uriu  cr.v-sed  the  Atlantic  was  fully  forty  nules  an 
b-  lur,  w  liicii  i-  m  >rc  than  doable  thcusual  speed  of  storms  «  hich 
traverse  th.it  ocean. — On  the  influence  of  the  luoon  on  the  he'ght 
of  the  barometer  within  the  tropics,  by  Rolicrt  I.awson,  Inspec- 
tor-General of  Hospitals. — The  great  ice-storm  of  July  3,  1S83, 
in  North  Lincolnshire,  by  J.  Corileam.  The  direction  of  the 
storm  wxs  nearly  ^outh-east  to  north  west,  and  travelled  fiom 
Caisf or  along  the  higher  ridges  of  thcbilUto  Harton-on  lluml^cr. 
The  storm  commenced  at  aliout  9.20  p.m.  uiih  heavy  drops  of 
rain,  and  increased  to  a  downpour,  speedily  followed,  amidst 
the  blaxe  of  lightning  ai-d  the  constant  roll  of  thunder,  by  the 
rush  of  hail,  or  rather  lumps  of  ice.  An  eye  witness  remarked 
that  they  were  not  like  faaiktooes,  b«t  "salt-cellars"  ;  another 
that  they  resembled  "ducks'  eggs";  in  fact  'hey  were  solid  lumpi 
of  ice  of  every  shape  and  site,  weishing  from  two  to  six  ounces, 
and  some  wcK  mnkured  liz  tnclies  in  circunfercaoe.  Tb« 
injury  done  la  the  giwrlug  cropa  <mat  be  wHiMtri  »t  lest  Uum 

Phyaical  Society,  November  24. — Prof.  K.  B.  Clifton  in 
the  chair. —  I'rol'.  Keino]d  read  a  Jsipcr  by  Mr.  J.  \V.  Cl.irk,  on 
the  pnrificilion  of  nicrcury  by  distillatian  in  vacuo.  The  ;idvan- 
tagesof  Mr.  Clark'.sap()aratus  arc — thcsmall  quantity  of  mercury 
in  use  at  a  time,  an<l  the  fact  that  no  auxiliary  Sprcti^el  puinp 
is  refiuircd.  1  his  is  .-n.,iilci|  by  i^  iviiio  a  m  iv.iMc  ru-ervoir  of 
mercury,  on  raisin;;  \vh  th  the  distilUT  is  tilled  wiih  mercury. 
The  apparatus  v  is  doscrihctl  in  detail,  aii<l  illu-tr.Ui-d  by  a 
figtire.  It  is  probable  thjt  zinc,  caiimiuu),  m.-Jgutsium,  Ac, 
BM7  be  distilled  and  thus  purified  by  the  s.inie  apparatus  -  -Mr. 
A.  P.  Cbattock  then  read  a  paper  ou  a  method  of  determining 
experinaentally  the  constant  of  an  clectrodynajnomctcr.  In  ex- 
isting methods  it  is  neccstiry  t  >  measure  the  areas  of  the  coils, 
which  is  a  dilhcul:  iiui;ci  to  il  j  s\  Ith  a  finished  instrument  ;  by 
Ac  new  inethiHl  this  is  uniieccvs.irv  It  licpends  on  the  ac.  urate 
detenninatiuM  of  the  speeil  of  \W  ;.  .  il  U  L.iil.  Mr.  Chattock 
exhibiteii  an  instrument  wh'>se  constant  liaii  be!  n  delerminc<l  by 
him  in  the  laboratory  of  Prof.  I  o-tor,  L'ni\er  ity  College,  with 
the  assistance  of  Mr.  Grant.  —  I'rof.  ti.  C.  Foster  then  took  the 
chair,  and  Prof.  R.  B.  Clifton,  president,  read  a  pni>er  on  the 
measurement  of  the  curvature  of  lenses.  With  very  small 
lenses  the  spherometer  cannot  be  used,  and  the  author's 
method  is  based  on  the  Nevvfin's  rings  formed  Ivetween  the 
lens  and  a  plane  surface,  or  a  cur^-ed  surfece  of  known 
radius.  From  the  wave-len^jth  of  the  light  employ. d  in 
Obsenring,  and  the  diameter  of  a  ring,  the  radius  of  curvaiure 
can  be  determined.  He  places  the  lens  on  a  plane  or  curved 
surface  under  a  microscope,  and  lights  it  i  y  the  sodium  flame 
(wave-length  5892X10-0;  he  mea-sures  the  aiJjHommaie  dia- 
meters of  two  rings  a  distance  apart  (in  practice  the  tenth  and 
twentieth  rings  are  found  convenient),  take-  the  diflTercnce  of 
their  squares,  and  divides  it  by  the  wave-length,  and  the  number 
of  riaoi  in  the  gap  between  to  find  the  radies  of  the  leaa.  lite 
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rings ;  X  14  the  wave-length  of  the  light,  and  p'  the  radtn-t  ef 
curvature  of  the  lens.  The  method  with  proper  circ  givoi 
accurate  results.  Prof.  Clifton  hai  also  used  it  to  determine  the 
refractive  index  of  liquids  in  small  quantities  ;  Mr.  Richardson 
having  found  it  for  water  =  1  -3335  by  this  method,  which  is 
usually  correct  to  two  pUces  of  deainal-^  It  can  alw  be  used 
to  determine  if  the  lens  is  uniformly  curved  and  spherieaL  PraC 
Perry  suggested  that  it  might  be  also  used  to  measure  a  surfaet 
without  touching  it,  say  the  surf.ice  of  a  water  drop,  or  a  strip  of 
glasa  when  bent.  In  this  way  it  vii^  throw  light  on  the  kw» 
of  capUkfHy  or  banding; 


Literary  and  Philoaophical  Society,  October  2.— H.  E. 
Koscoc,  F.R.S.,  president,  in  the  chair.--On  the  change  pro- 
duced in  the  motion  of  an  ntirUhHug  rad  by  a  heavy  ring  snr- 
r  junding  it,  and  attached  to  it  by  elastie  cords,  by  James 
ISottomlcy,  F.CS. 

October  16,— H.  E.  Roscoe,  F.R.S.,  president,  in  the  chair. 
—On  the  leaves  of  Catk«  tdmlis,  by  C.  Scborlemmer,  F.R.S.— 
Dr.  Schuster,  P.R.S.,  gave  an  account  of  meteoric  dust,  and 
exhibited  some  specimens  found  in  Himalayan  snow. — Qn  Ifae 
duality  of  physical  forces,  by  James  Rhodes,  M.R.C.S. 

Octoher  30. — J.  P.  Joule,  F.R.S.,  vice-president,  in  thechidr. 
— On  the  aetioh  of  water  upon  beds  of  rock  salt,  by  Thomas 
Waid. 

CAMDRlIXiE 

Philoaophical  Society,  October  29.— On  the  structne  of 
the  cells  of  secretory  gland?,  by  Mr.  J.  W.  Langley. — Note  on 
ihe  fihrin-ferinent,  by  Messrs.  A.  S.  Lea  and  J.  R.  Green. — On 
the  structure  of  the  epidermis  of  the  ice-plant  (Maemhyamtkt' 
mmm  ayttaUimmm),  Uy  Mr.  M.  C.  Potter.— On  the  phytiolQgied 
signiiicnnce  of  watar-glands,  by  Mr.  Walter  Gardiner. 

Paris 

Academy  of  Sciencea,  Noeenbcr  96.— I 
prriident,  b>  the  diair. — On  the  treatment  of  ]^ 
swine  by  vaccination  with  the  fatal  vims  itself  in  nn 
form,  by  M.  Fattenr  and  the  hUe  M  Thnillier.— On  the  hyda* 
tation  of  erotonic  aidebyde,  by  M.  Ad.  Wtirtz. — Propagatioa 
across  the  Indian  and  Atlaniic  Ooeana  of  the  great  eeithqaah* 
wave  canard  by  the  reeeat  distvbeaeea  at  Jan,  by  M.  de  Leiaepai 
theohwcwtioannlceat  Celoahy  ilie  ■^iiiiiin  iin^agwl  on 
the  PamflMk  limwownlc  Caaal,  the  wave  woSid  appear  to  have 
made  to  wi^la  aboat  ttiiqr  mn  from  Java,  roand  the  Gap* 
of  Good  Hope  to  Oe  catf  eoait  ef  Ceatnl  AaMrlea.— ThaoialWl 
considerations  on  the  action  of  floats  kept  hi  low  at  tUiUgaat 
angles,  by  M.  E.  de  Jonquiires.— Oa  the  aeaalar  wiation  hi 
the  diicsMii  of  the  terrestrial  magnetic  fbrea  at  Paris,  by  M.  I« 
riescrafat.— Ob  the  sacdaKlw  parthanogeaetie  reprodaction  of 
phyllaaaafar  ataagaMaatiaMb  *bA  ea  the  remits  obtained  by 
varioaa  «Aod>  of  tieataient  of  Ham  attacked  by  phylloxeia 
made  by  M.  P.  Boileaa.— Obiervadoos  of  dM  piaaats  333  and  a}4 
at  the  raris  Ofasenratory  (equatorial  of  tta  west  tower),  by  M. 
G.  BlB|Daniaa.--On  a  formula  of  M.TIaangid  eooneaied  by  ^ 
celestad  nediaaban,  by  M.  Ol  GaUaadnaa.— On  the  algebiaie 
integration  of  Uaear  eqaation^  by  IL  H.  FahieBid.  -Oa  aa  ia> 
duction  ma^nctie  aeedie,  by  M.  Maicart— Oa  lha  eleotrio  qa* 
chroaioBiif  tworehtiTC  aMyraaents,  and  ita  nipliaatiaiitatta 
consitaelieB  of  a  new  dertrie  eomuaas.  by  M.  Mi 
A  stody  of  caia  canait>,  fey  ML  £.  E.  Bfani(r.< 
of  the  dilfcraaets  of  peMatfad  of  dsetiie  hiyan  on  ike  1 
twoHqniris  tocaatact  (faar  OhMcadias),  by  MM.  E.  Bichat 
and  R  Blondlot.— Waw>1eaglhB  of  tte  optical  ravs  A  and  m, 
by  M.  W.  de  \\.  Abney^Dewrtptiaia  of  a  microthennonetar 
fir  gauging  verv  slight  VJfiatoM  of  tnperatnre,  by  M.  P. 
I  arraqae,— 4iiBaies  on  the  cbcodcal  actkn  of  li^  {  daouaiposi- 
t  ion  of  ondie  aeid  by  the  per^kelde  of  iron  (thiaa  lUaitaalhiaa)^ 
by  M.G.  Lea  "  " 

M.  Isaaibcn.— Oa 

Maamen^— Oa  hydroalaottea  and  oiylilntoutiae,  by 
Ktard.— Oa  flia  rdatiea  vdodbr  of  we  aensatkms  of  ai^ 
hearini;,  and  too<^,  by  M,  A.  Kloefa.  This  paper  eoaaiila  of 
three  di  tinct  part.«,  eadi  dealing  with  the  comparison  of  two 
sensations— (1)  hearing  and  tondi ;  (3)  hearing  and  sight ;  (3) 
s^ht  and  tonco.  The  author  concludes  that  ol  the  three  asaSBK 
tiona  sigfal  U  the  most  rapid  ;  then  hearing,  the  tiaaiiaiHioo  of 
wUA  aeantioB  lasts  i/7a  of  a  soeoad  laager  (haa  Oat  of 


DiaaoeiatiaA  of  the  aalndnm*  eBrboaete 
Ibycaeessfaioaaorottoroi  inalansata,  by 
I  ibe  fMMIityef  salts;  aitfMai|»  by  M.  B. 
fdrealeotiaa  and  oiylilalontiaei  by  lf>  A» 
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■d^t ;  lastly,  touch,  the  tninsmis  i)n  of  «h'cht.ikc<  1/21  of 
A  •econd  m't't  than  ^i^Ht. — *  )  <  the  f>erv.)as  -.vsirin  .nvi  the  c'.asM- 
ficuion  ijf  the  Phyllo lo-r.i',  i  hithi-to  litik-studied  t  iuii ly  of 
Aaneliil  •',  by  M.  (i.  I'ravot. — 0 1  the  axis  of  iF.'iin'hut 
erocalii  nnl  ^i.'ti'itni,  M'\  d  i  .Tbiortnil  vr  ,'ct  I'll'-  pr  i  luctions  ia 
gcoeml,  l)y  M.  K.  («:riril. — <tn  tlie  propT^itiivi  of  the  Pirth- 
qiiaWe  ^aves  cm-^ed  liy  thf  U'<-  v  .!c:tim:  ltiiivi' I'l  .it  [  iv.\.  Ijy  M. 
bouquet  de  la  Grye. — A  c>iiitribuiiu<)  to  the  volcanic  tbc:>ry,  by 

BiRLIN 

Phjrsiologieal  8ed«t]r,  November  9.— Dr.  Friedliiiuler  two 
,yean  ago  had  eoammBtaited  to  the  Society  hnw  in  eight  diflercnt 
caie*  of  gennine  eroupoa^  pnenmoiiia,  which  ended  fatally  on 
the  diteS"*  reaching  its  height,  he  had  constantly  foand  in  the 
ton^a  micrococcus,  mostly  in  the  form  of  diplocacciu,  which 
•eemfld  to  be  a  characteristic  of  genuine  pneumonia.  Since  then 
the  caxet  of  croapous  poenmonia  he  had  examine<l  amounted  t'> 
owr  fifty,  »nd  with  hut  very  few  exceptions  the  lame  description  of 
cocci  bad  been  found  in  all  the  lanj;!!  afiected.    The  fen  ztises  in 
whkh  pneumonic  cocci  failed  to  show  themselves  were  regularly 
nch  in  which  death  had  set  in  after  the  eighth  day  of  the 
diicase,  that  is  after  the  disease  had  finished  its  course.    In  all 
otibcr  kinds  of  pneumonia,  »uch,  for  example,  as  follow  in 
the  tnun  of  typhus,  or  attack  old  persons,  &c.,  diplococci 
did  mt  appear.    It  was  beyond  doubt,  therefore,  that  they  were 
a  ehancttriitic  of  genuine  croupous  pneumonia  alunc.  That 
nicroooeei  had  not  been  perceived  by  many  ohser\-ers  in  the  case 
of  genuine  pneumonia  was  owin^;  to  the  fact  that  it  was  difBcett 
to  make  them  visible  in  the  tissues ;  for  only  when  they  were 
htehly  coloured  while  the  surrounding  tissue  rfnained  colourless 
did   they  l)ecoinc  distinctly  visible.     To  render  lh»-rn  apparent 
it  was  of  advantage  to  colour  thin  sections  of  (!ir  lnni;-  with 
methylic-violct  or  gentian-blue,  and  then  to  apply  a  dilu'cii  nhi- 
tion  of  iodine  by  means  of  which  the  tis^ne-s  which  were  at  first 
al^  coloured  would  l>ccoinc  clear  and  >>o  l>rin^  out  the  stmngty- 
colourcd  cocci.    Quite  recently  ttro  ca^es  haii  been  pulili  ln  ii  in 
which  pneumonic  cocci  had  i)een  found  in/ra:  i',i>N — imc  case 
by  Prof.  Lcyden,  the  other  hy  |)r.  Gunther.  'Ilic  latter  od^crver 
invariably  found  the  cocci  inclosed  in  a  pale  ami  shnrply  defined 
envelope,  which,  on  the  application  of  ci)lourin,j-niattcr,  Iikewi-.e 
b-came  highly  coloured.  Cocci  havini;  in  both  thccasc^  referred 
to  t>een  ol)taine<i  Ity  nirin-  of  punction,  and  thus  titcir  presence 
in  the  fluid  of  the  luii^-  ileiii  nstr  ted.  Dr.  I  rirdl.'.ii.ler  set  him- 
self al-<j  to  examine  tlie  fluiti    if  •.]\r  !u:)-^  in  ttio  li  ^dies  of  per- 
sons «ho  lia.i  iiie<J  from  p-icumoma,  and  founii  there  large 
quantities  of  pneumonic  c  cci,  which  were  particularly  well 
adapted  for  examination,  lion:;  in  a  free  state.    He  was  now 
in  a  position  to  prove  that  they  all  isosscssed  envelopes,  which, 
by  their  reactions  (they  came  out  most  distinctly  on  lieing  sub- 
jected to  ncids,  an<l  disappeared  under  distilled  water  or  an 
aKaii),  ap]>c.Trttl  to  consist  of  mucin,  and  to  be  very  essential  to 
the  life  and  activity  of  the  cocci.    .-\cc€ordiiig  to  the  ex]>crience 
acquired  down  to  the  present  date,  the  jineumonic  cocci  were 
the  only  ones  which  pissesscd  this  kind  of  slimy  capsule.  The 
problem  now  presented  was,  by  means  of  experiments  in  the  way 
of  cultivation  and  inoculation,  to  determine  the  distinj^uishing 
characteristics  and  the  pnttio^cnic  nature  of  these  cocci.  This 
task  I»r.  I  riidl.mder,  in  foiijunclion  with  Dr.  Frobcnius,  had 
undert;)',.en  with  po-  itive  results.     Accordin;^  to  the  methods  of 
I'rof.  K  .ch,  the  cixei  t.ikeii  from  the  Iuni;s  of  persons  who  had  I 
died  from  genuine  piieuinonia  were  liisHeininated  on  stiffened 
gelatine  (consisting  of  gelatine,  .-.n  inlusion  of  tlc^h  and  com- 
mon salt).    From  these  jirocci-iicd  invari.Tbly  and  in  all  genera- 
tions f)crfectly  characteristic  organism,  di-tinguishod  from  all 
other  fungous  products  of  cultivation  by  their  pecnlirir  n.ail-like 
sha|ie.     No  other  kind  of  micro-organism  sli  'VMd  the  .same 
naildike  form  under  cultivation  as  did  that  taken  from  iicr^ons 
pneunionically  affecteil  wh.i  h.id  died  on  the  disease  reaching 
Its  acme,  and  whise  lungs  were  afterwards  examined;  nor 
<iid  any  other  s[>ecics  of  pneumonia  ever  yield  this  form  of  culti- 
vated organism.     Kxi  enmcnts  in  the  way  of  inoculation  had 
been  made  on  mice,  guin<  a-|ii:;s,  rabbits,  and  dogs.     I  he  mice 
were  subjected  to  injections  either  of  cultivated  c<jcci  which  bad 
been  obtained  by  dis-cniniati  jii  of  fresh  lung-fluid  cont-lining 
coed.    Almost  all  these  mice  died  after  twenty  to  twenty-eight 
bonrs,  under  symptoms  of  violent  dyspnoea  ;  and  on  a  section 
being  made,  extensive  pleurisy  and  pneumonia  were  obser»'c<l 
in  each  case ;  in  the  bloo<i,  likewise,  diplococci  were  found 
to  be  very  abundant,  as  also  ia  the  plenral  exudations  and  in  the 
tiwMief  OelnagB.  Wen  tibe  eood  ttat  foond  " 


on  gehitine,  they  then  yicldeil  the  nail-like  cultivated  organisms 
already  rcferrcii  to,  exactly  in  the  same  way  as  did  the  cocci  of 
genuine  )>neumonia  in  the  case  of  man.    Were  again  these  cuU 
tivated  cocci  injected  into  other  mice,  ibe«e  mice  died  of  pnen> 
m  mia  on  the  second  day  after  the  inoculation.    If,  however, 
the  •bud  eontaining cocci  were  heated  to  about  70*  C.  before  being 
i  I  ts.  r,  d  i  itothe  mice,  it  was  thereby rcrtdered  inefficacious,  and 
the  mice  received  no  harm  from  it.    On  the  pleural  cavity  of  the 
mice  being  examined,  many  cocci  were  indeed  still  found  in  the 
fluid,  but  when  these  were  strewn  on  gelatine  they  cither  renvained 
sterile  ordevelo|<cd  other  than  the  aftil  like  cultivated  organisms. 
Not  only,  however,  by  injection  of  pneumonic  cooci  ihroagb 
Pravaz's  syringe  could  pneumonia  be  produced  in  nke,  but  lik^ 
wise  also  by  means  of  lalialation.    If  mice,  shut  up  in  a  chest, 
were  compelled  to  hrCMtlie  aa  atmosphere  saturated  by  meaiu  of 
a  spray  with  pneumonic  cocci,  then  did  a  number  of  the  mice 
die  under  the  same  symptoms  as  followed  injection,  ihoqgh 
in  this  case  not  till  the  fourth  or  fifth  day  after  the  operation : 
the  blood  in  the  hugi  of  those  mice  who  had  died  from  expari- 
mental  genuine  paeumonia  alio  contained  characteristic  pneu- 
monic cocci.    The  re>ults  obtained  from  analogous  ex|>eriments 
in  inoculation  with  guinea-pigs  were  less  decisive.  Aboat 
a  half  of  the  gninea.pigs  moculated  l>y  means  of  injection 
of  pneumonic  cocci  roawnad  in  a  perfectly  healthy  stale,  show- 
ing that  they  were  proof  against  cocci.    The  other  half,  how. 
ever,  perished  of  dyspnoea,  and  their  blood,  lungs,  and  plenral 
entdatiaw  Wtrt  found  to  contain  double  micraoocci.  which 
bting  aown  on  geUtine  produced  the  characteristic  nafl-Uke 
oi«animw,  and  on  being  injected  fMctrbeto  paeaieala  ia  the 
creatures  so  inoculated.    The  aatae  expcriawnts  were  next  tried 
on  five  dogs.    Four  of  them  remained  nnscathed,  bat  one 
sickened  and  died  of  dyspncra.    On  a  postmortem  being  made, 
this  la.st  dog  showed  symptoms  of  pneumonia  and  the  presence 
of  the  characteristic  diploco<xi  in  its  blood  and  lun(^  In 
the  four  healthy  dog«,  on  the  other  hand,  the  injected  cocci  had 
all  suflfiered  destruction.    In  the  ca  eof  the  rabbits  the  experi- 
ments in  iiKtculation  were  wholly  wilhoat  effect.    They  showed 
themselves  completely  proof  against  pnenmonic  cocci,  and  the 
cocci  injected  into  their  longs  were,  after  a  few  days,  no  longer 
traceable.    From  the  invariable  discovery  of  diplococci  in  the 
lnng4  of  bodies  that  had  died  of  genuine  pneumooia  befoee 
the  disease  had  run  its  full  course,  and  from  the  espcrimeaU 
with  cultivated  cocci,  as  also  by  inoculation  of  mice.  Dr.  Fried- 
Hinder  drew  the  conclusion  that  the  cocci  found  by  him  were  the 
caoie  of  the  gennine  croupous  pneumooia  which  had  also  before 
been  recognised  aa  iafectioaa.  On  a  future  oocasioa  Dr.  FMed- 
liindcr  will  again  take  ap  this  subject,  so  impoitaat  both  froia 
a  scientific  and  a  practical  point  of  view. 
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PROFESSOR  STOKES*  WORSTS 

Mathematical  and  Physical  Papers.    By  G.  G.  Stokes. 
(Cambridge  Uoiveoity  Picsa.  VoL     1880;  VoL  II., 

i8«3.) 

THIS  is  dw  age  of  Reprints  of  the  works  of  great 
living  men,  even  in  an  hourly  growing  subject  like 
Science.  The  pseudo-scientists  have  long  been  accus- 
tomed to  galvanize  into  life  again,  for  a  few  brief  moments, 
tlieir  defunct  pKkctiou  by  coUectiog  them  in  a  volume 
witli  some  catching  title.  Bat  tbe  rad  men  of  science 
are  now  building,  during  their  life-time,  each  his  uhmu- 
mtHtum  art ptrennius,  regalique  situ  Pyramidum  altius. 
Von  Hdmbolts  and  Kirehboff'  haTe  colleeted  and  reiasued 
their  scattered  masterpieces.  Clausius  has  joinc  l  one 
large  series  of  his  works  into  a  connected  treatise.  At 
bome  Sir  W.  TlionaoD  lias  given  us  a  grand  collection, 
EUctrostatics  and  .XfaQnftism,  and  the  rest  of  his  papers 
arc  to  appear  in  a  scries  of  volumes,  of  which  one  is 
already  before  the  public.  But,  heartily  as  we  welcome 
all  these  splendid  volumes,  here  is  something  at  least  as 
good  as  the  best  of  them,  and  much  men  imptraHwly 
required. 

There  can  be  but  one  opinion  as  to  the  value  of  the 
odlection  before  ns,  and  (sad  to  say)  also  as  to  the  abso* 

lute  nc,,■\^ity  for  it.  The  Author,  by  common  consent  of 
all  entitled  to  judgc^  takes  front  rank  among  living  scien- 
tific men  aa  etpertmenter  as  wdl  as  mathematician.  But 
the  greater  part  of  his  best  work  has  hitherto  been  bured 
in  the  almost  inaccessible  volumes  of  the  Cambridge 
Phttnt^Meat  Thmsmetiom,  in  company  with  many  other 
pliers  which  deserve  a  much  wider  circulation  than  they 
have  yet  obtained.  .Stokes'  well-deserved  fame  was  thus 
practically  secured  by  means  of  a  mere  fraction  of  his 
best  work.  And  another  inconvenience,  which  will  funv 
have  some  chance  of  being  repaired,  has  arisen  from  the 
same  cause.  Science  demands,  .it  e\ery  inst.mt,  the 
aolntion  of  certain  definite  problems  each  si^ested  by 
ilie  bat-pfeceding  advances  r— and  hoata  of  eager  votarfet 
are  at  work  upon  (hem.  Wliat  ia  done  as  it  were  in  a 
corner  is  thus  sure  to  be  done  again :— don^,  even  if  not 
ao  wdi  done;  and  this  at  the  eipense  of  nnaeoeasary 
laboar  on  the  part  of  the  second  worker,  who  thus 
fl^?H>^ft«  the  (temporary)  award  of  the  whole  credit ;  while 
the  entire  process  tends  to  the  retardation  of  scientific 
progress. 

The  present  publication  will  effect  a  very  remarkable 
amoant  of  transference  of  credit  to  the  real  author,  from 
those  who  (without  the  possibility  of  suspldon  of  mala 
fides)  are  at  present  bH  but  tmiversally  regarded  as  having 
won  it.  Two  or  three  years  ago,  only,  the  subject  for  a 
Prise  Essay  in  a  Continental  scientific  society  was  TJu 
mAwv  9f  mnpolarittd,  at  iisHi^uished  from  p^arUedf 
!i^ht.  But,  all  th.it  science  is  even  jet  in  a  position  to 
say,  on  this  extremely  curious  subject,  had  been  said  by 
Stflhct  Mrfy  ytan  ^ggv  fai  die  CamM^  PkOotafiOcal 
Transactions. 

The  malady,  though  grave,  is  simple,  the  cure  easy. 
Eiwy  Sociely,  wlioan  Menoba  an  woethy  of  appealing  in 


print,  ought  to  consider  itself  bound  to  disseminate  them 
as  widely  as  possible.  Every  University,  every  public 
library  of  any  importance,  alike  in  Europe  and  in  America, 
should  be  regarded  as  a  centre  for  such  a  purpose.  The 

cost  cif  the  necessary  additional  copies  should  1)C  regarded 
by  a  Society  as  a  trifle  compared  with  the  priceless  ad- 
vantage of  ^hu/Hjif^  its  own  puhlicatioos  wliera  they  wiB 
be  freely  accessible  to  all  who  care  to  consult  them. 

And  this  altogether  independent  of  the  question  of 
exchange,  which  can  hardly  be  expected  from  a  University, 
but  which,  in  our  own  experience,  is  gladly  (even  eagerly) 
granted  by  almost  every  scientific  Society  worthy  of  the 
name. 

Physical  and  Mathematical  researches  are  the  best 
record  of  the  living  intdlectual  progress  of  tlie  day,  and 
ought  not  to  be  made  artificially  scarce  or  dear  It  is 
mere  pandering  to  wealth  and  vanity  which  is  displayed 
in  advertisements  such  aa  **  Impressien  striody  limited  to 
65  (numbered)  copies,  .\fter  these  are  printed,  the  type 
will  be  broken  up  (in  presence  of  witnesses)  and  the 
plates  destroyed." 

Such  advertiseraents  are  pos^blc  only  in  a  world  in 
which  Sir  Gorgius  Midas,  and  others  who  have  "  struck 
ile,"are  the  willfaig  victima  of  those  who  \nvy  on  their 
selfishness,  luxury,  and  ignonmce.  Education  will,  it  is 
to  be  hoped,  in  time  do  away  with  such  things. 

To  give  anything  like  an  adequate  account  of  even  one 
of  the  longer  paper*  in  tliese  two  volumes  woukl  require 
an  endre  ardde.  And,  when  written,  tbe  accoont  would 
inmost  cases  be  practi<  .illy  anintelliijible  ti  '.he  );eneri!l 
reader ;  while  quite  unnecessary  for  tbe  student,  who  will 
of  coarse  psefer  to  lepair  to  the  fountain-head  itsetf,  now 
at  last  rendered  easy  of  access. 

Prof.  Stokes  has  wisely  chosen  the  chronological  order, 
in  ammging  tbe  contents  of  the  volumes.  Such  a  course 
involves,  now  and  then,  a  little  inconvenience  to  the 
reader ;  but  this  is  much  more  than  compensated  for  by 
the  insiglit  gained  into  the  working  of  an  original  mind, 
which  seems  all  along  to  have  preferred  a  twld  attack 
upon  each  more  pressing  scientific  diAcalty  of  the 
present,  to  attempts  at  smoothing  the  beginner's  road 
into  regions  ahready  well  explored.  When,  however. 
Prof.  Stokes  does  write  an  dementaiy  aitide^  be  doe*  It 

I admirably.    Witness  his  ^OttS  CM  /fydrMfytUimUSt  CSpO- 
cially  that  entitled  On  IVavtt, 
Before  that  article  appeared,  an  article  as  compreben- 
sive  as  it  is  lucid,  the  subject  was  almost  a  forbidden  one 
even  to  the  best  student,  unless  he  were  qualiticd  to 
attacit  the  formidable  works  of  Laplace  and  Airy,  or  the 
still  more  formidable  memoirs  of  Cauchy  and  Poisson. 
Here  he  finds  at  least  the  main  points  of  this  beautifiil 
theory,  disencumbered  of  all  unnecessary  complication!, 
and  put  in  a  form  intelUgiUe  to  all  who  have  noqiiind 
any  right  to  meddle  with  it.  It  is  quite  impossible  to  telt 
'  how  much  real  good  may  be  done  by  even  one  article  like 
1  this.    Would  there  were  more  such  i    There  are  few, 
I  even  of  the  most  gifted  men,  who  do  not  oecarionaUy 

require  extraneous  assistance  after  the  earlier  stages  of 
I  their  progress :— all  are  the  better  for  it,  even  in  their 
I  matUTBt  yeafs. 

The  contents  of  these  two  volumes  consist  mainly, 
almost  exclusively,  of  papers  connected  with  the  Undu- 
MNy  2XMf74^Z|gf4#  erirftt/Oi«^^  Oa  dw 

H 


Digitized  by  Google 


146 


NATURE 


IDu.  13,  1885 


former  subject  at  least,  Stokes  stands,  without  a  livinjj 
rival,  the  great  authority.  From  the  Aberration  0/ Light, 
the  Cmi^iMmt  <(f  the  iMmUuftrous  Ethttt  the  full  ex- 
planatton  of  flie  singular  difficaWes  presented  by  Nevttmfs 
Rings,  to  the  grand  theoretical  and  experimental  treatise 
on  the  DjfHamical  Theory  0/  Diffraction,  wt  have  a  series 
of  contributions  to  this  branch  of  optics  which,  even 
allowing  for  improved  modern  siirroundini?'^,  will  bear 
comparison  with  the  vcrj'  best  work  of  >jcwton,  Huygbens, 
Yoongt  or  Fresnd  in  die  same  department 

Specially  remarkable  among  the  Ilydroiynamical 
papers  is  that  on  Osiiihstory  li'a-.rs,  to  which  a  very 
important  addition  has  been  made  in  the  reprint  The 
investigation  of  the  "profile"  of  such  a  wave  is  here 
carried  to  a  degree  of  approximation  never  before 
attempted. 

Besides  tlicse  tlasut  of  fKtm  we  have  the  very  valu- 
able  treatise  on  FrliHon  ofPfidA  i»  WoUm,  and  on  the 

EquilU'riiiii-  truf  Motion  of  ElasHe  SvBds.  This  was 
Stokes'  early  masterpiece,  and  it  may  truly  be  said  to 
have  revolutionited  our  knowledge  on  the  subjects  it 
treats.  To  mention  only  one  point,  though  an  exceed- 
ingly important  one,  it  was  here  that  for  the  Erst  time 
was  ckariy  shown  the  error  of  assuming  any  fueasary 
relation  between  the  rigi  lity  and  the  compressibility  of 
an  elastic  solid,  such  as  had  been  arrived  at  from  various 
pointy  uf  view  by  the  great  Omttoental  matliennticians  of 
the  earlier  part  of  the  present  century. 

Of  the  few  purely  mathematical  papers  in  the  present 
volumes  the  most  important  is  the  well-known  examina- 
tion of  the  Critical  Valuts  0/ the  Sums  of  Periodic  Series, 
n  subject  constantly  forced  on  the  physicist  w  henever  he 
has  to  treat  a  case  of  disiuntinuity. 

We  need  not  say  that  the  printing  of  these  volumes  is 
aH  that  could  be  desired ;  the  name  of  the  Pitt  Press  is  a 
sufficient  guarantee.  But  the  introduction,  for  the  first 
time,  of  a  solidus  to  save  "  spacing  "  and  space  in  the 
iwinting  of  mathematical  formulae,  was  a  bold  step  on  the 
p.-irt  of  Prof  Stokes  :-  since  amply  justified  by  the  testi- 
mony of  the  readers  of  the  first  of  these  volumes,  and 
stiU  more  by  its  almost  immediate  adoption  by  thoroughly 
scientific  as  well  as  practical  men,  such  as  the  Editors  of 
what  we  still  feel  inclined  to  call  by  the  well-known  name 
of  P9at>idorg*s  AmutUm.  P.  G.  Tait 


ROYAL  ENGINEER  PROFESSIONAL  PAPERS 

Professional  Papm  of  Ih*  Ctrps  of  Royal  Engineers. 
Edited  by  Major  R.  H.  Vetch,  R.E.  Vol.  VIII.  18S2, 
914  pp^  39  pL  (London  •  Stanltard,  1883.) 

SO  many  essays  were  contriboted  to  these  papers  in 
1882  that  it  was  found  necessary  to  publish  two 
volumes  for  that  year.  This  is  a  healthy  sign  of  the  in- 
terest taken  by  the  Corps  as  a  whole  in  their  profession. 
VoL  VII.  was  devoted  entirely  to  petmaneat  fortification, 
a  purely  professional  subject ;  wWlst  Vol.  VIII.  contains 
eleven  papers,  several  uf  uluch  are  of  general  intereit. 
This  volume  must  have  been  an  expensive  one  to  get  up, 
as  it  eeotains  tbiity^nine  ptaies,  some  of  them  pretty 
large  :  the  size  and  expense  of  the  volume  might  have 
been  considerably  reduced  if  the  contributors  had  pre- 
p»rod  thair  plates  in  a  more  convenient  sh^ ;  one 


plate,  a  mere  genealogical  table,  and  not  really  a  large 
one  (Appendix  I.),  has  eight  cross  folds  and  one  lOBgitll- 
dinal  one  ;  this  could  easily  have  been  much  comptnied. 

Paper  3  is  a  careful  and  well  got  up  study  of  the  "Cam- 
paigns of  Lord  Lake  against  the  Marattas,"  1804-6  (92  pp., 
with  oiae  plates),  which  will  be  read  with  interast  by  all 
students  of  military  campaigns.  A  good  iHustration  of 
the  difficulty  of  ascertaining  the  truth  ab:ut  events  of 
eighty  years  back  occurs  in  the  verification  of  the  site  of 
the  "  battle  of  Ddht**  (1S03) ;  the  supposed  dte  is  actu- 
ally marked  by  a  pillar  with  inscription  ;  but,  after  care- 
ful collation  of  couteiuporary  surveys  ani  reports  of 
marches,  the  author  dediiles  t^abui  tkt  site  maritd 
the  pillar,  * 

Paper  8  is  an  interesting  account  of  the  ''Triangula- 
tion  of  Northern  Afghanistan"  carriel  out  during  the 
late  war.  It  is  worth  notice  here  that  the  iDtroductioa  of 
the  heliograph  into  army  signalling  has  thrown  a  diflkulty 
in  the  way  of  the  use  of  the  heliutio|>e  for  survey  (in  the 
field),  from  the  liability  of  confusing  the  signals;  but 
tlwre  seems  litde  doubt  that  in  tlie  future  the  army  hdio- 
graph  stations  could  be  used  for  the  survey,  and  be  an 
assistance  instead  of  a  hmdrance  to  the  survey.  The 
general  result  of  the  altitude  observations  has  been  to 
throw  doubt  on  the  efficiency  of  the  aneroid,  a  result 
much  to  be  regretted.  The  refraction,  which  111  India  i» 
about  '067  of  the  contained  arc,  was  found  to  amount  tO 
x)8  of  the  same  in  the  Aighan  hills;  an  unusual  result  a* 
refiraetion  commonly  decreases  with  altitude. 

An  interesting  paper  (No.  9}, on  "Organic  Compounds 
in  the  Sua,"  by  Capt  Abney  (read  in  1881),  gives  a 
popular  risumti  of  the  subject  (up  to  1881),  ending  with 
the  author's  spectroscopic  researches  showing  the  pre- 
sence of  hydrocarbons  in  the  sun  and  probably  in  space 
itsdf ;  this  last  raises  curious  tptestions  as  to  the  consti- 
tutioii  of  t'lc  ether  ;  can  space  be  really  full  of  hydro- 
carbuns  ;  This  paper  has  suffered  rather  by  the  delay  in 
publicatiun. 

Perhaps  the  most  important  (military)  paper  is  No.  10, 
on  "  Railways  for  Military  Communications  in  the  Field." 
The  author  shows  that  the  early  attempts  at  introducing 
railways  on  field  service  all  failed  to  be  of  much  practical 
use  from  their  unsuitability  to  the  conditions,  the  first  of 
which  is  liglitness  and  portability  of  both  rails  and 
rolling-stock,  and  it  is  just  herein  that  the  English  rail, 
ways  foil  most»  being  amongst  the  heaviest  in  the  would. 
A  light  railway  largely  used  in  the  United  States,  which 
has  been  laid  at  the  rate  of  four  miles  a  day,  is  favourably 
mentioned.   After  reaqntohting  the  various  sdiemes 

which  have  been  tried  or  proposed,  the  author  gives  hit 
conciubiuns  as  to  the  conditions  for  a  military  railway; 
among  the  most  important  of  these  are  that  tiie  gauge 
should  be  2^  feet,  the  rails  lolbs  per  f  ot,  and  the  hnc 
double.  It  is  clearly  impossible  lur  any  country  to  keep 
a  large  stock  of  railvva)  plant  specially  for  service :  BOW 
it  SO  happettt  that  this  a^foot  gauge  is  already  in  use  to 
some  extent  in  Europe,  so  that  the  requisite  plant  could 
probably  be  obtained  at  short  notice  ia  Eiuope.  In 
India,  however,  the  metre-gauge  it  so  laigdy  in  use  that 
field  ndlways  in  or  near  India  win  probably  for  many 
years  perforce  be  of  metre-gauge.  The  field  railway  laid 
for  the  use  of  the  British  army  in  South  A^ahnistan(i879- 
80)  is  Bot  mentioaed;  this  latlway  «a*  laid  for  a 
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length  through  a  desert  in  hot  weather  at  the  rate  of  a 
mile  a  day. 

The  other  papers  in  this  volume  are:  No.  t,  on  "  Pro- 
visional Forliticition,"  .1  btudy  of  defensive  worlds  erected 
bl  «  naod crate  time,  and  capable  of  ev tension  and  im- 
pRnreroent,  vith  examples  from  Adriaoople  and  Tschat- 
aMscha.  Paper  3,  on  "Ciadnated  Arcs  for  Heavy  Guns," 
roniains  an  iin e>tigation  of  the  errors  in  such  arcs,  and 
the  mode  of  laying  guns  correctly,  in  spite  of  such  errors. 
Papers  4  and  5  describe  some  blasting  operations  in  Ber- 
muda. I'.iper  6  describes  bri  Igcs  l.iid  over  the  C.ibul 
Kiver  during  the  war  in  1879-80.  Paper  7  is  on  "  Rail- 
w*Sr  Omres";  and  Pqper  11  oontains  ** Tables  of  Oid- 
naace  Eqaipmeat"  Allah  Cumnimcham 


OUR  BOOK  SHELF 

Report  am  the  Dyes  and  Tans  0/  Bengal.   By  Hugh  W. 

M'Cann.    (Calcutta,  iS<?3 

This  Report,  which  is  issued  under  the  direction  of  the 
Committee  of  the  Bengal  Economic  Museum,  originated 
in  the  efforts  made  by  Mr.  Thomas  Wanlle  to  collect 
mformation  on  the  modes  of  dyeing  the  silks  of  India. 
This  informatioii  was  asked  for  so  far  back  as  1875,  and 
aklioiigh  tiie  Indian  Government  were  fully  oonscioQS  of 
Ihtt  importance  of  instituting  an  exhaustive  inquiry  upon 
tftO  Subject,  it  was  not  until  18S0  that  an  instalment  of  the 
General  Rcpi-rt  \v:is  Is-iud,  .ind  from  this,  for  re.isons 
which  it  is  luTf  untie  c->s.iry  lo  cntiT  ailo,  the  d)Cb  of 
l>rnt;.«l  were  omitted.    Dr.  MCmn  h.i',  doubtless  done 
the  best  lie  could  »!th  the  iii.iteri.iN  at  his  command, 
although  there  is  a  prob.ibility  that  the  Report  would 
liavc  been  fuller  and  more  free  from  errors  had  it  been 
possible  to  put  together  the  information,  which  was 
maioty  collected  in  1875-77,  at  a  time  when  the  officers 
of  the  local  governments  and  administtati<ms  through 
iHiom  the  infinnnatitni  was  obtained  were  still  resident  in 
didr  respective  districts.  As  it  is,  the  Report  is  avowedly 
inconiplete,  and  in  many  p  inis  already  out  of  date.  The 
classiiication  adopted  ts,  in  the  main,  the  same  as  that 
already  employed   by   .Mr.   Liot.ird    .n  the  Report  on 
"  Dyes  of  Indian  (imwih  and  I'roduciion  "  above  referred 
to,  but  v^  .th  tt  c  difkrence  th.it  IJr.  M'C.inn  has  preferred 
to  give  the  methods  of  dyeing  in  connection  with  the 
accounts  of  the  dye-staffs  themselves,  instead  of  referring 
tbem  to  the  fabrics  which  are  dyed  by  them.  The  dyes 
are  dassed  according  to  the  colour  they  afibfd  when  used 
ringly.    One  disadvantage  of  this  arnmgement  is  that 
some  dye-stnfls  which  are  used  both  alone  and  also 
in  the   preparation  of   compound   colours  arc  mcn- 
f.onetl   several  times.     Many    of    the    dye-stuffs  are 
c.illed    simply  by  their    vernacular    n.inu  s,  ,is  they 
have  not  yet  been  hotanically  idcntilicd,  and  m  many 
of  the  cases  in  which  the  scientific  name  of  the  speci- 
men has  been  given  there  is  nothing  to  show  how  it 
las  been  arrived  at.    In  spite,  however,  of  these  imper- 
■  feOtions,  the  Report  adds  considerably  to  our  knowledge 
ef  the  tinctorial  resources  of  India,  aithongh  it  must  be 
stated  that  owing  to  the  delay  in  its  compUatioo  the 
original  object  of  the  inquiry  has  been  in  a  great  measure 
lost  sight  of.    The  primary  object  of  the  inquiry  was,  in 
fact,  to  obtain  data  upon  which  to  base  experiments  with 
regard  to  the  possibility  of  developing  and  improving 
methods  of  dyeing  with  native  Indian  dye--.    Ur.  M'Cann 
e.xprcsscs  the  hope  th.it  this  project  r.i  u  he  revived.  He 
is  of  opinion  that  among  the  vast  number  of  Indian  dyes 
there  are  many  that  might  be  developc<l  into  flourishing 
industries ;  but  be  is  equally  of  opinion  that  this  dcvclop- 
meot  will  never  Idg*  place  through  the  native  dyers  them- 
sdvci^  wlw  are  coBteat  to  follow  the  primitive  methods 
banded  down  to  (hem  brdmrpuBdeoenors.  Dr.M'CaQn 


sujjgests  ih.K  great  results  might  loliuw  if  the  Govcrnincul 
would  >tnd  out  to  India  one  or  two  trained  1  hcinir>t5  or 
hriiiitiiic  cxjierts  in  dyeing  to  conduct  experiments  with 
tlie  •>|)e<  i.il  object  of  developing  native  dyeing  industries. 
I  he  number  of  properly  uained  technical  chemists  already 
there  is  too  small  to  hope  for  anything  from  them,  nor  is 
it  likely  that  improvements  wiU  result  from  the  private 
enterprise  of  Euro^an  fimu.  As  it  seems  nowadays  the 
fashion  to  commend  all  such  pn^ects  to  the  notice  of  the 
City  Companies,  it  mav  not  M  OVt  of  plBOOto  dnwthe 
attention  of  the  WorsiupM  Company  of  Dyers  to  the 

suggestion.  T. 

Lekrhuch  der  Vt  rgUiiiuHd€n  AnatonUe  der  WiriuUkiert. 
Von  I'rof.  Dr.  Robert  M^edersiieim.  Zweiter  TbeO. 

(Jena,  1883.) 

We  have  on  a  previous  occasion  (Nature,  vol.  xxvi.  p. 
385)  directed  attention  to  th^  tii>t  part  ot  Frof.  W'ieders- 
hciin's  text  bonk  on  the  "  Luinpar.itive  Anatomy-  of  the 
Vcrtcbr.it.i,"  which  was  published  early  in  1882.  He 
has  now,  by  the  publication  of  the  second  j  art,  completed 
the  work,  which  forms  a  clearly  printed  and  profusely 
illustrated  volume  of  906  pages,  with  607  well  executed 
woodcuts.  The  second  part  comprises  a  description  of 
the  alimentary,  respiratory,  circulatory,  urinary,  and 
generative  organs  of  the  Vertebrata,  and  the  aothor  tefls 
us  in  bis  preface  that  the  entire  WMtk  f^resents  the 
labour  of  six  yean.  In  bis  method  of  treating  the 
anatomy  of  the  viscera,  described  in  this  part,  he  has 
followcii  the  same  lines  as  in  Part  i.  The  description 
of  the  iiuKlifications  of  each  system  of  organs  .  bscrvcd 
in  the  dirterent  classes  of  vertebrates  is  prefaced  by  a 
short  chapter  on  the  method  of  development  of  that 
system,  and  the  subsequent  description  is  then  based  on 
their  Mvelopacotal  history.  We  can  recommend  the 
book  as  giving  an  excellent  ritnmJ  of  the  subject  written 
in  a  thorouglily  icientilic  spirit 


LETTERS  TO  THE  EDITOR 

[  n*  Rosier  4eet  mt  hM  hiauelf  retpomtUt  fer  optniont  exfresud 
iy  kit  tmvafemdemtt.  Nmther  tan  he  midirtake  to  ntyrnt 
«r  le  eeeretfemd  wviAl  4ir  swAwv  «f,  rtjttitd  manuitrifU. 
He  rnHtu  h  taJtem  •/  mnmfmmt  emmmnuaOoHs. 

[7%e  Rdttor  mgmtfy  rtqmetts  eentspomdentt  te  htip  tkdr  teUmt 
at  tkeel  at  feuMe.    Tke  /nmm  en  Mil  ^att  it  t»  great 

'jfjJmmmS^hm  faflmrtiu jnrrf^^ 

Evolution  of  the  Cetacea 

iNtibeketmebyProf.  Flo«er  "On  Whalcs.FsstaBd  Piewni, 
and  their  Probable  Orixiii,"  which  appeared  in  yew  colaonu 
la  Jai<e  and  July  Is't,  he  contends  for  the  cvohitioa  of  these 
animals  lioin  the  Vngtda/a,  and  points  to  the  Zengtedemt  of  the 
oldrr  Tcrtiaries  as  prcdeceteon  of  the  Balma^lmt,  and  at 
representing  aa  faMcnaediate  stage  in  mch  cvoniion ;  and  be 
insist!!  on  the  afaaeaee  of  eetaetan  remains  firom  any  Mesoaoic 
fonMidons  as  strong  evidsace  in  mppon  of  this  view. 

I  widi  therefore  to  biqdn  wbeiiier  Prot  Flower  has  eon* 
Mdercdihseridenee  afixdeafey  A^Sdorr/M  stdgvtitkii,  •oanDsdhy 
Pnf.  H.G.8eeley  fromaiietMaaehyloacdeervicKl  vertebne(eae 
of  »hlA  l»ifflx»)tdtKKVbftAhf}taiinitnGeil«ptatMagaaim 
for  Fdnsiy,  1865,  p.  $4. 

Prof.  Sedw  euues  tnt  the  apedmens  were  obtaiaed  Irnb  die 
HouMer  (chalky)  dnr  near  Ely,  and  that  tbtj  were  leaarded 
both  by  (he  kte  Praf.  Sedgwick  and  by  binvelf  aa  derived  from 
either  the  KimneridiEe  or  the  Osfotdcky;  and  he  qnota»  the 
oidaioa  of  Praf^  Owes  in  dm  Bri&h  AtBneknhn  leiiorti^  ia 
his  Bridih  PoMtt  liaaunahL'*aad  in  his  ••  Pakeomokcy,''  Aat 
they  belonged  to  an  aaimal  of  the  Dulphin  group.  Prot.  HoAf 
himadf  tegaidsthisanluBltfcr  therea<^ons  he  aaslgns,  as  "not 
a  eaiaeeaa  at  the  Dolphtai  family,  but  a  ime  whale^  its  aOaiQr 
wkb  die  Babmopiera  beiqb  hs  saf%  sfaigdariy  d  ve" ;  sad  he 
condndes  his  description  wwi  a  Mier  iram  a  veiciaa  eiadeat  af 
the  Cetacea,  the  kte  John  Bdwanl  (inqr.  Keeper  of  the  Zoo- 
logical Department  of  me  Britidi  Maieam,  who^  after  pointiig 
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out  thechancter-  in  which  the  fo-isils  ngrecil  with,  ami  th  i-;c  in 
wliich  they  litrn  li!  in  >  11,  /<\il<rna,  asiscrtcd  that  in  tho-;c  particular 
respects  the  animal  in  the  remains  belonged  agreed  with  a 

genus  of  whales  which  he  had  just  described  under  the  name  of 
Macltayius,  from  a  sjiecimcn  in  the  Australian  Ma<!eum  in 
Sydney.  I'erhaps  IVi^f.  Flower  regards  thc-c  vertebras  as  not 
those  of  a  cetacean  at  all ;  but  if  he  njjrccs  with  the  authoritie< 
juit  named  on  that  jmint,  the  case  sccins  t'l  rt^olve  itfclf  into 
this,  viz.  either  this  \»hale  live  1  in  Mcso?  lio  times,  or  its  remains 
have  come  from -ioiue  Tertiary  l  ir  Mitioii.     If  the  former,  and 

PurticuLirly  if  its  a,;c  is,  xb  rcgardeil  by  Prof.  Sed;;wick  and 
rof.  Seetey,  Juras-ic,  Prof.  FlDuer's  hy|iiithesis  nf  the  evolution 
of  the  Cctacea  fr.  im  the  Uri;;nlatcs  is  hardiy  pmbatile,  when  wc 
eoo^kler  the  V..  .vu  s  .l-  t:i  ilevclopmeiu  of  that  group 
daring  the  Tertiary  pcri.id,  even  if  we  allow  f.jr  svhatever  weight 
Sltreoi;nathui  may  afford  of  an  approach  to  an  Ungulate  type  in 
Juras-ic  times.  If  the  latter,  and  these  remain^  came  originally 
from  some  older  Tertiary  formition,  it  fullows  that  .<uch  a  for- 
mation has,  though  no  traces  r.f  it  are  now  to  be  found,  once 
existed  in  the  are.i  bet  ween  Kly  and  the  eastern  walcr-hrd  of  the 
Pennine,  hoc.aiuc  the  whole  of  the  material  of  the  clay  in  uhicbthe 
remains  wore  foOllditMdeappf  the  Wreck  of  formation*  from 

that  area  alone.  Sbaklss  V.  Wood 

■r  Woodbridfle^  OMeaber  6 


"Cosmic  Dust" 

TUnpOrt  on  Baron  Nordenskjold's  expedition  to  Greenland 
Ihil  year,  reocntly  given  in  Natuii^  undoubtedly  contains  im- 
poMHtt  result*  as  to  the  physical  geognpl^  of  that  country.  Its 
sMaoMBtS,  of  course,  will  require  a  man  detailed  explanation 
than  tUs  preliminary  report  can  give  ;  one  Statement  etpectaUy. 
on  aoecwnt  of  its  significance,  induoea  bm  to  call  the  nader  s 
attention  to  a  fact  which  it  wUl  be  neeeiMiy  to  Inlw  into  con- 
sideration in  discussing  the  ciucslion. 

The  statement  is  contained  in  the  following  wofd<  at  the  end 
of  the  article ; — "  I  hope  when  this  (vi7.  the  dust  found  on  the 
inland  ice)  has  been  exiutastively  analysed,  to  be  able  to  fnmlkh 
fresh  proofs  in  support  of  the  theory  that  this  deposit  is,  at  all 
events  partly,  of  cosmic  ori<;in,  and  thereby  contribate  further 
materials  for  the  theorv  of  the  formation  of  the  earth." 

The  fact  to  which  1  have  alluded  is  this  i  Next  tn  tho  otins 
tions  furnished  by  travelling  over  the  Inland  ieti  ft  nppenn  to 
me  that  an  examination  of  the  frsdl  and  pore  ^^Mfiili  nf  it 
from  the  very  interior  of  the  country,  whlcn  are  poilwd  (MSt  in 
the  shape  of  icebergs,  must  give  the  beat  kcgr  to  UM  tolnlion  of 
the  praUnn.  We  know  that  the  mass  of  wUdilliaebemiMv 
lfigBMiit>  k  fcnned  of  snow  accumnlated  dnring  haadiMb  of 
jrears,  and  it  has  taken  hundreds  of  yeus  for  the  ke  dina  Conned 
m  the  eentral  rccions  to  travel  to  the  sceshorai  CooMqwutly 
the  dost  which  daring;  the  lapse  of  oentnies  has  frOen  opqn  the 
surface  of  the  glacier  must  have  ben  mixed  up  witt  tho 
and  thcreiqr  spread  over  or  embedded  in  dte  chief  ] 


bergs. 


that 


As  to  agr  own  observations,  I  have  altsram  found  the  Alef 
that  eonstUutes  the  large  beig*  to  exUMt  the  appearaoee  of 


perfectly  pUM  ioe,  colypenBeatedwUhthhiair-bnbUes.  and  the 
earthy  BM«ara  of  dtobeqgi^Bsthiellyeoafined  to  iaolaMd  dyke», 
layers,  eoqgloaiecata^  or  even  to  entire  snallar  b«gi  ' 
Grom  certaui  Qords.  Bat  I  confess  that  my  ***fTllTll  at 
directed  to  a  more  minute  invc8t%itioa  ef  tiba  cUtf  bn 
ice^  and  rtill  less  to  the  prohlaai  here  TiffwtftiwiiL  I 
do  not  remember  to  have  seen  aaytUiy  mrttoncd  fav  my 
Meads  Steenstrup^  Helland*  and  Hammer  ttat  ooald  uiiow 
salBctent  light  apoik  tUa  qaemon.  I  Ihnrlismlwa  jMMiiBl  it  to 
your  leaden  who  are  eKpariennBl  fa  AiatiB  piimrefii  and  may 
ImI  iaeUaed  to  eaamiayeate  Owlr  ooiaiona  npon  ft. 
Christiairia,  Norwqr,  December  s  Hmr  Rink 


On  the  Incubation  Period  of  Scientific  Links 

Trb  length  of  the  dormant  period  daring  which  a  certain  class 
of  icientiiie  discoveries  has  lo  remain  unreco;;ni'<«d  before  they 
are  made  available  is  a  subject  that  may  form  an  interesting 
chapter  in  the  historv  of  science.  I  will  cite  one  or  two 
examples,  in  one  of  which  I  am  personally  interested,  as  illu<t> 
Irating  my  meaning,  particuharly  as  I  think  they  will  enable  me 
to  point  out  the  cause  of  this  strange  anomaly  at  a  lime  when  so 
maidl  attention  Ls  being  given  to  original  research,  and  yet  ;\  h\ch 
wili  leave  the  results  of  original  research  to  lie  dormant  for 


years  after  ihey  have  been  re.iliscd.  As  illustrating  the  fact  that 
ini'St  i.n;  i.rtant  laws  may  remain  fur  many  yea's  d  inuant,  I  have 
tiul  10  cite  the  law  of  Avogadr^i,  which  remaine*!  unnoticed  for 
fifty  year-,  until  the  investigations  fif  Du  nas  proved  it  t'l  be  a 
most  inipiirtant  aid  in  chemical  research.  The  law  of  Hulong 
and  Petit  on  the  v.t>riiieetiiiii  between  the  speeihc  lieat  and  xXvi 
atomic  weii;!.!  <if  the  cletE.ents  had  to  pas»  thrini^h  a  dormant 
perio<l  ■ij  II.  lie  ih.m  twenty  ycais  bef"re  it  w.is  re-uscsiatetl  by 
the  e.\i>crinients  uf  Kcj^nault.  Mure  than  forty  years  a^o  I 
announced  a  new  law  c  mnccting  the  phy-i<ilii;^ical  reactions  of 
inorganic  substances  with  their  isnnnir|  lioii>  ieh!ions.  This 
law,  although  founded  on  an  extensive  series  uf  cxiieriment*, 
and  'incc  verified  by  the  iiivestit;ation  of  the  action  of  (he  c  >m- 
piunds  of  more  thin  forty  f  the  elements,  has  up  ta  the  jTesent 
lime  rcmainMl  entirely  dormant,  not  having  been  n  iliccd,  as  f.ir  as 
I  aui  a.*  .are,  l)y  any  writer  on  physialogy.  A  French  chemist. 
M.  kal  utcau,  has  reeently  very  cavalierly  consij^ncd  it  ^sux 
/•tt^'xii:;<  I  liii  fajji',  apiiarcntly  under  the  idea  that  it  i>  a  revival 
of  the  liy[KJthcsis  that  cr>nncctc<l  the  action  of  piis  m-  with  the 
more  or  less  acute  a:i:;les  of  their  cry-tals.  Now,  however,  the 
imp<irfant  part  played  l^y  ihe..e  in  ir^janic  sulistances  as  physio- 
logical rca.'cnis  ii  !n  ).;in;,ii;L;  lij  be  recosnisei  (^ee  Kiiif;er, 
yournal  of  Phjfsuwgy,  January  and  August,  1883  ;  Urunlon  and 
Cash,  Proe.  A'cy.  Stx.,  vol.  xxxv.). 

The  question  presents  itself  a-  to  what  there  is  peculiar  in 
these  la«s  which  distingui--hesi  them  from  those  which  fiiul  an 
immediate  recognition  by  men  of  science.  I  think  the  distinc- 
tion will  be  found  in  the  fact  that  these  hibernating  laws  gene- 
rally form  connecting  liukis  l)etween  two  branches  of  science 
which  had  not,  up  to  the  time  of  the  discovery  of  these  laws, 
been  of  much  mutual  a-sistance.  The  law  of  Avogadro,  for 
ex.amp!e,  cstabli-hcfl  a  new  link  between  chemistry  and  physics, 
and  for  its  application  the  chemist  had  to  l>c  familiar  with  the 
manipulations  re<iuircd  for  the  determination  of  the  density  of 
vapours  and  gases,  a  subject  .scarcely  alluded  to  in  treatises 
on  chemistry  at  the  beginning  of  the  century.  The  law  of 
Dnlong  and  Petit  forms  airatber  link  between  chemistry  and 
physics,  requiring  for  its  verification  methods  which,  at  the  time 
of  its  discovery,  were  almost  exclusively  in  the  hands  of  phy- 
sicists. As  for  the  law  connecting  the  physiological  action  of 
a  substance  with  its  isomorphous  relation^  when  it  was  first 
published  the  distance  between  chemistry  and  physiology  was 
greater  than  that  between  physics  and  chemistry  at  the 
lime  of  the  di-covery  of  Avogadro,  and  should  the  sub- 
ject be  already  attracting  the  attention  of  physiolc^ts,  after 
a  latent  period  of  but  forty-four  years,  this  fact  affords 
evidence  tiuit  science  is  now  advancing  at  a  more  rapid  rate 
than  formerly.  Ilie  question  is  an  interesting  one  as  to 
the  possibility  of  <omelhing  being  done  to  shorten  the  period 
during  which  these  linking  laws  remain  wtrMogntsed.  Oflcring, 
as  they  generally  do,  important  aids  for  the  advancement  of 
science,  it  certaimy  b  desirable  that  some  means  might  be  taken 
to  prevent  their  being  shelved  amongst  Ui  haggtfga  du  patsi,  so 
that  at  some  future  period  the  whole  subject  has  to  be  gone  over 
ik  tuvo.  In  the  case  of  phy-iological  discoveries,  it  certainly 
would  seem  to  be  the  daty  of  the  Antivivisection  Society  to  see 
that  the  many  experiments  which  had  beea  performed  to  verify 
them  were  made  available,  so  that  a  flial  deal  of  vivisection 
might  thus  be  avoided  without  the  pnpam  of  adenee 
retarded.  JAIOS 
San  Fnndacok  November  13 

Matoor 

TlmafltenMoo,  at       P-n.,  I  obaemd  hen  a 
great  bfilUanqr,  a  note  of  wbidi  may  be  \ 
XBtaaa,  within  three  days  of  being  fall,  waadlalqf  bwMKw, 
and  the  weitcm  sky  was  still  alawfaw  with  the  fAtaf  thita  of 
another  fomona  doud-glow,  when  a  n^t  light  oaaiM  ma  to 
lookanu  It waadaetenhijAt  amtaar a ihw dsgau  a 
and bdow Oa mwa.  ItapAmial 
soadtcast  and  aoath^  at  aaaai^  raaghly  sjieahtag^  of 

ic^  to  the  horiaaot  ib  mean  altltndebdae  probably  vf.  "Ham 
minutes  hter,  at  5.30  pwm.,  I  heard  a  low,  distant, 
sound,  whidi  «aa  not  improbably  the  report  of  its  cx^odoiL 

Gb  K.  Wfums 

KmrObMnataiy,  BJchmond,  Surrey,  DacMiihar  ii 

Phytf cd  Society,  Nerenbar  10 

Under  the  above  headin:^  in  NATURE  of  Nov.  15.  P-  71,  I 
notice  it  b  stated  that  1  have  found  the  velocity  of  sound  in  air 
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t0  be  about  330  metres  per  second.  This  ia  matuff  stly  a  mis- 
print for  330  metres,  but  I  .-.houlii  liLe  I  1  -Mtu  !h;it  far  as  my 
experiments  bave  gone  the  value  for  free  air  is  not  dcterminetl, 
ahboogh  330-6b  Regnauh's  valnc^  it  pratebljr  very  nearly  what 
mj  Bietbod  woold  make  it.  O.  J.  Blaiklkv 

IvoRMn  itMd,  Wot  Hnprtmd,  N.W.,  DcoMBbw  10 

Th«  OjpUdiaa  0«biw  ••Slniotm'* 

MyaltmtfM  hai  jut  baaa  dawn  to  a  note  by  Mr.  ii.  o. 

Porbe*,  pblished  mder  the  beading  "The  Genus  .Simotos  of 
Snakes/  in  NATURE,  voL  ixviil.  p.  539,  in  which  he  states  that, 
vkhcn  cic=cribinT  a  new  specieit  of  JTrm^to  discovcrcii  l  y  him  in 
Timor-Jjut  [P.Z.S.  lS8j)  and  which  I  observe  1  u as'  ttie  linit 
•it  the  gcnu'i  known  to  occur  eastward  of  Java,  I  iAerli)i)kc<l 
KrefTt's  Sinioifs  australu  from  Port  Curtis,  <Ic^cri(le^^  in  J\Z.S. 
1864.  It  is  a  well  known  fact,  p^int(xi  <iut  by  Dr.  Guntlier  in 
1865  {/.aol.  Ret.  i.)  and  since  aiimittcii  liy  KreffV  himself  ("  The 
Snakes  of  Australia"),  that  Stmofes  an.irali;  w  not  a  species  of 
that  innocuous  Keiius,  but  Ijclun^s  to  a  widely  different  UMSlhr  0# 
fti$«n»m  snakes  and  to  the  genus  Bnukyurtfku. 

LoHdBB,  PecMfciff  s  G.  A.  Bootnion 


THE  REMARKABLE  SUNSETS 

WE  have  recdired  the  following  further  communica 
tions  on  this  subject  :  — 

Having  been  rather  too  persistently  of  late  requested 
to  capilin  both  the  why,  and  whence,  and  even  the 
fottiie  inflaences,  of  the  recent  very  nd  and  brilliant 
■■Met^  I  gladly  take  the  opportunity  of  addmitng  to 
NATms  ne  few  remarks  I  have  to  mahe  on  the  a^nal 
bets  and  tlieir  proximate  causes. 

In  all  troth  the  sunsets  through  the  last  week  of 
November  and  first  four  or  five  days  of  December  have 
been  remarkably  fine,  and  consecutively  so  mimerous. 
But  each  one,  in  so  far  as  I  have  observed,  was  but  an 
intensification,  and  sometimes  not  inueli  of  th  it,  of  what- 
ever goes  to  make  up  an  ordinarily  6ne  sunset,  as  custom- 
ary to  that  season  of  the  yetr  and  that  directUMl  of  wind 
H-ith  its  concomitant  kind  of  clouds. 

The  season  of  the  year  not  only  causes  the  fiery  show 
to  last  loofer  than  at  ma^  other  times  but  enables  it  to 
taheidaee  while  pedestrians  are  still  engaged  in  their 
OOnstltationnl  afternoon  walks  in  pleisnnt  ,iiiti!ir,n  tem- 
porature,  and  before  tb^y  shut  tiieinselves  up  fur  the 
evening  in  their  comfortable  homes  with  artificial  lights 
around  them. 

Some  tlnrty  \cars  ago  I  used  to  spend  every  evening 
month  after  month,  at  the  ordinary  dmncr  hour  of  others, 
in  the  open  air,  watching  for,  and  whei\  £.een  making 
quick  coMored  drawirasof,  any  exceptionally  fine  sunset ; 
taking  in  this  way  three  or  four  completely  separate 
pictures  on  the  sane  evening  between  the  time  of  the  sun 
vulgarly  going  down  beneath  the  borison,  and  at  the  last 
the  stars  coming  out  in  the  darkness  after  the  l  ist  vestige 
of  twilight  or  hi^jh  illuminated  cirrus-cl')ud  lud  dis- 
appeared. 

In  this  manner  I  came  to  know  practicilly  that  the 
so-called  afser-^Liw.  which  has  been  ai.irming  so  many 
persons  within  the  last  few  days,  whenever  the  temporary 
disposition  and  arrangement  of  the  clouds  and  vapour  in 
the  air  allow  it  to  appear,  i,  always  more  richly  coloured 
in  reds  of  various  kinds  than  any  of  the  earlier  glows  and 
more  himinnin  ntlendoursi  and  that  the  nuinbcr  of 
medificaliona  which  any  one  sunset  may  go  through,  or 
the  number  of  dlflferent  pictures  it  may  make  up,  accord- 
ing to  changes  in  the  clouds  both  above  and  below  the 
horizon,  is  l>cuildering.  But  the  gr;indest  eil'ects,  the 
nearest  appro  aches  to  the  sublime,  were  always  tliu--e  when 
the  general  light  in  the  air  ^v.i-,  either  so  faint,  ur  so 
monochromatic,  that  the  pigiuenu  in  the  colour  box  could 
not  be  distinguished  one  mm  another  widioBt  the  aid  of 
artificial  light 

On  Deaember  3  and  4  of  this  week,  on  setting  mysdf 


J  to  watch  and  note  with  my  former  apparatus,  1  found  all 
these  bizarre  effects  of  colour  and  form  in  their  old 
intensity  and  their  old  kaleidoscopic  quickness  of  chann. 
On  the  3rd  especially  the  reds  were  SO  powerful  atoerttun 
times,  and  the  air  so  clear  between  me  and  them,  that 
the  young  CKSOcnt  moon,  though  low  down  in  the  sky, 
shone  faw  omtiast  to  the  scarlet  chmdieta  araond  it  with 
a  sort  or  supernatural  lustre  of  blue  silver ;  while  the  gas- 
li^hts  under  the  same  contrast,  though  in  reality  a  gross 
beery  brown  in  colour,  ap|)esred  of  a  delicate  sulphur, 
almo^  greenish,  yellow.  I  hose  clouds,  therefore,  were 
so  red  in  consequence  of  soincthinsr  that  had  happened 
to  the  sunlight  ilkiiniii^i;^  thein  which  li.ui  nut  tia;);jeticd 
to  that  illumining  the  moon.  What  was  it  then  ?  Smiply 
that  the  lower  atmosplierc  of  the  earth  was  so  particularly 
clear  of  dust,  haze,  vapour,  fogs,  and  positive  obstructions 
of  lower  clouds  that  the  SUO,  twMigh  at  the  time  a  loof 
wa>  below  the  horixon*  was  enable  j  to  send  its  rays 
thRMgh  an  mnisaal  length  of  atmospheric  path  wMboot 
experiencing  any  other  diminution  than  merely  the 
specific  elimination  of  those  particular  rays  in  its  spec- 
I  trum-qiiivcr  to  which  the  atmosphere,  in  that  particular 
I  condition,  is  anlayuni^iic,  leaving  the  field  of  glory  to 
others  alone. 

Had  the  wind  been  i>);///t-west,  the  stoppage  would 
have  been  chiefly  among>t  and  of  the  red  rays  of  light, 
I  where  the  black  water-vapour  lines  are  so  numerous, 
chiefly  below  IJ,  near  C,  and  especial!]^  about  the  region 
of  little  "<^"  which  then  beoomes  of  giant  site.  But  the 
I  wind  having  been  leally  owrM-wesi^  the  air  was  dry, 
:  water-vapour  lines  practically  absent,  and,  as  CoL  Don- 
nelly most  correctly  remarked  in  this  week's  Nature  (p. 
132),  the  dry  air  band  nljove  1)  in  the  citron,  and  usually 
called  the  low  sun  band  in  meteorological  spectroscopy, 
was  at  an  immense  maximum.  Red  light  w.is  therefore 
practically  unimjieded,  green  and  blue  much  interfered 
"ith,  ;ind  more  and  more  with  every  successive  in^^tanl  of 
further  descent  of  the  sun  below  the  horizon.  So  thus  it 
was  that  the  spectroscope  tOld  at  any  instant  through  all 
the  varied  displays  that  that  coloured  light  so  much  ad- 
mbod  was  simply  sonHi^t  that  had  passed  through  an 
extntku^of  cxtnirdry  airr  and  was  being:  refleoed  at 
the  last  mmi  thin  clouds  at  an  extra  height  in  die  atmo- 
sphere, where  water-vapour  is  always  at  a  minimum. 

But  the  sunset  of  December  5  was  very  ditTcrent.  In 
the  course  of  the  e\  cning  there  were  tvso  or  three  distinct 
attempts,  as  it  were,  for  the  clouds  to  assume  red  hues, 
but  they  lasted  for  only  a  few  seconds  ea(  h  ;  .ind  though 
some  aspects  of  the  scene  were  very  fine  pu  torially,  it 
had  to  be  classed  as  a  "  yellow  sunset."  Next  d.iy  showed 
the  cause  of  that  in  the  wind  below,  as  well  as  abov^ 
turning  round  to  cast  of  north.  December  6  and  7  had 
poorer  and  pooicr  aunMts  of  both  a  yellow  and  sickly 
type,  and  December  8  with  a  sooth-west  wind  has  taroui^t 
in  rain. 

Thus  seems  to  have  ;nded  for  the  time  this  fine  series 
of  Nature's  evening  pyrotechnic  displays  in  the  west  (a 
similar  set  having  also  been  witnessed  during  the  morn- 
ings in  the  east;  ;  but  demands  arc  still  made  tor  an 
explanation  of  why,  and  10  what  end.'  If  we  should 
reply  that,  given  a  clear  air,  not  too  many  clouds,  and 
these  high  up  in  the  atmosphere  and  with  surfaces  well 
constituted  for  rejection,  the  sunsets  will  always  be  fine ; 
and  that  they  will  be  varied  exceedingly  in  thdr  bean^ 
even  from  moment  to  moment  according  to  the  exquisile 
manner  in  whidi  douds  and  cloudlets  of  cirrus  streamers 
form  and  dissolve  and  form  again  in  all  varieties  of  shape 
and  size  and  density,  .iccnrdin;;  to  mere  temperature 
changes  and  other  ortlm.irv  imieorological  conditions  of 
the  air;  that  is  not  enough  t  i  s.itisfy  the  present  temper 
of  the  public,  who  seem  screwed  up  to  a  pitch  of  nervous 
alarm  that  what  they  have  been  seeing,  t  ough  to  them 
it  Ims  been  like  "  music  which  gives  delight  and  hurts 
nol^'*  may  yet  have  something  to  do  with  the  green  and 
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blue  suns  seen  in  India  la*t  September,  and  they  with 
the  great  volcanic  explosion*  in  Java  last  Au^ait,  so 
destructive  of  human  life  ! 

The  s.iid  ^reen  and  blue  suns  were,  howevei,  quite  a 
different  viicnomenon  to  our  ici  sunsets.  For,  instt-ail 
of  appeanag  extra  bright  and  contristccl  in  colour  with 
doadt  near  them,  like  thecrcsctm  niDon  of  December  3 
jost  mendoned,  they  were  abnormiily  faint,  and  um  formly 
tioced  with  both  clouds  and  fq^i  and  moon  and  stars  at 
vim.  Moreover,  the  spectroccop^  in  the  able  hands  of 
ProC  Michie  Stnith  of  Madm  CoDefe^  showed  that  the 
ioter\'ening  medium,  through  which  the  sun's  light  was 
struggling  towards  these  Indian  observers,  was  extra 
damp  instead  of  e<tr.i  dry.  And  in  the  west  of  India 
since  then,  wc  have  just  iieard  from  private  source i, 
no  less  than  140  mtlu-s  of  lain  hive  r.illen,  and  the 
country  was  in  a  teinp>rarily  imp,i-.iible  condition  (r,)m 
sloppy  softness  ot  so  1. 

Prof.  Michie  Smith  ha*  in  lccd  cnierlaine  1  the  idea  that 
the  particular  stite  of  the  watery  vapour  which  cut  off  s ) 
taigely  the  red,  but  passed  on  the  green  light  of  the  sun's 
qtectram  in  a  weakened  condition,  may  have  been  owing 
in  some  dqpee  to  particles  of  pumice  dust  from  tbe  Javan 
volcanoes.  And  such  dust,  once  up  in  the  air,  may  circu- 
late around  the  earth,  after  tlie  manner  which  Co  rmander 
Maurv,  U. S.N. ,  was  so  c  irnesi  in  teaching  with  respect 
to  the  tr.ide  winds  and  their  spiral  paths  through  either 
hemisphere. 

IJut  how  lon^;  mi  Ii  dnit  would  remain  suspended,  how 
high  it  would  rise,  and  when  and  where  it  would  fall,  are 
questions  that  can  hardly  be  answ^-red  positively  and  with 
exactitude  a  priori.  It  did  not  fall,  so  far  as  wc  have 
Iieard,  in  India,  wber^  if  picsent  at  all,  it  most  have  b.-cn 
oomparativelv  lo«  and  aeose^  And  it  was  not  falling 
here  during  the  recent  red  sunsets,  for  the  lower  air  was 
particularly  clear,  while  the  supposed  crimiaatlOK  redness 
was  too  manifestly  due  to  extraordinary  height,  as 
well  set  forth  by  Prof,  llelinhiili/,  of  the  u;)perm  )St  cloul 
stratum,  a  thin  kuui  of  cirrus  ha/e,  a<:cr>rdinj;  to  my 
observation,  coinbhied  with  the  di strmiinatin^'  action 
of  the  atmosplicre  on  the  co  n  pound  col  .urcd  solar 
Hght. 

Whv  that  doudbaae  was  so  high,  and  whether  dust, 
and  if  so  «diBt  dust,  had  any  part  in  its  constitution, 
are  questions  which  nuy  worthily  be  discussed,  but  no 
vetT  certain  answers  expected  for  years  to  come.  But 
bamg  been  myself  much  struck  during  a  rather  long 
residence  on  the  Peak  of  Tencriffe  in  1856,  with  the 
general  ,»nd  apparently  normal  existence  of  dust  strat.i  in 
the  atmos|)here,  hij^hcr  or  lower,  but  often  far  above  the 
level   of  ordinary   water-vapour   clouds, — and   as  the 
meteoric  researches  of  I'rof.  Newton, corroborated  by  Frof. 
C.  A.  Young, in  .America,  -how  that  not  less  thin  loo  tons 
of  meteoric  stones  (of  which  the  earth  encounters  nearly 
3,oooyoooyooo  in  the  oonise  of  a  year)  must  be  dissipated 
in  onr  upper  atmosphere  on  the  average  evtry  day,  as 
impalpable  dust,— it  seems  mora  probable  that  Prof. 
Helmnoltz's  very  high  clouds,  if  they  were  assisted  in 
putting  in  an  appearance  as  clouds  by  dust  of  any  kind, 
must  have  derived  it  fro  n  such  disintegrated  and  subhmed 
meteor-masses  comini;  down  day  by  day  in  the  regular 
way  of  nature  from  above,  or  outside,  nither  th.in  from  a 
supposed  continued  ascent  of  one  particular  charge  of 
volcanic  dust  from  Java,  full  three  months  after  the 
cessation  of  all  violent  disturbance  there. 

In  fact  while  it  is  to  be  earnestly  hoped,  aa  an  outcome 
of  the  late  remarkable  sunsets,  and  the  great  nnmbers  of 
Ae  public  by  whom  thev  have  been  witnessed,— tiiat  our 
painters  will  no  longer  be  content  to  give  us  so  generally 
mere  afternoon  pictures  slightly  yellow  ochred  and  "  light 
red  "-ed  near  the  horizon  before  tlu-  sun  ^'oes  down,  as  sun- 
sets, -but  will  more  fret|uently  pamt  tlie  deep  red  after- 
glows at  their  ri.hest  ;  -it  is  equally  desirable  that  our 
scientists  should  gauge  the  ordinary  constitution  of  the 


atmosphere  at  much  greater  heights  than  those  to  which 
obaervatories  are  asoally  confined. 

C  PiAzzi  SMyrn, 
Astronomer  Royal  fior  Scodand 
15,  Royal  Tenaoe,  Edinbar^  h  December  8 

The  following  bum  iiary  of  atmospheric  eflTecls  seen 
before  sunrise  and  after  sunset  between  November  25 
and  December  1 1  may  be  useful  for  comparison  with  pile* 
nomena  observed  in  other  parts  of  the  worid : — 

November  34.— After  sunset,  yellowiah-green  strte  in 
west 

November  25.— Sunset  to  amorphous  apparent  cirro- 
stratus  or  cirrus  hue.  Green  lijjht  above  it,  and  bright 
grecnish-while  ar "  t^rowai^,'  fro  u  about  ten  minutes  after 
sunset;  abjvc  the  greenish  white,  pale  red.  Lasted  about 
forty-live  minutes  after  sunset.  Tnc  sky  shone  with  a 
strange  light  somewhat  as  on  November  9,  but  much 
feebler,  and  there  was  no  sharply  marked  ajjgre^jation  of 
cloudy  reflecting  miterial  as  tnen. 

November  2&— Fine  clear  sunset,  followed  bv  pheno- 
mena like  yesterday,  but  much  stronger,  and  lasting 
nearly  an  hour  bright  red.  No  high  cUmda  seen  as  U|^t 
receded  from  the  sky.  A  few  rounded  moreds  of  cumu^ 
lus  fringed  with  green  against  the  red  sky.  Very  strange 
cfTect,  the  greenish-white  light  in  the  west,  and  pink 
above. 

Noveml)cr  27.-  Sunset  ctTect  like  vesterd  iy,  beginning 
to  glow  about  rtfteeii  minutes  after  >u  iset,  and  growing 
slo*ly  in  apparent  brightness.  Lasted  till  about  5.20. 
Slight,  thin  cirrus. 

November  28.— Slight  cirrus.  Clear  sun  et.  About 
twenty-five  minutes  «ter  sunset  green  and  pink  gjlow 
began  an  j  grew  bright  and  finely-coloured  till  about  4.4A 
Then  slowly  lecedM  till  about  5.10,  when  it  disanpeiucd, 
and  was  succeeded  by  a  flint  brass-coloured  after-glow 
rcac  hint,'  hi.:^di  above  the  horizon.    Time  of  sunset,  3.55. 

\  )\ ember         Extraordinary  red  i^Ur*-,  said  to  be  seen 
in  I.oiHh)n  from  5.  ■50  to  7.30  am.    Cloudy  evening.  At 
455a  dull  faint  red  glow  observed  through  a  Small  bnsk  | 
in  the  clouds.    Time  of  sunrise,  7  43. 

November  jo.    At  6.5  a.m.  (and   probibly   a  fc* 
minutes  before)  a  fine  deep  red  glow  in  the  east  and 
overhead,  where  small  quantities  of  cirro  cumuli  seemed 
to  be  touchei  by  the  reflected  light.   At  6.15  a  Ckiat, 
deep  red  glow  had  spread  fitmt  nortn-north-eost  to  south- 
east, and  up  to  about  40*  above  the  horixon  in  the  north- 
east, covering;  a  v.ast  portion  of  the  sky.    Then  gradually 
became  whiter  md  less  strikin^T     T'n'  blood-red  band  in 
darkness  at  6, 10  mo  t  remarkable.     The  glo*  continued 
(s'owly  chanj^  n.;    in   colour   and  ^'rowing   in  extent), 
and  was  evidently  independent  of  or  lin.iry  clouds.  The 
bright  stars  appeared  through  it.    At  6.24  a  taint  red 
light  extended  to  the  zenith.    .\t  6,40  thj  red  had  gone, 
and  was  replaced  by  a  primrose  colour,  the  llocks  of 
cirro-cumuli,  however,  atiU  remaining  tipped  with  bright 
red,  and  retaintog  that  colour  till  sunrise  (7-44)>  Tbere 
was  no  cirrus  visible,  and  the  reflecting  base  was  invisible 
both  by  n\g\\:  and  in  full  daylight.    Hie  clrro-cumulus 
was  movint;  moderately  fast  from  west-north-west.  The 
I  red  bank  in  the  east  w.is  nut  crowneti  with  shafts  of  rays 
I  or  prominences  as  in  the  sunsets  of  November  26,  27, 
and  28,  but  the  intensity  of  the  light  diminished  con- 
tinuously upwards  from  near  the  horizon.    The  afternoon 
being  cloudy,  the  only  thin^  obser\'cd  was  a  dull  greenish 
light  about  half  an  hour  after  sunset.  I 

December  I.— Sunrise  cloudy.  Sunset  (3.53)  in  cloudy 
sky,  except  nearhorison.  At  4.25  slight  tinge  appeared 
on  fringes  of  clouds  overhead.  Then  densely  donded. 
At  5  the  sky  had  cleared  largely,  and  a  fine  amber  light 
could  now  be  seen  from  near  thr  west  horizon  to  about 
40".  This  (gradually  sank,  following  the  sun,  and  grew 
less  bri^lit,  fin.illy  disappcarmg  about  5  35.  Sky  clear 
and  starlight,  except  low  strips  of  cloud  near  the  horizon. 
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Centre  of  maximum  brightness  followed  the  sun,  as  atuaL 
The  light  as  it  sank  near  the  horison  was  quite  without 
definite  outline  or  the  ray  shafts  which  appeared  on 
iwpevioul  evenings  with  a  dear  sky. 

December  2. — Sunrise  cloudy.  Clotuly  at  sunset,  but 
clouds  partially  clearing  off.  Thin  iwf,  on  low  ground. 
Hank  of  clouds  in  ui  st.  .Sunset  3.5  5.  .At  4  20  faint 
amber  ylow  above  cloud-bin'-,  ^rowinj;  in  strcn^'th  as 
darknesi  came  on.  At  4  10  tlic  ^ky  tovv.inls  ihc  zenith 
from  the  west  was  crossi-d  by  ^pokcs  of  light  as  from  the 
thinnest  possible  cirrus  streaks,  diverging  from  the  sun's 
place  as  centre,  and  some  of  these  nearly  overhead 
became  somewhat  bent  after  a  few  minutes.  The  thin 
dottds  scattered  about  evidently  caught  some  light  from 
a  hidden  sooree.  At  5  p.m.  the  light  was  pale  vellov, 
aad  had  moved  nonhwards.  At  5. 10  disappeared  behind 
cloud-bank. 

I)ci:e  nb<'r  3  — ('lni;dv. 

Ucccmbcr  4. — \'ery  hne  and  cle.ir  mornin<j  at  5  a.m. 
\\  6.5  a.m.  the  first  blush  of  rcdappeare  I  ovci  the  platit.i 
tion  (aboat  \OQ  y.ir^s  off)  due  e.ist,  and  by  6.10  was  quite 
bright,  like  the  reflection  i  f  a  lire.    It  ;;rcw  quickly  up- 
wards, and  by  6.15  must  have  been  \^  above  the  horizon. 
It  appeared  uniform  and  amorphous.    By  6.30  the  red 
had  ciianged  slowly  to  saffron,  and  being  seen  less  in 
ptrspectrre,  the  KxAonx  seemed  hiss  concentrated.  The  re- 
flecting mateiial,  or  a  part  of  it,  was  now  seen  to  consist 
of  Ql-<ufined  streaks  and  patches  of  very  thin  misty  cloud 
of  some  sort,  in  which  after  long  watching  frnin  suitable 
positions  no  motion  could  be  dt-tvn  ted,  thou^;h  distinct 
streaks  nearly  overhead  «cn"  chosen.    .At  6.45  some  of 
these  streaks  were  illumitiatfd  nearly  overhead  south- 
wards of  a  pale  straw-eolour  and  bUnsh  white,  and  their 
outlines  were  distinct.    Mo»t  of  the  streaks  stretched 
aboot  west-sonth'west  to  east-north-cast,  and  towards  the 
north-east  the  appearance  was  like  a  fretwork  of  the 
lightest  wavy  mi»t  From  6.30  to  6.50  diecokMired  arc  was 
Of  n  sickly  yeltowish  -.^Tt-en,  with  a  pale  pfade  towards  the 
lenith  and  a  ntht-r     i^ily  steel-white  glare  bdow.  At 
6.53  a  second  glow  much  brighter  than  the  first  appeared 
in  the  cast-south-east  by  south,  of  a  deep  red  colour, 
ijUK  kly  ttirninji  to  oran;,'c.    This  glow  was  in  a  bank  or 
arc  much  belter  defined  than  the  first.    .At  7.10  it  had 
turned  quite  yellow  and  h  k1  ;;rown  up  many  dc;,'rees.  .At 
7.16  the  last  star  disappeared  in  the  bright  light  now 
cast  on  all  objects  towards  the  west,  the  clear  sky 
as  the  light  touched  the  thin  high  mist  appearing 
progressivety  veiled  with  opaque  doad.    Just  before 
the  advent  of  the  second  glow  the  thm  cloudy  suraaks 
bad  nearly  vanished  into  pure  Une  sky.  At  7.13  tbe 
npper  part  of  arc  No.  3  was  pinkish  yellow,  with  a 
greenisn*white  centre  below.   At  7.20  the  part  below  the 
arc  and  along  the  horizon  south  and  north  for  some  dis- 
tance was  a  peculiar  steely  bluish  white,  the  lower  part  of 
the  arc  ycliO'.v,  and  the  ujipcr  pink  (at  an  altitude  of  about 
50").     These  elfects  slowly  diminished,  but  the  steely  hue 
remained  till  sunrise.    At  7.23  the  sky  overhead  and 
towiu-ds  the  west  was  faint  pink,  with  large  billowy 
streaks  and  patches,  without  tibrous  structuxe    In  full 
daylight  only  faint  traces  of  this  cloudiness  coold  be 
Men,  but  the  rising  sun,  like  tbe  first  and  second 
^ow,  made  it  manifest.    The  sun  ro«6  (7.50)  of  a 
red  colour,  but  after   about  half  an  hour  was  pale 
bluisJi    white,  and  surrounded  by  a  silver-white  glare. 
As   the  sun  *vas  setting  (3.53\  the  high   haze  again 
appeared  by  reflection  to  cloud  over  the  sky.  .Nothing 
otherwise  ver\'  remarkable  appeared  till  about  4.12,  when 
it  was  evident  the  phenomenon  woul  i  recur,  the  centr.il 
spot  above  the  sun's  place  being  bright  sled  or  lead 
colour,  and  the  parts  round  it  a  metallic  pink.   TUs  has 
been  the  usual  preliminary.  The  sky  in  tbe  east  was  tOKf. 
The  rose  colour  quickly  passed  over  towards  the  wes^ 
aad  about  4.20  the  whole  sky  between  the  west  horiion 
*  the  aenith  was  flushed  with  red.  At  4  25  or  thcta* 


abouta  the  crescent  moon  appeared  blue  in  thisfMnk  base, 
but  in  a  few  minutes  was  left  behind  by  it,  and  looinil 
much  as  usual.  The  small,  fpren^  scud  ffon  novA  nas 
lighted  up  pink  in  tbe  east  agamst  a  deep  bhie  and 

greenish  sky.  .As  the  glow  sank  wc-!twards,  the  sky 
above  seemed  perfectly  clear.  .At  4.35  the  light  was  very 
bri>;ht,  and  at  4.45  was  lost  to  \  :c»  behind  low  clouds. 
\=.  soon  .IS  it  approached  the  bori/on,  the  sky  .again 
became  streaked  '.lith  the  reflecting  ha^ic,  which  assumed 
a  stra  A  colovircd  tint.  This  pale  light  sank  westwards 
and  disapj  eared  soon  after  5.  Tbe  moon  and  StaiS  gave 
no  indication  of  a  haze  canomr. 

DeoemtMT  5.— Exactly  at  &>  a.nL  tbe  first  faint  red 
blush  grew  up  quickly  lifom  cast -south-east,  and  in  seven 
or  eight  minutes  bad  increased  largely  in  brightness  and 
extent.  The  night  was  very  fine  and  clear,  and  the  soft, 
crimson  glow  hanging  above  the  horizon  in  the  darkness 
produced  an  tntere.iing  effect.  It  grew  rapidly  upto.var<'s 
the  zenith,  and  at  6.18  formed  an  arc  of  which  the  highest 
point  was  about  40  abo\e  the  horizon,  .\tter  this  it 
quickly  changed  to  orange  and  vellow,  and  the  colours 
went  off.  The  arc  was  more  southerly  than  yesterday, 
and  the  peculiar  light  reached  from  south-soulh-wcit  to 
east-north-east.  At  6.55  the  second  glow  began,  and  rising 
up  quickly,  produced  a  fine  red  arc,  less  bright  than  Yester- 
day's. At  7.6  the  arc  was  eilive-green  bdow,  yellow  in 
the  central,  and  pink  in  the  outer  partiLrad  hardly  any 
cloudy  structure  could  be  discerned,  what  there  was, 
however,  resembled  the  film  of  ye  tcr  lay  The  upper 
edge  of  the  glow  was  pretty  uell  m.ukcd  as  it  advanced, 
and  at  7. 1 J  it  crossed  the  zenith  .ind  passed  north-west- 
wards, coveting  a  bright  star  with  a  thin  pink  veil.  This 
star  remained  visible  till  7.21.  y\fttr  this  the  sky  was 
pale  yellow,  and  soon  little  remarkable  rcmainc<l,  except 
the  greenish  light  in  the  south-east.  Sunrise  7.;!  ;  red 
sun,  turning  silvery  white  later.  Sunset  3.50  in  hazy 
striae.  Clear  sky,  except  slight  ctnus.  At  4.1s  yellow 
SikWy  which  went  through  changes  as  usnaL  The  li^ht 
was  pink  overhead,  and  the  margin  passed  the  zenith 
about  4.2^.  -At  this  moment  it  may  be  supposed  the  sun 
was  sinking  below  the  horizon  at  the  altitude  of  the 
reflecting  m.atcrial  At  4  3a  the  niODn  looked  blue  in  a 
pin'<  haze.  Spokes  of  r.tys  from  the  glow  ing  bank  at  4.45. 
.So  lie  threatening  cirro-stratus  pa-sed  o\c'r  at  4  45. 
Horizon  misty.    Crescent  moon  greenish  all  the  evening. 

Decendx'r  6.  Sky  very  dear  6  a.m.  First  rose  colour 
6.10.  Much  fainter  than  previously.  Second  glow  6.58. 
Deuched  scud  ftoia  6.45  tinged  with  red  on  blue  slqr< 
Sunset  dear,  catcept  small  detached  scud.  The  light  in 
the  we^  was  fine,  and  went  through  changes,  but  was  red 
from  4  20  to  5.5  p.m.  The  glow  seemed  to  be  reflected 
from  some  strips  of  app.arent  cirrus  about  15°  abow  the 
horizon.  During  all  this  time  the  small  <  louds  scattered  in 
.dl  p.irtj  of  the  sky  were  of  a  pink  colour  ig.nn  t  a  greeni>l» 
and  later  .1  deep  blue  s'%y. 

December  7.  —  Cirrus  stre.iks  in  west  turned  l>L\ik 
against  pinkish  yellow  glo*,  4  24.  Sun  looked  t|uitc 
green  through  telescopic  dark  glass  fifteen  minutes  before 
sunset. 

December  11.— Fine  sunrise  and  sunset  pbenoment^ 
the  secondary  glow  after  sunset  lasting  till  5*J3«  Steel 

and  pink  halo  from  12.4s  p.m.  Sky  clear  UtlOf  at  fim 
glance,  by  night  and  fiill  daylight,  but,  examhued  with 
light  from  below  at  a  certain  angle,  seen  to  be  quite 
covered  with  hazy  billows  or  stri.e,  stretching  away  from 
norih-north-cast  to  south-south-west,  very  much  higher 
than  the  cirrus  present,  and  .after  long  watching  showing 
extremely  slow  tranverse  motion  from  .ibout  west-north- 
west. Unlike  cirrus  fibres,  whichever  way  looked  at  they 
appeared  nearly  parallel,  without  radiant  point,  even  the 
lines  jtut  above  the  boriaon  showing  their  true  direction 
ahnost  exactly.  Sun  green  through  dark  ghss. 

It  seems  pretty  clear  that  the  secondary  light  which  htM 
always  succeeded  the  primary  after  sunset,  and 
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it  before  sunrise,  is  due  to  reflection  from  the  first  when 
this  ii>  at  :i  proper  angle  near  the  horizon.  The  interval 
between  the  same  stages  of  the  secondary  anl  the  prim  iry 
before  sunrise,  when  conditions  are  mo-.t  favaur.ibie  for 
accurate  observation,  is  about  fifty  uii  minutes,  and  the 
internal  between  the  mare  conspicuous  pnm.-iry  and  the 
aotnal  sunrise  about  fifty-six  minutes.  The  first  red 
oohMtr  of  the  primary  glow  niay  be  caused  by  the  inci- 
dence of  the  sun's  first  rays  upon  the  material  It  seems 
that  the  reflectii^  maieriai  dicwtly  owflMad  receives  tb« 
sun's  rays  about  thirty-nine  minutes  earlier  at  sunrise, 
and  loses  them  .is  much  later  at  sunset,  than  the  surface 
of  the  earth.  1  have  not  found  the  colour  effects  in  many 
cases  to  be  subjective.  A  ^'^cen  cloud  remains  green 
when  cut  oS  from  surrounding  light.  Nfay  not  atmo- 
spheric lifting  prodo:e  the  smrviving  colour  ? 

F.  A.  R.  RissELL 

TBS  Hon.  A.  P.  Hensm.m,  Attorncy-tieneral  of  West 
AnStnUia,  writes  to  me  as  (oiluw^,  under  date  of  Perth, 
West  Australia,  October  27  : — "  The  captain  of  a  ship 
lately  engaged  in  a  survey  of  our  north-western  coast  at 
the  time  of  the  eruption  in  the  Straits  of  Sunda  told  me 
tint  Otib  dede  was  covered  to  a  depth  of  an  inch  or 
moie  iritb  a  fine  dust  Weaieliaviiig,  and  baveliad  for 
many  weeks,  very  remarkable  sunsets.  After  the  sun  has 
set,  a  glow  commences  somewhat  high  up  above  the  hori- 
zon, a  brilliant  rose-colour ;  this  continues  for  nearly  an 
hour,  gradually  descending  to  the  horizon,  and  becoming; 
deeper  in  colour.  It  has  never  been  seen  here  before, 
and  h.is  given  ri-iC  to  much  i-peciilation  a:non>;st  learned 
and  unlearned,  both  here  and  in  the  other  colonies ;  some 
sqggesttng  that  it  is  caused  by  the  presence  of  volcanic 
dost  in  tM  atmosphere."  This  extract  may  be  of  interest 
to  your  leaders,  as  diowing  that  all  over  Australia  similar 
phenomena  have  been  oosenred  to  those  discussed  in 
your  pages. 

As  I  am  engaged  in  making  a  comparative  study 
of  the  dust  which  fell  at  ditfcrcnt  points  during;  the 
Krakatoa  eruption,  I  shall  feel  greatly  obliged  to  any  of 
your  readers  who  can  supply  me  with  samples  of  such 
dust^  acoonpanied  by  a  note  of  the  time  and  place  of  the 
fiD.  John  \V.  Judo 

Science  Schools,  Sooth  Kensington,  S.W^  Dec  8 

The  uncommon  phenomenon  witnesse  1  in  various  parts 
of  India,  Ceylon,  and  the  Cape  of  Good  Hope,  has  made  its 
appearance  here.  The  sun,  immediately  it  eet*  bddad 
toe  ridge  of  Possilipo,  throws  wpwaras  a  group  of 
red  rays  someiriiat  inegnlar  in  amngement ;  tlie  shy 
begins  then  to  asmme  a  gnanish  tmt  Tliese  xajrs  soon 
disappear,  and  then  the  whole  horicon  for  iSo^is  lit  up  b\ 
a  bright  orange-red  light,  which  gradually  deepens  in  tint. 
The  height  of  this  light  does  not  usually  extend  above  25' 
or  30°  at  its  centre,  and  gradually  descends  to  the  Icu  l  of 
the  horizon  at  its  two  extremitiCi.  So  far  as  I  can  make 
out,  the  cent.-!--  or  most  brilliant  point  of  this  is  f|uite  20" 
more  to  the  south  than  the  setting  sun.  All  the  south- 
west sides  of  the  houses  are  suddenly  lit  up  by  this 
peculiar  lurid  glare,  which  is  best  compared  to  the  colour 
of  incandescent  iron,  and  reflected  from  the  surface  of  the 
sea  mains  the  golf  look  lUte  a  veriuble  lake  of  molten 
lavai  The  eflteti  last  at  the  maxfamnn  only  an  hour 
after  the  setting  of  the  sun.  On  Sunday  last  the  moon, 
shining  through  this  red  glare,  had  a  bluish  tinge  of  the 
.irc  cliTtric  litjht  colour.  The  same  phenomena  precede 
sunrise.  These  effects  are  quite  independent  of  clouds, 
which,  when  present,  have  a  deep  lead  colour,  and  their 
edges  arc  not  illuminated.  The  weather  is  cold,  the  wind 
variable,  chiefly  north  or  north-east.  The  magnetic 
instraments  at  the  observatory  show  no  disturbances, 
wllich  excludes  the  possibility  of  an  aurora,  as  also  its 
presence  onfy  when  the  sun  is  just  below  the  horisoo.  I 
send  these  notes,  hoping  they  may  be  an  addition  to  the 
Other  observations  aliealy  publisbed  in  Naturi^  to  aid 


in  an  explanation  of  diis  temarkiable  and  widespread 
phenomenon.  H.  J.  JOKNSTON-LAVI8 

Naples,  December  6 

Sir  Adam  Bittleston  presents  his  compliments  to 
the  Editor  of  Nature  and  ventures  to  send  him  an  ex- 
tract from  a  letter  written  by  Sir  Adam's  son  at  Umballa 
(lat.  30"  N.)  on  October  30.  There  seems  a  long  interval 
of  time  between  the  appearances  at  Ongole  (September 
10)  and  those  notu  ed  at  Umballa. 

87,  Linden  Gardens,  Baysw.ttet  Road,  W., 
December  10 

Extract  from  a  Letter  frem  Lieut.  G.  H.  BittUston^ 
R.H.A.,  dated  Umbalia,  October  30,  1883 

"  There  has  been  for  some  time  a  remarlcable  appear- 
ance in  the  sky  every  night  The  sun  goes  down  as 
usual  and  it  gets  aeariy  daric,  and  then  a  bright  red  and 
yellow  and  green  and  porple  blase  comet  in  the  sky  and 

makes  it  lighter  i^in.  It  is  most  uncanny,  and  makes 
one  feel  as  if  something  out  of  the  common  was  going  to 
happen." 

The  inclosed  from  the  Hawaiian  Gazette,  October  3 
may  interest  students  of  meteorology.  F.  J.  S. 

*^ Meem, — With  regard  to  the  extraordinary  sunsets,  a 
correspondent  in  Wailuku  writes : — '  I  do  not  icnow  what 
kind  of  sunsets  you  are  having  in  Honolnlii,  bat  here  for 
some  time  past  they  have  been  most  extiaocdinary. 

Fiery  red,  spreading  a  lurid  glare  over  all  the  heavens, 

and  producing  a  most  weird  effect.' 

"  Ktturti. — The  peculiar  sunsets  have  been  noticed  and 
commented  on  by  the  Kauai  peopleb    No  mw  has 

ventured  on  a  thenry  here." 

The  line  of  green  suns  is  carried  further  west  to 
Panama,  where,  accor  !ing  to  Xhi:  S.'.tt  and  Hcra/iij  iYx. 
phenomenon  was  observed  on  September  2  and  3.  and  it 
IS  suggested  to  be  bi  coancctiea  with  Krakatoa. 

Hype  Clarke 

3<,  St.  GeoigA  Square,  S.W.,  December  8 

I  -sKND  you  a  bottle  of  volcanic  dust  which  Capt. 
Robert  Wilnams  of  the  bark  Aralfeila  obtained  under  the 
following  circumstances.  He  says  :—*  On  Tbesday  morn- 
ing, August  28,  1883,  it  commenced  to  fain  something 
like  sand  (some  of  which  1  collected  ftomolT  the  decks), 
which  knt  on  all  this  day  and  the  next  day.  Lat  at 
noon  of  the  28th,  5"  37'  S.,  long.  88"  58'  E.,  wind  light 
fbOOi  the  vest-south  wrst.  an  I  calm  at  tmies.  Java  Head 
bearing  east  halt  south,  distant  about  970  miles."  Can 
this  shower  be  connected  with  the  Java  eruption  .■' 

Falmouth,  December  6  Howard  Fox 

As  accuracy  of  observation  is  before  all  things  desir- 
able in  the  elucidation  of  natural  phenomena,  I  hope  you 
will  allow  me  to  point  out  an  error  into  which  some  of 
our  phy>i<  i>th  appear  to  have  f.dlen  in  connection  with 
the  green  moon  which  was  visible  in  the  evenings  of 
Tuesday  and  Wednesday  of  last  week.  Mr.  Norman 
Lockyer,  in  his  admirable  article  in  the  Times  of  Satur- 
day last,  refers  to  "  the  subjective  colouring  wltich  cast  a 
gieen  gtomeor  ever  mooa  and  ckmd  if  one  did  not  tnkn 
the  precaution  of  preventing  the  eye  being  flooded  Inr 
the  rosy  pink  visible  in  the  lenith  long  after  sunset;" 
and  a  writer  on  n  cent  solar  phenomena  in  the  Daily 
News  says,  "This  l.itc^t  phcmmienon  has  cause-d  a 
greater  amount  of  astonishment  than  the  c.irlier  ones, 
but,  iMil  ke  them,  admits  of  very  easy  explanation, 
for  a  moment's  rejection  will  show  that  on  a  pink 
background  a  white  moon  could  scarcely  appear  anything 
but  green,"  thus,  like  Mr.  Lockyer,  attributing  the  pheno- 
menon to  the  presence  of  a  complementary  colour.  What 
I  wish  to  point  oat  is  tiiat  there  is  no  foundation  for  thia 
theory.  I  observed  the  eflect  meet  caxefolly  on  boUi 
evenings.  On  the  second  evening  especially  I  loolBed 


Digitized  by  Google 


13.  1883] 


NATURE 


^53 


Wltlk  tlM  obfect  of  aseotKining  wbether  the  efiea  was  due 
to  a  oomplaBBaiftury  tniL  and  aoi  tborongUy  convinced  U 
At  ibor  vdedt,  or  a  Uttle  after,  the  mooa  wa« 


distinctly  green  on  a  blue-gray  sky-ground,  with  very  thin 
gray  cloud-drift  floating  over  it.    At  the  same  time  the 
whole  of  the  western  sky  was  lit  up  with  a  very  pale 
whitish  yellow,  to  whirh  neith'.-r  blue  nor  green  would  be 
complementary.    There  was  not  a  vcsli^'e  of  crimson  or 
rose  colour  at  that  time  in  any  part  of  the  sky.  Later, 
*  hen  the  crimson  supervened,  the  green  tint  of  the  moon 
was  only  very  slightly  intensified,  so  sightly  indeed  as  to 
leave  me  still  in  doubt  whedwr  there  was  any  change  at 
alL    It  stands  to  leaMm,  moreover,  that  if  the  result  were 
dne  to  the  presence  of  crimson  ra  the  sky  we  sboold 
frequently  see  a  green  moon.   Some  other  cause  must 
tberdbre  be  sought  in  explanation  of  this  new  pheno- 
menon.   If  we  may  accept  Mr.  I.ockyer's  conclusions 
with  regard  to  volc.ini;  action— and  he  certainly  esta- 
blishes a  very  strong;  case- -the  cause  is  not  f.ir  to  seek. 
It  would  be  especially  interesting  to  ascertain  over  how 
wide  an  area  the  elTect  was  visible.    Some  recordlfirom 
observers  at  a  distance  would  be  very  valuable. 
Esli^  December  10  Svdnby  Hodgis 

P.S.  In  quoting  my  letter  to  the  Stamlard  last  week 
you  gave  a  wrong  name — Hooper  instead  of  Hodges. 

Tti  j  I  one  point  in  connection  with  this  subject  to 
which  much  attention  has  not  been  civen,  namely,  the 
faicrBMB  of  ligbt,  enedally  in  the  monung.  Having  tkpt 
<Ml  «f  lowB  litfm,  I  have  been  aUe  to  wateh  the  sunrises, 
and  to  be  exact  fwill  describe  in  few  words  what  occurred 
on  Wcdne'iday  last,  December  5.  The  eastern  horizon  is 
bounded  by  a  hill  some  50  feet  hi^h  .is  seen  fmni  nn  house. 
At  6  a.m.  I  saw,  risinj^  m  a  seiiiicirculir  form  above  the 
horizon,  and  tolerably  detinul  in  outline,  a  be.iutiftil  red 
coloration  of  the  ^k\-.  The  colour  sprc.ul  aUnij;  the 
horizon  in  a  westerly  directiim,  and  at  6.30  tiic  i-ntire 
vault  of  heaven  was  suffused  with  this  red  colour.  When 
it  was  first  noticed,  namely  at  6  o'clock,  the  light  was 
nflietcfit  to  illumioe  the  gmrdeo,  as  in  tbe  early  momiog 
in  sommer.  At  &15  the  Kgbt  was  snffideotiy  ttroog  to 
enable  me  to  read  the  figures  on  my  pocket-watch  at  the 
head  of  my  bed,  namely  eighteen  feet  away  from  the 
window.  'I'hc  sun  rose  above  the  horizon  at  8h.  5m.,  and 
at  10°  farther  west  than  the  first  burst  of  colour  which  I 
noticed.  As  the  sun  rose,  the  red  colour  di--appcared, 
ami  it  w.is  entirely  lost  bcfurc  the  iun  was  fully  in  view. 
I  am  told  by  friends  who  were  in  Diisseldorf  on  November 
30  that  at  6  o'clock  on  that  morning  their  rooms  were 
lighted  up  so  that  everything  was  plainly  visible.  They 
at  first  lapposed  that  the  light  was  produced  by  a  large 
file  oppoute ;  but  they  soon  discovered  that  it  aroee  from 
this  red  light  which  you  have  now  so  well  explailted. 

December  10  B.  E.  Brodhitrst 

Not  having  noticcJ  any  letter  in  NATURE  stating  that  the 
remarkable  red  glow  seen  in  so  many  places  after  sunset 
was  also  observed  in  Ireland,  perhaps  you  will  permit  mc 
to  inentiun  tiiat  during  the  pftSt  fortnight,  and  especially 
aiace  the  24th  ult.,  it  Sm  attiecied  much  aUentUm  here. 
TMi  day  wedc  my  steward  faislitcd  tint  the  heather  was 
on  fire  on  the  hills  and  that  we  were  only  watching  its 
reflection.  Since  then  the  phenomenon  has  been  even 
more  remarkable,  and  the  firm  la!).)urers  have  been 
enabled  to  remain  at  work  in  the  fuUls  ten  to  tiiteen 
minutes  later  than  usual.  A  bank  of  clou<l  )4ener.iliy 
separates  the  red  ylow  from  the  horizon.  Ilefore  sunrise 
the  sky  has  someiimcs  a  strange  reddish  look,  and  at 
4  •sa.  on  the  29th  ult.  the  brilliant  roseate  hue  (referred 
to  In  the  Times  as  having  been  seen  in  London  at  5  a.iD.) 
was  witnessed  here.         RlCMAKD  M.  BarmmgtoR 

Passaroe,  Bray,  Ca  WIcklow,  December  3 

ACt  'il;!  ivi;  til  a  letter  from  my  hrotbc-',  d.itivl  V<>k.>- 
hama,  September  32  last,  the  sun  was  completely  obscured 
there  two  days  afiter  the  eaithqoake  took  plaee  fai  the 


Straits  of  Simda.  He  writes: — "What  a  terrible  eanh- 
quake  that  mast  have  been  in  the  Straits  of  SvmUu  In- 
credible as  it  may  appear,  two  days  afterwards  dhe  san 

here  was  completely  obscured,  and,  on  its  reappearance, 
was  quite  blood  red,  while  every  now  and  then  jets  that 
looked  like  smoke  passed  across  its  disk.  This  lasted 
for  two  days,''  and  he  adds  that  ''  it  is  conjectured  that  this 
is  caused  by  the  volc.imc  smoke  and  a^^hes  having  been 
driven  up  here  by  the  south-west  monsoon." 
32,  Fenchurch  Street,  E.C.,  Dec  8     W.  HAMiLTOir 

A  FEW  d.iys  since  1  rncn'ioning  to  my  family  that 
I  remembered  how  s])leiulid  the  colouring  of  the  sky 
was  at  Malta  after  sunset  in  the  year  that  "(Graham'-- 
Island '' appeared.  In  this  morning's  Times  that  island 
is  alluded  to,  and  I  think  you  may  be  interested  in  the 
pertml  of  the  accompanying  pamphlet  (printed  for 
private  circu'ation  only).  My  father  (Capt.  Sir  le 
Fleming  Senhouse,  K.C.H.),  you  will  aee»  landed  on  the 
island,  and  named  it  after  the  then  First  Lord  of  Ae 
Admiralty.  The  great  beaatv  of  the  sunsets  we  have 
been  having  have  fcncibly  reminded  me  of  the  colouring  I 
saw  so  manv  \  cars  since  at  Malta. 

Hillside,  (Juildfor^  Dee.  8    ELiz.xbti  ti  M.  l'iT.\iAN 

A  correspondent  sends  the  following 

ll  ni.iy  interest  your  tenders  to  kiiou  tlmt  iii  ix-ferencc 
to  the  splendid  sunsets  we  h.ive  seen  in  England  lately  ) 
received  in  a  letter  from  Lieut.  C.  K.  Hope,  K.N.  [cti  route 
by  inshore  passage  to  the  Cape  of  Good  Hope)  the  fol- 
lowing  account  of  an  extraordinary  phenomenon  witaessed 
by  him  on  October  26  soon  after  crossing  the  equator: — 
**H.M.S.  OmOiSf  October  36.— Last  evening  shortly 
after  sunset  the  dty  beaiing  from  us  between  north-west 
and  south-west  suddenly  burst  into  a  red  glowing  light ; 
the  highest  [;n;nt  .itt  lined  an  altitude  of  probably  35' or 
40',  and  from  there  t.i|)ercd  gradually  away  on  both  sides 
to  the  horizon.  It  showed  brightest  about  7. 1 5,  it  being 
nearly  dark  at  the  time,  and  lasted  till  7.30,  gradually 
dying  away  till  about  8  o'clock,  when  very  little  of  it  was 
left.  1  could  have  understood  the  phenomenon  if  we  had 
been  40'  further  north  or  20'^  further  soofhy  bat  OB  die 
edge  of  the  tropics  such  a  thing  is  very  sttangek* 


THE  JAVA  ERUPTIONS  AND  EARTHQUAKE 

WAVES 

THE  following  communications  have  been  sent  us  for 
publication  by  the  Hydrographer  of  the  .'\dmiralty  : — 

Extract  from  a  letter  of  Commander  the  Hon.  Foley 
C.  P.  Vereker,  of  H.M.S.  Mogfltt  dated  Uhosn 
Island,  October  i,  1883  ;— 

**. ,  .  The  noise  of  the  detonations  caused  by  Mount 

Krakatoa,  resembling  distant,  heavy  cannonading,  was 
distinctly  heard  by   us  and  the  inhabitants  of  this 

coast  as  far  a>  Hangney  Island  on  August  27.  The 
weather  at  that  time  w.i.  also  much  unsettled,  with  thick 
hazy  weather,  and  peculiar  i  luiuis  to  the  southward,  and 
the  sun  while  at  a  low  altitude  assumed  a  greenish  hue 
for  several  days.  .  .  .* 

Extract  from  a  letter  of  Staff^Cemmander  Coghlao, 

R.N.:  — 

"  Western  AustroKa.  Ptrtk,  Stplember  14,1883.— This 
coast  has  been  visilea  by  waves  and  voloinic  disturb- 
ances (sounds  as  of  the  firing  of  guns  inland,  &c.). 
apparently  associated  with  the  Sunda  Strait  outbreak. 

"  News  is  an.xiously  looked  for  from  our  north-west  coast, 
as  a  wave  15  feet  high,  coming  at  high  water,  would 
lay  Cossack,  the  mouth  of  De  Grey  River,  Carnarvon 
(north  of  (jascoyne),  and  other  places  under  watur.  In 
Champion  Bay  a  wave  rose  8  feet  above  the  usual 
high-watermark.  At  Fremantkv  Kfaig  George^  Soand, 
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and  along  the  south  coast,  a  wave  of  less  height  was 

experienced 

"  The  J/(',/.;,  on  our  [lassa^e  dow  a  from  Ashburton  River 
(when  distant  t'ru.n  5.1  to  ux»  miles  off  the  west  coast  of 
Australia,  and  about  if>K)  inilf*.  soiith--ioiith-east  of  Sunda 
Stran  ,  A. IS  vibited  liv  a  slioucr  or  voicnni  •  tkist  (in  i 
appearance  like  prepared  '•fuller's  earth";',  which  fell 
some  time  between  sunset  of  August  30  and  mnrtoe  of 
August  31,  the  wind  betog  oa-shore  at  the  time. 

''^If  the  dust  were  associated  with  the  disturbances  in 
Suada  Stait  of  Aagtitt  la  and  aS,  it  matt  have  travelled 
lOfo  mOes  in  three  oa^** 


[W 


BICENTENARY  OF  nACTERIA 

£  have  received  the  two  following  communications 
on  diis  snb^ :— Ed.) 

At  the  present  time,  when  so  many  anniversaries  of 
great  ;iicr,  aiul  ;;rLat  events  are  celebrated,   it  seems 
opportune  t  o  reni2  nber  that  exactly  two  centuries  have 
passed  since  a  discovery  of  the  ^jrcatest  con*.cipt(  ncc  was 
made  in  the  Ncthirl.inds.    In  a  letter  dated  Scpteinl>er 
14,  1683,  from  Delft,  to  Francis  Aston, F.R.S.,  of  London. 
Antony  van  Leeu^enhock  ^ivcs  notice  to  the  Royal 
Society  that  with  the  aid  of  bis  microscope  he  has  dis- 
covered in  the  white  substance  adhering  to  his  teeth  very 
little  animals  moving  in  a  venr  lively  fashion  ("  animal- 
cola  admodnm  cxi^'ua  jticundisstmo  modo  sese  moventia." 
"  Arcana  naturae  detecta,"  DeUt,  1695  :  "  Expcrimcnta  ct  1 
Contemplationes,"  p.  42).    Tluy  -wiic  the  lint  lunlt-ria  \ 
the  ku'iuiit  rye  e'er  S'f.i'.    Amont;  them  I.ceiiucnhock 
distinguishes  several  species,  the  descriptinns  and  draw-  , 
in;,'-;  of  v.hi  :'i  are  so  correct  that  wc  may  imsIK-  recognise  ' 
them.    The  rod';,  with  rapid  movement  penetrating  the 
water  like  fishes,  arc  liatUlif  thc  smaller  ones  rotating 
on  the  tup  arc  Itactiriumj  one  undulating  species  is 
Vibrio  rugttla;  the  paralld  threads  of  unequal  length 
hot  of  equal  breadth  are  Leptotkrix  iuitoas;  Htmagh 
motionless,  they  belong  to  the  moving  Bscilli.  Leeowen-  ' 
hoek  wonders    how,   notAithstandinj;  the  scrupulous 
care  with  which  he  cleans  his  teeth,  there  co-.ild  live 
more  animalcule  in  his  mouth  than  men  in  all  the 
provinces   of  the   States- Ceneral.    Sdhic   \car-.  later, 
not  perceiving  agiin  tin-  inoveincnt^  of  the   liicteria  i 
between  his  teeth,  he  supposes  he  had  killed  them  by 
taking  hot  cotfee  at  breakfast  ;  but  very  soon  hediicovers 
anew  the  old  species,  and  thc  new  drawings  of  Bacillus  | 
and  Leptothrix  which  he  sends  to  the  Royal  Society  in  , 
the  middle  of  September.  1692  {le^  p.  336)  are  still  more  ' 
accnrate  than  those  of  1083.  lliey  have  not  been  sur^  ' 
pguaed  till  within  thc  last  ten  years.   It  deserves  our 
highest  a<1miraiion  that  the  first  discoverer  of  the  in- 
visible world  c  jutd  already  reach  a  limit  which  has  never 
been  overstepped,  though  the  menibeis  of  thc  Royal  j 
Society,  «hen  considerm;^  twi)  luiadrcd    \ears  a^o  thc  \ 
curious  commimications  of  tl  c  philusopher  of  Delfi,  may  ' 
have  scar  cly  foreseen  that  his  astonishing  discovery  had 
opened  to  science  a  new  path  which  only  in  our  own  days 
has  led  to  the  most  important  revelations  about  fer- 
mentation and  disease.  Ferdinand  Coun 

Breslau,  November  vf 

It  cannot  lie  a  matter  of  inditlTcren  e  to  I"n);lish  men 
of  science,  and  especially  to  the  Fellows  of  the  Royal 
Society,  that  the  bicentenaiy  of  the  discovery  of  those 
immensely  important  agents  of  potiefactioiv  iieniienta* 
tlon,  and  dise^s^  the  Bacteria*  is  at  band. 

It  w«s  to  the  Royal  Society  of  London  that  Antony 
van  Leeuwenhoek  communicated  his  dis::overy,  and  «e 
may  be  sure  that  neither  he  nor  thc  Royal  So  iety  of  that 
day  anticipated  thc  extraor  linary  interest  which  would 
attach  itself  in  t*o  centuries'  time  to  the  organisms  dis- 
covered by  the  patient  and  accurate  student  of  minute 
lifcb 


Leeowcnhodifs  "discovery"  is  a  remarkable  . 
of  that  unexpected  giving  ot  rich  gifts  to  future  |_ 
tions  of  men  which  manes  the  progress  of  sdenme  t»- 

seari'h  in  all  its  branches.  It  is  fi  r  tlic  Royal  Society  to 
devise  some  means  of  celebrating  tliib  b  centenary  in  such 
a  t'a>>hion  as  to  use  the  great  interest  aiul  even  fascination 
which  liactcria  have  at  this  moment  for  thc  English 
public,  so  as  to  excite  sympathy  with  pure  and  unremu- 
nerative  scicntihc  research.  Antony  van  Leeuwenhoek  is 
the  type  of  the  single-minded  student  of  living  structures. 
The  'investigatioa  of  the  properties  and  life-history  of 
Bacteria,  althongh  commenced  by  him  two  hondred  years 
ago,  is  still  in  itslnfiuicy.  Schwann,  Pasteur,  Lister,  Coha, 
N  ageli ,  and  Koch  have  Drought  as  within  Ae  last  fifty  years 
far  beyond  Lecuwenhock's  first  discovery,  but  a  hundred 
such  men  aie  needed  to  carry  on  the  work  of  discovery. 
Who  \* ill  employ  them?  Are  we  to  wait  two  centuries 
more  for  knowledj-e  about  liicteria  which  lies,  as  it  were, 
ready  to  our  hands,  waiting  to  be  picked  up?  knowledge 
which  will  probably  save  many  thousands  of  lives 
annually — if  we  may  judge  by  the  results  abeady  attained 
by  the  discovery  of  the  relation  of  Bacteria  to  the  sup- 
puration of  wounds  and  to  the  production  of  diseases. 

The  Royal  Society  could  not  better  celebcate  the 
bi  entenary  of  its  Dutch  correspondent's  discovery  than 
by  takiii^'  steps  to  urge  on  the  English  CfOvemment  the 
cxi)eiKtiture  of  ample  funds  upon  a  new  and  vigorous 
prosecution  of  thc  study  of  the  rcl  itions  of  Hactcria  to 
disease,  in  fact  upon  thc  foundation  of  a  national 
laboratory  of  hygiene.  1. 


THE  UPPER  CLKRENJS  OF  THE 
A  TMOSPHEKE 

ALL  winds  are  caused  direcdy  by  differences  of  atmo- 
spheric pressure,  just  in  the  same  way  that  the  flow 

of  rivers  is  c.  i>cd  by  ditlcrcncrs  of  level  ;  the  motion  of 
the  air  and  tii.it  of  t!ic  v^.ucr  lieing  e-jU.iliy  referable  to 
gravit.ition.  riio  wjiul  bl^w  s  from  a  rc>,' on  of  higher 
towards  a  rcKion  of  lijwer  pres-Mie,  ur  fioin  where  there 
is  a  surplus  to  where  tlure  i.s  a  ilctiLicnc)  <>i  air.  Every 
isobnric  map,  showing  the  distribution  of  tiie  mass  of  the 
atmosphere  over  any  portion  of  thc  earth's  surface^  in- 
dicates a  disturtiance  more  or  less  considerable  of  atmo- 
spheric equilibrium,  together  with  E;enenil  movements  of 
thc  atmosphere  from  regions  of  hirii  pressure  towards 
and  in  upon  low-pressure  areas.  All  obsen'ation  shows, 
further,  that  the  prevailing  winds  of  any  region  at  any 
season  are  merely  thc  cxjircssion  of  thc  .itmosphcric 
movements  which  result  from  thc  disturbance  of  the 
equilibrium  of  thc  atmosphere  shown  by  thc  isoljaric 
maps  as  prevailing  at  that  season  ar,d  oxer  that  region. 
All  observation  shows,  in  a  manner  ct^ually  clear  and 
uniform,  that  the  wind  docs  not  blow  directly  from  the 
region  of  high  towards  that  of  low  pressure,  but  that,  in 
the  nordiem  hemisphere,  the  region  of  lowest  pressure  is 
to  the  left  hand  of  tbe  direction  towards  which  the  wind 
blows,  and  in  the  southern  hcmis)jherc  to  the  right  of  it. 
This  direction  of  thc  wind  in  respect  of  the  distribution  of 
the  pressure  is  known  as  Buys  llallol's  Law  of  thc  Winds, 
according  to  w  h.cii  the  .inj;U  t  Tincd  by  a  line  dr.iw  n  to 
thc  centre  of  lowest  pressure  fn-iii  the  observer's  ]>iisition, 
and  a  line  drawn  in  thc  dircctmn  of  the  wind  is  not  a  right 
angle,  but  an  angle  of  from  Oo'  to  80'.  1  his  law  absolutely 
holds  good  for  all  heights  up  tO  the  greatest  height  in  the 
atmosphere  at  which  there  are  a  sufficient  numlxrr  of 
stations  for  drawing  the  isobarics  for  that  height ;  and 
thc  proof  from  the  whole  field  of  observation  is  so  uniiiDnn 
and  complete  that  it  cannot  admit  of  any  reasonable 
doubt  that  thc  same  law  holds  good  for  all  heights  of  tbe 

atmosphere. 

In  low  la  itudcK,  u  great  elevations, atmospheric  pres-surc 
is  greater  than  it  is  in  higher  latitudes  at  the  same  height, 
for  the  obvious  reason  that  owing  to  the  lower  teroperaiute 
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of  higher  latitodes  the  air  is  more  condensed  in  the  lower 
strata,  thus  leiving  a  less  pressure  of  air  at  great  heights, 
it  Hallows  that  the  steepest  barometric  gradients  fur  the 
tmper  cuneau  of  the  atmosphere  will  be  formed  during 
tfie  coldest  months  of  the  year.    At  Bogota,  8737  feet  in 
height,  where  the  temperature  is  nearly  uniform  through- 
out the  year,  the  mean  pressure  for  January  and  July  are 
22  04S  and  22  058  inches.    On  the  other  liaii  1,  at  Mount 
\Vashin^;ton,  6285  feet  high,  where  the  January  and  July 
mean  teinpci.ituies  are  6  4  and  48"  2,  the  mean  pressures 
for  the  s.imc  months  are  23"392  and  ij'SjJ  inclics.  Simi- 
larly at  Fike's  Peak,  14,151  feet  high,  the  muan  tcnijiera- 
tures  are  j^'i,  and  39'7,  and  the  mean  pressures  1 7  493  and 
18*069  inches;  and  since  the  sea-level  pressures  in  the 
TCsum  of  Pike's  Peak  aie nearly  0*500  inch  higher  in  Janu- 
ary diao  in  July,  it  fbllowB  tliat  me  lowering  of  die  pres- 
sure on  the  top  of  Pike's  Peak  due  to  the  lower  tempera- 
ture of  Januar)'  is  upwards  of  Itxx>  inch.     From  the 
•rrt  it!y  s!ce])<T  l).ironu-tric  gradients  thus    form-d  for 
u[j]»fr  currents  duria^'  tlic  cold  months  of  tlic  year  from 
cij\iat»rial  to  polar  rcj;ions,  these  currents  att. un  their 
maximum  strcriL^th  in  waiter  and  converge  upon  tliose  re- 
gions of  the  c  irtli  u  li.  re  the  mean  temperature  is  lowest. 

As  is  now  well  kn  own,  atmospheric  pressure  in  summer  is 
lowest  in  the  central  regions  of  the  continents  of  Asia, 
Africa,  and  America ;  and  highest  in  the  Atlantic  between 
Africa  and  die  United  States,  and  in  the  Pacific  between 
the  United  States  and  Japan,  the  absolutely  lowest  being 
in  Asia,  where  temperature  is  relatively  highest  with  re- 
spect to  the  regions  immediately  surrounding,  and  ab- 
solutely lowest  in  the  Atlantic,  wliirli  is  most  completely 
surrounded  with  highly-hcatid  (  or.tinental  lands.  .Vijain.in 
winter  the  lov^'est  atmospheric  prc^sure^  .110  found  in  the 
north  of  the  .Atlantic  and  Pacitlc  t)ccans,u  here  iem])cr.itiire 
is  relatively  highest,  latitude  for  latitude  ;  and  the  highest 
pressures  towards  the  centres  of  the  continents,  some 
disftioce  to  southward  of  the  regions  where  at  this  season 
abnonnally  low  temperatures  are  lowest. 

The  causes  which  bring  about  an  unequal  distribution 
of  the  mass  of  the  atmospn  ere  arc  the  temperature  and  the 
moisture  considered  with  res])cct  to  the  geographical  dis- 
tribution of  land  and  water.  Owing  to  the  difTercnt 
relations  of  Lin  l  ;iiul  '.s.iii  r  t<i  tempcr.iturc,  the  suiiitner 
temperature  (it' <-ontinenis  mm:!!  exceeds  that  of  the  ocean 
in  the  same  l.iiiiuiles  ;  .uid  hence  rc'ults  the  abnormally 
high  tciuperature  of  the  interior  of  Asia,  .Africa,  America, 
ami  Australia  during  their  respective  sumtners.  in  conse- 
quence of  which  the  air  becoming  specifically  lighter  as- 
cends in  enormous  columns  thousands  of  miles  in  diameter. 
Winds  from  the  ocean  set  in  all  r<Htnd  to  take  the  place 
of  the  air  thus  removed,  raising  the  rainfoll  to  the  annual 
maximum,  and  still  further  diminishing  the  atmospheric 
pressure.  On  the  other  hand,  since  in  winter  the 
temperature  of  the  continents  and  their  atnioi-phere  falls 
abiiorin.illy  low,  the  air  becomes  more  condensed  in  the 
lower  str.ua,  and  pressure  is  thereby  dimiiii:h'  'i  m  the 
upper  regions  over  the  continents.  Upper  currents  set 
in  aU  round  u])on  the  continents,  and  thus  the  sea-level 
pressures  become  still  further  increased.  Hence  the  ab- 
solutely blithest  mean  pressure  occurring  anywhere  on  the 
^bett ansr  reason,  about  30*500  inches,  occurs  in  Africa  in 
tte  d^pth  of  winter. 

Now  obier\ation  conclusively  proves  that  from  the 
region  of  high  pressure  in  the  interior  of  Asia  in'winter, 
from  the  re  ;inn  of  high  pressure  in  the  .\tl.int:c  in  summer, 
and  from  all  other  regions  of  hi;.;h  pressure,  the  winds  blow 
outwards  in  all  directions  ;  and  that  towards  the  region  of 
low  pressure  in  Asia  in  summer,  towards  the  region  of  low 
pre. sure  in  the  north  of  the  Atlantic  in  winter,  and  to- 
wards all  other  regions  of  low  preiiurei,  whenever  and 
wherever  they  occur,  the  wioda  blow  in  an  in-moving 
spiral  oonrs& 

Since  enormms  masses  of  nirnw  in  Hits  wmy  poured 
into  the  nsion  where  pressure  b  low  widioat  increasing 


that  pressure,  and  enormous  masses  of  air  flow  out  of  the 
region  where  pressure  is  high  without  diminishing  that 
pressure,  it  is  simply  a  neces,ary  inference  to  conclude 
that  the  masses  of  air  poured  all  roimd  into  the  r^ion  of 
low  normal  pressure  do  not  secunMlate  over  that  region, 
but  muit  somehow  escape  swav  into  other  regions  ;  and 
that  the  masses  of  air  which  flow  outwards  on  all  sides 
from  the  region  of  high  norm.d  pressure  must  have  thrrir 
place  t.iken  by  fresh  access:ons  of  air  puurctl  in  from 
above.  Keepmg  in  view  the  law  of  the  b.iromciric  gradient 
as  applicable  to  all  heights  of  the  atmosphere,  it  is  evident 
that  the  ascending  current  from  a  low-pressure  area,  the 
air  composing  which  is  relatively  warm  and  moist,  will 
cootinae  its  ascent  till  a  height  is  reached  at  which  the 
pressure  of  the  sir  of  the  cnnent  equals  or  just  fidls  short 
of  the  preisure  over  the  surreundii^  regions  at  that  high 
level.  On  reaching  this  height,  the  air, bdng  no  longer 
buoyed  up  by  a  greater  specific  levity  than  that  of  the  sur- 
rounding a  r,  ceases  to  asceml,  and  thereafter  spreads  itself 
horizontally  as  upper  currents  toward-,  tho-e  regions  which 
offer  the  least  resist  ince  to  ii.  The  oxerilovv  of  the  upper 
currents  is  thus  in  the  direction  of  those  regions  where 
pressure  at  the  time  is  least,  and  this  again  w  c  have  seen  to 
be  towards  and  over  that  region  or  those  regions  the  air  of 
which  in  the  lower  strata  of  the  atmo^liere  is  colder 
and  drier  than  that  of  surrounding  r^ons. 

The  broad  condnsion  is  this :  the  winds  on  the  sorfiioe 
of  the  globe  are  indicated  by  the  isobaric  lines  riunriiv 
the  distribution  of  the  mass  of  the  earth^s  atmosphere 
near  the  surface,  the  direction  of  the  wind  being  from 
re;.;ions  where  pressure  is  high  towards  regions  where 
pre  s'.re  is  low,  in  accordance  with  Buys  liillofs  law. 
On  the  other  hand,  the  low-pressure  regions,  such  as 
the  belt  of  cilms  in  e  piatonal  le  ;ions,  the  interior 
of  Asia  in  summer,  and  the  north  of  the  Atlantic  and 
Pacific  in  winter,  with  their  ascending  cairents,  and  rela- 
tively higher  pressure  at  great  heights  as  compared  with 
suirottodmg  regions,  point  out  the  sourres  or  fountains 
whence  the  upper  currents  flow.  From  there  sources  the 
upper  currents  spread  themselves  and  flow  towards  and 
over  those  pins  of  the  earth  where  pressure  is  relatively 
low.  These  directions  arc,  speaking  generally,  from  equa- 
torial to  pol.ir  reiMoiis;  but  more  particularly  towards  and 
over  tho^c  more  restricted  regions  where  in  the  lower 
strat  i  of  the  atmo-'phcre  the  air  is  coldtr  and  drier  than 
in  neightwuring  regions,  such  .is  the  Atlantic  between  the 
Unitca  Stales  and  Africa  in  summer,  and  Central  Ads  in 
winter. 

This  view  of  the  general  movements  of  the  upper 
currents  of  the  atmosphere  is  in  accordance  with  the 
observations  which  have  been  made  in  diflierent  parts  of  tiie 

glo1)e  on  the  motions  of  the  cirrus  cloud,  and  with  obser- 
vations of  the  directions  in  which  ashes  from  volcanoes 
have  been  carried  by  tlie^e  u])])er  currents.  In  further 
corroboration  of  the  same  vie'.\  s,  reference  may  be  made 
to  the  researches  made  in  ;r  i  i:'.  >e.ars,  particui.uly  liv 
Prof.  Hildebrandsion  and  Clement  Ley,  into  the  upj>er 
currents  of  the  atmosphere,  based  on  observations  of  the 
movements  of  the  cirrus  cloud  in  their  relation  to  the 
cyclones  and  anticyclones  of  north-western  Europe. 

An  important  bearing  of  cyclonic  and  anticydonic 
areas  on  the  distribution  of  temperature  may  be  here 
referred  to.  The  temperature  is  abnormally  raised  on  the 
east  side  cyclonic  areas  and  abnormally  depressed  on 
their  west  sides :  but,  on  the  other  hand,  temperature  is 
abnormally  raised  on  the  west  sides  of  anttcyclonic  areas, 
and  depressed  on  their  e.ist  sides-  the  directions  being 
reversed  in  the  southern  hemisphere.'  Since  the  tempera- 
ture is  lower  in  the  rear  than  in  the  front  of  a  cyclone,  it 
follows  that,  relatively  to  the  sca-lcvcl  pressures,  pressure 
will  be  lower  in  the  upper  regions  in  the  rear  of  a  cyclone 
than  in  front  of  it,  a  result  which  the  I5en  Nevis  observa- 

■  Set  "Revkviof  Weattur  Map*  of  the  Ignited  Stawi,"  A'«/iinr,*»oti 
nl..niL,M«ariH. 
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tions  strongly  confirm.  Hence  relatively  warmer  and 
moister  upper  currents  will  flow  backward  over  the  colder 
and  drier  air  immediately  in  the  rear  of  the  centres  of 
cyclones  ;  and  upper  currents  also  presenting  contrasts 
of  temperature  and  vapour  will  overlap  the  outskirts  of 
anticyclones.  These  considerations  suggest  how  very  di- 
verse interpretations  of  the  movements  of  the  cirrus  cloud 
in  their  relation  to  cyclones  and  anticylones  have  origi- 
nated, and  may  also  indicate  lines  of  research  into  some  of  1 
the  more  striking  optical  scenic  displays  of  the  atmosphere.  ' 


ELECTRIC  SHADOWS 

THE  brilliant  researches  of  Crookes  upon  the  electric 
discharges  in  highly  attenuated  vacua,  which  some 
four  years  ago  culminated  in  the  discovery  of  the  pheno- 
mena of  "radiant  matter,''  revealed,  amongst  other 
singular  and  curious  effects,  the  existence  of  electric 
shadows.  In  the  tubes  employed  by  Crookes,  wherein 
the  rarefaction  had  been  carried  to  millionths  of  the  nor- 
mal air  pressure,  objects  cut  out  in  sheets  of  metal  or 
other  good  conductors  of  electricity  were  found  to  cast 
shadows  against  the  glimmering  surfaces  of  the  glass 
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when  interposed  in  the  path  of  (he  discharge.  The 
deflection  of  these  shadows  by  the  magnet  was  also 
observed  by  Crookes.  About  eighteen  months  afterwards 
some  analogous  phenomena  were  observed  and  described 
by  Prof.  W.  Iloltz  of  Berlin  ;  the  main  difference  between 
the  phenomena  observed  by  Crookes  and  by  Holtz  being 
that  in  the  experiments  of  the  latter  the  shadows  were 
obtained  at  the  ordinary  pressure  of  the  air  by  means  of 
the  discharge  from  a  Holtz's  influence  machine.  Of  these 
researches  some  account  was  given  at  the  time  in  Nature 
(vol.  xxiv.  p.  130)  by  the  writer  of  this  article.  It  will 
be  sufficient  here  to  recall  the  more  salient  points.  In 
the  place  of  the  usual  discharging  knobs  of  the  HoUz 
macnine  were  fixed  a  wooden  disk  covered  with  silk  on 
the  one  side,  and  a  metallic  point  on  the  other.  The 
discharge  from  the  latter  causes  the  surface  of  <he  former 
to  assume  a  faint,  phosphorescent  glow,  visible  only  in 
complete  darkness  ;  and  on  this  faintly  illuminated  sur- 
face shadows  were  cast  when  conducting  bodies — such, 
for  example,  as  crosses  or  rings  cut  from  thin  brass  or 
foil,  strips  of  damp  cardboard,  wires,  and  other  similar 
objects.  It  was  also  noticed  by  Holtz  that  these  shadow- 
figures  could  be  temporarily  fixed  by  dusting  upon  them 
some  fine  powder,  such  as  lycopodium.    In  preparing 


the  notice  of  these  researches  for  Nature  in  t88i,  I 
m.ide  the  following  remark :—"  These  dust-figures  have 
an  obvious  relation  with  tho»e  obtained  by  Wiedemann 
from  the  discharge  of  I^yden  jars  through  a  pointed  con- 
ductor against  the  surfaces  of  various  bodies.  It  would 
be  interesting  to  ascertain  whether  by  this  process  also 
shadow-figures  can  be  produced."  The  suggestion  then 
thrown  out  has  not  been  lost,  for  during  the  current  year 
a  memoir  has  appeared  on  the  subject  of  electric  shadows 
from  the  pen  of  Prof.  Augusto  Righi,  of  Padua,  giving 


Fi(i.  %. 


the  results  of  an  investigation  of  shadows  produced  by 
this  very  method.  1  propose  to  give  here  a  resume  of 
the  phenomena  observed  by  Righi. 

Righi  discusses  in  an  introductory  way  the  suggestion 
of  Crookes  as  to  the  relation  between  the  length  of  the 
mean  free  path  of  the  molecules  and  the  distance  to 
which  the  "  radiant "  discharge  can  be  traced  from  the 
electrode.  He  obsenes  that  even  in  cases  where  the 
mean  free  path  (as  determined  by  the  temperature  of  the 


Km.  \. 


gas)  be  vcr)-  short,  as  in  air  at  ordinary  pressure,  the 
motion  of  the  gaseous  molecules  as  a  whole  may  yet  be 
in  nearly  straight  lines  of  considerable  length,  owing  to 
the  fact  that  the  electric  force  in  the  space  where  dis- 
charge is  taking  place  will  necessarily  tend  to  urge  an 
electrified  molecule  along  the  lines  of  electric  force,  and 
will  act  in  ihe  same  direction  whether  the  charge  on  any 
single  molecule  remain  upon  it  or  whether  it  be  shared 
with  other  molecules  against  which  it  may  impinge  in  its 
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flight.  The  only  question  was  whether  the  velocity  im- 
pressed by  the  electric  action  could  be  made  relatively 
sufficiently  great.  This  depended  upon  the  magnitude 
of  the  electric  density  at  the  surface  of  the  electrified 
body,  and  for  this  reason  Righi  used  a  very  sharp  point  for 
the  discharge.  Fig.  i  shows  the  arrangements  for  ob- 
taining the  electric  shadows  by  Rigbi's  process,  a  n  is 
an  ordinary  retort-stand  of  iron,  and  upon  it  are  clamped 
three  adjustable  arms  of  ebonite.  The  uppermost  of 
these  carries  a  short  metal  rod,  pointed  below  and 
terminated  above  in  a  metal  ball.  The  intermediate  sup- 
port carries  the  object,  c,  which  is  to  cast  the  shadow. 
The  lowermost  arm  is  fashioned  as  a  clip  in  which  can  be 
held  a  disk,  D,  to  receive  the  shadows.  This  disk  is  pre- 
ferably of  ebonite  backed  on  its  under  side  with  brass  or 
tinfoil.  In  certain  cases  a  metal  disk  varnished  on  the 
upper  surface  is  u^ed.  Fig.  2  shows  a  favourite  form  of 
object  for  casting  a  shadow — a  floral  or  cruciform  design 
cut  from  thin  mttal  and  mounted  on  a  stem  of  ebonite  or 
glass.  To  produce  the  shaHow-figures  a  I.eyden  jar  is 
charged  to  such  a  potential  as  to  be  able  to  yield  a  spark 
of  I  to  2  centimetres'  length.  The  outer  coating  is  put  in 
communication  with  the  lower  surface  of  the  disk  u,  and 
the  knob  of  the  jar  communicating  with  its  inner  coating 
is  then  brought  into  contact  with  the  top  of  the  pointed 
rod.  The  jar  discharges  itself  rapidly  and  almost  noise- 
lessly. Then  there  is  immediately  sifted  over  the  disk, 
from  a  box  covered  with  mu'ilin,  some  mixed  powders  of 
minium  and  flowers  of  sulphur,  in  the  ustnl  manner  of 


procuring  Lichtenberg's  figures.  A  shadow  of  the  inter- 
posed object  is  at  once  rcve.ilcd  by  the  powdcri.  If  the 
discharge  has  been  a  poMtive  one,  the  shadow  of  the  cross 
will  appear  in  red  surrounded  by  a  neutral  region,  outside 
which  there  will  be  a  region  tinted  yellow  with  sulphur. 
The  colouri  will  be  reversed  with  a  negative  discbarge. 
The  shadow  is  depicted  in  Fig.  3.  The  siie  of  the  shadow 
varies  with  the  distance  of  Tlie  object.  Righi  recommends 
that  the  object  should  be  three  centimetres  above  the 
disk,  and  the  point  twelve  centimetres,  or  less,  above  the 
object  The  lines  of  discharge  appear  to  be  hyperbolic 
in  form.  If  a  disk  of  ebonite  only  be  placed  at  D,  and  the 
brass  disk  below  it  be  lowered  down,  the  cfTects  are  less 
distinct.  If  a  narrow  strip  of  foil  or  thin  brass  be  placed 
Ijelow  the  eb  mite  di'k,  the  shadow  becomes  compressed 
laterally  and  shows  itself  only  on  the  region  over  the  strip, 
and  takes  the  form  shown  in  Fig.  4.  Similar  shadows 
can  be  obtained  according  to  Righi,  on  metallic  disks 
covered  with  non-conducting  varnish,  but  in  this  case  by 
the  use,  not  of  the  Leyden  jar,  but  of  an  influence 
machine.  This  method  is  identical  with  one  of  Holtz's 
suggestion.  Righi  also  finds  that  if  the  metal  disk  be 
previously  coated  with  a  conducting  powder,  such  as 
finest  zinc  filings,  minium,  or  even  powdered  glass,  a 
shadow  can  be  obtained.  This  method  affords  indeed 
ver)'  sharp  shadows,  so  that  thin  wires  and  even  wire 
gauze  can  be  projected  in  shadow  on  the  di^k.  Righi  has 
gone  still  further,  and  by  substituting  a  sensitive  gelatino> 
bromide  plate,  has  photographed  the  shadows  produced 
during  a  five  or  ten  minutes'  dischtrge.    In  this  experi- 


ment two  figures  showed  themselves  :  one,  the  genuine 
electric  shadow ;  the  other,  the  genuine  photographic 
shadow  cast  by  the  opaque  object  under  the  faint  star  of 
light  emanating  from  the  electrified  point  above. 

If  the  object  whose  shadow  is  to  be  thus  obtained  is 
itself  electrified,  a  curious  effect  is  obser^-cd.  If  it  be 
electrified  with  a  charge  of  the  same  sign  as  that  of  the 
point  above  it,  the  shadow  swells  out.  If  electrified  with 
a  charge  of  opposite  sign,  the  shadow  becomes  attenuated. 
Connecting  the  object  to  earth  has  the  same  effect  as  in 
the  latter  case.  The  presence  of  an  electrified  body  on 
the  right  or  left  of  the  region  in  which  the  discharge  is 
taking  place  has  the  effect  of  causing  the  shadow  to  be 
displaced.  In  fact  the  presence  of  such  a  body  alters  the 
equipotential  surfaces,  and  therefore  alters  the  lines  of 
electric  force  in  the  field.  If  the  discharge  takes  place 
through  two  points  placed  side  by  side  at  a  short  distance 
apart  over  two  objects  respectively  beneath  them,  the  two 
electric  shadows  are  mutually  repelled  from  the  positions 
wheie  their  geometrical  shadows  lie.  Similar  observations 
of  electrostatic  influence  were  made  two  years  ago  by 
Messrs.  Fine  and  Magie  of  Princetown,  New  Jersey. 

Much  as  has  been  done  of  late  years,  especially  by  the 
late  Mr.  Spottiswoode  in  conjunction  with  Mr.  J.  F. 
Moulton,  by  Drs.  De  La  Rue  and  Hugo  Miiller,  by 
Crookes,  by  Goldstein,  and  others,  to  elucidate  the  phe- 
nomena of  electric  discharges,  there  probably  still 
remains  much  to  be  discovered,  and  to  be  explained. 
The  phenomena  of  electric  shadows  are  amongst  the 
matters  best  worthy  of  study  in  this  rapidly  progressing 
department  of  science.  Silvanus  P.  Thompson 


NOTES 

We  give  this  week  a  furlher  instalment  of  notices  of  the 
strange  coloured  effects  recently  observed  in  (he  skies,  and  our 
readers  in  all  parts  of  the  world  will  render  a  terrice  if  they  will 
commttnicate  any  similar  facts  they  may  have  observed,  giving, 
at  far  as  possible,  accurate  dates.  In  an  article  in  Saturday's 
Times,  Mr.  Norman  Lockyer  shows  that  the  body  of  evidence 
already  to  hand  connects  them  with  the  eruption  of  Krakatoa 
bat,  to  place  the  matter  beyond  doubt,  further  information  is 
required.  The  study  of  direction  and  of  dates,  and  the  facts 
touching  the  %-ariation  in  the  phenomena  from  August  to 
December,  all  point  in  the  fame  direction. 

No  one  will  be  surprised,  though  all  mu'^t  regret,  that  his  sute 
of  h«alth  and  advanced  yean  have  compelled  Prof.  Owen  to 
resign  his  appo.ntment  a-i  Superintendent  of  the  Natural  His- 
tory Department  of  the  British  Museum.  Prof.  Owen's  pic- 
e  iiinent  services  to  science,  pure  and  applied,  are  too  well  known 
to  require  recapitulation  in  these  column^!,  especially  as  %-ery 
recently  ue  referrel  to  them  in  detail  in  connection  with  his 
portrait  as  one  of  our  "  Scientific  Worthies."  Adtitaced  in  yean 
as  he  is,  the  venerable  naturalist's  interest  in  science  seems  at 
strong  as  ever  ;  to  each  of  the  last  two  meetings  of  the  Royal 
Society  he  contributed  an  Important  paper  :  we  hope  they  will 
be  by  no  means  the  last  of  such  conirilmtioni. 

We  learn  ^*iih  the  greate-t  pleasure  that  Prof.  Sylvester  has 
been  appointed  to  succeed  the  late  Prof.  Henry  Smith  in  the 
Savilian  Chair  of  Geometry  at  Oxford.  No  more  worthy  suc- 
ces  or  to  the  late  Savilian  Professor  could  have  been  found,  and 
it  is  satisfactory  to  know  ihat  at  last  the  services  of  one  of  our 
greatest  living  mathematicians  have  been  permanently  secured 
for  bis  native  country. 

The  ceremony  of  distributing  the  prizes  to  the  successful  students 
of  the  Finsbury  Technical  College  and  the  South  London  Technical 
Art  School  took  place  on  Monday  evening  in  the  Hall  of  the 
Clothworkers'  Company,  Mincing  I..anc.  The  Lord  .Mayor  presided, 
supported  by  the  President  of  the  Royal  Society,  the  Sheriffs,  Sir 
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p.  Bnanidl,  Sir  P.  Abd*  tkeiwwlydecUd  duirmaaof  theSociety 
of  Arts,  and  a  lurgemmber  of  gentlemen  i.-iterestci  in  prumitin  ^ 
technical  education,  the  hatl  beinj;  filled  wiih  s'uilent^.  The 
prizes  were  delivered  by  Prof.  Haxley,  wli  >  :>'tcrwar.ls  ijave  an 
addreu.  After  speaking  of  the  progress  in  te;hiitcal  elucati  >a 
wliicih  bad  been  nade  nnee  1877,  and  speaking  in  bigh  terms  of 
the  sy-tem  pur>ued  at  the  Finsbary  TcchniMl  C  .lle^'e,  I'r  f 
lloxley  said  that  all  his  life  he  had  been  tryin.;  t  >  persuade  |jeoi>le 
tli.u  if  tliey  waii'od  to  teach  physical  i^cience  it  wi'  no  a>e  to 
auempt  to  proceed  by  filU-ig  the  miiid«  of  tbe  stodeats  with 
geaenl  propokltlani  iiUdi  dMf  did  not  wider:.iand,  from  which 
theyjwere to  deduce  details  which  they  cimpr  -hod  d  still  le  ^. 
If  they  went  to  the  Eabibitton  Koad,  South  K^^nsin^i  n,  they 
would  >cc  a  vei7  splendid  pile  of  building*  which  had  already 
cost  j^fiooi.,  and  which  he  uacetdj  truated  would  cost  a  very 
great  deal  more.  That  bailding  wa^  the  mere  bricks  and  stones 

of  the  Crntial  Instiiute,  and  the  businos  ujxin  which  Sir 
Frederick  bra  u .Tell,  the  Chairman  of  the  Coir.tnuic-,  he  (I'rof. 
Huxley),  and  his  coUea^cue-i  had  lately  l>een  .vo  Kir^c'v  -Krcupied 
was  making  a  soal  fur  this  bsdjr.  It  wa<  an  i-meiue!y  difficult 
eperatioii,  as  they  were  always  In  danger,  Hke  Praokenxtein  in  th  • 
story,  of  makin;^  siiiTi'.'thin;^  -.vhich  w  ould  eventually  devour  the  n 
iii4eaJ  of  bein^  ii-cful  to  tlie  n.  Th.-ir  tjreat  .nnxiety  ha  t  lieen  t  i 
make  it  goi>d  and  u-eful,  so  that  the  great  ••ch.'uie  of  tech  iiwl 
education  might  be  thoioughly  carried  into  effect.  He  was  per- 
fieelly  snie  tbat  ihejr  had  in  tbe  sjrktem  of  technologieal  namina- 
lion,  and  in  such  institutions  as  Fiiiibury  C  illcfji^,  the  Kennin^t  )n 
Scliool,  an  I  thi;  Ontial  In>*i;iilhj.),  >  >  u'-tluii.;  which  would  most 
indubitably  be  the  luiclL-u-i  of  a  va-il  '^rowlh  of  ^i  uilir  nrijanisitioris. 
He  bad  not  the  snuliest  d  >ubt  that,  before  ihiigencration  hid  paued 
•way,  instead  of  150  centres  at  which  sneh  ciaraiiMtianv  were 
c inducted,  they  w>ald  be  counted  by  hnndrad^,  an  1  iii'iteid  of 
the  taro  or  ihrc^  high-cliss  place*  of  technical  initructi  i  1  tvhi.;!! 
hill  l)ecn  cim  iier.ited  they  would  be  cou  it  -d  in  uilTcr-jiv  iirti  oi 
this  island  by  the  score,  and  that  they  would  have  >a  the  Ce<iU4l 
IwdMtotlMffrMtiMtetejrpaba  for  the  whole  of  thia  network 
thvovgh  which  tbe  informatioo  and  tbe  diwipBne  which  were 
needful  for  carrying  the  industries  of  tbe  country  into  operation 
would  Ije  ilistn  .uted  into  every  Ijcality  in  wh  t  h  ^^ch  i  1  uistrt^-^ 
were  carried  00.  He  regarded  it  as  even  a  more  important 
function  of  ndi  ofganiMtiom  that  they  would  be  ptaoei  to 
which  every  younj;  artisan  of  industry  and  ability  oonld  look  to 
Kr.-»tify  h>5  le^iimate  am'  ition.  His  study  of  history  h*il  led 
bim  to  the  c  J^clu^i  JM  th.it  liierc  iK  vcr  had  Ifcen,  and  there  never 
was  likely  to  be,  any  grcAt  uuie  of  wtdeipr«al  social  discjn- 
tent  o&^pt  huafor  of  mom  kind  or  other.  Ther«  was  physical 
hntgw  of  the  body,  and  there  was  intellectual  hunger  arising  in 
the  rainds  of  capiible  aid  energetic  men  wh  >  were  prevented  by 
the  acciJeiit-s  ijf  lifr',  m-  th  :  o:  ^.uiL-a  io  i  of  s  ic;cty,  fra.ii  taking 
the  places  for  which  they  were  titled.  Everything  which  s^jrcads 
a  kaeiria^g*  of  Icehaleal  ptocenes  aiaoag  our  fatdnitfial  eta«>es 
tended  to  fit  them  to  fi^ht  better  that  great  battle  of  coaa,<etiri  )ii 
in  which  they  had  hitherto  maintained  thcmselvci  victoriou-ly  in 
virtue  (if  tlie  iiiw»ard  nitur.il  power*  and  capacity  of  tbe  race, 
but  in  which  the  struggle  becune  more  diflicnlt,  not  only  because 
OA  the  oondBent  of  Euope  taring  lad  dfeeipfino  wen  Mpple- 
menting  whatever  mi^ht  be  lacking  of  ener^  and  capsMty,  but 
because  on  the  other  side  of  th;  Atlantic  there  was  a  |icjple  as 
uunierous  as  ourselve-i,  of  th";  s.\inc  stock,  bliol,  race,  and 
power,  who  would  ran  us  harder  than  any  competiton  had 
IMiertodone.  If  «•  were  to  hdd  oar  owa  ialhii  gnaat  world 
competition,  it  mua  be  because  the  native  force  and  intclUgencc 
mere  sopplemeated  by  careful  training  and  diKipiiae^  incii  ai 
wen  propoMd  to  bo  giMs  by  tbo  qritm  of  tachnini  edwwtioii. 

At  the  meeting  last  week  in  connection  with  the  memorlil  to 
Ifat  late  Mr.  Spottiswoodc,  a  committee  was  formed  for  tbe  pur- 
pan  of  proeviflg  a  portrait  or  host  far  pmentatloii  to  the  Royal 


.S>ciety,  and  also  to  cmid.-r  the  cpietlion  of  establiiMqg  a 

further  memorial  of  his  connection  with  the  Society.  Prof. 
Huxley,  Mr.  W.  Dc  I-a  Kue,  Mr.  Bowman,  Dr.  Evans,  the 
Astronomer- Royal,  and  Mr.  F.  Gallon,  ware  appoiiiiled  as  mum' 
ber«  of  the  committee. 

We  have  received  i!rom  the  pubUsho*,  Mesan.  De  la  Rue 
and  Co.,  a  nmple  of  thefar  pojket-b3ok%  date  cards,  and  pretty 
Chri-tmis  card.s,  vihicb  each  year  seem  t  i  lieeooie  mote  and 
more  attractive.  The  pocketd.ook,  a  st4daliU  which  .\I  cwrs. 
De  k  Rue  have  brought  t  j  great  perfection,  is  in  leed  a  multmm 
imparvt.  Not  only  does  it  coBtain  the  niaal  almanac,  bnt  abo 
much  niefnl  InfuRnation.  The  mean  time  of  high  water  {a  all 
parts  of  the  world,  4hc  length  of  a  dej.;iee  of  la'.i;u(ie  and 
long!  uJc,  a  table  of  magnetic  cleaicnts,  which,  as  inferred 
for  next  year,  an  dedinaiion  iS'  12'  W.,  InelinMioB  67*  jaC, 
horisontal  force  3-92,  vertical  force  9*50,  total  foive  10*37, 
a  table  of  sjecitic  gravities,  the  vartms  tables  of  weights 
and  iu>;.asure>  tojjctli'.i  uilh  the  Ficncli  incisures  'he  dates 
of  ecli^>sc  ,  and  the  mean  lime  of  the  sun's  southing,  &C., 
all  given  with  the  usual  exactness  which  has  cansad  lUa 
pocket'book  to  be  looked  to  by  many  scientific  men  as  a  help  in 
their  diily  work.  The  date  cards  arc  in  all  »hapei  and  Mzes, 
for  hanging  on  an  ofl'ice  w  all  or  t  1  stu»l  on  the  w  riting  table  in 
the  s'udy.  The  Christmas  cards  are  now  produced  with  such  care 
in  draw  iiig  and  colour  as  to  have  become  veritable  worlu  of  aft, 
and  it  is  truly  •  didkalt  task  to  select  from  amongst  the  different 
seriei  before  os  iho  e  which  may  bi  coasi  lered  to  carry  oflT  the 
prize.  Mentioa  mu  t,  however,  be  made  of  the  beautiful  etchings 
on  satin  aitd  the  col  >ured  drawings  of  child  and  bird-life,  the 
Utter  particokrly  showing  both  artiitic  and  aeiealilic  Icaowledge^ 
and  it  was  a  hippy  thought  to  produce  these  on  such  a  material 
as  -a  in,  which  jjives  a  wonderful  softness  and  finish  to  the 
pielu  C-,  an'l  ni.ike-  tUein  -iiitaljlc  l"ir  a  l  irniii;^  ^creeMs,  panels, 
sachets,  and  the  various  dainty  triAcii  which  will  be  eagerly 
•ooght  for  this  Christaau.  The  hunting  series  is  drawn  widi 
great  »pirit,  and  many  a  child,  both  old  and  yoan^,  will  be 
charmed  with  tbe  n  )Vel  idea  of  the  introduction  of  the  pcr-ist- 
erue  ■(  vi  i  .;i  l.y  imii  lin;;  up  a  hur.ting  s;ene  by  the  hunters  and 
bare  oa  one  side  and  the  bor-es  and  do^  on  the  other  of  a  rapidly 
spaa  caid.  Other  cards  t  m  are  arraaflcd  to  intradaoa  Wheat- 
stone's  principle  of  the  wheel  of  life.  The  flower  series,  which  is 
drawn  with  the  same  delicacy  that  we  noticed  in  the  colouring  of 
the  birds'  plumage,  is  this  year  enrichc  1  by  some  Alpine 
favourites,  which  will  carry  many  of  us  back  to  our  summer 
haaats,  and  caan  us  to  lhaiik  Meaira.  Da  k  Rao  for  aaabliag  ua 
tu  recall  at  thb  indaoeat  aeaioa  oae  of  the  oiaiiy  fo^vfUMim  of 
uur  yearly  holiday. 

Tm  mum  of  Friday  last  contains  an  aeccaat  of  the  molts 

obtained  in  the  .  an  1  /,i:,  ,-irifn'>i.i/,  which  wen  »cnto«tto 
lake  soundings  in  the  Atlantic  fjr  the  purpose  of  layii^  a  cable 
iKtkveen  Spain  and  the  Canaric.  Mr.  Uuchuian  accompaaicd 
the  eipedition,  and  his  observationa  oa  the  conhi,  whidiaaaoa 
to  be  creating  a  "  coming  Athintiti,''  are  of  mneh  iatereit.  llie 
precise  inf  ir. nation  olitained  about  some  of  tht  banks  which 
stod  this  part  uf  the  Atlantic  is  a  valuable  addition  to  existing 
kaowladge  on  Oe  nbjecL 

Til R  n.T.uralist  Petit  has  reluriicd  to  Fiance  from  the  Con.<o 
region,  where  he  has  speat  i-everal  years,  especially  between  the 
GaboDu  and  the  Congo.  He  brings  houM  laige  coQeetiona, 

es]jccially  in  ornithology. 

One  neoessaiy  lemlt  of  the  scattered  pjpdaticn  of  tbe  United 
State*  of  America  has  been  the  eo^ttcathm  of  (ha  aaaai.  (Mior 

coontrier.  have  iii  iuircJ  as  to  the  cfTeCt  of  the  mixing tCfethcr  of 
boys  aai  gub  not  only  in  tcbuols  but  also  in  dasno,  and  this 

hM  lad  Oa  Bufcaa  of  Bduaalioa -to  laha  lha  opiaioai  of  Ike 
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school  officers  of  144  touns  nf  Irvs  than  7000  itih.il)itaiit>,  kikI 
196  larger  ctiio,  as  to  the  good  or  evil  resnlt  therefrom.  There 
b  «n  almiat  mtform  lepljr  la  to  fim«r.  Only  19  oot  of  the 
whole  munher  scpMate  the  MSCSa  and  only  la  oot  of  these 
speak  decidedly  against  It.  The  genera!  morality  and  tone  of 
-dcicty  in  Ainericn  ■  rr\<.-'.t  it^  having  aiiv  inisch ie\ •  ni>  tfie^-'t, 
white  their  innumerable  siiiail  schools  necessitate  a  large  supply 
cffenale  teachers  wh>  are  the  better  qaaUfied  by  their  early 
compelltioii  and  pacalfcl  education  with  boja.  The  ilemn, 
howeter,  calls  attention  to  the  fact  that  both  tdvnntaget  mjr  be 

abitent  in  an  oMcr  and  more  thicVly  i>i))iuiatc(1  country  WheM 
concentration  ami  divi^i  n  of  [,iV>.)ur  iv  nio^e  ;iractie.il)te. 

I'hb  Ke[x)rt  uf  the  Mauchc  icr  I'uljlic  I- rcc  Libraries  14  a 
Tcry  •■aii»factory  one,  iJiowing  that  ^ince  1876-77,  when  the 
iuncs  of  book*  bad  been  decreasing  for  several  yearr,  n  ttendy 
re^ral  has  set  fai  and  thetr  ebtnktian  haaincreaaed  more  n|iidly 

than  the  ivnpnintion.  N  rhiii^  al^o  speaks  so  well  for  the  sue- 
ce»->ful  wurk,  I  reseat  as  wcU  as  |>ro»pective,  of  both  central  ami 
district  IibraricH  .i>  the  new  catalogues  r>f  first  one  and  then 
aootber  which  have  followed  each  other  at  averoge  intervab  of 
ais  if^ffBtht  eel]/* 

On  Nontmbei'  aa;  at  ■UMI9  a.iB.,  a  remarkable  phenomenon 
was  observed  at  Alfia  in  the  province  of  HcUingland.  The 
weather  was  mild  and  calm,  and  the  ^ky  clear,  uhcn  from  the 
aorth  tbe  rays  of  an  aurora  'L-  .m  to  lUnt.- 1>|>,  and  N  >  >)i  L<athcd 
tte  northern  hcavcta.  Down  by  the  eastern  boriwo  a  heavy 
darit  <3ood  rcalcd,  from  «hkh  a  macnifieent  meteor  nddenly 
darted  forth.  It  tratened  ahMit  the  entire  heavens,  »preadini; 
a  deep  lurid  light  over  every  object,  before  uhich  even  the 
anrora  paled.  The  siu-.ultancdus  >  1  crv.itioii  of  a  -tailinht  sky, 
a  flaming  aorora,  and  a  splendid  meteor  in  the  depth  of  winter 
b  described  as  very  striking. 

InxRtmtePt^tint,  which  has  been  edited  by  the  late  M.Iittr^ 
■ad  huterly  by  M.  WiraabaO;  has  pnblisbed  it4  hutnambei;  The 
reaaim  alleged  is  the  want  ef  intere«  now  felt  b  Phmee  for 

merely  theoretical  que  tiun'i,  and  the  ■>ucce-«  obt  iinfd  in  a  nuni!x;r 
of  special  directioiu  by  the  principles  of  positive  philosophy.  It 
has  II«mI  fifteen  yean. 

Tart  111.  Vol.  11.  'T  the  .T/^  vi  Mi-  Je'ta  Si>xi,;',)  Gagiafica 
Jltliana  is  entirely  occupied  with  the  w  >rking  out  uf  the  nx>logi> 
cat  ooBectkMi  made  during  the  Italian  Espeditioa  to  Eqttatorial 
Afrlea.  Sigoor  Vinciguerra  treats  on  the  freshwattr  fishes,  M. 
A.  de  Bormans  on  the  Orthoptcra,  M.  C.  Oherthiir  on  the 
I.cpid'i]  tcra,  and  .M.  I.cthiiriy  Mil  the  HcriiipUin  ;  in  all  c^ses 
there  were  new  forms  to  de-cribc,  and  the  mo.-tt  interesting 
Lapidepten  an  iOostretcd  on  a  lai)(e  folded  plate;  These 
Biemoin  appeared  originally  in  the  Ammali  tU  Muuo  Ch4e»  di 
Simia  NatwaU  di  Cenna,  but  will  be  oscfal  in  tbeir  collected 
foiak 

KARTfl'.T \Ki;s  are' reported  (l)  from  Steinbruck  (Styrii), 
where  a  severe  shock  wa->  fell  e.n  Nuveiuhcr  7  at  3  p.m.,  and  a 
second  one  six  miiiutejii  later,  buth  in  a  vertical  directioB  ;  (9) 
frna  Kaltenbach,  near  UiiUheim,  where  a  loud  nhtenaocaa 
■aiaa  «aa  heard,  aooompanicd  by  a  shock  on  Noremher  1 1  at 
ypigflU  The  phenoineu  n  .'  .is  als)  obs^trvcd  in  the  sarroun  -ing 
vfllagas,  and  was  preceded  in  the  daytime  by  a  severe  thunder- 
stonn ;  (3)  from  the  neighboorilMd  of  Trawnik  (Bosnia),  where,  on 
November  15  at  9.45  pbB., «  vIolcBt  nndolatofy  earthquake  waa 
^t,  accompanied  by  snbtcrraacaa  noise.  The  phenoeaenon 
lasted  five  ^ccond<,  and  its  direction  was  fr  m  nonh-west  to 
south-eakt.  An  earthquake  is  alto  repotted  from  Fatra  (Greece), 
iitoe«  violent  dtodtacenncdoaNovcBiMr  I4at3.40a.v. 

In  eoonection  with  the  Quekett  Microscopical  Club,  six 
I  apaa  deaeniaiy  inbjecu  cowaected  with  micro. 


uopy  will  be  given  at  University  College,  in  Class  Roooi  No.  8, 
at  7.30^  on  the  following  ereninga December  14,  18I3. 
Cutting  Section*  of  Hard  Haraes,  liy  T.  Chaiten  Whi|% 

M.K.C.S.  ;  January  II,  1SS4,  Microscopical  Drasitig,  by  J, 
D.  Hardy  ;  February  8,  the  bpongc  Skeleton  as  a  means  of 
recognising  (Icnera  and  .Speolei^  hf  J.  G.  Waller  ;  March  14^ 
How  to  Work  with  the  Micnaoope^  by  K.  M.  Xchon ;  May  % 
Pola/tsed  I.^,  byChailea  Steward  F.L.S. ;  June  tj,  Staining 
VagetableTiiaaa^     W.  H.  GOfawt. 


On  the  ZuideraM Interesting  exiierimc^ni^  v.e  e  rcciiitlyj 
with  fog-h<imBof  aaovel  coniitructioD.  They  are  sounded  \lf 
•AtwQ,  and  are  worked  after  the  fashion  of  Morse  telegraphs  with 
long  and  ib  >n  loaada.  Two  sbipc  were  pnvided  with  the  fog- 
horns ;  on  each  there  were  tdegrapbist*  working  the  horn,  and 
the  -i.'iia!^  «erc  distinctly  heard  and  iindt-r-t  i.id  even  if  the 
distance  telween  the  ships  was  such  that  they  lost  sij{ht  of  each 
other. 

A  German  Meteor  •]  gical  Society  was  founded  at  Hambai]f 
oa  November  iS  last,  when  many  eminent  men  of  scienee 
were  present.  Dr.  Nenmayer  was  elected  president ;  the  object 
of  the  .Srtcicty  was  ilefined  as — "The  culiiv.U-on  of  meteorology 
as  a  fcience  and  in  its  relations  to  practical  life."  The  Socie^ 
wUI  sttp()OTt  meteorological  re9^arch  and  publish  a  meteoroh^ical 
•lerisl.  At  the  6nt  meeting  Dr.  Hellmanw  ^poke  on  twilight 
phenomena.  Dr.  van  BebberoaharoBCtrieal  nfabaa  with  erratic 
movement,  and  Dr.  Koppea  on  Ub  nedM  i  ol  te»tfaig  the  remlta 

of  weather  forecasts. 

The  addition'  to  the  Zoological  Society's  Gardens  duriaig  the 
past  week  indode  two  Lester  While-nnaed  Monkeys  (Cmw- 

vj// /.-.'ii;/r/j'.;  I  f-..:ii  Wc^t  Africa,  presented  resixxtively  by 
the  Kev.  W.  C.  Will  >ii4hby  and  Mr.  S.  E.  .Sims;  twenty 
Barlary  I'tirtl';  Doves  (Turtur  rupriuj)  (torn  India,  pr 
by  Mr.  A.  T.  Hir«ch,  F.Z.S. ;  two  Ocarded  Titmice  (A* 
Uarmiems),  Earopean,  presented  by  Mr.  H.  D.  Asllcy,  F.Z.S. ; 
a  Water  Kail  {Kali'us  at/ualiats),  llriti-h,  pre  entrd  hy  Mr.  E. 
G.  U.  Meade  Waldo  ;  an  Imlian  Crocodile  {CntiK/t/ut  /sa/uUris) 
from  India,  presented  l>y  .Sir  Joseph  Fayrer,  K.C.S.I.,  F.Z.S.  ; 
two  Scaly-bieasted  LonkttttiTrieJi^glmiu  eJUfn>lifidit$tt}f  from 
New  Soath  Wales,  a  St.  Thonas't  Connre  (CVminKr  xtuMf' 
Arritus)  from  St  Th  run",  West  Indie-,  four  We^t  .African  l.nyc 
Hirds  {.-IgJft'rtiis  fuU'.iia)  (ruia  West  Africa,  two  Undulated 
Grass  Parrakeets  [Mtlofsittacus  unnulatui),  a  Cockateel  (Colt- 
psiila  mnve-AMam/ial  from  Australia,  two  Indian  Crocodilca 
{Croc«ditui pabuhift  from  fndfa^  deporiled ;  a  Haiiy  Porcnpine 

^SphtHgiirus:!!.',  u^^r  m  Ihwil,  on  appiOTal;  tWOCbtBSBtlfgi 
(EmbtTua  (irlus),  liritish,  parcha.scd. 


OUU  AS  J  f<0.\  OM/CAL  COLUMN 

ENCKt's  Comet.— On  Oct  -ber  16  M.  Otto  Stmve  [ 
to  the  Imperial  Academy  of  Sciences  of  St.  Peterabnig  a  new 
neaioir  CO  tlie  motion  of  Enckc's  comet,  by  Dr.  Backlnnd,  of 
the  Obaorvatory  at  Pnlkowa,  who  has  continu-d  the  rrsearcbea 
commenced  by  the  laie  Dr.  von  Asten.  Sfi  ndy  bctore  the 
decease  of  the  latter,  in  August,  1878,  he  had  completed  • 
meuioir  ujion  this  co:iiet,  in  which  it  was  proved  thit  the  appear 
ances  between  1819  and  1858  might  be  comprised,  ao  to  layt 
under  a  tingle  fonmla,  adopting  one  value  for  the  cflbet  ef  • 
resisting  mcdtwai  or  an  aeoeleration  of  o"'i04  in  the  meaa 
motion  in  eaeb  revxdntiaa.  Nevertheless  the  oVervations  at  the 
different  returns  were  not  represented  with  such  a  degree  of  pre- 
cision as  to  exclude  a  probable  error  of  9^9  ibreadi  eo^ifduiate 
of  a  normal  posidon,  and  fur  certain  appearances  the  agreement 
with  the  formula  wai  so  little  satisfactory  that  a  suspicion  arose 
of  the  exialenoe^  beiidei  gravitatkm  and  a  resisting  medium,  of 
other  ageala  which  had  afliDeted  the  awthm  of  the  comet.  The 
fa<p<eioa  was  faithcr  toercaaed  when  it  wae  fonad  by  Asten  that 
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th«qpM«nwe«i«  1871  oovli  la  MiMf  be  liiliidti 
nMml  fignn  *  '  * 


the 

femsk,  wiihodt  adalttinc  tint  dbe  mblfa«  nedlam 
Bad  oeMed  to  operate,  or  Oat  the  eanet  derioff  die  rarolntion 
tamfdUtfly  pieoedivB  bed  vademme  a  aMdea  fetudalion 
tlneg^tlMiittcrvBliaaof  eamnuBOwmibne.  Folkwingnp 
et  fart  the  letter  li||>ortw«K  teweielite  to  eaigaaiiiiiwilMMldy 
the  tiaie  lAea  eaoi  pvtonetian  mut  heve  tikea  efleet.  end 
fsandlhetatddtliaethe  eooMt  was  travcnhy  fhe  ve^im  of 
the  weU  ple—tr  he^weeei  Men  end  Jupiter.  Tfiecfaceaiilnce 
kd  AaieB  to  ooeJeetBe  Ihet  the  aiiraction  of  ooeef  diew  hedief , 
hed  CBOOonleied,  might  heve  eecericned  the 


,  soeordiag  to  the  detenuiaation  of  BeiMl-Schar,  further 
I  this  proMble  error  to  e*'8,  essigning  for  the  aocelera- 
rine  the  period  in  qneitioo  d''os\  for  each  entire  revolu- 


AtianflertelBidBtieoim  Indiceted  again  by  hit  appear* 
eaee  «f  Ae  cornt  hi  i88t,  enii,  bUowieg  •  aledler  sMMod. 
Dr>  Bift#*TWii  uree  eUe  to  lis  ue  time  eed  fbe  enwoKteatc 
whldiwieasdafiwiidtobebidie  aaidit  ef  the  cone  of 
•nHlfjdeiiele.  Tlni,  aa  M.  Otto  Strave  reoMfkefai Ua  report 
epoii  Dr.  BathI— d^MMMir,  tliere  wee  Neaon  to  diliik  Oat  we 
ware  iqpon  tbe  taaeae  eff  a  ven  latercetlac  dIieBt«i7,  whkfa 
addedaMbteOe  fadmat  attanihig  to  hia  aeir  leaanckeeoa 
thehatfeeraspaeiMaeaeaf  theeeB»t.aaacDMplMMBl  to  Oe 

Oe  iieriad  itl9-tUB.  TUi  addi* 
led  to  a  eoafirmatioa  of  Ae 
eeiMlaeed  it  lijr  reraUaof  aaaire 
'  and  of  greater  aaeatifie  hnportanoe. 
Dr.  Bechlund  had  found,  on  ibUowiog  rigoroualjr  the  rales  of 
calcelatioB  adopted  by  hi«  pradeoeaMMr,  uat  the  last  fioor  appear* 
antes,  and  particularly  those  of  1871  and  1881,  eouid  not  be 
repretented  without  admitting  that  the  acceleration  had  dimia- 
i^hed  considerably,  and  had  even  disappeared  for  the  hut  two 
retnnu.  But  on  a  closer  examination  it  was  discovered  that  a 
strange  error  luul  entered  into  the  cnmViination  of  the  appear- 
ance 1868  with  tbe  two  preceding  ones ;  in  one  of  the«c 
revolutions  where  the  observations  maide  after  perihelion  were 
combined  with  those  made  before  the  succeeding  one,  Asten, 
though  he  suppoied  he  had  taken  into  account  the  resistance, 
had  in  fact  not  done  so.  This  Iteing  rectified,  the  errors  of 
1871  and  18S1,  which  amounted  to  ouiny  minutes,  were  de- 
stroyed in  great  measure,  and  the  dti>ci>rdances  reduced  to 
toicreble  thoeg^  still  unsati»£M:tori]y  huge  quantities.  After  a 
reiiaioB  of  dw  formulie  employed.  Dr.  Backlund  succeeded  in 
redneing  the  pnlialilc  error  remaining  in  each  co-ordinate  of  a 
BOTOial  poaitioa  to  4**1.  The  intiodnction  of  the  mass  of 
Jupiter, 
reaneed 

tion  during  the  period  in  qnestioo  or -054 
tton,  and  M.  Struve  oonsidera  that  Dr.  Back  land's  researches 
have  thus  put  us  in  possession  of  a  theory  of  ihc  comet  fur  its 
later  returns  which  leaves  little  or  nothing  to  be  de>ired. 

It  has  been  mcntioiied  that  for  the  period  1819-1868  the 
probable  error  in  the  normal  (ositions  given  by  Aiitcn  amounted 
to  9*"0.  Partly,  [lerhaps,  the  larijer  error  is  attribntaVilc  to  the 
inferiority  of  the  instnunen  al  means  available  in  the  first  lalf  of 
the  century,  liut  probably  in  a  grrater  degree  to  ini|)erfections 
delected  in  the  theory  adopted  for  thi-<  earlier  period,  upon  which 
M.  Struvc's  re[xirt  ci.ter.N  into  some  detail.  Fur  this  reason  Dr. 
Kacklund  has  charged  himself  with  the  construction  of  a  new 
theory  for  the  interval  1819-1868,  in  which  he  uill  be  much 
assisted  by  the  earlier  w.  rk  of  Asten,  described  as  having  been 
left  in  nlmirahle  order,  and  diu  adaihtiBg  of  liciag  fiiuowed 
and  verilieil  at  every 

While  ni'.iii;.;  the  results  of  these  further  iiivestigations,  M. 
Struve  (iravv>  atientii'ii  to  \  very  singular  fact,  which  will  not  be 
affecltJ  l.y  them.  He  reuuirk'-  ibete  is  no  reason  to  doubt  that 
the  acccl.  ratioti  ba^  ujiicb  diiiiini  hcd  in  the  interval  between  the 
meane|XH-liT  i  f  tl.e  l«o  jieritKls  referred  to  al)ove.  He  asks; 
Is  it  that  the  volume  of  tlse  comet  ba-i  diminishtd  in  the 
interval?  The  obicr\'.itii)iis  atXjrd  rw  trace  of  such  dimnui'ion. 
Or  again, — has  the  matter  of  u  h  ch  the  comet  is  compuscd  Ijeeii 
increased?  On  tins  »c  ca.i  say  nothing.  There  i-,  further, 
the  supposition  that  the  so  called  rcMstinjf  medium  has  altered 
\\\  dcn-i:y,  <ir  a^aiii,  that  the  acceleration  attrilmtcii  to  the 
eflect  of  a  resisting  iiic\l!um  is  produced  by  forces  of  a  totally 
different  nature. 

All  this  for  the  moment  must  remain  eniijiiiilical,  but  the  fact 

IS  established  that  the  accelcratiMr.  ha-,  lii  ivl-cd  ;  «c  cauiiot  say 

whether  this  diminution  his  l>cen  |iroduced  imtautaneuusly  or 
gradually;  it  i<  a  ;oi:it  up^in  which  the  nev leseerdMS  Viwer- 
taken  by  Dr.  liacklund  may  enlighten  us, 
~  '  '        :  letucM  to  perfbdioB  in  lleidi,  1885. 


GEOGRAPHICAL  NOTES 

The  eleteath  number,  1883,  of  Petermann's  Gtcgrafthistlu 
MUlkeiluHgm  opens  with  a  mmute  account  of  the  archipelago 
of  Chiloe,  by  Dr.  C.  Martin,  who  in  fonner  numbers  of  the 
liitthd^  um^fn,  in  the  Ret'itla  HmHAcadt  Chilt,  and  in  other  publi* 
cations,  \\-x^  already  commnniceteaJaaportaiit  information  on  this 
part  of  the  earth's  surface.  The  present  contribution  has  special  re- 
ference to  vol.  viii.,  recently  pubUriicd  at  Santiago,  of  the  Anit«ri» 
de  la  Marina  df  ChiU.  The  next  article  gives  an  interesting 
sketch  of  the  progress  of  the  knowledge  of  KaliiristBn  by  Europeans 
firom  1809^  when  it  first  became  known  to  Elphinstone,  down  to 
the  present  yeer,  whtn  Mr.  McNair,  the  Indian  Government 
surveyor,  penetrated  as  far  as  tbe  Dorah  Past ;  and  an  account 
of  the  present  state  of  the  inhabitant'^  ethnographically,  etho- 
logically,  socially,  morally,  and  religiously,  according  to  the 
reports  of  the  Rev.  Mr.  Hughes  and  other  recent  visitur.s.  The 
third  article  traces  the  route  of  the  Ku&sian  Embassy  of  1878-79 
throujgh  Afghanistan  and  the  Khanate  of  Bukhara,  follow  ing  the 
deienptions  of  Dr.  J.  Jawocski,  nembtr  of  the  Russian  Geogra|ihi- 
eel  Society,  who  as  pIqniefaHieeeoaiiMmied  the  Embassy,  and  haa 
Moentljr  pabttibcd  an  account  of  the  expedition  in  two  thick  octavo 
vohnaes  la  Russian.  In  a  long  paper  illustratol  by  a  map  by 
Biano  UssetBitcin,  whidi  also  embraces  Dr.  Junker's  espedilioa 
tknMl^  those  paru.  Dr.  Emin-Bey  prosecutes  his  travels  to  the 
west  of  the  Bahr^-Jebd  in  October  and  Noveaaber  of  laR 
yeer.  Steitisc  fnu  Bedden,  00  die  While  Nile,  oa  Octoher9b  he 
penetrated  south-westwards  a*  Ear  at  Janda,  the  extreme  southern 
post  in  the  Kakuik  country,  whence  he  proceeded  north-wc&t- 
warda  through  the  Fadjelu  Land,  tin  station  Kalnjendi,  tbe 
region  of  the  Makreha  wd  of  the  Abuke,  ee  fer  as  the  station 
01  Goia.  FlNNB  lUe  poiat  Dr.  Eadn-Begr  tamed  south-eeat- 
wanli  tlunMl^  the  Jmkaja  eonalry,  and  the  Ifakraka-Ssgabe 
stelione,  and  «a  Novearber  a6  enived  at  the  station  of  WandL 
The  Makreka  eredeseribed  as  a  people  dowcied,  both  men  end 
women,  with  a  remarkable  profodon  of  hair,  which  fay  mesne 
of  fat,  the  lap  of  trees,  &c,  they  stodimaly  amuige  in  ideili» 

K'gtails,  &c.,  producing  very  surpri^sine  effects.  The  naaie 
akraka,  though  now  naivtmlly  applied  to  the  people  of  that 
region,  wei^  it  appeer^  not  the  ori^ual  aame,  Iwl,  sigmfytng 
caanibslik  was  at  nrat  wed  to  die  aeoves  todeaignate  a  body  w 
fatweden  ef  the  Iddo  race  from  tbe  soaO.  Dr.  K.  Zdppntr, 
bi  die  next  follow  ing  article,  dif cnnei  Dr.  Emin-Bey's  meesare* 
ments  of  heights  and  atoiospherica!  pressure  at  I.ado. 

We  have  also  received  the  Miilhiuuugtn  of  the  Geographical 
Society  in  Hambur^;  far  1SS0-81.  It  contains  a  very  copious 
account  of  the  1^1  lud  of  Chios  (or  Scio)  geographically,  geo- 
logically, cilinolL>;,'jc  ill) ,  and  commTcially  ;  a  lecture  on  the 
cola-nut,  delivered  before  the  Geogra.  hica!  Society  of  Hamburg 
on  January  5  iif  last  jc  ir,  and  an  instrucf.i.  i-  dc-cri]  lion  of  ihr 
"  sacred  "  J ajonc^e  town  of  Kioto.  Next  fiUows  a  very  care 
ful  and  comprehensive  account  in  250  pages,  by  Dr.  II.  Siegler- 
scbmtdt,  of  the  results  of  the  North  I'olar  cxjicditions  of  thi-. 
century.  After  summing  up  our  kno^^ledt;e  of  the  North  Polar 
regions  in  the  year  l8i8,  the  review  tiaces  the  history  of  Nortli 
I'olar  investigation  since  t(  al  date,  taking  stock,  in  particular, 
of  our  knowledge  of  Ilast  (irceuUnd,  Spilzbergen,  the  Siberian 
glacial  sea,  and  other  hyiicth n  can  tracts.  LasUy,  it  draws  up  the 
total  re&ults  dow  n  to  tlie  ;ire'cnt  date  in  respect  of  hydrography, 
meteorology,  magiicii  111,  .i-tronomy,  &c.  In  tbe  next  .irtici-- 
Herr  K.  K.  Mc',(cl  givc^  the  tirst  of  a  series  ofsKetchc-  intende<l 
!  to  c  Hi,  rut!  (I)  the  mnrigrove  swai;»]>s  of  the  delta  of  the  Niger  , 
'  (2)  the  111!  -anlains  of  Cameroon  ;  and  (j!  the  banks  ..f  the  lower 
Niger.  In  thi.s  first  sketch  we  are  iutrudaccvl  to  the  long  and 
narrow  sandy  strip  of  land  rL-ingbut  little  .ibovc  the  level  of  the 
sea,  and  ninnii^  perelld  with  the  coast  of  the  Bight  of  Benin. 

The  Vtrkarndtmrngm  of  the  Berlin  Geographical  Soeiet]r» 
Band  a.,  No.  7i  eonSiias  a  very  copioas  srticle  on  Wisooniin  ; 
andthe  ZMwIi^b^of  aaoie  aadety.  No.  10$,  gives  the  con- 
clusion of  Dr.  RhiiAolea'eaeceamt  of  his  travels  in  China,  as 
also,  among  oOer  valuaUe  pape(%  a  eontribntion  to  the  ethno- 
graphy of  ue  estreme  nonh-ea-t  of  Asia,  l-y  Herr  G.  Gerlead. 

WEhave  further  received  the  I.iii!.\tin  ./<  ui  So<iciedf  G^i%riiphU- 
for  the  second  and  third  quarters  of  this  year.  An  article  by  M. 
Gr.indifiicr  briefly  descriUs  the  (Tovinceof  Imerina,  the  central, 
as  also  the  most  populous  and  imi  onant,  province  of  .Ma<l.agascar. 
1  he  province  i^  mountain  iu-,  Iravcr^td  by  iraniemus  water- 
courses, entirely  bare  of  tree  or  »hrub,  or  often  even  uf  cultivated 
plsatf  Maieeir  lahabiled  hi  the  hilly  gnmndsb  httt  thickly  peopled 
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in  the  vaUey>.  The  hills  covering  most  of  the  country,  of 
hard  ami  compact  xrA.  clay,  through  which  blocks  of  granite 
croi)  largely  u;\  .in-  ii  tt  fertile.  To  the  west  of  the  capital, 
in  the  very  centre  1  I  tin-  pr  iviiKc,  1-.  a  large  plain,  alK>ut  30 
km.  long  by  as  nia:iy  I'-n.i  l,  ruunr.ly  a  like  or  marsh,  now 
an  immense  field  of  rice,  uhere  etiier^i--  hamlets  and  houses  like 
ao  many  i&Iets.  There  is  als  >  a  >  mtr  <-sti;ig  account  of  the 
Fuegians.  'Hie  fluctmtions  of  the  Indian  p  iimlation  in  the 
L'l.iicii  State--  arc  discu  scd  liy  M.  de  Semalle  in  an  arsicle  to 
which  M.  biiiioniii  shoiily  rcpl'es.  The  kingJ  im  of  Perak, 
the  Peninsula  of  Malacca,  is  described  by  M.  De  La  Croix. 
Commandant  (iallictii,  of  the  Krencli  Navil  Iiifuitry,  furnishes 
a'mass  of  information  on  the  races  ai.d  ]x)[iulali  n,of  the  L'jtpcr 
Niger,  while  I'r.  Audray  rcl.itc-  at  cunsi  Icraiile  Icii;lh  liis  j>cr- 
sonal  impressions  and  r<- niiiisceru  r>  if  Hue  during  tlitr  in;;iteen 
DDOulhs  he  pasied  tliere  at  the  French  Le|uuion.   M.  Fernandez 

Ths  BtOnkt  </■  tkt  Amtrican  Cmfn^itat  Steidy  hu  a 
I»per  00  dM  PhOlppiBt  Iriaaii  Iqr  Dr.  Koedand,  lad  another 

OB  the  current';  of  the  Adie  Ooeta»  hf  Dr.  Anti-ell. 

In  an  article  in  the  last  number  of  the  Brtmtn  Gfograpkical 
fcurn^il  i  n  the  inhabitants  of  the  Chukchc  Peninsula,  m  the 
north-east  extremity  of  Asia,  l)r.  Aurel  Krause,  after  a  brief 
sketch  of  voyages  uf  ili  c  iveiy  ami  -ciciiMl'iL-  ex|  e<lilion<i  to  that 
region,  sums  up  the  vicu-.  i>r  the  i!itTir-  rit  authorities  with  refer- 
ence to  the  popuiatiuii  u'  t  le  penm  uli,  and  cridcav  jurs  to  re- 
concUe  and  supplen>eiit  thein  with  immediate  oljscrvalions  of  his 
own.  As  the  result  of  bis  studies  be  distinguishes  two  different 
laccs  on  the  peninsula — the  Chukches  and  the  Eskimo. 
The  Chukchcs,  again,  are  uitlicr  noiuadic  or  settled.  The 
nomadic  Chukchcs,  wl d  are  al*j  distinguished  by  the  jxis  cssion 
of  reindeer,  arc  scali<  rcJ  over  the  country  to  the  west  of  lichring 
Strait,  as  far  as  Chaun  l!ay  and  the  sources  of  the  Great  and 
Little  Anjui,  and  south  to  the  Anadyr  River,  vine  5  k  o  (Ger- 
man)  square  miles  of  land,  with  a  populati  >n  hanily  numbering 
over  2000.  The  settled  Chukchcs  dwell  uu  the  shures  of 
the  Arctic  Ocean  from  Cbaiin  B.ay  to  Dehring  Straits,  mid  in 
same  spots  en  the  east  c  last  in  village-  counting  up  to  forty 
huti.  There  is  al-o  a  third  class  of  (.hut,ehes,  iiitermeiiiary 
between  the  aristocr.ttic  reindeer  proprietor--  and  the  li  lier>,  a 
chus  of  incrciianls.     A  dilfereiit  race,  looked  down  by  the 

Chukchcs,  occupy  the  -oiith  coast  from  Point  Chaplin  (or 
Indian  Point)  to  Anad)r,  as  uKu  parts  of  the  ca-t  coast.  That 
ibcsc  arc  of  :lie  sime  rate  as  tde  1-Ukinio  of  the  opivosite 
American  c  iast  their  mode  of  liviivjr,  their  language,  and  b  >dily 
structure  testify  beyond  all  doubt,  according  to  llcrr  Krau-^e, 
his  opinion  on  this  ]»;iiu  tlifTeriiig  from  that  of  the  fV^ii  )-taff. 
.Accordiug  to  iJall  the  c  K-kiino  are  slowly  drifting  south- 
wards towards  Kanitschatka.  The  Kskmio  on  the  .\sialic 
side  of  Behring  btraiis,  includin,;  those  of  St.  f.awrciuc 
Island  and  of  the  r)i>tneiles  1-lands,  shouM  hardly  exceed 
2000.  An  ethnographical  map  aiui  a  list  of  Chukchc  and 
fi*kimo  words  in  connection  with  the  Chnkche  Peoiosula  are 
appended  to  this  valuable  juper. 

Dr.  F.mil  Kiebeck  of  Uallct  the  well-known  traveller,  is 
Preparing  for  a  second  Afrkni  journey,  wh  ch  will  be  directed 
10  the  Nicer.  He  will  be  aflmmpaniea  by  the  nuaialiat  Herr 
G.  A.  KnOMk  vdl  haowB  as  an  cndkat  liogatat  and 


THE  NOVEMBER  MEETING  OF  THE 
NATIONAL  ACADEMY  OF  SCIENCES^ 

I^OK  the  first  time  in  nineteen  yean,  and  the  second  time  in 
^  its  history,  the  National  Academy  held  its  mid-year  meeting 
in  New  Haven,  November  13-16.  Thirqr-thice  of  the  ninety- 
llmtgwiBben  ware  in  attemiaaec^  and  dwtaif  its  few  days' 
■enioB  twtwy  papers  were  presented. 

Tha  iniMtiiiL  was  conspicuous  for  the  discussion  which  most  of 
the  pi^en  ealled  foctb,  and  for  the  general  participation  of  the 
nMBbenin  thaaa  dlaonMions.  It  was  interrsting  also,  for  the 
report  of  the  eomnittee  on  the  solar  eclipse  of  last  May,  which 
Indadcd  the  detailed  leporta  of  the  expedition  to  Caroline 
Iiknd,  uadei taken  mdcr  the  aosplces  of  the  Academy,  by  the 
principal  participaat*,  ProCt.  Holden  and  Hastings.  It  will 
nither  be  remembered  by  the  members  lirom  other  citicalbr  the 
nnviwd  hoapibiUlia  tfaqr  neaivad  at  dM  haada  oftfuir  <»^^ 

idwnpiihm 


of  New  Haven,  and  for  its  many  social  plca-ures,  culiuinatlBg 
in  the  brilliant  public  reception  given  them  by  the  president, 
Prof.  Marsh,  at  his  residence.  The  new  buildings  recently 
finished,  or  in  process  of  erection,  for  the  furtherance  of  scientific 
research  and  instruction  in  Vale  College,  were  als  1  examined 
with  interest,  together  w  ith  the  treasures  of  the  Peabody  -Museum, 
where  the  fniely-muunted  collectioas  of  Profs.  Verrill  and  E.  S. 
Dana,  and  the  fossil  vertebrates  of  Prof  Marsh,  called  forih 
much  admiration. 

The  genenu-  <ti5icu-sion  to  which  the  i>3pers  gave  rise  was 
provo't  ed  at  the  very  -.tart  by  the  paper  of  I  lr.  Cirabam  Bell 
upon  the  fi  rmatir^n  of  a  deaf  variety  of  the  human  race,  which 
had  a  broad,  practical  intrre-f,  and  which  coir  umcd  the  entire 
morning  session  of  the  tirst  day.  Mr.  Bell  claimed  that,  from 
purely  philanthropic  motives,  we  were  pursuing  a  meth<Kl  in  the 
education  of  "  d<  af-mute-(  "  distinctly  tending  to  such  a  result, 
supporting  hi-  a-sertiuns  by  statislics  drawn  from  the  published 
rejxirts  of  the  dilTerent  iustitutions  in  this  conntry  devi,tcd  to  the 
care  of  the-e  unfortunates.  They  are  separate  1  m  childhood 
from  association  w  ith  hearing-children,  and  tau^^ht  what  is  prac- 
tically a  foreign  inngu.age— a  practice  which  isolates  them  firom 
the  rest  of  the  community  throughout  their  lives,  and  encourages 
their  intermarriage.  Such  marriages  were  increasing  at  an 
alarming  ratio,  and  with  calamitous  results.  As  a  remedy  for 
this  danger.  Dr.  Bell  would  have  the  children  c<lucattd  in  the 
public  school--,  thus  l>riogiog  them  into  contact  with  hearing- 
children  in  their  play,  and  in  instruction  wherever  they  would  not 
be  placed  at  a  disadvantage,  as  in  drawing  and  blackl>oard  ex- 
erases.  He  w-iuld  also  entirely  discard  the  sign-language,  and 
cultivate  the  use  of  the  vocal  organs,  and  the  reading  of  the  li.  s. 

The  report  on  the  solar  eclipse  covered  a  variety  of  topics,  and 
w  ill  fill  Some  hundred  and  fifty  printed  pages.  In  ])rescnting  it. 
Prof.  E.  S.  Holden  merely  touched  upon  the  principal  points, 
and  gsvc  the  leading  results,  in  much  the  same  form  as  they  have 
already  been  given  in  this  journal  TKe  objects  of  the  expediti<}n 
•  ere  suocessMly  catricdoat;  and  Prof.  Holden  regarded  his 
spedal  work — iM  search  fur  a  possible  planet  interior  to  Mer- 
cury— .IS  provinjj  the  non-existence  of  the  small  planets  reported 
by  Pri'fs.  Wal.son  and  .Swift. 

Dr.  C.  S.  Hastings  read  in  fall  the  greater  fiortion  of  his  re- 
port upon  tiie  fpectroscopic  work,  which  concluded  with  a  critical 
review  of  the  generally- received  Uieories  of  the  solar  atmo^ihere, 
and  su/gested,  ir  stead,  that  the  corona  was  a  anlifeethra  phaoo- 
menon,  largely  due  to  the  diflraction  of  light. 

The  presentation  of  these  reports  occupied  the  entire  morning 
ses-ion  of  \Vcdnesd.^y,  and  their  discussion  the  greater  part  of 
the  afternoon  ^e>sion. 

In  criticising  the  cnrrent  ive  of  tiw  word  "  light "  In  phytic. 
Prof.  Newcmb  opened  n  lang  and  IntereMlug  discntsion.  He 
urged  that  photometric  measurements  wete  comparatively  value- 
less, because  they  estimate  a  part  only  of  the  radiant  energy  of 
the  sun  ;  vbereas  the  quantity  which  should  be  determined  was 
the  r'uuil>er  of  ei]ga  received  per  >quare  oentiinctre.  Prof. 
I-anglcy,  however,  a-tcried  that  it  woiud  Le  iniposMble  to  esti- 
mate the  radiant  energy  received  from  the  star--  with  our  preeent 
apfiliances  ;  tiot  all  the  stars  combined  would  produce  deflectioUi 
even  in  so  sensitive  an  apparattt^  as  the  bolometer. 

Another featiue of  marked  interest  was  Prof.  Kowlaiid's  «• 
Ubttionof  idioto^rapbs  of  the  solar  .spectrum,  obtained  by  hia 
new  concave  grating',  by  which  he  had  prepared  a  uiap  or  the 
spectrum  mucn  more  detailed  than  heretofore  secured,  and  free 
from  the  defect*  of  scale  found  in  previou  nbotosirapltt. 

Pnf.  Aaaph  Hall  commanicatedtlw  multa  of  ha  reMarchaa 
upon  the  mass  of  Saturn,  based  nptm  new  mesMrcinantt  oi  the 
dutanoes  of  the  outer  satelMes.  He  determinaa  dia  inaaa  of 
the  sun  to  that  of  Saturn  to  be  as  I  to  1/^482. 

Prof.  Bre«  er  took  the  occasion  of  the  Academy's  meeting  in 
the  city  of  his  residence  to  exhibit  samples  of  his  experiawnti 
of  many  year>'  duration  upon  the  subsidence  of  particlea  in 
liquids.  1  hey  showed  the  action  of  saline  and  organic  mattaft 
of^ acids  and  of  freezing,  upon  the  precipitation  uf  sedincato. 
Most  of  the  samples  had  been  undisturbed  for  fiire  or  sia  |tan» 
aitd  showed  varyu^  d^ees  of  opaleaoanee,  lendting  fram  tha 
suapension  of  matter  in  the  fluid. 

We  have  mentioned  only  the  more  important  jiai  e:  s,  or  those 
which  provoked  a  foUer  cUscossioa  than  nsual.  1  he  following 
complete  list  will  show  how  largely  the  physical  of  sdenee 
pnedomlnaled  at  the  meeting.  In  atfranony,  besides  the  reports 
on  Hm  eclipse  of  May  6,  papers  wan  read  by  A.  Hall,  on  the 
fltaaaof  SatnmjbgrS.  P.  Lanclqr*oB  atanaphetic  absorptioni 
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nd  by  O.  T.  Sbcmm  (p(«»cM  tnr  te*iiatioa)k  «•  Mnooalitjr  in 
Um  flMunMi  of  the  dbinoMr  of  Vmm»;  w  MnMutks,  by 
S.  Neweombk  on  the  theory  of  emn  of  obMmtioa^  oad  ]ifo- 
btble  nnlls:  ia  physics,  by  S.  Notfoomli^  on  the  un  of  tbo 
ironl  "li^t" ;  b]r  W.  H.  Brewer,  oelhe mbiidenoe  of  putidcc 
in  liqtudi ;  ini  fa*  H.  A.  Itowlend,  on  n  new  photo^apo  of  the 
eeinrapectoun:  nmetaonlagf,  bjr  E.  Loooiis  on  the  reduction 
«f  faniOHNtriB  ohNrartions  to  Mn-kvel :  in  ge»l  igy,  by  T.  S. 
Hnat,  on  die  Aniailtit  meke  of  Lika  Snpcrior ;  by  j.  D.  Dana, 
on  the  elntified  drill  of  the  New  Ibien  legion  ;  b^  fi.  SiUiomn, 
on  the  minenlMT  and  IHholeff  of  tte  Bodie  nuafaic  dhtriet ; 
end  by  J.  S.  Newbsrrjr,  00  tte  encient  i^edetkm  off  North 
Americn :  hi  dKoii-try,  by  W.  Gtbtw,  00  phaepho-<— adeH^ 
•nenio-vanadates.  andaniimooio-vanadates  and  on  tte  enHcaee 
of  new  adds  of  1  hosphonu :  in  physiological  dMnistry,  by 
R.  R.  Chittenden  (present  by  invitation),  oil  new  primary 
clenvage  form-s  of  albuminoiu  matter :  in  palseootology,  by  J. 
Hall,  on  the  Pectinidx  and  Aviculidtc  of  the  Devonian  system ; 
and  by  O.  C.  MarUi,  on  the  affinities  of  the  dinosaurianioptOoa: 
and  in  anthropology,  by  A.  C.  Bell,  on  the  formation  of  adcaf 
variety  of  the  bnman  race ;  and  bjr  J.  W.  Pom  ell,  OQ  maitiage 
institutions  in  tribal  society. 

I  he  report  of  the  Committee  on  Glucose,  appointed  by  the 
President  in  conformity  with  a  request  from  the  Govcmmen  , 
wa<  accepted  by  the  Academy,  and  will  he  traosmitled  to  Con* 
gress  with  tae  Pre^ident'i  report.  Thb  will  also  embody  the 
proceedings  of  recent  meetings  of  the  Acid<fmy,  the  rep  >rt  of 
the  Committee  on  Alcoliol,  and  that  on  the  eclipse  of  the  wn, 
together  with  the  thanlei  of  the  Academy  to  the  S«eretary  of  the 
Navy  and  the  officers  of  the  llart/tril  for  their  cooperation  in 
the  expedition  to  Caroline  Island.  It  wiU  aho  inelnde  an  ex< 
pretsion  of  the  approval  i>f  the  Academy  of  the  efforts  now 
making  to  secure  a  >j.stcm  of  uniform  lime. 

The  next  ht-ited  >c5«ion  of  the  Academy  will  be  held  in 
Washington  in  .\|iril  next,  and  it  is  probable  that  the  foUowlag 
mid-year  sesion  will  be  held  in  Cambridge. 


R/ITLE- MARK'S^ 

T  X  the  first  <etlf\  nf  «:x|  erittunl*  a  cyliniJric.il  vc-v  l,  lil-f  a  llat 
l,-\ih,  uith  uiiri:;lit  side.'-,  w.Ti  placed  on  a  taMe,  which  wa-* 
free  to  turn  ;it>  ut  a  vertical  .-.xis.  Somr  fine  sand  »a<  ^ttewn 
over  the  b' it.  ni  la  a  dc]  th  f>f  a'lout  an  inch,  and  water  was 
poured  in  until  it  >tii<ui  ihrce  inches  deep  over  the  s-n  1.  It  was 
found  that  rotitiunal '  scillaltnn  with  a  jerkin^j  nio'i' n  "f  small 
amplilndc  gave  ri-c  almost  immediattly  to  beautiful  radial 
rippks  all  round  the  balh.  If  the  jerks  were  of  small  Bnipli'uJe 
the  ripples  were  ^mnll,  and  if  larger  they  wrrc  !irjjer.  The 
railiatm^  ripples  hefpn  first  to  appear  at  the  outr r  niari:in  nf  the 
Itaih  and  Rrew  inwards  ;  but  the  i»rowth  stopped  after  they  had 
extended  to  a  certain  di  tance.  If  the  jerking  motion  wiss 
Ti  dcnf,  ripples  were  not  formed  neir  the  circumference,  and 
they  only  l)egan  at  some  distance  inw  .  rds. 

An  analysis  of  the  observations  was  made  on  the  hyjv>thesi< 
that  the  water  rcmainerl  still,  when  the  bath  oscillated  with  a 
simple  harmonic  motion.  The  problem  was  to  find  whether  \, 
the  wave-len'jth  of  ripple  (in  inches)  was  directly  proportional  ti 
V,  the  maximum  velocity  of  the  water  relatively  to  the  !>■  ttoin 
during  the  OKillatory  motion  ;  abo  to  lind  the  values  of  t',  and 
f,.  the  least  and  greatest  velocities  of  the  water  compatible  with 
the  formation  of  ripple  mark. 

It  appears  that,  for  the  particular  sand  u<cd,  I'l  u  half  a  foot 
per  second,  and  a  foot  per  second  ;  and  ;hat  the  wave-length 
■of  ripple.  A,  is  '00245^  when  i'  is  measured  in  inches  per  minute. 
The  several  results  were  as  fairly  consistent  with  one  another  as 
coald  be  expected.  The  hypothesis  that  the  water  as  a  whole 
exeentCt a ■iHiple  harmonic  oscillation  relatively  to  the  bottom  is 
nntt  however,  exact,  and  doe<  not  give  the  maximum  velocity  of 
the  water  in  contact  with  the  sand  relatlvdjr  thereto.  The 
quantity  called  v  is  not  in  reality  the  maximum  vcloc  ty  of  the 
water  in  contact  with  the  bottom  relatively  thereto,  but  it  is 
6"283  times  the  amplitude  m\iltiplie<l  by  the  frequency.  Thus 
we  cannot  conclude  that  a  current  r)f  half  a  foot  per  second  is 
jttftt  lafficient  to  stir  the  -and.  In  the  state  of  oscillation  corre- 
sponding to  V,  it  it  prohable  that  part  of  the  water  at  the  bottom 
is  «oviM  wlUi  a  vdodty  much  greater  than  half  a  foot  per 
■econd  relatlveljr  to  the  mm. 

'  "  On  the  Fonnall^n  t/t  Rinple-invk  in  Sand."  Abstract  of  a Mtvhy 
G  H.  Dsrwin,  F.k  S..  FhmiWI  PTofeuor  >ul  Fellnw  of  Trinirr  Cnhao, 
CassMdiiu  nad  biiirc  ih*  Rayal  Sodcqr  m  MatamlMr  a*,  ilS> 


It  was  after  uakinc  theie  eapcrioMMa  that  «%tt  aMwwto 
be  the  key-note  of  the  whole  phwoanaon  WftadiMOWOd. 

A  aeries  of  ripples  extendiav  faiwaidafat  Mwedistanee  haviqg 
heen  BHulc  by  oscillation,  and  the  water  hanng  oaac  to  natt 
the  hath  waa  tamed  ilowfar  and  nearij  nniformty  nmA.  thm 
nnifom  eamnt  iatlened  tlie  top*  of  ripples,  hot  toad*  tte 
lee-side  steeper. 

It  was  conjectured  that  then  woold  ho  eddies  or  Tqrtic»  on 
the  lee«iidcb  aad  hi  ftct  fltbmte  particles  lying  on  the  surftce  of 
the  and  «cn  ohwrwd  to  climb  up  the  Wtlope  of  the  ripples 
apparently  agahut  stream.  This  proved  eoaehiaivdy  die  onst- 
enee  of  the  suspected  vortices. 

If  when  the  bath  was  at  rest  a  sodden  motion  wis  given  ia 
one  direction,  the  sand  on  the  lee-side  of  e*ch  ripple  was  ob> 
served  to  be  churned  up  by  a  vortex.  Dy  giving  a  short  and 
sudden  motion  the  direct  stream  might  be  >een  to  pile  up  the 
sand  on  the  weather-side  and  the  vmtex  to  pile  it  up  on  the  lee- 
side.  The  saitd  so  displaced  formed  two  little  parallel  ridge*, 
that  on  the  lee-side  being  a  little  betow  tlie  creit  of  the  lipple- 
m-irk. 

For  the  purpose  of  examining  the  vorticrs  a  glass  tube  was 
drawn  out  to  a  fme  point  and  lilted  at  the  other  end  with  a  short 
piece  of  india-mhljcr  tube.  With  this  a  drop  of  ink  could  be 
sonifted  out  at  the  bottom  of  the  water.  This  method  was 
aoopled  ia  all  sub  equent  observations,  and  it  proved  verr 
vahi-ibte.  It  may  be  worth  mentioning  that  common  ink,  which 
is  heavier  than  n  atcr,  was  better  than  aniline  dye. 

A  drop  of  ink  was  placed  in  the  furrow  between  two  ripples  ; 
as  soon  as  the  continuous  strea'.n  passed,  the  ink  was  parted  int<i 
tW3  portions,  one  being  suckgtl  hack  apparently  agaimt  stream 
up  the  lec-sidc  of  the  ri|>(ile  mark,  and  the  other  bcin^  carried 
by  the  direct  stream  towards  the  crest.  These  points  twins 
settled,  it  remaine<l  to  discover  how  the  vortices  were  arranged 
whi>:h  undmibterlly  must  exist  in  the  oscillatory  formation  of 
regular  ripple*. 

't  he  oh  ervations  were  n.ade  in  two  ways,  first  unthagiasa 
trough  so  arranged  that  it  c  .uld  l>e  gciuly  rodced  bj  haadr  aad 

secondly  with  an  o  ciUaMn;;  sheet  of  glass. 

Wlif.Mi  the   troitidi  is  linlf  tillc  I  with  w  ater,  and  sand  is 
tinkled  I  II  tlie  liult  ui,  it  is  ea-y  to  obtain  a  ;itii:.ib!e  ripple- 
marks  by  gently  ri>cking  the  trough. 

When  a  very  -awM  rpiantity  of  sand  is  s)>rinkled  in  and  the 
rockim;  logins,  t!ie  snrd  d.inccs  b.ackwards  and  forwards  oa  the 

bottom,  the  grains  rolling  .ts  they  go. 

Very  shortly  the  -and  begins  to  .iijgregatc  into  irregular  little 
lldcculcnt  iiia.s.se',  the  apiearancc  being  something  like  that  of 
ciiriiliii'.;  mills.    The  |o-ition  of  the  massi:s  seems  to  tie  solely 
(ie;crniinc<l  by  the  friction  of  the  sand  on  the  tiottom,  and  as 
<  so  ni  ris  a  grain  aticfca,  it  thereby  increases  the  frlotloa  at  that 

pl.ii-e. 

I  The  a^gregaiion-;  .;rndi:.il!v  licc  nii"  clnnL^aled  :ind  rcarr:inge 
the  1, selves.  As  s>  on  as  the  fm  iiuitKin  is  deUniee  cnoui^li  t  > 
n  .ike  the  meflsurement  of  th--  u  a',  e  |vn_:tli  |  o^^iMe,  it  is  (  .und 
that  the  wave-length  is  a  mit  i::ie  1;  di' nl  «hat  it  becomes  in  the 
ultimate  formatinn. 

.'s  mie  of  the  el  n^atcd  p.iiche-  lii  .ippcar,  nnd  others  fuse 
together  and  \  rm  riJ;;rs,  tiie  lidL^e-  then  1  cc  nnc  straightrr,  and 
finally  a  re;:nl;n-  r:i  pie-in:irK  f  jrisicd,  « ilh  the  wave-lcni;th 
dmihle  th.Tt  in  the  inili.d  sI.ti-.-. 

If,  after  the  formation  of  ic.:u!.ir  rijiples,  and  the  rleposition  of 
a  drop  of  ink  at  the  l>  >ito:;),  .-i  very  gL-nile  i^ci't.ition  !tc  st.irted. 
the  layer  of  ink  on  the  crest  of  a  rijiple  1.  o  >n  e<  thicker  and 
thinner  alternately,  sw.iying  backwanls  and  f or  >  .i-ds  ;  then  a 
little  tail  of  ink  li  es  fr^^m  the  crC't,  and  the  [xiint  of  growth 
o  ciU.itcs  on  each  side  of  the  crest  ;  the  end  of  the  t.iil  llips 
backwards  an<l  forward*.  Next  the  end  of  the  tail  sjireads 
i.ut  laterally  on  each  side,  <a  that  a  sort  of  mushroom  of 
ink  is  firmed,  the  stalk  of  the  mushroom  dancing  to  and 
fro.    The  bci^  of  the  anshroooi  is  generally  lew  thaa  a 

I  ;inllinKtre. 

The  elongated  hoU  nvs  under  the  mu>hro:im  are  the  centres  of 
vorticti*,  and  the  stem  is  the  upward  current.  If  the  ink  be 
thick,  these  sp^ce-  are  clonded,  and  the  appearance  is  simply 
that  of  an  altcrna'c  thickening  and  thinnin.j  of  the  ink  on  the 
crest.  Tlie  oscillations  being  still  gentle,  hut  U'.t  so  L;cnt5c  is  at 
first,  streams  of  ink  from  the  two  mushmoms  on  adjicent  crests 
creci)  down  the  two  slopes  into  the  furr..u  li<  Iween  the  .idjaccnt 
ridges,  and  where  they  meet  a  column  of  ink  begins  to  rise  from 
the  i>artofdMwaternhoseaMaaperitioaithiUwceBli«ef  the 
furrow.  S 
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The  colama  u  wavy,  and  the  appearance  b  ttrikin^y  like  that 
of  Mnoke  ridog  from  a  fire  in  still  air. 

Tbi  colnmn  naeends  to  a  height  of  »oae  fivcb  tea,  or  |Mri»pe 
twcntf  tiBM  th«  hcMit  of  the  ripplfawki,  Moordlng  totbe 
mlenoe  of  the  agitation.  It  broideni  ont  •!  the  top  on  each 
aide,  and  spreads  out  into  a  cloud,  until  the  appearance  i>  exactly 
Iflw  pietmci  of  a  vtrieano  in  violent  eruption  ;  but  the  broad  Aat 
dowdoeH  to  aad  fro  relatively  to  the  ascending  column.  The 
ii«k  fmrtnTi  to  spread  out  laterally  and  bwilH  to  fall  on  each 
aide,  h  lU«  stage  if  the  ink  is  not  thick  it  n  often  very  like  .1 
IMlm>tne^  and  Cor  tbe  sake  of  a  name  this  appearance  is  called 
•a  iak  tNfe  The  bnuMiMi  (as  it  were)  then  fall  on  caA  ride^ 
■withe  tieooows  like  that  of  a  hccch  tree,  or  some- 

ttoes  of  aa  nmbreUa.   The  faraocfae*  reach  the  ground,  and  then 
iawaids  towards     stem,  and  the  iok,  which  focaied  the 
bnuMhea,  la  sometiict  mcb  a-oenduv  agate  la  a  wavjr  itreain 
pandlattotheatem. 

yabapa  a  dotenor  twenty  oadlhtiaat  are  requi-itc  for  making 
the  lik  go  through  the  ckaMe<  Iraai  the  fint  growth  of  the  tree. 

The  descending  ortlumn  vt  a  pair  of  trees  comen  down  en  to 
iheM^of  the  OMuhroocn,  hut  the  Micecasfiil  nuinufactare  of  the 
'  M  BMCHitalaa  aa  oaeillation  of  suflSclent  violence  to  render  the 
■idlHMOiia  obatmtion  of  the  moshroora  rery  difficult. 
Witb  violent  oaciliatioB,  when  the  stem  of  the  tree  is  much 
J  it  caniMt  be  aa  cited  that  the  mnsbrooai  vortices 
•ad  fbt  .aathor  l«  tatliaad  to  bdieve  Aem  to  bo  than 

bdiride  of  die  Ink  Ire*  is  dearly  a  vartex,  and  the  stcn  l« 
the  dividing  VaebetwoM  a  pair,  along  which  caeh  vortex  con- 
tribatcfl  its  than  to  dia'aaeaMinff  colama  of  Anid.  The  vortes 
la  half  the  tree  b  dearly  billwiritphwo  gnnled  by  the  frie- 
tioB  of  (he  Toitex  te  iur  eomlMad  anshfoooi.  aad  is  of  eoor  e 
1  witik  the  oi>po«lteiv«doa.  The  asoeiiding  stan  of  the 
\  ia  a  awift  corrent,  tMtt  ov«  dia  nMnhraoni  the  deneodh^ 
tiaalow  until  close  t)  the  mushrooia,  wbea  the  current  i» 
J  to  lia  impelled  by  pulsea. 

If  dw  adjoining  crests  are  of  unequal  htijht,  the  tteai  of  the 
Irae is throwB overiideways  away  from  the  higher  ereit;  and 
iadead  it  rei|Bires  care  to  make  the  growth  quite  strai£|ht.  The 
Iak  ia  the  sltai  aicenda  with  a  Mriet  of  pulres,  aad  it  b  elear 
thaS  thara  b  a  paatpiag  action  goiu  oa  which  readcre  the 

'       and  dM  two  halves  of  the 


I  of  aadh  vwtes  intemutteat, 

71m  anMoat  of  eurvatnre  m  the  il«B  of  tfM  tiaa  depends  00 
ditatoditllde  of  the  o  cillation  uf  the  water. 

The  Ink  b  propagated  aluiij  the  oonvolathMit  of  the  ilcai  of 
the  hdc  tras^  bat  the  convoittiions  are  thaaudvea  piopsgated 
~  Mid  aadi  eonvohttion  eanequnda  to  oaa  osGubti'>n. 
ba  of  the  iak  along  the  emvolatlon  mmb  becomes 
J  hot  dw  eoamlatiOM  baoomo  broader  aai  clo««er.  Thus 
the  aaoar  part  of  the  tree  b  often  seen  to  be  noet  ddieaicly 
drndcd  by  a  saties  of  nearly  eqaidbtiat  black  Uaaa 

In  the  tnaidtioa  fr>mi  the  madiroom  stue  to  the  tree  stage  it 
appeared  tlmt  b  wat  very  frequent  that  amy  half  the  bik  tree 


If  theagitatioab  very  gentle,  the  aaad  on  the  0fa4»  of  the 
rijM^-marksis  jnttmsved  to  and  fro;  wUh  dl^tlyauMa  am- 
putode,  the  daaoa  b  brger,  and  partietaa  or  vinHe  dijacts  such 
at  minute  air4Mbbka  ia  the  fnnow  aho  daaee^  bnt  with  le>s 
•n^itnde  thaa  tinaa  oa  the  ctaMi.  The  daaca  b  not  a  simple 
hannonie  aotioo  like  that  of  the  mab  of  the  water  rela- 
tlvaly  to  the  bottom,  hot  the  partldea  dadt  from  one  eknigation 
to  na  odier,  vaafo  there^  and  thea  dash  badi  agda. 

As  the  amplitnda  Ihrdier  increaaes^  the  fanvna  are  completely 
sooared  out,  and  the  aaad  oa  the  CMMa  b  da»lMd  to  aad  fro, 
formin;;  a  spray  at  Mod  doaefav  bManen  two  Hmita.  With 
violent  agitation,  tfab  daaceaanst  MwaanaanpUtadcof  aurethan 
half  a  wave-  length.  If  thaagitatlaBboallowadto  aabiide^  the 
dance  sab.kles,  aadwlM*  dm  watv  b  atOl  dm  itopb-mark  U 
left  symmetrical  oa  both  ddtoi.  WiA  axMawly  violent  oedlla- 
tion,  all  the  water  beeoan  filed  with  flyfajg  dnsi^  aad  b  b  no 
longer  possible  to  see  what  b  happening,  lab  acMBS  to  be  the 
coodition  when  the  agiutioals  tooatnag  Cmt  tiM  fannation  of 
ripple-mark.  It  is  probable  that  Oa  mh  of  water  fweeps  away 
the  existing  ripple-mark,  and  theto  b  tbia 
produce  a  xystematic  arrangemeat  of  vardoai. 

The  aadior  iUnstrtfea     daaeaaf  dw  vocdcaa  hgr  a 
of  fijpres. 

It  u  bar 
but  we  amy  ner^  state  that 


iM  longir  aaartUac  to 


are  made  and  maintained  depends  on  the  bet  that  the  upward 
current  of  a  pair  of  vorticea  lingers  over  the  ripple  crot,  aad 
then  darts  aero  s  with  extreme  rapidity  to  the  adjoining  crest. 
Thus  each  pair  of  vortices  b  asaociated  with  two  crens,  spend- 
ing nearly  half  the  tioie  over  one,  and  half  the  time  over  the 
other. 

As  above  stated,  it  has  seemed  that  only  one  of  each  pair  of 
tree  vortices  is  set  up  at  first,  and  the  author  is  dis]v  ised  to  regard 
ihis  as  the  trau'-i'ional  state  from  the  moc'c  of  oscillation,  which 
produces  the  half  wave-lcn4;th  with  small  heii^ht  of  ripple<cnat, 
to  the  fhadameatal  vave'length  with  oonskbrable  height. 

The  feaaha  of  the  ehsctvatlons  may  he  sammarbed  aa 
foUowst— 

The  iormatioa  of  irregular  ripple-marks  or  dunes  by  a  current 
b  due  to  the  voftea  which  exiHa  on  the  lee  of  any  !^u]>erfichd  in- 
equality of  the  bottom ;  the  direct  current  carries  the  sand  np 
the  weather  slope  and  the  vortex  np  the  lee  .sIojm:.  Thus  any 
exbriag  iaetpialities  are  increased,  and  the  surface  of  sand 
betnimft  aiot  led  over  with  iiregubr  dnnes.  The  velocity  of  the 
water  mast  be  greater  dian  one  Undt  aad  lets  than  another,  the 
limiting  velociiiea  beii«  dependent  oa  the  average  site  and  den> 
sity  of  the  partibha.  Existing  regular  ripple-mark  b  maintained 
by  a  current  pMiiag  over  it  perpciidicnlar  to  the  ridges.  A  slight 
change  in  form  ensues,  the  weatlier  slope  becoming  less  steep 
and  ue  tee  slope  steeper.  The  rid^ei  are  abo  >JowIy  dbplaoad 
to  leeward.  The  reguUr  lipple-mai k  may  abo  that  be  aomewhat 
praloaged.  to  that  aldioagh  a  anilbm  eanent  probably  cannot 
form  regular  rlriple>mark,  yet  it  nayiaonaaethe  area  overwhldt 
it  is  to  he  found. 

Regular  ripple  nurk  is  formed  by  water  wfaidl  oacffUlea  rda* 
tively  to  the  bouom.  A  pairof  vorUoes,  oria  aiSM  cesee  for 
vonbca,  are  a  taUbhed  in  the  water ;  each  Mt  of  vonlcee  eor* 
responds  to  a  single  ripple  crest  and  the  vortices  OidQato  abeat 
a  mean  potition,  dianging  their  >hapes  and  intensities  periodic^ 
ally,  bat  not  widi  a  simple  harmonic  motion. 

The  suoeeastve  dmages  In  the  vortex  molfaick  whilst  ripple* 
mark  is  being  e^tabli'Md,  and  when  dw  S'npliladeef  ORillatioo 
over  existing  lipplfr-mafk  varies  ere  oouiple«,  and  we  most  refer 
the  reader  to  the  original  paper  for  an  acconnt  of  the  phenomena. 

It  is  important  to  note  that  when  oaee  a  fairly  regular  ripple- 
mark  is  e»ublbhed,  a  wl.e  vaiUbifi^  of  emplhade  in  the  oicU* 
bdon  i«  cond'teniwia  Itamalntcaaneeor  inoeaae.  Noeiplana- 
doo  of  tipple-making  cm  be  deemed  aadtdetoiy  which  doea  ink 
satisfy  this  condition. 

The  last  section  gives  sonMaeeHmtor  dM  vaiaable  pepen  of 
MM.  IIunt,>  Casimir  de  Ceadolfak*  and  Ford*  in  thb  fidd. 
The  author  aj^recs  in  the  mda  with  dMM  obMrvvfl^  hut  eon* 
sidcrs  thit  some  of  their  condualoai  are  ^ea  to  critidam. 

He  next  remark*  dkat  b  b  aet  eaqr  to  aadewtaad  pre- 
ci^elv  the  mode  in  which  die  oadDatfo  af  the  water  aver  the 
ui:  I  riving  liottom  givcs  rise  to  voitfce«»  bat  that  there  are 
tiuailur  instance*  in  which  nearly  the  same  Mad  off  Ihdd  awtion 

must  occur.  ...... 

In  the  mode  of  Mat  propuliion  called  rctuDog,  the  Mfer 
places  ;\n  oar  w  ith  a  flat  blade  throng  a  rowlodc  in  the  itera  of 
the  l<oat,  and,  keeping  the  handle  high  ebova  the  rowlodc,  wavcr* 
tlic  <>u  tiack  words  and  forwards  witb  aaaltemate  IttC&MtteBOf 
t)ic  Sl  '.'le  in  one  direction  and  the  other.  TUs  Bstioa MfMiales 
a  trcini  of  water  stcrnw  ards.  The  manner  Itt  whldi  the  Uide 
meets  the  water  i«  clo-cly  similar  to  that  in  uddtk  the  dopOS  of 
t^vo  ri;  plc-imrl  s  alternately  meet  the  osdiladag  water;  die 
sternward  current  in  one  ca-e,  and  the  upward  CMRcat  la  the 
other  nrc  due  to  si  nilar  causes.  We  n»ay  fed  CWaMimt  that  i» 
sculling,  n  pair  of  vortices  are  formed  with  axes  vertical,  awl 
that  the  dividing  line  Ixitween  tbem  is  sinuous.  Themotlda  of 
a  fish's  tail  gi»e»  rise  to  a  similar  tearnard  earreat  ia  almoM  ttc- 
same  way.  Ttiese  fautancto  may  hdp  aa  to  realise  the  ripple- 
making  vortices. 

Lord  Ravlci^li  ha«  coaJdered  the  proMem  involved  in  the 
o^cillations  of  a  layer  of  vortieally  moWng  fluid  separating  tw» 
u liform  stream-.*  At  tHc  meeting  of  the  British  Association  at 
Swan-sea  in  1880  Sir  Will  ara  Thomson  read  a  paper  discuss'mg 


Itls  hanfly  possible  to  ei^ala  dm  aeries  of  changes  in  words, 
itCbea 


by  which  the  ripples 


•  "  On  th«  FarBUlion  of  Ripplc  in»»k."  Prtc.  RtJ-  April  »»,  |88» 
tL  assiv.  p.  I. 

*  Artkiei*  dt$  Seiimett 

Manrti  IS.  1883  "Rid"! 


*^  A^SurSi  dtt  Seimtti  PkftiiMtt  tt  HatrnMBm  Gmivr,  Ma.  s.  vd.  b.. 


s  "  Us  Ridrs  de  Food."  Ai 
Gfntvt,  July  li,  i«8$. 

*  ■'OnilMStBbiiitjrerli 
Umih.  S*t.  (Febfaaty  ts,  tits). 
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Lord  Rayleigh'«  problem.'  lie  showed  that,  ia  a  certain  case 
in  which  the  analytical  snlution  Icad^  to  an  infinite  valne,  there 
are  waves  in  the  continuous  streams  in  diametrically  opposite 
pha>es,  and  that  the  vortical  sfatum  c  insists  of  a  series  of  oval 
vortices.  The  uniform  current  flow  ing  over  existing  ripple-mark 
exhibits  almost  a  realisation  of  this  ni  Kle  of  motion,  one  of  the 
streams  of  Huid  li«in<;  re|ilaced  by  the  sandy  uodulationa.  The 
same  kind  of  nioti>jn  must  exist  in  air  whoiftCntaf  wiodblovs 
a  sh  illow  puddle  into  standin);  ripples. 

It  seems  probable  that  what  is  called  a  mntkercl  sky  is  an 
evidence  of  a  m'^xle  of  moti m  al>-  >  do  cly  similar  to  ttiat  <Ic- 
scribed  by  Sir  William  Tlii  nii^  iri.  M.  de  L':in,l(illL-"i  ■u^i;c^tion 
that  cirrus  is  aerial  rijiplc-mark  may  then  be  roj^artled  as  sub- 
stantially correct. 

If  !wj  b  jrizontal  currents  of  fluid  C5ti4  one  abov^  the  other, 
I'l.'.-  1  lycr  (if  trarisi'.im  from  <in<-  t  >  th  -  other  i-.  ily n.imically  un- 
staMc,  but  It  is  pr  ihaMc  ihat  if  a  scries  of  vortices  lie  iiiter- 
p^hic<i,  so  as  t  i  f  un  fru  ii  ,;i  r  ollers  as  it  were,  it  becomes 
stable.  It  is  likely  tliat  in  air  a  mi>He  of  motion  woultl  be  fct 
np  by  friction,  which  in  frictionles-  tUiul  would  be  stable. 

The  formation  of  tl  mds  is  probalily  due  to  ihc  saturation  with 
iri^ii  ture  of  one  current  and  the  coldness  of  tlie  other. 

The  direction  of  »trtation  and  .velocity  of  traiulation  of 
mackerel  dmda  nqab*  coaridanttloia  aeeoKdiag  to  dds 
theory. 

It  a^)pcu^  that  if  a  mackerel  sky  be  formed  bcwecn  two 
aerial  current.,  the  vtrintions  are  pa-allcl  to  that  direction  in 
which  the  tv»o  eurren;--  have  equal  co'iil»oncnt  velocities,  and  the 
cotD|Mnent  velocity  of  the  clouds  parallel  to  the  mriatioas  is 
equal  to  theeoopoanl  mHadltf  of  ddMr  atncal  in  dw  mw 
direction. 

The  re-ultant  velocity  of  the  clouds  is  eanal  to  a  half  of  the 
resultant  velocity  of  the  two  current-,  and  ine  comp meiit  velo- 
city of  the  striations  i>crpcndicaFar  |  1  iht  tn-elvos  is  the  mean  of 
the  c  >-Ji[xi:icnts  of  velocity  of  the  tiv  1  currents  111  the  same 
direction. 

The  account  w  hirh  is  ^iven  in  this  pjper  of  th;  formation  of 
ripple-marks  sho.vs  it  to  be  due  to  a  complex  arranjjeinent  of 
vortices.  The  dilii.  ulty  of  o'lservatijn  is  con%i  fcra'ilc,  an  ! 
perhaps  some  of  the  c  mclusiatis  arrived  at  may  re<iiiirc  m  iditi- 
cation.  It  is  to  be  hopeil  that  other  cxiicrinje  iters  uny  \te 
in  iuccd  to  cxariiin*-  tin?  r[Ucstion. 

The  reader  is  referred  t  >  the  ori^  lal  for  the  ft£ani,  which 
are  necessary  (omnsdeqaittcxplMatiin  of  IIm 
coDclusioiu. 


T 


A'OT/;  O.V  Df-.IFXFSS  /X  WHITE  CATS* 
Fl  IS  curious  occuricncc  has  Ion  j  been  a  nutter  of  interest  to 
me,  originally  bci!.u^e  cTs  hive  always  Itren  very  favourite 
)Kts  in  my  hou^hold,  an)  still  more  l>ccau-e  the  occurreoce 
am  m^st  them  of  deafness  was  used  by  Mr.  Darwin  in  hil  fint 
edition  of  "Aniajals  and  I'lants  under  Do jiestieation "  as  an 
illustration  of  correlated  variability.  lie  was  under  the  impres- 
sion that  white  cats  with  blue  eye  were  invariably  deaf, 

I  had  collected  a  numl>er  of  o'»er\alions  which  I  had  person- 
ally ni.idc,  and  I  fiund  that  some  white  cUs  m  ere  deaf  which  had 
the  ordin.ary  yell  iw  eye>,  and  that  some  white  cats  with  bine  I 
eyes  coul  i  hear  perfectly  well.  J  hive  never  heard  of  deafness  | 
in  ativ  I'Ut  a  white  cat,  and  all  the  deaf  white  cats  I  h»d  per- 
■  •ri.illy  eximiiied  were  males.  Therefore,  in  NATURE,  1873, 
I  pu' lished  a  brief  note  i>ointini;  out  Mr.  Darwin's  error.  lu 
hi-  second  c;liii  iii  Mr.  I 'arvvin  citablished  two  ca5ei  of  deAfdC-iC 
in  female  white  lal^,  >o  that  th--  c^.nclusio  is  of  b>th  of  W  WCTC 
u;i-e  ,  and  this  wholesale  destruction  of  theories  has  been  com- 
pN  v  l  1  y  the  birth  in  one  of  my  feline  famdics  of  a  white 
kitten,  icnnV,  with  perfectly  yell  iw  eyes,  and  alw olutcly  deaf. 
She  liv.  1  ',,  iih  us  for  two  years,  and  her  misfortune  was  quite  1 
permariei  *  My  co  KlusioM  from  the  facts  observed  by  my.sclf 
now  m  ly  I  c  f  rmulatetl  in  thu  way,  that  congenital  deafness  is 
not  k-  ri  A  ii  t  ,  ccur  in  any  animal  but  the  cat,  ihot^fa  I  am  not 
<) nil-  UK'  :  III  that  one  w  hite  mouse  I  had  some  year«  ago  was 
dcif,  a-ul  that  no  cats  but  those  entirely  white  are  ever  deaf.  As 
female  cats  are  far  more  common  than  male-  i.ii.A  this  seems 
to  be  true  of  white  cats  as  well  as  iho-e  of  o'.her  c  ilour^),  and 
as  I  have  known  only  one  deaf  female  cat  for  some  tucilty 
doaf  maJei»  I  think  I  maj  unme  that  dcnAies  is  omr  eom> 
OMD  anaQe  onla  Ibm  amoiiK  fcmlo.   TTie  eolov  of  the 


eyes  has  evidenily  nothing;  to  do  with  the  deafness,  though  it  has 
"itbthc  col  air  fit  the  far,  :inil  ■e^m.  10  lie  depeiident  on  the 
sime  pr  ice»s— an  airest  ul"  dc\  eh  ijuneiit.  The  eyes*  of  nearly  all 
kittens  are  blue  for  souie  \\eeks  after  birth,  and  the  s»me  cause 
«hicli  arrests  the  pij^uicu'.aiion  of  the  fur  arrest^  in  a  very 
much  smaller  number  the  pigmentary  growth  in  the  eye.  I 
have  lieen  toll  of  two  cases  of  com])lcte  absence  of  pijjment 
in  the  eyes  of  two  cats  (albinism)  as  is  seen  ^o  comuKmly  in 
rabbits,  guinea-pigs  nits,  aiKi  mice,  but  1  have  not  been  able 
properly  to  ntbtotinnte  th— .  Hmh  oMs  iNi«  aaid  to  bt  aot 

deif. 

In  1872  I  oVitained  a  ca»  from  Ilertf  ird-hirc  as  an  example  of 
the  pilydaclilism  which  is  very  common  there,  and  when  he 
arrive  !  1  found  that  he  v\aN  white,  that  he  had  i  nc  eye  a  bright 
liUie  and  the  other  a  bri.;ht  yellov*',  and  that  he  was  prof  .uiidly 
deaf.  Me  was  by  far  the  most  intere-tin^  cat  I  have  ever 
po-se-sed,  and  must  be  well  remembered  by  many  members  of 
this  S  eiety  who  have  favoured  iny  h  ni  e  w  i'.h  their  presence  at 
"  Old  I'ml^e,"  |io  se!se<i  of  all  the  feline  virtues,  and  many  of  a 
more  human  ty|H:  — ami  fice  fr mi  \ice  of  every  kimi.  He  lived 
with  "us  fjr  eleven  yrars,  and  die  I  list  winter  of  peritonitis. 
Whilst  living  with  u.  we  made  iinny  uliservati m-  concerning 
his  deafnes.*,  and  I  ea-ily  determined  that  it  was  purely  tympanic 
— that  is,  he  was  deaf  to  imprc-si  ins  conveyed  through  the  air, 
but  hill  iute'li/encc  Cjuld  be  reached  by  ioipressions  conveyed 
through  s^Iid  media.  When  I  wanted  him  ticome  to  me  I  gave 
a  peculiar  »harp  stamp  on  the  flo  ir,  and  he  immediately  responded 
to  ilic  sii;n.il,  even  if  be  was  on  a  chair  or  t  iMe.  It  is  very 
re. iiarkable  that  this  congenital  deafness  is  in  no  way  associated 
io  the  c»t  with  niutis  n.  Human  deaf-mutes  generally  are  those 
in  whom  deafness  i-  cochlear  .as  well  as  tympanic,  and  the  result 
of  -iich  disea-e  as  scarlet  fever  in  very  early  life.  One  other 
pecubarity  he  had  is  that  for  about  fouryeirs  he  sufTercd  from 
occasi  .nal  tit-.,  if  epilepsy  of  a  very  severe  kind.  They  came  on 
always  dutin^  his  ^lerp,  and  for  their  llr-t  indication  bad  the 
jiainful  peculiarity  that  the  cat  sei/ed  the  tip  of  hi--  tad  and  bit 
it  off,  and  in  this  way  hi-  tall  was  shortened  c msiderably. 
Every  kind  ol'  white  animal  1  have  kept  a^  a  pet  has  been  the 
subject  of  epilepsy,  and  the  association  i<  suggestive  when  we  are 
told,  as  I  have  bow  ft«qpnBtfy«  that  the  diwaw  ia  vakaom 

amongst  negroes. 

I  sent  the  l>  uly  if  my  oM  cit  ti  Prof.  Flower  for  the  purpose 
of  having  an  iiive-tiijatii  n  maile  into  the  cause  of  hii  deafness. 
Prof.  Flower  b.ad  a  most  careful  tnve-tii»aiioii  ..f  the  cmditi  m  of 
his  ears  made  by  two  roost  comjwtent  investigators — l>r.  Cum- 
berbatch  and  Dr.  Ilcncapc  (".ibbs.  The  result,  briclly  stated,  is 
that  all  the  structures  in  the  ears  were  normal  save  the  t)Tnp.anic 
membranes,  in  which  there  were  irianj^ular  gaps  extendmg  from 
the  ro^f  to  j.ist  Indow  the  centre,  the  l>a«e>  of  the  gaps  being 
dirccii  I  upu  ,11  li-,  and  their  antcri  ir  side  being  formed  by  the 
handles  of  the  mallei.  The  gi;  s  app-ared  to  IjC  congenital,  and 
were  quite  symmetrical  ;  all  the  itlier  a  ipiratus  of  the  ears  w;;- 
normal,  and  the  audito-y  nerves  were  of  normal  si?c  and 
structure. 

The  only  coiij;cnital  defect  kn  iwn  in  the  huinaii  tymjianuin 
is  a  very  minute  aperture,  of  rare  occurrence,  ami  due  to  the 
patency  of  the  fissure  of  Kiviaus.  The  tympanic  deficiency  in 
the  white  eat  aaaau  to  bo  ie  no  way  aaaidattd  «iih  this  fem  of 

arrc-t. 

Tne  re  ulls  of  the  ob  ervati,  .11  are  interestinrf,  th  lugh  the 
snliject  may  ]ierha]is  be  re_;ir  lis|  as  trivial,  as  by  it  the  {ximt 
raised  by  Mr.  l  i'.rv.  i  i  is  I'lniHv  e.t.\blished.  It  really  is  a  case, 
atwl  a  very  well  marked  one,  of  cirrel.ated  variabil'ty,  and  its 
great  interest  is  that  the  three  structures  affected — the  fur,  the 
iris,  and  the  tympanic  membrane — have  a  eoaimon  origin  from 
the  epiblast.  Had  the  defects  observed  in  this  cat  been  cochlear, 
the  difTiculry  of  understandixig  them  would  have  tictn  very  great, 
as  the  stiuctures  of  the  iutowal car  ariaa  from  the  mesoblast, 
according  to  iialfour.  Lawsom  Tait 

VNIVBRSITY  A XI)  EDUCATIONAL 

INTELLIGENCE 

Cambridcb. — Tfae  recent  recommendations  of  the  General 
finanl  of  Studies  have  all  been  puieJ.  These  include  the 
appoiotment  of  a  Professor  of  FMbology  next  term,  of  Readers 
in  several  subjects,  including  Comparative  Philulogy  and  Botany, 
of  l'niver>itv  Lecturers  in  conm  ciK  ii  with  Special  Boards,  a> 
dadiac  Medidne  (CiNurl  Malhcmatica  (6vck  tfiukigy  and  Geo- 
k|y  f2i).  Hirtoiy  aad  Aichmlocy  (6vaK  M«nl^3nMe  (oae). 
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aad  of  a  naml)cr  of  DemaoMfatan  aal  Pliat  for 

■nr  bmldings  for  ComiNnIb*  Aiikli«i|f«  Boluj,  «ad  MwiMiiriHn 
■a  to  bo  obcainfld* 
Or.  Bout  wm  lecture  on  AMly»  (Schedala  II.  and  III.) 
)  tenaa;  Mr.  Peodtebufjr  on  Analylkat  Opda, 
and  on  Laplaee'a  aad  Betscl's  Fmwtioas  ia  the 
rTwoi;  Mr.  Webb  on  Ekawmla it  Rigid  Dynamiet  la  dw 
^  aad  oa  Higliar  Dyaaada  m  the  \jaoa  Vacation, 
as  ibe  Unirat^ity  Tabk  at  the  Naples  Zoological 
bcea  eooMaatly  oeeapied  bgr  stadaats  of  aoiatal 
aorpbolojnr,  and  there  are  ttadcats  ia  physiology  aad  bolaay  for 
\  stady  at  Naples  U  veiy  doiirafal^  tt  is  proposed  to  extend 
eaal^ges  of  s  ady  to  stadaats  at  blokcf  gmscslty.  Or. 
I  has  aaoBcbHy  eaprsised  bis  wllBngae<s  to  t«Bii»a»  when 
Mbb^  t»a  toeatbers  of  the  Univeni^  at  a  tino  ftr  ■  jt^aieat 
of  I0b£  iaataad  of  7S^  ^  year. 

Ik  is  hoped  AatOaaew  Biological  aad  Phfriosl  Laboratory, 
CQMastadwlib  Naanhaa  College^  whidt  is  bsly  fitted  np  in 
Oosnshic  Flac^  a^bofesAffivase  by  flMbegpufaw  of  aait 
Mna.  TheiiearBessofaaate  toteaawnasaanwaiaaabla 
Madents  of  Ne«nhain  to  attend  pinfi  lectanes  there  aad 
carry  out  practical  study  at  tt*  labeiatBty  with  die  least  pewiblB 
loss  of  tine. 

Wlib  mpvd  to  Aa  ttatvsM  oaia  lail  wadt  ttat  "St. 
joha^  does  not  as  yat  opsn  aiqr  «f  Us  adtaaoad  laetares 
toodwr  t*wff  its  own  fltadsats,"  we  an  infer n>sd  dwk  the 
adwMued  lecture*  hare  fcr  a  long  time  been  open  to  aisabani  of 
«ha  Vairen'itT,  and  laetnm  am  psofkM  la  sotoa  sabjarti  not 
leetand  on  elsewhere.  The  asatanoe  la  tta  was  to  tba 
eflect  that  the  list  for  aextyeer  was  ask  ystlssaed.  Ithaaaow 
appeared,  and  no  less  thu  da  aooMi  of  open  leetarai  am 
aaaoanced  for  the  remdader  of  the  academical  year. 

New  Zealand. — The  Queen  has  been  pleased  to  direct  Supple- 
'  Letters  Patent  to  be  passed  under  the  Greal  Seal  granting 
J  that  the  Degrees  of  Bachelor  and  Doctor  in  Science 
I  or  conferred  by  the  Univcrsi'y  of  New  Zealand  shall  be 
_  red  as  Academic  distinctions  uid  rewards  of  merit,  and 
beadtledto  rank,  precedence,  and  consideration  in  the  United 
Kingdom  and  in  the  Colonics  and  I'os^osii  ns  of  the  Crown 
thraogbont  the  world,  as  fiwely  as  if  the  said  Dqpees  had  been 
floafenad  bf  aay  Uaimiily  of  dw  Uaitad  ICingdoeB. 


SCIENTIFIC  SERIALS 

Am&kam  HUmnMH  ftr  NovanAer.  18S3, 
ThaPn^asnhriaa  sodtaaf  dw  Alpii»  hp  T.  Stsary  Hot.— The 
aebstdsl  hairs  of  Tawaaiadls,  by  G.  MadodHr.— Tha  bibsnu- 
cnla  of  baA^  by  A«g.  J.  Foerste.— The  hair  sac  ndto  of  the 
pig,  by  Plpol;  K.  Kmnmy  Wright. — The  geology  of  Central 
AastrsUa,  by  Edward  B.  Sanger.— lha  aaaiber  of  ■naiinie  in 
the  head  of  winged  insMts,  by  A.  S.  Packard,  jda 

6V.; (•«.'■  j.v' J  ■rf'hoU^iichi'i  Jahrbuch,  Bd.  ix..  Heft  l,  con- 
tains :— Researches  on  mrxrine  Rhipidoglossa,  by  Dr.  licla 
Haller,  No.  I  (pl;>tes  I  to  7). — On  dcvcl  ipnicnt.-il  relationships 
between  the  'pinal  marr  ow  and  ihe  spinal  canal,  by  Dr.  \V. 
P&tzner. — Contributi m  to  the  comparative  anatomy  of  the 
posterior  liui'>s  in  fi.siie--,  part  3,  Cerat<xlu-,  by  Dr.  M.  IHvidoff 
(plates  8,  9). — On  some  anatomical  mark*  of  tlistinotion 
between  the  bouse  dog  and  the  wolf,  by  Prof.  II.  Landois. 

SattOifieo-IndmarMtt  October  23.  1883.— On  the 
» of  static  dcctrid^  oa  the  needle,  t>y  Prof.  Michel* 
d.— Bapariments  with  the  radiometer  (continaed),  by 
>  Goattaattno  Rovdli. — On  the  coaditioBs  which  detenidne 
At  leaM  aad  greatest  deviatioB  of  a 
faff  PkoC  BBiKiHiile~'Oti  the  enplQifniBt  of  copperas  in 
toalii«iedidasblsadadwidi  alcoholic  bnnddas  aad  cfiorides, 
bw  Or.  Aihado  Carani.— Oa  the  advaatsgas  that  may  be  de- 
incd  \g  awdlani  Jmlspradeaca  ftom  aatonological  studies, 
especially  in  deterariaiaf  the  approahnate  date  and  cause  of 
Jwtfb,  by  P.  He«da.--lfato  oa  na  TUampkatma  fayoli,  a  new 
Caisil  insect  feaad  to  tba  cariioaiferoaB  fanaattoas  of  Coauaaatry, 
Aliisr,bydialdltar. 

SOaBTIES  AND  ACADEMIES 

LoitDoa 

Royal  Society,  Novcmlicr  15, — "  On  S(tparn»doH  ramsayi," 
a  foasil  mammal  from  Aostialiaa  Pleistocene  deposits,  by  Froif. 


Osraa.  The  fiiat  hidication  of  dds  spades  wss  traasadttad  to 
the  entbor,  ia  iSIt,  ia  the  fbni  of  casts  of  detached  tasth,  all 
representing  an  anterior  indrar,  the  most  entire  spedmea  being 
5I  inches  m  leitgth,  35  mm.  in  breadth,  with  imiform  thick- 
ness  of  8  mm.,  tlie  tootb,  sli^hdv  carved,  with  pariiistant 
palp-cavity  at  ihe  base,  and  a  sliancfaisel-dmpiBd  caltiast  maigia 
at  DM  opposite  end.  The  author  deferred  notice  of  this  indioa« 
tion  in  hope  of  receiving  a  spedmen  of  the  tooth  itself.  Tbb  eras 
needed  in  order  to  make  the  reqaisito  adettoKopical  reieardies  as 
to  strnctarr,  the  «««nbat  aad  sesse  sauB  rodents  alone  pomsee 


iao,  in  Australia,  evertprowfa^  scdprUionB  iadeoc^  bataMrkad]|y 
diifering  in  shape  as  wdl  asslta  from  tbo  foadt.  Prafc  Ovea 
was  favoured  by  recdvia^  in  the  preseat  Mar,  fion  the  bed  of 
King's  Creek,  Qaeeaslaad,  a  tooth,  idealtal  k  ' 


die  easL  aad  the  nreteat  nanar  aeeaids  Ihe  taealts  of  his  Mamiw 
ofMractare.  Tb^ladtolfeaaoadadDaof  the  ftsnaeradMaafla 
in  Anstralia  ef  a  ■aanaai  wida  rodeat  svper  faKfaoa^  aa  la  fhe 
wombat,  hot  of  distiaet  shape,  aad  iadkatifa  ef  a  ^adto  aa 
kufe  as  a  tapir.  Ibe  adenaoopie  rhstartm  of  both  dmtinw 
ia  favoar  of  tba  atans^isl  afisilies  at 
adwr  rcfciicd  to  the  fact  that  the  finS 
of  dtageaas  Tl^]^metit§  was  %  dagi 
to  him  in  iSjs  ^TbeaHa  MItdidl,  and  a  i 
eddeaee  of  Diprv^dm  was  an  iaoisor  brought  by  the 
eiplorer  from  tna  cases  be  bsd  dfacaeered  in  the  district  na 
after  die  Celoaai^  oU  eoaHnaador,  "  Wellington  Valley." 

At  dto  nua*  ■MsdRf  Viraf.  Oaea  gava  a  ai' 
ef  afoa>ttl«MraairtiEdkhai  beta  toaasadttsd  toUm  by  Mr. 
XaaMMf,  F.L.S.,  wlw  had  ^seovered  it  in  the  breccia  cave  ia 
**  WdBBMoa  Vdiey."  The  boae  was  partially  mntiUted,  bat 
gave  saaideBt  etideace  of  iu  having  cosm  from  a  MoaotnaMk 
witb  so  dose  a  conformity,  save  in  rice,  wUh  that  of  dw  < 
Echidna  hyoirix,  a.s  to  leaid  to  its  reference  to  81 
of  that  genus,  it,  however,  far  snrpawed  It  ia  1 
as  it  did,  the  eane^poadiag  bene  ia  die  buqBar 
ant-eeteis  whtdi  have  been  fomd  Udag  ia  New  Gidnea. 
Drawin^^'  of  tlip  suhjocts  of  bo;h  |  3[  cr.  accompanied  the  text. 

Geological  Society,  N.ivcml)cr  21.— J.  W.  Hulke,  F.R.S., 
president,  in  the  chair.  —  Tlic  folluuiiig  commuiiications  were 
read  : — On  the  sliull  and  licuiition  of  a  Tria-ssic  mammal  {Trihf^ 
lodoH  longcrvut,  Ow.)  from  .Sout)i  Alrici,  I  y  I'ruf.  Oa-en,  C.0., 
F.R.S.  The  specimen  dcscrihed  in  thi>  paper  formcii  part  of  a 
collection  containing  rcni  un'-  ot  >onic  of  the  kii  jwn  South- 
African  Triassic  rcpidian  gene:.i,  and  .ij;recd  \Mth  thcin  in  its 
mode  of  fos.silisation.  It  ^v,^s  sulnnittcd  tii  the  author  liy  Dr. 
Exton,  of  lilociiifont<  in.  I  he  s|>cciaicn  i.s  a  nearly  entire  skull, 
wanting  only  the  liindcr  i:f,  ,u  d  it  mta-urcs  alx>ut  3ii  inclies  in 
length,  from  the  hroken  end  of  tlic  pauet  il  crest  t  >  the  point  of 
the  united  preiii.\.xillatie?.  I  he  upper  surface  -  hows  the  anchy- 
loscd  calvarial  portions  of  the  [lanetals,  and  the  frontal  Umes 
divided  liy  a  suture  ;  the  contiguous  an.<lcs  of  these  four  bones 
are  cut  off,  so  a^  t  >  leave  an  a|ierlure,  occupied  by  matrix,  which 
may  l)e  a  font.tncllj,  or  .1  pineal  or  parietal  foramen.  1  lie 
frontals  form  the  u|  per  borders  of  ihc  orliits,  which  arc  bounded 
in  front  by  the  lacryuial  and  mulir  Ihjsr-s,  uivi  uere  not  com. 
pleted  behind  by  bone,  liach  froiu.il  i-  narrowed  to  a  point  at 
the  suture  between  the  tiasal  and  niaxilhiry.  I  he  nasals  are 
narrow,  but  uiden  in  front  to  firm  the  upjjcr  border  of  the 
exterior  no_-;nl,  -.vhiLh  teriiunal,'  and  is  completed  by  the 
premaxillarics.  The  in.^xill.iries  are  widened  po-!eri>ir!v,  then 
constricted,  and  again  -.Milcicd  before  their  jaiicti  11  w  ttli  the 
intertnaxiUaric*.  The  teeth  include  a  pair  of  larj^e  round 
incisors,  broken  off  close  to  the  sockets  atul  showing  a  lar^je  pulp- 
cavity,  surrounded  by  a  complete  ring  of  <lcn;ine,  which  is 
covered  by  a  thin  coat  of  cnaii.cl  on  the  front  iri  i  -i  lcs.  At 
3  mm.  behind  each  of  these  teeth  Is  the  s  ic.  cf  of  .1  sjialler 
premaxillary  tooth  ;  this  tooth  apparently  had  .i  tluii  w.ill  and  a 
pulp-cavity  relatively  larger  than  in  the  anrirmr  t  'oth.  It  is 
sc])arated  by  a  ridged  di.v^tcma  from  the  scrir  .  of  -  ix  niol.-ir  tecih 
on  each  side,  the  tirst  of  which  has  a  su!'  iri.iM^u'i.ir  crown  with 
the  base  applied  to  the  second  tooth.  I  l.e  l:itter  and  the  f  lur 
fnllowinR  teeth  arc  nearly  similar,  'u'lquadrate  in  form,  with  the 
crouns  "imjrc-scii  by  a  p.iir  of  antero-posterior  grooves, 
dividing;  the  grindint;  surface  into  three  similarly  dispfi>ed  ridyes, 
and  each  lidgr  is  sul  divided  by  cross  notche-t  into  tul)crc!cs.  ( »f 
these  there  are,  in  the  secoi.d  to  the  fourth  molar  inclu-ivc,  four 
tnberdes  on  tlie  mid  ridge,  three  on  the  inner  ridfje,  ami  two  on 
the  outer  ridge."  The  author  discu'sed  the  relations  of  this  new 
form  of  mammal,  especially  as  indicited  by  the  structure  of  the 
tcctli,  wluch  lie  showed  to  resemble  those  of  MknUstUt  from 
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tht  Kmpa  of  Wiirtembcrg  and  th«  Rhxtic  of  SomerMishire, 
•od  tbOK  of  tbe  Oolitic  gmns  Sttra^ntUkus,  the  former  having 
on  OMih  toodi  two  mttltitu1»erculatc  ridges  ami  the  latter  three 
tUgeSi  bat  wMl  only  two  tuticrcles  on  each.  The  fofi*il  prewats 
no  characters  to  ihow  definitely  whether  the  animal  it  repre<<ents 
wan  a  placental  or  a  non-pUcental  mammal. — Cranial  and 
vertebral  cliaractenof  the  crocodilian  genus  Pltsiosuchus,  Owen, 
by  Prof.  R.  Owen,  C.  B.,  F.R.S.  In  this  paper  the  author, 
with  the  view  of  showing  that  the  Kimnieridgian  SleHfcsaurus 
wuLtisflii,  Hulke,  really  forms  the  type  of  a  distinct  genu^  dU- 
ensMd  the  characters  ov  which  Cavier  divided  the  r  ^vils  referred 
hf  him  to  the  Crocodila  into  three  principnl  ^^r  uj^^,  tu  which 
GeoHroy  St.-Hiliire  gave  generic  name«,  andiliuNe  by  which  the 
lAtter  author  afterwards  dislingui^hcd  his  genua  Suiieotaurut, 
indudine  Oolitic  form',  frutu  the  Lia»lc  genua  Teltosaurus. 
From  hu  eapo»ition  of  iHcm:  characters  the  author  condndcd 
tlMt  the  above-named  species  does  not  belong  to  SteneosoMrus, 
Gceft,  and  he  proposed  to  make  it  the  type  of  a  new  genus, 
fbthmekm,  uiaracteiited  by  the  convergence  of  the  frontal 
bone*  to  a  point  nearer  the  apex  of  the  sktill  than  in  StemHftaums, 
by  the  estenaion  of  tlie  gradnally  aitennatcd  nasal  bones  into  a 
poini  peoelimliBg  the  bind  border  of  tbe  nostril,  and  by  other 
pecnlieiities  of  the  skull,  teeth,  and  vertebne.  The  author 
pointed  ont  tint  this  form,  like  Sfemwaumt,  hdped  to  bridge 
over  tbe  space  between  the  liassie  Teicosanrs  aai  ibe  Tertiary 
end  recent  Crocodile*,  even  eppmediiog  nearer  to  tbe  latter  than 
the  older  Oolitic  type. — On  some  tracks  of  terrestrial  and  freah- 
mtar  enimels,  by  ProC  T.  McKenny  Hughes,  M.A.,  F.G.S. 
TheeMtluw's  obMivations  heve  been  made  00  certain  {rita  in  tbe 
district  ebovt  Cambridge  which  ere  filled  with  the  fine  mod 
pradnoed  in  washing  out  the  phoephatie  nodules  from  the 
"  Cambridge  greensand  "—a  ceam  at  the  bese  of  the  chalk  marl. 
As  the  waler  nadaelly  driee  np^  •  enrfaee  of  extremely  fine 
ealearaou  wmk  eipoied.  This  deposit  is  often  very  finely 
hminatwl,  aai  oceMHaally  Mtting  the  lamin«  old  mmces  can 
be  difcovwed,  which,  aAtr  having  been  exposed  lot  Mae  time 
teOeeir,  had  beeaeovcral  up  by  a  Ikcah  Inflow  ef  watery  mud 
iBiofhept.  Tbe  aadMcdeMrfltadtbe  <ba«Mtcr«f  the  etacks 
made  in  the  process  of  drying,  and  tbe  molts  prodooed  when 
these  were  oiled  o^  He  efio  deeerilMd  tbe  inckt  made  by 
varioaeiaaeetSiiDffleatinghow  these  were  modified  bgrOe  degree 
of  softnen  of  the  mnd,  and  pohiled  ont  tb»  dHfcwaiuM  in  tbe 
tnwke  pradoeed  byfaMMte  with  Itsgs  and  iMn,  and  bf  Anaelids, 
sodkea  caidiwaims.  The  mailta  made  by variatmwotmt  end 
fatfvie  wUdi  bamw  hi  tbe  mad  were  aho  described.  Harks 
reMnliliiig  thoee  celled  IfmUa  and  Myrimmla  are  pradaeed  by 
a  varis^  of  animals.  The  giranpe  of  fe»qiienlee  whidi  are 
■AtSMd  diuing  a  frost  v  night  aho  have  tteir  impiea*  on  the  mud. 
The  aathor  concluded  by  eapKsriae  the  opiafanthat  Cntmama^ 
HenUa,  Crotsopo^  and  Bdmtatriti  were  nwn  tnek«i  not 
aarine  v^etation.  ashaabeensmatediathecaie  of  thefifst. 
■or,  in  the  second,  the  impren!on  w  the  eetnel  body  of  cilhtea 


Anthropological  Institute,  Nuveml>er  27. — I'rof.  Flower, 
F. k.S.,  1  rcbifkiit,  ill  thf  chair. —  Dr.  (.  G.  Gar*:)n  read  a  paper 
on  the  craui.il  charactef-.  the  natives  of  Timor  Laut.  The 
oMc 'logical  rciii.viiis  ilescrilidl  in  this  pa(,cr  were  obtained  by 
Mr,  H.  O.  Forljcs  from  the  district  of  Larat,  and  consist  of  a 
serias  of  eleven  skulls  and  crania.  The  four  male  skulK  are  all 
of  a  rnund  form,  and  resemble  one  another  in  general  appear- 
ance ;  of  the  female'^,  five  correspon<l  in  form  to  the  male  sIvulU 
in  being  short  and  broad,  but  the  >ixth  differs  markedly  fmrn  the 
others  in  being  narr  iw  in  pro[)i>rti  m  to  its  length. — Mr,  11.  O. 
Forbes  read  a  pai  cr  on  the  ethnology  of  Eastern  Timor,  re- 
ferring especially  to  ihe  great  intermixture  of  race  that  has  taken 
place,  and  to  the  occurrence  of  a  red-haired,  blue  eyed  race 
in  the  Interior  ;  to  the  numerous  dialects,  mauy  of  theiu  unin- 
telliJible  at  a  short  distance  from  the  divtiiet  in  which  they 
are  spoken ;  to  the  religious  rites  of  the  |ieo|)le  of  certain 
re^jions,  conducted  a  priest  in  what  is  cnlle<i  the  Uuia  Lulik 
<  >r  Taboo  Mouse)  with  an  intricate  and  imposing  ceremonial ;  to 
their  marriage  ceremonies  and  customs,  which  in  >ome  diAricts 
remind  one  of  the  Australian  totem  system  in  the  occurrence  of 
husband  clam  and  u  ife  clans ;  to  their  death  and  Inrial  rites  ;  to 
their  system  of  liw  and  jtistice,  under  which,  though  the  chief 
was  king  and  judge,  each  freeman  had  Ihe  right — or  took  it — of 
l<rtvate  war,  retaliating  on  the  wrong-doer  with  bis  own  hands 
for  loss  in  his  property  or  person.  "  Eye  for  an  eye"  ran  their 
code,  like  our  own  Old  Ei'glish  one,  "  and  life  for  lin^  or  for  each 
iaar  damages."  Mr.  Forbes  bad  directed  special  inqairies  into 


tbe  alleged  habit  of  the  ThMiese  in  iataatioaaUy  artificially 

distorting  their  inbnts'  heads.  No  sndi  custom  was  fboad  to 
prevail  in  the  districts  tr-ivcr<,ff!  by  him. 

The  Victoria  Institute,  1  Wci-mbcr  3.  — A  paper  on  recent 
l  -yi !■  gic.nl  res  arch  in  its  liiMical  lelatii  in  w as  read.  In  it 
!h'j  .iiitlii  r,  ihe  Rev.  H.  G.  Tonikin«,  describe<i  the  result*  up 
to  the  jircsriit  of  those  re-earthes  which  ;ire  now  lieing  made  in 
r^yi'i,  .illiiding  in  warm  lernLs  to  the  aa»istance  rendered  bun 
in  tlx?  i>repar.ttion  of  hit  sanmaty  «f  thsM rMabfl  by  M. NaviOe 

and  I'rof.  M.ispero. 

The  Institution  of  Civil  Engineers,  November  27. — Mr. 
Brunlee<,  proident,  in  the  chair. — ^The  paper  read  was  on  the 
new  Eddystone  ligfaAonsetby  Mr.  W^niam  TkcgattheaDontfans 

Assoc.M.Insf.CE. 

CAMnRIlJGE 

Philosophical  Society,  Nov.  a6. — The  following  commuci- 
rations  were  made  to  ihc  .Society  : — On  the  mra'uremcnt  ?  f  elec- 
tric currents,  by  Lord  Rayleigh.  Theaathor  referred  to  the  method 
of  meunri^g  comata  Iqr  the  rilver  vohexneter  as  suitable  for 
currents  from  tK  amptre  to  4  amperes,  and  slated  that  the  elec- 
troehemieal  eqnmJent  of  silver  as  determined  at  the  Cavendish 
LabMaton  was  fliy  X  iO->.  A  second  method  was  described, 
snlted  forlaiger  enmata  1  it  eonu^ts  in  balancing  the  diflerenoe 
of  )>otential  between  two  points  in  the  dienit  tfaiongh  which  tbe 
current  is  running  e|(Binst  the  efiects  of  a  standaid  cell  workoag 
through  a  large  resblaace  snch  as  laooo  nbms.  The  author 
sugi{ested  as  a  third  mcthed  the  vae  of  the  rotation  of  the  plane 
of  pobwiiatioa  of  light  pMsInK  lhro«|^  a  piece  of  heavy  glass, 
roond  which  the  cairent  drauatca  in  a  eml  of  thick  wne.  A 
current  of  40  amnerai  «^  nndaee  aiDlathM  of  15*  if  the  ooil 
have  one  bendicd  tuna; — On  die  MOttianiintnl  of  temperatare 
by  water- vapour  pressure,  by  Mr.  W.  N.  Shaw. — On  some 
measurements  of  tne  well-known  dark  rings  of  quartr,  bv  Mr. 
I.  C.  McConneL— On  the  origin  of  segmentatiai  tn  aiuinala,  fay 
Mr.  A.  Sedgwick. 

EDiMBtnaH 

Royal  Society,  Dceembcr  3.— Tbe  Rit(ht  Hon.  Lord  Mon- 
creiff,  president,  in  the  chair. — This  beinf  the  opening  n.eeting 
of  tbe  icist  session,  it  bad  been  the  intentkm  of  the  President  to 
give  a  Review  of  the  Hundred  Year's  History  of  the  Society  ; 
but,  on  account  of  bis  indisposition,  the  meeting  permitted  its 
postponement.  Mr.  Robert  Gray,  one  of  the  vice-prer>dent», 
occupied  the  cbair  during  the  remainder  of  the  evenm,'. — Prof. 
Turner  communicated  a  paper  by  Prof.  Haycraft  on  the  limita- 
tions in  time  of  cwnscioos  sensation.  The  paper  contained  the 
result  of  e«peria:ents  on  tbe  limitations  in  tin  e  of  tactile  and 
thermal  sea»atioti',  and  dealt  also  with  the  lim  taii.^ns  in  the  case 
of  the  different  senses --Prof.  Tait  read  a  laperby  Mr.  \V.  F. 
Petrie  on  the  old  English  mile.  The  old  mile  was  longer  than 
the  present,  and  consisted  of  5000  feet  of  13  inches.  It  seemed 
to  be  identical  with  the  old  French  mile.  The  furhmg  hatl  no 
connection  originally  with  the  ndle,  which  was  modified  to  'uit 
the  former. — Mr.  Patrick  Geddes  read  a  communication  on  the 
re-formation  of  the  cell  ibeoiy.  In  .1  ^ec  nd  paper,  in  order  to 
explain  muscular  contraction,  he  advanced  an  hypothesis  based 
on  iheesbteaeeof  snrfiure  tension  in  ilaids. 


Dublin 

Royal  Society,  November  191 — Sceiian  of  Physicnl  and 
Experimental  Sci«ice  :  G.  Johnrtone  Stnney,  F.R.S.,  vice- 
president,  in  tbe  duir. — Prof.  W.  F.  Barrett  read  a  paper 
on  hearing-trumpets  aiKi  an  attempt  to  determine  their  reia> 
tive  efficiency  by  physical  means.  With  the  view  of  ob- 
taining a  steady  and  comparable  source  of  sound  of  a  pitch 
and  quality  rc^embling  the  human  voice,  a  reed  pipe  was 
inclosed  in  a  padded  box  with  an  openiaig  on  one  .side,  end 
blown  by  a  steady  current  of  air  from  a  bidder,  a  manometer 
sho\<ii  gthe  pressure,  which  was  kept  CoB>^ta«t.  Tbedistanoe 
at  which  sound  from  this  rource  cea'ed  to  be  aadibte  was  noted, 
and  in  cases  of  sli^t  deafness  a  sliding  shatter  was  added.  In 
other  arrangeawnts  deviled  by  the  author,  the  principle  of  inter* 
ference  of  sonorous  waves  wes  utUised,  the  degree  of  deafhcaa 
being  estimated  by  tbe  departure  from  coiD|dete  interference. 
An  indui'tion  behnce,  in  which  tbe  iaternipter  was  a  C  tuning- 
fork,  was  also  tried ;  as  also  a  siren  driven  Yij  a  fJUng  weight 
and  blown  by  a  current  of  air  at  eonstant  presHue  j  bat  none  of 
these  arrangements  were  so  rimple  and  mufarm  aa  the  reed.  An 
attempt  wa«  made  to  test  tbe  vane  of  ear>tnnnpets  by  ix>eaiu  r  f 
a  sensitive  flane.  Tbe  flame  wm,  boweter,  la-  sensitive  than 
the  ear  to  sonads  of  tiie  pitch  of  the  Imnan  voter.  Tbe  aotbor 
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;  the  BMin  dUeet  of  ■  beuiqg-tnimpct  khoold  be 
J  ant  hMtdncMi,  mad  ftr  ttii  jmfo&t  the  portable  whim- 
pering tibe  was  andoubtedhr  the  beit  lor  contewatfam.  F«r 
other  pmpom  the  {irinciplcilaid  dova  bjr  Laid  Rn^eigh  ihoald 
be  BMTC  tenerally  adanieil,  tte  telooopic  joinled  uutnuaeat  «f 
nadnl  dope  b«ii)g  the  ararrit  appraadi  to  ihaoiT.— ftof.  G. 
P.  FimenkL  F.R.S.,  read  a  paper  on  the  qaantvyof 
caiamMBtad  to  the  edaer  by  a  nriable  cnrfent.  The 


tkomAitaBalternatingelettrieauNntitf  hpradi 
of  ttemanof  light,  asiiwodd  do  apoa  the  aMM  probable 
kitnnlideM  of  Maxwdni  dcetromacaeiic  Ihaaijr  of  Ii|h^ 
TOW ndhtte  cncri^y  equal  to  m^mM'x  10-* e^i  per  eeooad, 
«hMailillieiBii0ietiG  aMMcnt  of  fte  cmm.  aad  H  ia 
nei^erili  alMnMdoiH  per  •aooad.«>W.  &  Wilm  exMUted 
3  iimple  form  of  lefleeooe  epeetroaeoae  with  a  dUbaction 
gmting,  whidh  wa»  deMribed  Howard  Grabb,  F.R.S.  By 
a  pek  of  wimn,  I7  vUdi  (ht  11^  b  iwke  n- 
!  aecesiity  for  harqc  an  faHrfnaBeat  of  faHomcdcat 
leagdi  is  avoided.— K.  1.  Moea,  F.CS.,  exhibited  a  remarkable 
tpedncn  of  crystallised  idbBite  froa  Japaa.  The  crystal! o- 
^phtc  characters  of  rinilir  gptrtmtBt  WTfr  leeealljf  beeo  de- 
scribed  by  £.  S.  Dana.  Mr.  Mom  fovad  Aat  fUi  sttbaiteBay  he 
regardedas  pnatkallr  pare  antimony  tersulphide  ;  a  very  minute 
trace  of  iran  isdienoly  im^mrity  present  in  appreciable  quantity. 

Secti^  of  Natural  Science  :  I'rof.  V.  Uali,  K.R.$..  ia  the 
diair. — H.  St.  John  Brooks,  M.B.,  read  a  paper  oa  the  oeta* 
elO0  ead  aithrolngy  of  the  haddock  {Gadms  grltfiimi^  The 
fcetnre  of  this  paper  wa<  a  dcacriptian  of  the  articnktiona 
of  all  the  bones  and  the  attachments  nf  the  variou  lijjaments. 
The  author  drew  attention  to  the  beantifnl  arran^^cmcnt  of  the 
articnlatioBS  of  the  upper  jaw  of  fishes  which  is  seen  to  great 
advantage  in  this  form.     Ligaments  passing  from  the  palate 
bones  to  the  premaxillx  of  the  opposite  side  are  crossed  by 
others  passing  from  the  elhawid  to  the  maxilbe,  the  »  hole  form* 
ing  a  Uttice  like  arrangement    By  these  Ugaaseati  tin  oomp<^ 
nent  parts  of  the  up|)er  jaw  are  kept  ia  eoatact  witt  a  ixidale  of 
cartilage,  whidi  lie>  between  them  and  the  ctfaaoid.— Prof.  V. 
Ball,  K.R.S.,  exhibited  and  drew  atleaitiaB  to  a  ooagkxBerate 
of  quart!  pebbles  which  is  fonod  at  the  base  of  the  chalk  in 
certain  parts  of  the  county  of  ABtrliB,aiid  iriddi appeared  to  hiui 
(o  l)e  inconsistent  with  a  deep-sea  oriffin.    He  aUo  exhibited 
bonci  of  red  deer,  ox,  pic,  fragments  of  pottery  and  flint  llakc?, 
Jcc,  from  a  kitcticn  midden  at  White  I'ark,  Bray,  Co.  Antrim. 
Am->nj;  •  pecimcns  recently  contributed  to  the  Geolo^icil  Museum, 
tainplc'.  of  spherical  phosphorite  from  Southern  Russia  were 
exhibited.     One  of  them,  which  had  beeu  sliced,  »bows  a 
!>cautifully  radiated  internal  structure  ;  this,  it  is  hoped,  will  be 
figured  and  published  with  details  shortly. — Dr.  W.  F'raier 
rcid  a  note  on  bones  and  .shells  obtained  from  drainage 
cuiting>  at  Sandymaunt. — G.  Johnstone  Sloney,  F.R.S.,  ex- 
hibited cores  of  limestone  found  in  the  drift  overlying  Cam- 
brian slates  near  Grcystones,  Co.  Wicklow.    Water  pcrc  jlates 
through  the  drift,  and,  on  reaching  the  Cambrian  slates,  makes 
its  way  boru  in'.ally  thr  iugh  the  lowest  layer  of  the  drift, 
corroding  the  lime-.tone  Ixiulders,  which  form  one  of  its  con- 
stituents ;  cores  of         limestone  are  frequently  found  of  some 
Cmta-tic  form  in  llio  li-ar!  of  a  iVi.abl?  mass  which  remains  in 
the  part  of  .-i  boulder  thai  hxs  lx:cn  acted  on  by  water  charged 
wish  cirbonic  acid.  This  >hows  that  the  C'  tii>  1  11  is  still  actively 
pro-^rc^sinj;,  im  l  that  the  drift  i^  heic  u  aitrgoing  a  change 
which  is  rajiid  I'ru  :i  .1       ;o,;u;il  ]  -  ii:it  it  \  ;-nv.    The  water  al  o 
washes  away  the  (m-  p.uiiLk--  ul  tUy,  aiid^the  result  of  the 
ih.-ifi^c  i--  to  .tUlt  a  cI.tv  drill  cunt  iiiiiii^;  a  gre.it  number  of  lime- 
toiie-.  w  ith  some  stone-,  of  ^thcr  kimls  into  a  gnivel  obtaining 
chiefly  these  otlicr  -t  •nes. — .\.  G.  More,  F.Z.S.,  exhibited  a-  a 
^pecinicn  recently  .K  iuirid  by  tlic  N.itural  History  Museum  the 
aountnin  Goat  (J/.;;,;".- 1   i  .r/   .ifM'i  from  the  Kocky  Moun- 
liins.      This  animal  13  rcin  u iMe  for  the  abundance  of  its  Soft 
white  hair;  it  has  the  ^cr.'jri;  .i|  ]  L.ir.mce  of  the  gOat^  aod  jtl 
horns  bomewbat  resemble  those  of  the  chamois, 
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AClltny  of  Sciences,  IV-cembcr  3. — M.  I'lanchard, 
president,  in  the  chair.  —  Note  on  the  univer.-,il  liour  pro|Xise<i 
file  Conference  in  Rome,  by  M.  Fayc.  The  author  uri;e^ 
x.ntral  objections  a^jaiunt  the  adoption  of  Greenwich  a.'-tron  )- 
mical  time  and  meriili.in,  c  ilcu!  itinj;  the  longitude.,  froui  o  to 
24h.  ea.-st,  which  might  !>c  i  1  mvenient  for  navigation  and  a-tro- 
■  niicul  pvir^'o  e  ,  luil  iiiisuit.\filc  for  railway-s,  telegr.ijihs,  ^  iveni- 
UKiit  otliccs,  and  the  public  generally.    For  the  formula,  uni- 


versal time  m.  feeal  time  -  (L  -f  lah.).  where  L  ladicates  the 
longitude  ealealated  cast  fixnu  Greenwich,  he  proposea  to  abltt- 
cute,  universal  time  =  I  jciI  dflM  —  L.  The  fMmuU  would  dm 
be  simplified  by  the  ^uppressioa  of  tibe  bit  terai,  and,  iostaad  of 
Gfoenwich  astranomical  tiina^  the  «Ml  hoar  woaU  be  adopted 
aa  the  vnlvenal  hoar;  Thna  woald  heairaMed  thetneoBrenience 
of  dl«M[i«enient  betweea  loeal  and  wdvemi  time.  \>hich  would 
ofherwbe  he  felt  predsdy  hi  the  mget  densely  pco(i|ed  r^oM 
of  tbedobe.— RamarktOB  IL  FlutMi  de  Mood^s  so-caUed 
mwhaiilnl  praUem  of  dM  two  cfeaia^  by  If.  H.  ResaL— 
On  pimnthre  biocnlaHoii  with  aitUidaUy  devdoped  charbon 
nma  atteaoeted  the  aNifaod  of  rapid  heaung,  by  M. 
A.  Chaoveea.  Of  a  hHfe  aaaber  of  dteap  inoculated  with 
geniM  heatel  to  4-  8al*  not  one  eaeeaBihed.  although 
further  tests  showed  that  the  germs  themsdires  had  lost  none 
of  their  prolific  vitality.— Saaaiary  reports  on  the  results  of  the 
French  miaioB  to  Cape  Hen:  a^tronomial  observations  hy  M. 

H,  CSoareeile'Senenn ;  terrestrial  magnetism,  magnetic  register, 
and  pbotognqMc  work,  by  Lieut,  fi,  Payea ;  megaetic  ottsenra- 
tions  made  at  Orange  Bay  by  M.  Le  OinndHer ;  fimmt  of  the 
meteorolo^ictl  observation*  made  at  Orange  Bay  between  Septem- 
ber 26,  iSSz,  and  September  1,  18S3,  by  l.icut.  J.  Ixph.-iv. — On 
the  afaeorptioa  liae  prodnced  by  dihitcd  blood  in  ibe  violet  and 
ultra^yblet  c^l^ia  of  the  spectrum ;  photographic  reproduction 
of  this  line  la  aolar  Qghl^  hif  If.  J.  L.  Soret.— On  the  secular 
variation  in  Ae  diredioa  of  terrestrial  magnetic  force  at  Paris 
(eoothiaed),  bj  M.  I*  DeKrdx.-~I>escription  of  an  "aero- 
phme''constrBetedforthe  purpose  of  furthering  aerial  naviga- 
tion, by  M.  de  Sanderval. — Supplement  to  a  previous  note  on  M. 
Ti-sscrand'sfomrala connected  with  the  celestial  mechanism,  by  M. 
Radao. — Determination  of  the  mutual  distances  of  the  three  masse, 
in  the  mechanical  problem  of  the  three  bodies,  by  M.  A.  Lind- 
stedt. — ^Theory  of  the  ricocheting  action  of  spherical  proiectilaa 
on  the  surface  of  the  water,  by  M.  E.  de  Jonquieres. — On  the 
theory  of  Abelian  integrals,  hy  M.  E.  Goursat. — On  a  theorem 
of  Riemann  connected  with  the  functions  of  independent  h  vari- 
ables admitting  a»  systems  of  periods,  by  MM.  H.  Poincar^  ami 
E.  Picard. — On  the  geometrical  curve  of  the  fourth  degree  with 
two  double  points,  hy  M.  Hiuibcrt.— On  the  int^ration  of  a 
homogeneous  rational  function,  bv  M.  C.  St^)^anos. — Measure 
ment  of  the  difTerence  of  potential  of  deetric  layers  on  the  .-iuHace 
of  two  liquids  in  conta  t,  one  illustradon  (continued),  by  MM. 
K.  Bichai  and  K.  BlondloC— On  M.  De  ains'  optical  experi- 
ment :  determination  of  die  optical  constants  of  a  birefractive 
ciyslal  of  one  axis,  by  M.  Lnden  L^vy. — Researches  on  the 
stability  of  solidified  superfased  sulphur,  by  M.  D.  Cemez. — 
Un  the  artificial  prodnction  of  Mie>sartine  fmanganciiferous 
garnet),  by  M.  Ales.  Goigeo.— Experimental  researches  on 
the  devdopment  and  aceanudadon  of  saccharine  (the  phe- 
nomenon of  "  saccban>grfnie ")  in  beetroot,  by  M.  Aime 
Girard. — On    iIil'    acetate  of    biprimary  bichlorcttcd  ethyl 

(CICH'-CH-  \ 
CICIP-CO  /^r  reaction  of  the  mono- 

chlorelted  chloride  of  acetyl  on  nionochlorhydric  glycol,  by  M. 

I.  ouis  Henry. — On  the  conditions  suitable  for  accelerating  the 
oxidation  of  siccative  oils,  by  M.  Ach.  I.ivache. — On  copjier  as 
a  preservative  again.st  infectious  diseawj^,  and  on  the  abvilutely 
harnilc.vs  character  of  the  p  iwders  of  this  metal  employed  by 
workers  in  copper,  by  M.  V.  Burq.  Krom  his  further  rc:<carchcs 
the  author  mainlain.s,  against  recent  statements  to  the  contrarv, 
that  c  ippcr  undoubtedly  possc.-.'^cs  certain  prophylactic  properties 
against  jevcral  infectious  maladies  and  especially  against 
cholera.— Construction  of  the  scapulo  clavicular  cincture  in  the 
serie-.  of  \'ertcbrate-,  by  M.  A.  I^ivocat. — On  the  sexual 
ar  d  huval  p  .lym  ir|  lilsiii  of  the  plumicole  .Sarcopid.T,  by 
M.M.  b.  L,  i'rouesiart  and  P.  Mcgnin.  —  Researches  ou  the 
physiological  properties  of  m.ali  ise  (continued),  by  M.  Em. 
Buurquelot. — On  the  Adajii^  in."x,  a  new  genus  of  nummals 
occurring  amongst  the  Lower  Eocene  forma'ions  of  the  iici^;!)- 
bourhood  of  Reims,  by  M.  V.  Lemoiue.  —  On  the  du- 
c  ivery  of  the  i:;enu.-.  Equi-etum  in  the  Kimmerid  e  ti.iyi^  of 
Belleine,  dc(iartment  of  Orue,  by  M.  L.  Crie. — On  the  (|u  itcr- 
nary  lignites  of  Bois  I'Abbe,  near  £^pinal,  by  M.  1'.  Fliche. — 
(In  the  reuiarkaMe  sunsets  observed  at  Paris  and  elsewhere  in 
I'r.iiice  1.11  Novel. il  ei  26  and  27,  by  M.  I..  Keri.,.u.  The  author 
(o  i}is;.iei  1  this  ].beuonienon  may  be  coiineetei!  with  u  coudi- 
ti  p.  i  f  the  aim  -  pbcrc  which  recur-  t  ii  the  same  day  every  year. 
I  ll  ctric  di-'ur  antes  have  been  regularly  observed  between 
NiACiulicr  arii.l  28  c\cr  since  tbo 
occurred  on  November  27,  1873. 
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PllD«lc4l  Society,  November  16. — The  expehmeots  with  a 
vitw  to  ddennlning  the  ncntnJ  point  in  the  ip«ctniin  in  the 
cut  cf  thecoloarfaluid,  which  Dr.  Xtiajf  eoBuannicated  to  the 
Scdilf  in  March  lot,  hsve  dnee  been  farther  prosecuted 
tqrbiD.  With  the  hdp  of  the  afipifntaa,  foraerlj  docribed, 
coatiMing  of  a  pritn,  •  movihle  eoUhnttor,  and  n  telCMope 
4fa«elcd  tomrds  the  pclan'sedgei  Dr.  Kfinis  hud  now  noeeeded 
fa  jhitT'*^'lt  fa  tfwiecB  diflennt  enact  of  ctdonr-bUodneaa  the 
pkee  of  flw  ipeetnas  at  wUdi  tfccae  edioar>blind  pcnams  Mt 
tbt  twiwiim  of  wbbo— of  the  place,  aamelj,  which  ap> 
pcand  to  ttm  eaeHy  of  die  mme  hne  u  wonid  n  aocfaee 
Mwmd  wllll  MUBtiia  nod  i&ono  upon  by  the  light  of  white 
doodi*  Eech  awnmrement  was  carried  ont  eight  timet,  and 
dm  dm  nvangp  token,  bjr  which  it  appeared  that  tlte  error 
fa  die  tiBgk  meaawemeat  was  ooolfaed  probeblf  between 
0x9  and  ±  O'S  BuUioBaa  of  n  aBuaeln.  Ueaaore- 
carried  ont  with  an  indhridnal  the  reeood  time 
la  Inlcrvnl  of  fanrteen  dn|f ,  ahowod  Bkeirfw  the  anme 

 CM,    hk.  tlw  ease  of  the  thirl eeo  «aliaBr<Mfad  persons 

who  war*  cnamfatd,  naMoa  them  haiaf  haft  mi*  and  men- 
hGnd,  the  nettinl  point  lay  between  <9I7  and  $047  milliontht 
of  a  millintetTe,  wave-leogtli.  If  the  pcnona  ao  examined 
were  ranged  in  acBordanco  wilk  the  wn»>kn|d>  of  their 
ncalial  point,  it  was  leaad  that  iriAnlbo  limiu  abova  specified 
fhcy  famed  a  Miljr  eewtianoaa  icdaa  to  which  red-  and  green- 
hllDd  peiioae  toolc  tbdr  plaeea  inifi*effaiiBatelr.  a  rcanlt  in  per- 
fect agreement  with  former  concioslona.  Ib  BH  liMt  favewga- 
tioBs  into  the  nibject,  Dr.  Konig  had  fttSm  fond  A«t  the 
iatcnaity  of  light  encrdacd  an  iaflaeaeo  oa  die  ritaalion  of  the 
aentral  point,  and  had  aoirfMlMr  nwaeeaUd  dda  mtalioB  by 
experiments  on  thiao  fadhidiiJa.  Tor  tba  giadaaUoa  of  the 
faitentity  of  light  ha  amda  an  of  two  Meal  pcina  fa  hont 
of  the  c  Uimator  Mli^  aad  Hmhi^  fa  the  oue  of  all  fhree 
individnaLs,  that  widl  faicren^  falvaity  of  light  the  Ben- 
tml  point  appfoadwd  doi^cr  to  Oa  ^oM  aad  of  the  qiec- 
tfom.  Let  the  wave-length  be  tahn  at  ahocitM,  and  the 
intentity  of  light  oa  ocdiaatc^  then  would  the  curve  of 
the  neutral  points  fivm  ao  atiai^  Hn^  and  would,  under 
great  increase  of  intenriq^  moaat  apwaids  almost  perper- 
dicnlarly.— Prof.  Schwalbe  had  fa  the  tununcr  of  tbi«  year, 
as  in  former  years,  visited  several  glacial  cavities,  a  b«^di 
of  im^uiry  in  which  be  particnlarly  interests  himself.  In  these 
iavettigationx  he  took  special  note  of  the  cold  winds  issuing  from 
iimnrea  and  clefts  of  the  places  in  question.  At  Que^tenljcrg. 
for  example,  in  die  Soothern  Harz,  he  found  a  place  where  from  a 
fiaanre  in  a  steep  gypsum  wall  of  about  too  feet  high,  and  haviDf; 
a  southern  aitnatioD,  a  wind  issued  with  a  temperature  of  3'  C, 
while  the  temperature  of  the  air  immediately  surrounding  it  wa^ 
30*  C.  warmer.  The  temperature  in  tbe  stone  iisoures  was  found 
tw  him  to  be  afill  lower,  tbe  thermometer  often  showing  rero 
tbon^  while  fa  the  cavities  themadvca  the  temperature  he  had 


fcaehllf  obiarred  (in  July)  was  5*  C  Prof.  Schwallic  1  rriiglit 
ont  the  net  of  die  great  dJATu' ion  of  such  glacial  cavi  ic^.  \\,: 
aidei  two  fa  the  Harx,  he  bad  tbi«  summer  countctl  mxwy 
as  twenty  to  t«ca^6v«  ffawial  cavities  mostly  quite  unktun  n 
hitherto,  in  the  Kant  Moaatains  on  the  SDUthem  frontiers  uf 
Camiola.  With  regard  tothe  exphm^iti  in  of  this  ])hrn<>inenon 
he  still  held  by  the  view  fiDcmerqr  tet  forth  by  him,  tli.u  the 
cold  was  caused  by  the  water  which  had  been  coolril  to  4  C. 
filtering  through  the  porooa  stone,  and  he  deemed  a  re^uui{.ti on 
of  Herr  Jungk's  experiments  on  the  cooling  of  thr  'iilI  linK 
water  necessary  to  a  definite  decbion  on  ihe  cause  of  glacial 
cavities. 

Plqral^lteal  toefaty,  Noveabar  aj.— In  dw  eottex  of 
Oa  vertical  lobe  of  die  brafa^  PiraC  Maak  had»  aa  la  loMwn, 
daawwatfateddiatdioaepaiateBwapa  of  vofaatoivaHiieiMlMd 
eacb  of  them  a  dtflidia  eaalnl  ana  whcan  dnlr  nowments 
oooldbeladaead.  Oaepartof  diiiea(tiealana«Mncognis«<i 
oat  of  dw  aoada  of  Oe  aana  and  aeck,  and 
!  two  poapt  had  been  topicalb  dfathnirftbcd.  Prof. 
Unit  eoojectnrad  that  tbe  voluntary  amodn  of  ne  hoyax  and 
jamwrnU  be  found  tohave  their  oeatta  in  tfce  nedea  of  the 
nntatane  appropriate  to  the  jagnlar  amdoa.  Dr.  H.  Kranse 
badpaftthitooBjectaKtoaEpcriaeatalpcoof,aadfanDdit  con 
famao.  Oa  bondi^  badt  a  dog't  qiqpallii  aad  drawing  for- 
ward itt  tonpM^  Oa  larynx  coidd  niT  Nodily  be  obocrved  \rj 
d^B^  and  whaa  ^j^j^^    P***  ^  the  eafahtal  membmne  was 


rise  of  tbe  larynx,  tbe  movement  of  tbe  cfaate  vacaln  loa  flaee 
situated  in  the  middle  between  ncpiratiaB  aad  piwaatio^  Ae 
rise  of  the  palate,  the  contraction  of  the  conttrktor  phai]jd% 
and  movements  of  the  hindermost  pnita  of  the  tongue,  laat 
tbe  part  of  Ihe  membrane  in  question  wns  ihf  ccnin  of  dia 
laryngeal  movements  was  further  con6rmetl  liy  cxperiaeiltaf 
extirpation  which  were  performed  sncoetsfally  on  both  lidei 
with  ten  dogs.  The  part  of  tbe  membrane  was  expeiimenled 
OB  in  this  way  first  on  one  side  and  then  on  the  otter,  aad  aflv 
all  inflammatory  symptoms  had  disappcarfd,  and  toe  eadaal 
womids  were  cicatrised  or  in  proce-s  of  cicatrisation,  it  wat 
foond  that  eight  dogs  bad  entirely  lost  the  capability  of  bark« 

S\  and,  on  attemptiaa  to  bark,  uttered  either  no  soaad  or 
y  a  hoarse  whine,  sneh  aa  new-bom  puppes  emitted.  la  ^ 
case  of  the  two  dogs  which  after  tbe  operation  continued  capable 
of  barking,  it  appeared  that  the  excision  bad  been  made  too  fttr 
on  the  outside,  or  not  deep  enough.  Seme  dogs  whidi  after 
the  o|>eration  were  no  longer  capable  of  barking  were,  after 
several  dnyK,  killed,  when  Yn.  Kraoe  searched  for  tbe  nerve 
passages,  which,  in  consequence  of  the  removal  of  the  cor- 
tical  part,  were  degeticrated.  In  the  f^anglion  mamUlart  he 
found  a  part  i  f  the  ner\-c  fibres  in  a  collapsed,  discoloured,  and 
degencmtcd  st.itc,  and  concluded  tbat  tbe  fibres  extending  from 
the  membranou'^  centre  of  tbe  larynx  to  its  mot 017  nerves  passed 
through  this  gnnglion.  At  the  invitation  of  the  President,  Prof. 
Munk  gave  a  brief  |  Ian  of  the  top<^^phy  of  tbe  membrane  of 
the  ccrcHn-m,  on  which  were  projected  the  different  sensible 
and  inotory  nerves  of  the  separate  parts  of  the  body.  On  a 
drawing  of  the  crredral  surface  he  showed  the  particular  sites 
which  were  the  centres  of  seeing,  hearing,  feeling,  and  motion 
for  the  nin'clev  of  tlic  eyr'^  ;ind  the  ear,  for  the  face,  tongue,  nape, 
neck  with  larynx  .ind  tliro.ii,  and  for  the  thorax.  A  particular 
locality  w.t>  nU  1  [i  liiited  out  fur  ihc  inu<clesof  expiration  and  for 
those  of  iiiipiralion.  The  centics  f  jr  the  extremities  had  not 
yet  been  experimentally  ilcnvmMraled,  but  no  doubt  they  wer<- 
'iuiate<1  on  the  ioyide  in  the  Lir^e  (insure  of  the  oerebrom, 
where,  on  :\LLcnni(  cf  the  unavoidalile  profaw 
occurred,  o,  cm  lions  were  impracticable. 
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MEJtRIFIELEfS  " TREATISE  ON 

NAVIGATION  ' 

A  Trmtite  0m  Nav^mtitm  /er  tkt  Uu  cf  StudtHts.  By 
John  Merrifield,  LLD^  F.R.A.S^  F.M.S,  (London: 

Lnngman  and  Co.,  1883.) 

THE  autlnr  of  this  volume  hnvinf^  been  engaged  for 
niAny  years  in  preparing  caiuiidates  for  the  different 
examinations  into  which  navigati<»  enters,  has  felt  the 
want  of  a  text-book  embracing  all  that  the  diflerent 
examining  boards  embody  under  that  head,  and  has 
endcavoure  i,  and  ire  think  waoaead^t  to  supply  that 
want  by  the  present  treatise. 

The  work,  aldiongh  entitled  '*A  Treatise  on  Naviga- 
tion," deals  only  with  one  part.  viz.  that  particularly 
relating  to  wliat  is  generally  known  under  the  name  of 
dead  reckoning,  and  dees  not  touch  on  astronomical 
observation,  which  we  presume  Mr.  Merrificld  classes 
under  the  head  of  nautical  astronomy,  but  which  is  really 
the  most  important  part  of  navigation.  The  tide  there- 
fore is  somewh.-jt  mislcatiint'.  N'eithcr  do  we  a^ee  with 
the  author's  definition  of  theoretical  and  practical  navi- 
gation ;  what  Mr.  Mcrrifield  terms  practical  navigation, 
irts.  the  management  of  the  ship^  maldag  and  shortening 
sail,  steering,  &c.,  is  usually  known  as  seamanship.  The 
theor)'  of  n.i\  igation  is  surely  the  proving  that  by  the 
application  of  certain  problems  the  particular  position 
occairied  hjr  a  resid  can  he  accuratdy  aaeeitained; 
whilst  the  practice  is  the  actually  finding  the  ship's  place 
by  means  of  the  instruments  necessary  to  give  the  data 
required  by  die  dieoty. 

But  although  some  small  points  in  the  work  may  be 
selected  which  may  perhaps  offend  the  practical  navi- 
gator confident  m  his  own  ability,  and  consequently  too 
much  inclined  to  look  down  on  the  instructions  of  school- 
nnokf  to  whom  he  is  far  more  indebted  than  he  is  generally 
disposed  to  admit,  to  the  student  this  work  will  be  found 
most  useAil :  the  chapters  are  well  arranged,  the  exercises 
at  the  end  of  each  chapter  are  pertinent  to  the  preceding 
text,  and  require  him  to  di^'cst  tlie  text  in  order  to  answer 
them  satisfactorily.  Wc  propose,  however,  to  offer  some 
remaikf  and  snggest  seme  addidons  whkh  die  author 
may  perhaps  consider  ihoald  anodwr  cditkm  of  his  work 
be  required. 

In  the  description  of  the  compass  one  type  only  has 

been  sclt  cted— that  in  use  in  '.he  mercantile  marine.  No 
account  is  given  of  the  instruments  used  m  the  navy  or  of 
Sir  William  Thomson's  invention.  This  is  certainly  a 
defiectin  the  wodc,  as  if  one  instrument  can  be  considered 
as  or  more  importance  than  another,  in  the  navigation  of 
a  vessel,  it  is  the  compass.  Without  it,  notwithstanding 
all  the  other  improvements  which  have  taken  place  in 
navigation,  we  should  be  in  ranch  the  same  position  as 
the  seamen  of  old,  who  were  afraid  t<i  venture  out  of 
sight  of  land.  In  fact  we  have  always  thought  that  the 
edvcation  of  naval  men  so  £ir  as  regards  the  oompase, 
and  magnetism  generally,  has  been  very  much  neglected, 
and  its  vast  importance  has  hitherto  not  received  that 
attentiaB,  is  twdees  en  wMrigadoo,  it  deaervea.  Mr. 
Vol.  xsoc^Ma  tjB 


St-  .t  r:*- 


Merrifield  has  made  a  great  stride  in  advance,  as  he 

treats,  in  his  ninth  chapter,  nf  the  coefficients  and  the 
means  of  correcting  the  compass  for  the  local  attraction 
of  die  sldp.  This  is  a  subject  of  great  importance  in  the 
present  day  ;  all  navigators  should  be  able  to  adjust  their 
own  compasses,  and  should  have  the  means  of  doing  so 
at  their  disposal,  as  a  compass  might  be  disabled  hi  any 
vessel,  and  in  war  ships,  particularly,  a  general  action 
might  cause  the  loss  of  the  correcting  magnets  of  every 
vessel  in  the  squadron,  when,  unless  some  oflicer  on 
board  could  replace  them,  and  correct  the  co-np  isscs,  the 
fleet  might  be  placed  in  a  most  critical  pusitiun,  more 
especially  in  thick  weather  or  when  entangled  amongst 
shoals.  We  doubt  if  the  latter  contingency  has  yet  excited 
.any  attention,  yet  its  importance  wiU  be  at  once  seen  if 
\\i  suppose  that  one  ship  only  in  a  squadron  ha>  had  her 
compass  disabled  in  action  and  that  subsequently  thick 
weather  prevails.  Such  a  ship  endeavouring  to  obey  the 
signals  of  the  admira'  mi;jht  either  fali  ir.'.o  tlif  fneniy's 
hands  or  by  fouling  vessels  in  her  own  squadron  tem- 
porarily render  them  unfit  to  renew  the  ei^gement. 

Whilst  considering  this  contin^^ency,  it  mijjht  perhaps 
be  as  well  to  draw  attention  to  the  fact  that,  in  addition 
to  our  ironclads,  many  large  steam-vessels  are  now  <itted 
with  sirens  in  place  of  the  ordinary  steam*whistle.  It 
would  therefore  seem  expedient  that  some  definite  means 
should  be  enforced  to  prevent  their  signals  being  mistaken 
for  the  sirens  sounded  in  foggy  weather  from  lighthouses 
and  lightships. 

In  describing  the  inoiic  of  correcting  the  compass  for 
the  effect  of  local  attraction  no  notice  is  taken  of  the 
method  of  doing  so  by  a  single  magnet — often  adopted  in 
the  navy.  We  are,  however,  glad  to  sec  that  Mr.  Merri- 
field refers  the  student  to  the  works  of  Sir  George  Airy 
and  Sir  Frederidc  Evaasy  to  both  of  whom  sailors  owe  a 

debt  of  gratitude.  That  we  are  able  to  navigate  our  large 
iron  ships  and  .armour-plated  vessels  with  the  same  facility 
as  the  old  wooden  ships  of  the  past  is  due  almost  entirely 
to  their  labotirs, combined  with  those  of  tlie  late  Archibald 
Smith,  F.R.S. 

In  the  chapters  on  tl.c  v.irious  methods  of  finding  the 
position  of  a  ship  by  dead  reckoning,  known  as  the 
"sailings,  "  we  do  not  find  much  improvement  on  the 
works  of  the  older  writers  except  in  one  p;irticulir — 
Mercator's  sailing.  This,  which  is  the  most  accurate 
mediod  of  dead  reckoning,  is  treated  of  in  a  separate 
chapter,  and  the  formula  for  calc  ilnin:;  the  mcri-lional 
parts  for  the  spheroid,  as  well  as  the  sphere,  is  now  for 
the  first  time  published  in  "  A  Traadse  on  Navigatioa,'* 
the  only  work  of  the  sort  in  which  we  remember  to  have 
seen  it  before  being  Galbraith's  "  Surveying.''  It  is  true 
that  Riddle,  in  a  note,  refers  the  student  to  Gauss's 
paper,  published  in  the  Philosophical  Magazine  for  1 828,. 
and  Mendoza  y  Rios,  in  his  tables,  gives  the  meridional 
parts  for  the  spheroid  as  well  as  the  sphere,  but  does  not 
say  what  compression  he  used  in  the  calculation :  Mr. 
Merrifield,  however,  seems  to  be  the  first  to  give  the 

subject  that  jirfiminf  nee  in  "A  Treatise  on  Navig.ition  " 
wc  think  it  deserves,  more  especially  now  when  the 
steamers  nmnlog  fiiom  England  to  the  United  States  are 

rea-hing  the  extraordinary  rate  of  450  miles  a  day,  and  it 
is  no  unusual  thing  to  be  two  or  three  days  without  ob- 
tidiiiQg  astronorakal  obeervatioM.  It  thereAi 
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tMeettary  to  use  the  most  rigoroos  means  to  calodate 

the  position  by  dead  reckoning;,  so  that  the  errors  of 
Steering,  &c.,  may  not  be  augmented  by  errors  in  calcu- 
latioB.  S«di  bdag  the  cas^  we  regret  that  Mr.  Merrifidd 
has  omitted  from  the  chapter  on  traverse  saflioig  the 
warning  given  in  Raper  that,  especially  in  high  latitudes, 
die  dlHereoces  of  longitude  should  be  found  on  each 
course,  instead  of  the  departures  bein^  lumped  and  the 
diflerence  of  longitude  found  from  the  result. 

In  the  chapter  on  soundings  and  tides  (No.  10),  Mr. 
Merrifield  has  published  the  system  of  the  late  Sir  Francis 
Seaufort  for  ascertaining  the  height  of  the  ttde  at  any 
moment  prn\  uii  d  we  know  the  range  and  time  of  high 
water.  This  is  the  method  generally  adopted  by  sur* 
veyors  when  circumstances  prevent  their  having  a  tide 
po!c  on  shore,  and  is  traditionally  kno  vn  :im  )ngst  them, 
though  not  hitherto  published.  It  is  fairly  accurate  when 
Che  diurnal  inequality  ii  inconsiderable,  and  we  can  re- 
commend  it  as  bcin^;  sufficient  for  all  practical  purpose!; 
in  finding  the  depth  of  water  to  be  added  10  the  soundings 
on  the  chart  in  idaoes  like  the  Bristol  and  Irish  Channels, 
where  it  is  necessary,  owing  to  the  large  ranges,  to  take 
the  state  of  the  tide  into  consideration  in  judging  the 
position  by  soundings  in  foggy  weather,  or  in  calcu- 
lating when  a  bank  ot  flat  can  be  safely  crossed.  The 
fact  that  in  rivers  or  harbonrs  certain  winds  affect  die 
hcij;lit  and  tl'.  it  .iiiiMi]i''.(Tir  |ii t  s-urc  also  li  is  an  inlluence 
over  tides  may  be  safely  ignored  in  the  open  sea,  as  their 
combined  influence  sroold  probably  never  exceed  half  a 
fathom,  but  a  range  of  fiom  three  to  five  fithoms  can 
never  be  lightly  considered  by  the  careful  navigator. 


OUR  BOOK  SHELF 

Farm  Insnts.    Being  the  Natural  History  and  Economy 
of  Insects  Injurious  to  Field  Crops,  and  also  those 
which  Infest  Barns  and  Granaries,  with  Suggestions  for 
their  Deatmction.   By  John  Curtia,  F.L.S.  Pp.  540, 
'With  16  Cblottied  nates,  Royal  8vo.  (London ;  John 
Van  Voorst,  i?S3^ 
This  is  simply  a  reissue  of  Curtis's  classical  work  ;  it  had 
long  been  "  out  of  print"  in  booksclicr!>'  phraseoln^y.  It 
remains  the  best  book  on  economic  entomology  that  has 
appeared  in  this  country,  and  has  certainly  served  as  a 
model  for  the  Reports  01  various  Stote  entomologisto  on 
dw  odier  side  of  the  AdaMie.  No  other  author  hero  has 
gone  into  the  question  of  special  injurioos  insects  with  the 
same  care  and  minuteness,  and  it  may  be  said  that  (with 
the  exception  of  ciTt.u:i    Re|iorti  i-s'.icfl    in  America) 
there  is  no  similar  collv'i  t;ve  work  futhiuUy  illustrated  by 
the  author's  own  pencil.     Tlie  |>lates  and  woodcuts  .ire  in 
Curtis's  best  style,  and  if  he  had  been  an  entoniolo^'ical 
Artist  only,  his  work  would  h.ive  remained  unsurpassed. 

Opinions  may  be  divided  as  to  the  desirability  of  re- 
issuing such  a  work  "untouched,"  when  so  many  years 
have  elapsed  since  the  publication  of  the  chapters  in  the 
PnCtedft^  ^tkt  Royai  Agriculhintl  Sotiety  that  formed 
Its  hnsis.  Mudi  and  valuable  additional  intornation  has 
lieen  obtained  since  the  original  articles  were  written,  and 
very  much  ,»!ter  ition  in  nomencl  iture  has  resulted  from 
the  eifotts  of  :,\  >tem.iti>ts  to  pLice  ihi^  branch  oi  cntonio- 
logical  science  on  .i  sounder  footing,  but  the  facts  remain 
pricticilly  un  iltered,  and  there  is  the  charm  of  a  certain 
ori:^in.-ility  in  tiic  uithor's  stylethatanyradlcalrecoBstnio- 
tion  might  l  ave  destroyed. 

Mevertlielcss  wc  dn  think  it  a  pity  that  some  one  could 
not  have  been  found  with  sufficient  knowledge  and  courage 
to  re-edh  the  book  and  bring  it  down  to  date.  On  ue 


other  hand,  this  process  mi|ht  have  resulted  in  the  work 

being  no  longer  "  Curtis's  Farm  Insects."  Its  value  would 
be  destroyed  if  rewritten,  even  by  the  most  experienced, 
and  we  think  tlie  only  practic.ible  method  of  dealing  with 
it  in  an  absolutely  new  edition  would  be  by  means  of 
copious  nanoftioaa,  not  by  reoMdng  the  whole. 


LETTERS  TO  THE  EDETOK 

[  The  Editor  does  net  hold  hii'isi-ij  i  e sil-le  far  opinions  expressed 
!y  hii  corresp<Mtd(iitj,  Xn'tlui  ,an  iindertate  to  return, 
or  to  corresff^'nd  with  the  wrifers  of,  rejected  manuscripts. 
All  noliie  is  taken  of  anonynunis  lornmunuaiions. 
[The  Editor  urgently  retjuests  cotiespondents  to  keep  their  letters 
as  short  as  possible.  The  pressure  on  hii  spaci  is  so  great 
tkeU  U  is  impMsibU  oUurwiie  to  insure  th*  uffeetnnte  mtn 
tf  tummmHktUmi  miiaimng  itUtm/img'  mud  mmd f^eU^ 

Evolution  of  the  Cetacea 

I  .\M  glad  to  tic  able  to  assure  Mr.  Srarlcs  Wood  that  1  have 
long  liccn  familiar  witli  the  .specimen  called  Eulitocetus sed/(-vieki, 
preserved  in  the  Wo  Jilwardian  Museum  at  Caintiridge,  and  have 
u']>caicdly  examined  it  with  much  interest.  It  is  uiiduuhtedlv 
Olacein,  and  :»llic  !  ti  the  genus  P ilu  itoplera,  as  Mr.  Meeley 
dem  >i  ■•li  iti  d,  i;Miii;h  diffcrinf;  in  snuilkr  ^i/c  and  some  other 
cliarao'.Hi  Ir  >m  a!iy  cxUting  siieeii--.  .\^,  however,  the  linht  it 
t 111 ^  u|ii itie  evulutiMii  uf  tlie  Cvi.ieea  is  very  small  cuui 
l>air(l  to  the  time  tli;.t  winiM  li.ivc  l'ei,  ]i  taken  Uj>  in  di>cus-,in'.j 
its  br.ii-uiL,'-,,  1  lii  i  ijiit  think  it  w  ir'Ji  iihiJe  I  j  Li'lude  To  it 
in  a  leeture  uf  which  the  length  wa-,  nett-:".ui'iy  hunted. 
It  i>,  after  all,  a  mo  t  utis,-vtisfact'>ry  fiiij;mcnt,  .t-  its  geological 
age  ii,  and  probalily  al«ay-,  «ill  retnaiii,  a  matter  of  djubt. 
Alluwioa,  however,  tlie  utni  )  t  auli  (uity  a^-i,;iicdto  it,  my  argu- 
ment would  rather  be  i-tretigllieiied  lhan  weakened.  Mr.  .Scarlcs 
WnoJ  seems  to  have  missed  the  fact  that  my  chiel  eoiitcntioii 
was  aj^ainst  the  (ircvalent  view  that  th-  Cetacea  have  been  de- 
rived f  rom  the  Carniv,ira  through  tlic  ."-cals.  Any  evidence  uhich 
throw -i  l  ack  their  orii;in  in  time  .md  di-rivcs  them  from  some 
more  general; -cd  t\ i"-  ■!  iiiauiiuaL^  v.ou!d  militate  against  thi~ 
view.  No  one  can  su|>|io,c  thai  tlie  Ui.  ;uLita  nngiuatetl  at  the 
c omir.cucemcnt  of  the  Tertiary  j  eri  Kl,  .as  we  Vn  <w  that  they 
were  then  already  difTcrcnliated  into  great  and  di.tiiict  sections. 
Their  irimitive  ancestry  inus  therefore  he  do.  deii  lor  far  back 
in  Mc  ozoic  times.  That  I  thouoht  the  Cetacc.i  existed  l>efore 
I  the  l  ertiaiy  1  criod  I  ilistinctly  intiiualed  by  sug^e--ting,  as  an 
,  explanation  of  the  ab  ence  of  iheit  reiiiaifr.  in  tlie  chalk,  thai 
they  miglit  then  I'.avc  been  iiili.iliit.ints  of  great  inland  waters, 
but  havin;^  had  ^o  many  warnings  of  the  fallacy  of  negative 
e»'idencc  m  ge ol  'gy,  1  do  not  yet  dt^air  of  the  discovery  of 
a  veriuble  Cretaoeous  whale.  W.  U.  Flowu, 


The  Java  Bruption 

I  HAVE  been  greatly  interested  in  yoi^  note  on  M.  Reaard's 
researches  as  to  the  composition  of  the  voleanic  uiatarfal  ijjaeted 
during  the  recent  craptioB  of  Krakatoo..  The  ashes,  as  stated, 
are  those  of  a  magna  that  would  have  produced  an  anderite 
with  rhombic  pyroxene.  Now  such  an  adde»itc  oceofs  at  SO 
many  points,  and  in  such  immense  mamts,  round  the  grast 
I'acific  "circle  of  fire,"  that  one  is  teo^trd  to  ask  if  it  may  not 
specially  characterise  this  important  volcaaic  region.  I  wiO, 
uith  your  permission,  briefly  refer  to  some  published,  and  one 
or  two  unpublished,  (acts  with  r^ard  to  the  distribution  of  this 
andesite  (callad  hypttrsthwae-aBderite  by  WUbnaa  Cnss  and 
Iddiogi,  and  hnmtite.and«rite  by  F.  Bcoke)  nmnd  the  Bifiifie 
circle. 

In  the  Neius  yakrhiek  for  1881  {BtOtgt  itawf  l88t,  467) 
Dr.  Oebbeke  describes,  aader  the  tarn  siiitlTr  ■wffiifii.  a  rode 
from  the  Siena  de  Maiivalfls,  Laaon.  Owing  to  tte  Hivlflntf 
of  the  author,  I  have  a  section  of  this  rock  before  me  as  I  wrile^ 
and  T  have  little  doubt  that  the  strongly  pleodm>ie  mfawnd  IS 
mainly,  if  not  entirely,  a  riiomfatc  ^jtaunm.  Aagili^  howewr, 
is  also  present. 

Passug  to  the  other  side  of  the  Atlantic,  we  have  recent  eii* 
dence  to  show  that  a  rock  of  the  same  type  occurs  along  flke  we 
of  the  Rodn  Manniaias  and  the  Andes.  ' 

In  Smiiidm  M.nfOkt  UJS,  Gmtigitli  Am^  (ifllt),  Mr. 
WhibBaa  Qwas  describes  a  hfpcrilhin  aadssilr  6«m  BofiJo 
Peaks,  Hosquito  Raagc^  Colando.  " 
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In  the  Anuri/iiH  yi<urniil  of  Science  far  ScptciiitxTr,  iSS^ 
Messrs.  tla^iie  and  Iitdiiigs  prove  that  the  four  j^rcit  volcanic 
peiks  of  Mount  K.iiiivier,  Mount  llooi,  M.ju!>;  Shx'ita,  and 
Lassen's  Peak,  ri  ing  t}  hei^htb  of  from  10,500  to  14,444  feet 
above  sea  level  in  California,  Washington  Territory,  and  Orej; 
arc  mainljr  comjw.e<l  of  andesitic  lavas  and  tuffs,  in  which 
hypenrthcnc     the  jired  )ii)inAting  hisilicate. 

In  the  Geoh^iciil  .W^t^azifie  for  July,  1883,  Mr.  W.i'ler  de- 
<erib««  a  similar  r<v;k  from  Mont^errat,  and  I  hive  pi  t  .milysoi 
one  for  Prof,  lionni'v  from  Old  I'r  >vidence  Island  in  the  Carih- 
ban  Sea.  Pr  f.  Honney  aKt>  informs  uie  that  he  has  found  ihc 
ikombic  pyroxene  111  the  an  Icsitcs  brought  by  Mr.  Whymper 
from  I'lchincli.i  and  Aiili-ina. 

It  must  not,  howcscr,  he  Mipp  isfd  thit  the  rock  is  limited 
Other  to  the  Pacilic  retjion  or  ti  <  the  Tertiary  and  KecenI  periods. 

>!.  Fouque  has  shown  that  hvi  tr->thcnc  occur>  in  the  bantorin 
hva  of  1866. 

NiediwriedsUi  described  a  hyr>ei-''hcnc ni  h'  ite  from  Steier- 
mark  in  1872.  Mr.  Whitman  Cross  .in d  un  1  If  have  recognised 
the  rhombic  pyn^xe  e  in  many  w  ell  kn  <\vn  1 1  iingarian  rock-.,  in 
which  It  h,id  previously  l<tn  tt-^arderl  a»an;ite.  Li'-tly,  thanks 
to  kind  as-i-.i.iiice  rendered  by  f'r of.  Kosenbiisch,  I  have  l)ecn 
enabled  to  show  rh.i!  some  I'al  >  n,-  ic  1  iv.x'*  .ind  tnfTs  of  the 
Cheviot  re^on  are  of  cs-entially  the  came  type  (Cm/.  Mag., 
Msrch,  June,  and  August,  1SS3).  J.J.  HiuUUSTlAU. 

,  13,  Ciuaberlaud  Ku«d,  Kew 


DifTusion  of  Scientific  Memoirs 

Pkop.  Ta.it's  admirAble  remarka  oa  the  Bonl  obligttioii  laid 
q>oa  "every  society  whose  memoirs u«  woithT  of  appearit({  la 
prist"  to  disseminate  itt  publicsUioM  must  have  •wakened  a 
cardial  response  in  the  minds  of  many  whose  lot  it  east  la  aoKte 
peoTtncial  city  or  outlying  1  ical  college.  It  is  only  too  tne  that 
the  Tolames  of  the  Cambridgi  PkiUto^itaJ  Tramuttmu  ara 
hiarmrible"  to  vamj  like  myself,  who  oftoi  fiad 
'  laiiftiHsefl  Iqr  the  dnira  of  consohing  soMe  of  the 
■ilarpieeet  or  reaeardi  or  analj^ii  therein  enshrined, 
whU,  IhuPm  i,  are  not  to  be  cooaalted  without  a  pilgrimage  to 
Caaihri^Ea  or  to  London.  Yet  I  hardly  anderttand  n  hy  Prof. 
Tait  ahoud— «ave  for  the  occasion  of  rsivkwiag  the  happily  ex- 
hand  aaeaftoirs  of  ProC  Stoltca— hav*  choasa  the  Quitirid.  r 
DmimmHtms  as  the  ooa  iaaiaaae  «(  "inacetMibifity,"  Maoa  it  u 
at  Icaat  equally  to  be  regretted  that  a  mamoir  pobuihad  in  tlw 
nmiuaetiont  of  Ike  RoyiU  Stcuty  tf  ff-^ntmjt  ami  than  are 
aaatapieoes  cf  research  and  analysis  bv  the  fcocc  {mvocably 
boriaA  tiwrein— equally  necessitates  a  pifgriaiage  on  the  part  of 
the  pnmncial  reaaer.  I,  forooe,  ihallbaaitremelygladif  Pr  >f. 
Tait  win  act  apon  hn  own  preteriptioa— that  timple,  easy  cure— 


aad  consider'  himadf  "bound  to 
posaible"  the  memoin  »hieh  twhai 
WT  iaaceasaible  TrunMelims.  I 
Tait  has  realised  thedifficnltjr 
odfliialaMHifsaad  researches 
mas  oae  iJmo  of  Eaflaad  to  tl 
S^Mtmrgh  ThumtSmk  Om 
Com  fits  Rtndmtt  the  voIoiMs  of 
those  of  the  Ammbt  4t  CMnar  «f  A 
of  aajr  ooa  of  die  five  _ 

Cqjinmr,  SaTANVs  P.  THOKnoM 

uaifmitj  College^  Bristol,  Dectmbsr  14 


as  wUdy  as 
HI  eonsig  ad  to 
■anecn,  If  afcn  Prof, 
a  wwdd-ha  nadar  of 

iaorairto  eoaaiilt  Aa 
7WiMWK«Mtf,  the 
AmuUm,  or 
or  the  memoirs 
tlie  European 


Deer  and  ilMir  Homa 

Thk  question  is  often  asked.  What  becomes  of  the  horns  thed 
avery  year  in  the  detr  ftre  ts  ?  the  number  picked  up  or  found 
hardly  acc  /unts  tor  .dl  those  which  have  been  hcd.  It  is  said 
that  the  deer  thernsclvc,  cat  them.  It  is  ditricult  to  conceiva  Imw 
a  deer,  with  its  toothless  upper  jaw,  can  cat  a  hard  bone — Ibr 
such  is  a  shed  horn — but  it  seems  probable,  nevertheless,  that 
they  do  so.  I  pickctl  up  a  horn  recently  in  the  deer  forest  at 
I>unrobin  which  api>ear5  to  .ihow  that  it  has  been  in  great  part 
eaten  away  ;  and  this,  I  think,  was  the  opinion  of  the  members 
of  the  Zo-dojjical  Society  to  whom  I  exhibite<l  it  l.-i.st  Monday. 
On  inquiry  from  the  hwd-keeper  at  Dunrobin,  Mr.  James laglis, 
I  find  that  it  is  the  general  belief  that  the  dasr  do  cat  the 
shed  horas,  whilst  the  appearance  of  the  ipccimen  here  re- 
fisrred  to,  confirms  the  [lopular  belief.  The  marks  on  it  are 
meh  as  would  be  nade  by  tha  broad  iadaon  of  the  lower  jaw, 
aailte  aiipanMMafleaand^awmls  that  fha  horn  haa  basD 


ifnawcd  and  nmmbb  .i  by  the  cattiii.j  teeth  of  the  lower  and  the 
to  itbiess  gums  of  the  upper  jaw.  It  would  appear,  diercforc,  1 
tUokfthatdaardocataaaaaak  laatfof  (kathadkorai,  aadtUa 


GaawMl 


fished      is  dssr  feteK,  Sotbsr 


-(by 
iMd.sH9. 

i  .  icnJered  the  more  prohable  by  the  t  u  l,  ace  irdinj^  "o  Mr. 
Inglis,  tliat  there  are  no  foxes  or  other  animals  in  thi'^particular 
forest  to  account  far  tte  BliMllicf.  J.  FATItCR 

December  8 

"I  aaa  leave  to  inform  you  thatlam  aaahia  to  iMr  fma  par* 
sooal  kaowlsdgt  wbeAsr  itis  the  stags  or  Uada  that  cat  Aa 
shed  hoiaa  la  tha  fctaat  I  have  never  seen  ddiaraatiaff'oroi^ 
but  Ihasaaodoolbtthaydosok  pfobahfybotb  alan  aadhlndh 
"Ihasaaavarknowadogsto  cat  da8r>hei!M^  aM  we  hav*  no 
foxes  in  oar  forest,  and  very  rarely  any  doga  an  to  bs  aaen 
in  it ;  '  even  although  they  should  eat  tbsas,*  tha  Kuaiber  of 
pieces  we  find  all  the  yaar  round,  nearly  aU  partially  eaten, 
leaves  no  room  to  liifi*'^  that  ao  onar  ^tt^fl  ooold  have  earn 
them.  I  thfak  they  oommoaly  eat  tfaaan  after  they  have  been 
lying  exposed  to  dia  weaAar  nraoaMtiinai  Aahonsafe  Omb 
softer  from  exposure. 

'*  In  every  ease  ttat  Ihaveaeal^  tbqrconaaaaeatlhe  topor 
point  of  teJag^Mdeiadoawt^^  the 


latter  parti 


As  soon  as  I  oaa  oolieet  a  few 


S|jeianiens  I  wiD  send  tfiein  to  }oa. 

**WeofleafiBd  hums  entire  wiOoat  em  Barks  of  teeth  oa 
tha,  but  tfagae  are  uMstlT  not  laq(  abed.  1  have  elao  gut  hocns 
Ant  hod  apparently  lain  nr  vaaia  wttiioBt  ai^  aurks  oa  them. 

ao  one  wflda  eapeet  all  the  dad  homa  to  he 


But  of 


"  I  am  aotry  that  I  cannot  ^«a  fOe 
am  also  sorry  that  as  yet  I  have  net  hi 
inCanaatioo  than  I  know  aqml(  hat 
evidanee  I  wQl  let  yon  kaow. 

"NoveariwriS' 


jaadi 
lahkloeollect  noic 
lea  I  havo  aay  frob 
"JAMIS  ImOUS 


Spnogel  on  the  FettUiaation  of  Plowere 

In  Natuxi,  vol.  xxix.  p.  29,  is  a  letter  from  Prof.  If  ages 
of  Cambridge,  Mas<<.,  calling  attention  to  the  fact  that  SprengeVs 
treatise  on  the  stmctwe  ud  fertilisation  of  flowers  »aa  not 
unapprecialed  in  Us  own  day.  Mow  it  ao  happened  that  onhr  a 
wedc or tiwhefora reading llili I  took  up  by  diance  the  "la- 
tradaeHon  to  PhykitAvod  aad  Syrt— aHnil  Botany,"  by  Sir 
Jaawi  Edwaid  Sarith,  die  Anarican  editfca,  dated  1814.  On 
p.  ao>  the  aothor  a^s  :— 


-   r  — 
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"SprcnRelhas  ingeniously  tlemon  tralccl,  in  v>iiie  hundreds 
of  in  t<"ce  -,  h  iw  tlii.-  c  >r<illa  s:?rvc<  a<  an  atfraciiitn  t  )  in«iccl«, 
indicating;  by  v.iri  jU"  niarUs,  >»)raflime<i  t*''^'''!"'  "cent, 
whrre  ilu-y  inny  find  li  nicy,  an  1  ac  •  iimioii.itinij  ihcin  with  a 
convenient  re  tiiij^-plice  or  shelter  while  lliev  extrac '  it.  T  his 
elcjjant  and  in^eniuu-  thejrv  receives  c -nfiriuation  fr^m  ilmo-t 
every  fl  /Wirr  we  cxtminc.     Pr  lud  man  i^  <lispo.ol  to  think  that 

!■  I  II  riii  I  y  rt  I*  .T  ;^  1 1  <r  i  ^ '  '  I  I  ■■!.  in  ■•-  M  -  * 
becaU'^e  he  Ills  11  i[  ilri^  ifii  [  ■  rxiil  lie  it  ;  l  ut  vm'  Im  1  th.ir  even 
tin  bwities  nt  the  ui  is*.  s-i]ur-lcre  I  wilierin'^s  arc  rmt  m  >clc  m 
vain.  Thev  bavr  niyri»Js  of  aflminTs,  attracted  by  their  charm-i 
and  re«a'"dfvl  wiih  their  treasure  ,  «liich  very  treasure*  would 
be  useless  as  thi-  g.il<i  of  the  iiiisi  r  t  >  (he  plan!  itself,  were  they 
BOt  thus  the  !nean>  of  b.'inijing  m  eets  ah  lUt  it." 

It  seems  to  me  that  this  is  a  p  e!tv  decided  indontement  of 
Spreinjel's  view;.  \V.  Wtii  i  man  Bailky 

Brown  Univenity,  Prowdenc^^Rhode  Maad,  U.S.A., 

Bait  Rain  and  Dew 

IStNT  Mr.  H.  N.  Draper's  letter  (Nature,  vol.  x«i«.  p.  77) 
to  my  father-in  law,  Dr.  Petzholdt,  of  Dorpat  University,  who 
has  utadc  a  s)icdai  study  of  South  Russii,  C'aucasus,  Kuasiao 
IVvkestan,  &c..  and  his  reply  is  that  it  i«  a  fact  long  known  to 
nknaiMs  that  the  aqueous  vapour  in  the  atmosphere  due  to  the 
evapnrati  m  of  sea  and  salt-lake  waters  invariably  contains 
diloride  of  sodium,  which  tt  precipitated  to  the  ground  by  rain 
and  dew.  Dr.  Petzholdt  i<  not  aware,  however,  that  the  pheno- 
menon is  more  striking  on  the  coast'i  of  the  Caspian  and  Aral 
than  in  other  localities.  In  the  Aniiaifm  der  CMtmk  und  Phytik, 
voL  txn.  p.  329,  Liebig  write« :  "  All  the  rain  water  which  fell 
inGlesxen  (Hesse)  during  t.vo  years,  in  .seventy-seven  rainfalls, 
oanlained  salt."  F.  Gillman 

Qaimana  a6  (Barrio  ArgucUct),  If  adnd»  December  6 


Aioirr&ao  ftia  bwhIm  I  wa«  fcrtnaata  enough  <e  otacrre  a 
fiaa  tawv  ninbow.  Pwtlut  to  iti  mpaanuice  there  was  a  halo 
eamd  ly  ahead  of  cirm«tnli^  wUn  nadually  developed  into 
a  ONMBBt-diaped  ninbinr,  wUcl^  after  din  ppeariog  for  a  nuaate 
far  ti*«k  afahi  was  uheuwd,  ealf  cbodar,  finally  Miof  ««qr 
tlitdiMilBdi*pcnedaboat6.4&  .  Cil.  KoMaMn 

Beckenham,  Kenl^  December  ii 


At  1.30  on  the  morning  of  the  1 3th  iiuit.,  during  the  piogiew 
of  the  atonn,  I  looked  oat  of  the  window  in  a  north-easterly 
diradioa  and  observed  a  beautiful  lunar  rainbow.  The  arc  at 
fiiat  maooBpletc^  aad  faint  traces  of  prismatic  colours,  especially 
on  the  eaUide,  were  noticeable.  A  portion  in  the  middle  having 
for  a  moment  disappeareiL  the  oomplele  are  anin  again  ^■^i^— » 
viable,  but  with  only  a  lAUA  coioar.         M.  P.  DVNMP 

GfMBwieb,  DecendMT  15 


PROFESSOR  NtLSSON 

'T'HE  oldest  naturalist  it\  the  \sorld,  as  respects  both 
*     age  and  the  priority  of  his  writinf^s,  has  now  left  it. 

S.  Nilsson  of  Lund,  in  .Sweden,  was  born  in  17S7,  and 
therefore  was  nearly  a  centenarian  at  the  time  of  his  1 
death.  His  earliest  publication  was  in  1812,  bein>;  a 
paper  on  the  various  methods  of  classifying  the  Mam- 
malia :  and  in  cvwr  aabaequem  year  he  enriched  the 
%  ientifie  literatoie  or  bit  Mm  and  other  coontriea.  The 
Atmals  and  MaftaHm  ef  ffmtund  History  and  the  Re> 
ports  of  the  British  Association  for  the  Aa\'anccmcnt  of 
Science,  for  instance,  contained  several  articles  from  his 
experienced  pi  n.  He  cs{>eci.illy  devoted  luinsi.lf  to  the 
fauna  of  Scandinavia,  and  became  the  p:onccr  o\  that 
host  of  naturalists  who  ha'.  -;  )  .ibly  distinguishc  1  them- 
selves by  similar  researches  and  publiciitions.  He  was  a 
zoologist,  paleontologist,  anthropologist,  ethnologisttand 
antiqiiaiy.    Nihil  tetigit  quod  Hon  omavit. 

His  works  consisted  chiefly  of  scattered  papers;  but 
in  iSaa  he  published  bis  "  Historia  Molhiaoonun  SoadK 
Tm««ii!am  et  Fbmatilhiiii»''  wbicb  has  itUI  a  ttandud 


reputation.  As  it  did  not  include  the  iti.irinc  or  Haltic  Mol- 
hisci,  the  '.'•  Is  iwenty-four  years  afterwards  more  than 
filled  up  by  the  cmment  l'ro\  Loven  ;  and  that  depart- 
ment of  the  Scandinavian  fauna  has  now,  through  the 
continual  labours  of  the  late  I'rof.  Sars  and  his  no  less 
eminent  son,  Dr.  Uaniclssen,  .Mr.  Herman  I'ricle,  the 
Frauleia  Esmark,  Dr.  Westerlund,  the  late  Mr.  Malm 
and  his  son,  Prof.  Steenstrup,  the  hue  Dr.  Mflrch,  Dr. 
Her^,  Dr.  Collin,  and  many  other  concholo(^stS|  teoaived 
.IS  great  a  degree  of  attention  as  has  been  beMowad  on 
any  region  of  Ae  cuth'i  mrfiwe  and  Its  dsena^Ment 
seas. 

The  siihjfct  of  this  memoir  was,  at  the  last-mentioned 
date  (1822),  Regius  Professor  in  the  Academy  of  Lund, 
and  the  Director  of  the  Museum  of  Natural  History  there. 
One  of  bis  former  pupils,  Prof.  Otto  Torell,  is  well  known 
to  all  nahiralists  by  his  exploration  of  Spiubergen,  and 
his  present  OOtition  as  the  Direaor  of  the  Geological 
Survey  of  India. 

We  oaAA.  to  be  thankfid  in  recoUectiiis  that  other 
veterans  orscience  are  still  among  us,  vis.  Professon  Owen 
and  Milne-Kdwards  .it  the  age  of  eighty-three,  and  Dr. 
Isaac  i-ea,  in  his  ninety-third  year.  The  study  of  natural 
biauirj  to  cvidentif  condndve  to  longevity. 

J.  GvrV'N  JEKFKKVS 

SEMITKOOCEANIC  UmUISTlC  AFFINITIES 

TO  the  Tnuuaethiu  of  tke  Royal  SodOv  of  Vi€t»rUt 
for  May,  1883,  the  Rev.  D.  Macdonald  concributes 

a  paper,  in  which  he  endeavours  to  establish  the  identity 
of  the  Oceanic  and  Semitic  languages  This  is  announced 
as  an  important  discovery  both  etlmologically  and  from 
the  theological  standpoint.  It  .  leirs  up,  we  are  told, 
'*  the  hitherto  impcneUablc  mystery  surroundmg  the 
origin  of  the  Oceanians,"  because  "  the  .Semitic  lang\iage 
could  only  have  been  carried  into  Oceania  by  Semites 
from  the  Semitic  mainland."  It  also  disposes  of  the  new- 
frogied  "evolution  theory,"  which  draws  support  '^froia 
tbe  odstence  ef  savages  and  tiie  supposition  that  they  an 
descended  ftom*  hairy  ({oadmpeds,'  .  .  .  for  it  shews,  as 
to  one  of  tbe  greatest  bodies  of  savages,  diat  tbey  aie 
descended  from  the  most  renowned  and  civilised  people 
of  .intH|iiity."  Certainly  these  arc  weighty  conclusions, 
will  h,  if  established,  would  fully  justify  the  further  infer- 
ence that  "  this  discovery  is  more  important  on  the  whole 
than  that  of  the  Assyrian  or  Euphratean  inscripdoBS 
deciphered  of  late  with  such  marvellous  ingenuity." 

By  Oceanic"  tbe  writer  undcrst.mds  ill  the  lan^aces 
except  tbe  Australian  current  in  the  Indo-Pacific  insular 
world.  These  he  evidently  regards  as  constituting  a 
single  linguistic  family,  the  Midayo-Polynesian.  "oom- 
prising  the  Malagasy,  Malayan.  Polynesian,  and  Mefaut- 
esian,  better  called  the  Papuan."  His  philology  has  tbiu 
not  got  beyond  the  days  of  Forster  and  Marsden,  or  the 
earlier  writings  of  Prof.  Whitney,  all  of  whom  are  appealed 
to  in  support  of  this  now  exploded  theory.  The  readers 
of  Nature  need  scarcely  be  remmded  that  from  the 
Malayo-Polynesian  must  henceforth  be  detached  all  the 
strictly  Papuan  and  Mclancsian  tongues,  as  constituting 
a  fundamentally  distinct  order  of  speech,  itself  doubtless 
embracing  BHtny  stock  laneuages.  Hence  the  same 
lessoning  nroosss  tibst  establishes  tbe  identity  of  Semitic 
and  Oceamc  would  also  estsblisb  the  identity  of  Semltie 
fritti  any  other  stock  languages  wherever  spokeii.  Tbe 
process  thus  proves  too  much,  that  is,  proves  nothing. 

Although  Semitic  is  here  comparea  generally  with  the 
whole  of  the  heterogeneous  "  Oceanic  "  group,  it  is  re- 
markable that  Efatese  is  taken  as  the  chief  point  of  com- 
parison, not  that  this  is  claimed  to  be  a  typical  member 
of  the  Oceanic  group,  but  merely  because  it  happens  to 
be  the  dialect  with  which  the  writer  is  most  faiuiliar. 
Now  in  Efate,  a  small  island  about  the  centre  of  the 
New  Hebrides,  there  is  a  good  deal  of  linguistic  con- 
fusion,  strictly  Polynsrian  (SawaiotO  diuects  being 
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qioken  at  the  Polyne«ian  lettlefnents  of  Mel  and  Fil, 
while  llelanesun  idioms  prevail  elsevhcre.  But  from 
tla  examples  addaced,  and  especially  ftom  socli  agglutin- 

aliiwibnns  as  w;/<///c'/,  milihuti,  miMna  —  my,  your,  his, 
tytj,m4/a  -  eye),  it  is  obvious  tliat  the  F.fatese  in  ques- 
tion is  not  an  Oceanic  (Mal.»>o- Polynesian)  <lialeclat  all, 
but  a  strictly  Mclancsian  tongue  affected  by  Oceanic  in- 
fluences. The  Kint'uagc  <>n  which  the  author  mainly 
relies  is  consequently  useless  as  a  point  of  comparison 
between  the  Semitic  and  Malayo- Polynesian  femilies. 

The  actual  relation  between  these  two  families  is  again 
stated  to  be  "that  of  an  ancient  tu  a  modem  language, 
as  Latin  to  Freocb,  Saxon  to  Engliih.  Tiiis  implies  that 
wt  aliali  And  the  Oceanic,  as  compatcd  with  the  Semitic, 
characterised  by  phonetic  and  grammatical  decay,  &c.'' 
Doubtless  there  is  in  Oceanic,  as  in  all  linguistic  groups, 
abundant  evidence  of  decay.  But,  as  compared  wnh  the 
Semitic,  it  must  be  regarded  not  a-s  a  modern,  but  as  an 
almost  infantile,  form  of  speech  Semitic  stands  m  some 
respects  on  a  level  » ith,  if  not  even  on  a  higher  footing;  than, 
Aryan  itself,  as  regards  its  grammatical  evolution,  whereas 
in  Malay o- Polynesian  tlie  verb  ianot  yet  clearly  dilTeren- 
titted  from  the  ooon.  Tbns  «m  ia  Samoan  most  of  the 
■o-caUed  vcrtc  are  merely  boum  modified  by  detached 
rduiODd  peiticles,  and,  like  the  adjectiveiy  fonning  re- 
duplicate plurals.  Compare  $u/ff  ■>  to  sit,  pL  nono/Ot 
with  tele  «  great,  pi.  Mete.  This  instance  alone  will 
satisfy  the  ordinary  lin^'uistic  student  of  the  prodigious 
j;ulf  that  separates  the  Oceanic  (roni  the  Semitic  with  iis 
highly  comp'jK  .ited  system  of  verb.  I  conjugation. 

And  how  docs  tlic  writer  propose  to  bridge  over  this 
gulf?  Mainly  by  a  --trmt,'  of  words  taken  without  method 
nrom  any  given  Occitnic  language,  and  compared  with 
aav  menbo:  of  (be  Semitic  group  to  which  it  may  happen 
to  bear  some  fitint  retemUaoce  m  sound  if  not  in  sense. 
No  attempt  is  of  oonrse  made  to  establish  some  general 
pniimiaacy  ^atem  of  "laatverschiebung/*  wtthoot  which 
an  toch  cemparlscms  ate  absolutely  desttttite  of  any  scien- 
tific valu';.  Thev  rcsohe  themselves  mainly  into  ono- 
mato{xi:ic  forms,  the  common  propK.Tty  of  all  articulate 
si>eech,  or  into  some  of  \\\qv:  numerous  etytnologic;iI 
curiosities  which  can  al«,T\-v  be  found  by  the  tli'igcnt 
seeker,  but  which  arc  sucli  teiiib'LC  [  Kfalls  for  the  uii«ary. 

Most  of  the  Hebrew  terms  themselves  arc  moreover 
taken  either  in  secondary  and  later  fmms,  or  else  in 
secondary  and  later  meanings,  forms  and  meanings  which 
are  ooBsaqnendy  useless  for  the  purpose  of  comparison 
hctwlm  ue  trgnmc  Semitic  and  Oceanic  languages. 
Tbns  the  Elate  mitaku  «■  to  fSmr,  is  compared  wnh  the 
Hebvew  ifiig.    But  this  ,/r/j,'-,  or  r.ithcr  (M  r;,'  Jer.  xvii. 

Is  a  comparatively  modern  form  ot  an  older  (idnl> 
which  primarily  means  to  melt,  and  which  neither 
nor  sound  shows  any  further  resemblance  with 
the  Melaaesian  mitaku.  This  is  only  one  instance  from 
aoMMic  many.  I  be  further  back  these  supposed  penl 
leKsana  ave  ttMed,  the  more  divergent  become  the  lines, 
until  at  last  they  fade  away  into  parabtriic  corves,  and 
leave  the  gulf  between  these  linguistic  systems  mere  im- 
passable  iliiin  evrr, 

Mr.  Maniiin.ild  doe-,  not  e.\prcssly  mention  the  "  lost 
tribes."  But  It  IS  cm  t!:fsi:  tb'iis)  grounris  that,  in  a 
slightly  incoherent  concluding  sentence,  he  clainis  to  have 
re<liscovered  in  the  South  Seas  a  lost  Semitic  people, 
"  their  langtiage  fall-orbed  and  in  all  its  living  vigour  '  1 

A.  H.  KBAHB 


AMERICAN  WHEATS 

THIS  is  a  pamphlet  issued  by  the  Chemical  Division 
of  the  Department  of  Agriculture,  1"  .S.,  and  is 
further  specified  as  Bulleim  No.  i.    It  may  be  described 

An  Invtstigaiioo  af  th>  GMnpodUoB  of  Araericao  Wheat  Corn 


(WaiiiiaetM  PriUiaig  CMBm, 


as  an  elaborate  monograph  upon  the  cempositioa  of 
American  wheat,  and  tte  subject  is  handled  with  gKOt 

thoroughness,  although  the  value  of  the  remit  obtained 
falls  considerably  short  ot  being  startling.  It  is  a 
speci.nen  ot  painstaking  aii.ily  tical  work  which  may  form 
tlie  bisis  for  generalis  tions  of  value  in  the  hands  of 
able  agriculturists  and  statisticians. 

The  variation  in  the  composition  of  the  wheat  grain 
itself  as  affected  by  climate  is  rendered  evident,  and  a 
comparison  is  instititted  between  the  composition  of 
European,  American,  Egyptian,  and  Au^'trauan  wheats. 
The  author  in  the  first  place  produces  elaborate  tables  of 
anahrsls,  showing  the  composition  of  numerous  varieties 
of  wheat.  Secondly,  he  considers  the  compositioitt  of  die 
typical  or  average  wheat  of  each  of  the  American  States. 
Lastly,  he  compares  American  wheats  with  those  pro- 
duct-c.  in  oiluT  <iu.irters  of  the  globe.  .Among  this  mass 
of  an.>ly>es  i!  is  liiltu.uit  to  arri\e  at  conclusions,  and 
lliere  i>  sonu-  il.mger  of  falling  inio  error.  .Mr.  ClilTord 
kichanUon  tinds  that  American  wheats  are  drier  than 
European  w  heats  in  the  proportion  of  io'27  to  14  per  cent, 
of  moisture.  The  percentage  of  dry  matter  is  conse- 
quently much  higher,  and  the  grain  is  pfoportieoatdy 
more  valuable.  The  carbohydrates  average  ft  per  cent, 
iostead  of  68  per  cent  as  in  the  case  of  Knglish  wheat 
for  example.  The  amount  of  fibre  is  also  less  in  American 
wheats.  The  ash  constituents  are  most  abundant  in 
ubeit  fr'ini  iicwly  ciltiv.itcd  tracts,  and  on  old  worn  out 
lands  bi't'n  tl;t  ,ish  constituents  an!  nitrogen  are  con- 
s'.dcrcc.  ;<i  ln\c  iJimiiii-hui'. 

American  wheat  is,  however,  deficient  in  aibuminoids  to 
a  degree  which  appears  to  disconcert  Mr.  Richardson 
more  than  we  think  it  need.  In  American  wheat  we 
evidently  have  a  small  grain,  specially  free  from  fibre 
(bcanX  peculiarly  dry,  very  rich  in  carbohydrates  and  oil, 
bm  deadent  in  albuminoids.  European  wheats  some- 
times contain  19*5  per  cent  of  albuminoids,  and  ordinarily 
13  per  cent.  American  wheats  contain  ap<m  an  average 
ir9S  per  cent,  of  albuminoids,  but  in  Oregon  and  on  the 
Pacific  coasts  only  8  6  per  cent.  Mr.  Richardson  seems  to 
o\  erra!c  the  important  c  ot  this  fact.  He  appears  10  be  in 
tioubt  as  to  the  true  importance  of  the  albuminoids  w  hen  he 
says,  "The  albuminoids  arc  reg.nrdcd,  nini piobiii !y  1  ti^htty, 
as  the  most  valuable  part  of  the  grain."  He  might,  how- 
ever, have  been  led  by  his  investigations  to  doubt  how 
far  a  high  percentage  of  albuminoids  is  the  best  indica- 
tion of  quality  in  wheat  First,  Australian  and  Egyptian 
wheats  are  bodi  soraevhat  de6cteiic  in  albuminoid^  and 
are  yet  known  to  be  remarkably  fine.  He  also  notices 
that  while  Oregon  and  CaliCornian  wheats  contain  com* 
paratii'cly  low  amounts  of  albuminoids,  the  grains  are 
large  and  handsome.  He  further  points  out  \\\^\.  the  pro- 
portion of  albuminoiiis  iii  spring  wheats  is  higher  than  in 
winter  w  heats,  although  he  tails  to  notice  that  all  wheat- 
growers  know  that  v\inter  wheat  is  better  than  spring 
wheat.  Having  concluded  that  American  «beat  is  at 
fault  in  this  particular,  he  endeavours  to  explain  why 
such  is  the  case  with  a  view  to  remedying  the  detect.  So 
far  from  being  a  &ult,  the  richness  <tf  American  wheats 
in  starch,  and  the  compwativdy  smaller  proportion  of 
glutin,  appears  to  us  as  indicanve  of  its  nigh  Quality. 
"Tail"  corn  contains  more  ghitin  than  "head"  corn, 
and  biidly  matured  grains  are  iisnaliy  rich  in  this 
important  constituent.  A  little  consideration  as  to  the 
constitution  ot  ;i  ^,Ta:ii  of  wheat  wrill  fhow  that  the  glutin  is 
not  the  best  criterion  of  value.  The  outside  layers  of  the 
grain  contain  the  glutin,  and  then  honeycomu  cells  in- 
close the  starchy  interior.  This  outer  portion  of  the 
kernel  is  the  first  to  ripen  while  growth  still  continues 
along  the  axis  and  in  the  centre.  Tbe  fully  matured 
grain,  in  fact,  becemes  Kkea  well-packed  trunk,  thoronghly 
stuffed  out,  and  diis  with  starch  grains.  If  we  are  cor- 
rect in  this  view  of  the  maturing  of  tbe  grain,  the  per- 
centage ef  ghitin  mast  dimbiiih  in  prapoction  as  stsxoi  is 
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tdeposited,  aod  increates  in  relativf  wei^t.  We  are  d't> 
posed  to  think  tliat  tlie  cailMlqrdraic^  ioA  not  the  alhu- 
■ninoitic,  must  be  taken  as  the  trae  criterion  of  quality  in 
•heats,  and  that,  juds^cci  by  thi  s  tc:!,  the  Amerirans  have 
no  need  to  fear  l]i  .t  their  wiieats  .ire  inferior  to  those  of 
£uropc. 

The  author  fines  a  difficulty  'p.  33)  in  accounting  for 
the  small  proportion  of  water  in  American  wheats.  Any 
agriculturist  would  have  been  able  to  tell  him  that  wcll- 
■<ieveloped,  thoroughly  matured,  and  well-harv  ested  wheat 
-always  contains  a  less  proportion  of  moisture  than  wheat 
in  an  opposite  condition.  It  is  due  partly  to  simple 
drying;  but  also  to  the  fiict  that  good  wheat  is  thoroiubly 
£Ued  up  with  starch  cells  (carbohydrates),  and  that  Aere 
am  no  fissures  left  for  moisture  or  air  to  lurk  in.  Well- 
fed  meat  contains  less  water  than  badly  fcd  ine.u  for  the 
same  reason,  vi/.  the  thorough  fiUinj;  up  of  the  internal 
spaces  with  fat  cel!>.  A  little  attention  to  the  structure 
of  ihc  wheat  grain  Nvouid  have  the  valm  of  Mr. 

Richardson's  monograph. 

The  fact  that  unripencd  ami  i  i  !  y  matured  wheat  is 
ot'ten.hch  in  slutin  is  well  known  to  chemists,  and  we  arc 
diaposed  to  ttlink  that  the  richness  of  European  wheat  in 
tUs  ooattituent  is  partly  due  to  the  fact  that  it  is  often 
defectively  matored. 

After  treating  e.xhaustively  upon  the  composition  of 
American  wheat,  the  author  proceeds  to  treat  of  flour 
aiii  bread,  and  lastly  of  other  cereals  and  mai/e.  Tlie 
pamphlet  certainly  repays  the  trouble  of  perus.il,  and 
indicates  the  vast  pains  which  is  now  bein^;  taken  by  the 
United  States  Government  in  order  to  bring  scieniift- 
•knowledge  to  bear  upon  its  most  important  industry.  The 
•wheat  production  of  each  State  is  watched  with  minute 
care,  and  the  quality  of  the  produce  is  subjected  to 
analysis.  It  is  gratifyiog  to  notice  that  Canadun  wheat 
is  Id  all  tespects  equal  to  that  grown  in  the  United  States. 

John  Wrightson 

College  of  Agriculture,  Downton,  Salisbury 

THE  RFMARKABI.E  SUNSETS 

SINCE  our  last  number  appeared  the  view  that  the 
recent  wonderful  sunrise  and  sunset  phenomena  have 
iwUyboadoe  to  the  terrible  eruption  of  Krakatoa  in 
August  kst  has  bean  conGrmed  in  the  most  definite 
manner.  Material  bron^  down  by  rain  in  UoUaad  and 
enow  in  Spain  has  on  microscopic  examination  proved  to 
be  identical  with  .nctual  products  of  the  eruption  brought 
from  Krakatoa  in  the  ordinary  manner. 

The  following  letter  to  ihe  Timei  from  Mr.  Joseph 
Mcl'hcrson,  an  eniment  geologist  now  m  .Madrid,  must 
be  read  in  connection  with  the  letter  from  Holland 
given  below: — "Desirous  of  obtaining  positive  proof  of 
the  brilliant  theory  put  forth  in  your  coutoins  relative  to 
<he  cause  of  the  remarkable  appearances  at  sunrise  and 
unset  which  have  for  many  days  excited  public  attention, 
I  hnve  this  dav  analysed  some  frefth-fidlen  snow  with  the 
ibilowing  results,  naindy,  that  I  have  found  crystals  of 
hypersihcne,  pyroxine,  magnetic  iron,  and  volcanic  glass, 
aU  of  which  have  been  found  in  the  analysis  lately  made 
nt  Paris  of  the  volcanic  ashes  from  the  eruption  of  Java." 

This  being  so,  every  fact  connected  with  the  displ  iys 
instead  I  )f  lo-iinj;  really  gains  an  .i  i  litional  iiuereit,  and 
now  that  wc  know  we  are  in  presence  of  the  work  of  the 
upper  currents  each  date  becomes  of  great  importance. 

The  extraordinary  fact  now  comes  out  that  before  even 
4he  lower  cunents  had  time  to  carry  the  volcanic  piodhicts 
^•ftgionM  near  the  eruption  as  India  an  t^nwrcor- 
•nat  Awm  the  east  bad  taken  them  In  a  straight  fine  vAf 
iiv  Seychelles,  Cape  Coast  Castle,  Trinidad,  and  Panama 
40  Honolulu,  in  fact  very  nearly  back  again  to  the  Straits 
of  Sunda  !  The  Jlh  of  Scptombcr  is  now  fixcti  from  two 
sources  as  the  date  of  the  tirsl  appearance  of  the  strange 
latHeaohdu. 


Mr.  Bishop  dios  writes  to  the  Stimnb^  Pnu  (pnbHslied 

at  Honolulu,  September  22),  which  has  been  forwarded 
to  us  by  the  courtesy  of  the  Hawaiian  Consul  at 

Glasgow : — 

"  1  first  noticed  these  peculiar  appearance*;  on  Wednes- 
day the  5th  inst.  at  7  p.m..  sn  long  after  sunset  tint  ordi- 
narily no  trace  of  colour  rcm;iins  on  the  western  sky. 
The  sky,  from  south-west  to  west,  was  then  covered  witli 
a  lurid  red  and  dull  yellow  glow,  much  resemblni^j  that 
prcKluccd  by  a  distant  conflagration.  This  extended  to 
an  altitude  of  15"  or  to".  I  continued  to  disdnguish  the 
light  till  jaS'" 

He  wn  moceeds : — 

**  I  would  note  three  peculiarities  of  the  phenomenon, 

distinguishinfj  it  from  ordinary  sunset  rcncctions,  and 
unlike  an\thinj;  1  remember  to  h.ne  observed  l»ciute  :  (i) 
It  appears  to  be  a  rellectioii  from  no  cloud  or  stratum  of 
vapour  uhatever.  (2)  The  peculiar  lurid  glow  as  of  a 
distant  rDiitl.i.i^ratiun,  totally  unlike  our  common  stinsets. 
(3)  The  very  late  hour  to  which  the  light  was  obscn-able 
— l6nj,'  past  the  usual  hour  of  total  cessation  of  tviligllt. 
To  thi.s  may  be  added  (4)  that  the  centre  of  brilliancy  wns 
more  or  less  to  the  sooth  of  west" 

Mr.  Bishop  at  once  ascribed  die  phenomena  to  Krakaton 
dost,  and  suggested  more  vivid  appearances  alon^'  titc  line 
Honohdu,  Ladroncs,  Manila,  Sunda.  nf  roursr  he  knc*v 
nothinj^  of  the  line  Panama.  'I'rmid.iil,  Cai)c  Coast  Castle, 
.Scyciielk-s,  .Sunda. 

In  .t  suhscqucnt  communication  Mr.  Hisho;)  tells  Ui> 
til  It  the  after-glow  rem  lined  brilliant  for  some  lime,  being 
very  brilliant  on  September  30.  1  he  hare  stratum  was 
visible  a;  a  continuous  sheet  at  a  height  far  above  that 
of  the  liighett  cirrus,  a  slight  wavy  ripple  being  noticeable 
in  its  stiiietiire,  always  perfectly  transparent  and  invisible 
except  under  certain  conditions.  A  conspicuous  circle  of 
15*  to  20*  radhis  was  observed  during  eevetaldays,  "a 
misty,  rippled  surface  of  haze,  with  Faint  crimson  hue, 
which  at  the  edges  of  the  circle  gave  a  purplish  tint 
against  the  blue  sky." 


I  le  notes  that  Capt  renbaliow,  of  the  ^"^f  observed 

tember  18. 


these  phenomena  in  lat  34*  N.,  1401*  •9' 


7'hc  following;  notes  as  to  the  eruption  itself  we  take 
from  the  Straits  Times,  as  dates  and  times  are  men- 
tioned : — 

"  In  the  afternoon  of  Sundav,  Aujpast  a  rumbling 
sound  was  generally  heard  at  Batanat  commg  from  tiie 
west,  like  mat  of  far  distant  thunder  varied  by  strong 
detonations,  the  concussion  from  which  shook  and  rattled 

doors  and  windows  on  all  sides  .  .  .  espe  iall  v  when  on 
the  night  between  August  26  ami  27  these  phenomena 
stcadil)  bcc.ime  more  \  iolent  imtil  I  a.m.,  when  a  detona- 
tion was  ex|>etienc:eti  which  brought  about  such  a  concus- 
sion that  the  gaslights  here  were  adl  as  it  were  extinguished 
at  the  same  nwment.  .Many  person^  anxious  for  their 
wives  and  families  and  for  bfe  and  limb,  hence  forbore 
to  sleep  and  awaited  the  morning  in  groit  exdtement. 
Morning  broke,  but  the  sun,  instead  of  diinii^  tridi  dmt 
clear  bnghtness  which  characterises  the  morning  hours  in 
the  East,  concealed  itself,  and  the  whole  sky  seemed  over- 
cist.  At  7  .Lm.  on  that  day,  .\iigust  27,  the  first  showci 
of  ashes  was  noticed  here,  from  wliic  h  it  was  inferred  that 
\\  li.itc\cr  might  be  the  vole. mo  at  work  in  the  neighboui- 
hood,  the  outburst  must  assuredly  Ix:  appalling  wlu  n  aslu  s 
in  showers  could  be  noticed  even  in  distant  Batavi.i.  The 
ash  showers  fell  heavier,  and  before  the  hour  of  middav 
had  struck  the  whole  of  B.itavia  was  enveloped  in  thick 
daritness.  From  tlie  lack  of  sunlight  the  temperature  fell 
several  ^i^rees.  People  sluvered  with  cold,  riidr  dis- 
comfort being  heightened  by  anxiety,  especially  iriien 
lamplight  had  to  be  used  .it  midday.  Like  a  mountain  a 
great  sea  wave  came  rushing  on  .along  the  wliole  roast  ot 
West  Java,  forced  its  way  into  the  rivers,  thus  causiujj 
them  instantly  to  rise  several  yards  and  overflow  tlwir 
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l»nk«.  Indescribable  was  the  confusion  into  which 
ptahufi,  steunboots,  and  tambangans  were  thrown  in  tlie 
wver  city,  and  no  pen  can  depict  tbe  confixsion  in  old 
Batavia,  resulting  in  especially  the  natives  and  Chinese 
by  a  general  flight.  To  give  aome  idea  of 
ihc  udal  waves  which  agitated  the  sea  and  rivers,  we  need 
only  say  that  at  Tanjan';  I'riuk.  in  particular,  the  water 
rose  ten  feet  within  a  few  minutes,  that  it  not  only  whofly 
overflowed  a  jM)rt;.iii  ,.|"  Lower  Baiavia  i(uitc  suddenly, 
but  also  bore  fullv  l.uh  11  prahus  of  twi  tit\  fi\c  lasts  and 
J  more  capacity  iishmc  like  -".i  iws.  This  phenomcmm 
.r^NUUed  at  2  p  in  .  hut  nut  so  violently.  However 
las  the  force  exerted  b)  this  heavy  flow,  there  came 
a  mmntnt,  after  it  had  laged  its  utmost,  when  the  water 
in  maaaes  of  itninenae  height  suddenly  ebbiiq;  away 
vanished,  and  left  the  river  beds  and  sra  hottocn  a  while 
drj'.  Meanwhile,  the  thick,  heavy,  and  < ii)|)rcssive  atmo- 
sphere, charged  with  siili)liun)ns  fmnes,  hc:^'an  to  clear  up 
somewhat  in  spite  of  the  cold-  It  beranie  li.^'hter,  and  by 
the  incrc.iMii';  l!t;ht  people  bchcM  a  -v^hx  seUbmi  certainly 
witnessed  here  in  the  course  of  centuries.  The  streets, 
or  rather  the  roads,  the  trees,  and  the  houses,  w  ere  ci>\  ered 
with  a  whoUy  white  la)  er  of  ashes,  and  presented  in  the 
land  of  die  sun  a  genuine  Dutch  winter  scene.  In  the 
mcantiaie,  whni,  later  in  the  day  the  distant  detonations 
had  ceased  and  rumbles  had  become  fiiinter,  no  one  had 
yet  the  least  idea  of  the  havoc  moo^  by  this  Strange 
natural  phenomenon.  Ry  that  time  Anjer  bad  been 
flooded  and  dcv.isi  111  (I  I>\  tidal  waves;  with  few  exce|>- 
tions  its  inhabitants  h.id  bu  n  drow  ned  in  a  moment  of 
time,  and  on  its  site  in  the  course  of  that  (ii-;istr«ius 
Monday  nothinji  but  an  extensive  muddy  morass  could 
be  seen.*  Editor 


We  have  received  the  following  communications  :— 

Early  m  <he  morning,  en  December  13.  between  four 
and  five  o'clock,  a  violent  tenqieat  firom  the  north-west 
arose.   The  temperature  in  the  course  of  the  morning 

was  rather  low,  \n.  4  C  ,  and,  especially  between  six  and 
seven,  the  wind  was  accompanied  by  showers  of  rain, 
interniinK'ed  with  hail.  This  rain  was  of  a  leculiai 
nature,  every  drop,  after  having  dried  up.  Icavin-  behind 
a  slight  sediment  of  grayish  colou:(  d  i'i-t,iii:e.  This 
was  most  distinctly  to  be  seen  on  the  panes  of  windows 
turned  towards  toe  west  or  the  north-west ;  the  spots 
with  wliich  these  panes  were  dotted  did  not  leave  the 
:  doubt  about  tbeir  having  been  caused  by  the  fiaUen 


The  atreanlets  of  ram,  having  evaporated,  left  on  tte 
whole  surface  of  the  windows  the  said  grayish  matter 
behind,  so  that  there  can  l>e  no  doubt  but  the  rain  itself 
had  conveyed  from  the  upper  air  the  above  dust. 

The  magnificent  "  clmul-i^low  '  which,  on  several  pre- 
vious evenings,  hid  also  been  obseived  liereabouts,  and 
which  has  been  attributed  by  tni  teorologists— with  good 
fMit,nodoullt— to  thevolcan  c  .tslu  s  due  to  thecatastrophe 
of  Java,  made  as  suppose  that  the  substance  observed  by 
us  on  the  windows  COOld  not  but  be  of  the  same  origin. 
We  toolt  it  for  granted  diat  whirlwinds,  when  the  storm 
set  in,  liad  brought  the  dust  down  to  tlie  lower  regions  of 
die  atmosphere,  where  it  mingled  with  the  falling  rain. 
Consequently  we  proceeded  to  examine  microscopically 
the  sediment,  in  order  to  compare  it  with  original  a^h 
from  Kiakatna.  which  had  Ix^en  sent  to  the  Agricultural 
L.Ll)(jr.ii(jry  at  W'ageningen  to  ha\e  its  value  as  piant-t'ood 
ascertained.  The  result  of  this  c.\amination  was  that 
both  the  sediment  and  the  volcanic  ash  contained  (i) 
small,  transparent,  glassy  particles^  (2)  brownish,  half 

IS,  Uttte 


transparent,  somewhat  filamentous. 


and  (3) 


jet  black,  aliarp  c<toed,  small  grains  iwsmbihtg  ai^ie. 
The  average  sise  of  the  particles  observed  In  the  aedi- 

'oent  was  of  course  much  smaller  than  that  of  the  con- 
sdtuents  of  the  ash.    These  observations  fortify  us  in 


our  supposition,  expressed   above,   that    the   a->hes  of 
KrakattM  Iki.  c  come  down  in  Holland. 
Wageningea,  December  14        M.  W.  Uey^rinck 

J.  vMt  Dam 

With  every  spare  cranny  in  N.\ture  filled  with  voir 
canic  dust,  and  the  whole  discussion  in  far  abler  hand* 
than  mine,  I  should  be  i<  th  to  trouble  you.  wt  re  there  not 
one  point  in  cimnection  with  the  recent  optical  pheno- 
mena which  has,  as  far  as  1  know,  cscipcd  observation, 
aii<!  which  may  possibly       worthy  of  consideration.  I 

J  aUudc  to  tlie  COime*  tarn  between  the  sky-glows  and  the 
phenomenon  commonly  known  as  "  tiayons  <U  Cri^cmU." 

To  die  latter  phenomenon  I  have  incidenttUy  bad 
mv  attention  much  drawn,  havini[  been  for  many  year* 

i  engaged  in  a  set  of  clond  observations  for  a  special  pur- 
pose. This  appearance  has  already  been  desdihadi  SMI 
to  some  extent  discussed,  in  the  pages  of  NATOE*  and 
elsewhere.  Several  other  phenomena,  some  of  them 
occurring  while  the  sun  is  at>ove  the  horiion,  •Mjem  to 
have  been  ci.nfo;:nded  under  the  same  name.  Ihat  of 
which  1  now  write  consists  of  red  rays  convergmg 
to  a  point  near  the  horizon  opposite  to  the  sun* 
position,  asoally  at  between  fifteen  and  fifty  minutes 
after  the  sun  has  set  or  before  it  has  risen.  0» 
rare  occasions  I  have  seen  these  belts  in  the  evening 
extrnding  past  the  senith  so  as  to  converge  towards  the 
position  of  the  sun  beneath  the  western  horiron.  The 
inttrspai  cs  of  these  nys  (which,  as  has  long  ago  been 
cv|>lained  by  Mr.  I  ockver,  are  the  shadows  of  hills  Or 
clouds  beyond  the  visible  horizon  arc  often  of  a  comple- 
mentary bluc  green  I  he  .  olmir  nf  the  rays  is  similar  to 
that  reilcetcU  at  an  e.irlier  hour  in  the  evening,  or  at  a 
later  in  the  morning,  from  the  most  elev.itcd  cirri.  This, 
phenomenon  seems  to  be  in  itself  almost  entirely  inde- 
pendent of  any  weather  conditions,  occurring  under 
utterly  diverse  states  of  the  atmospbera  It  Pommsm 
one  remaifcable  characterisdc.  It  ts  6r  more  ceense* 
in  Europe  in  the  month  of  November  than  at  any  omsr 
period  of  the  year,  although  the  prevalent  stale  of  en» 

I  November  skies  is  scarcely  such  as  to  favour  its  visibility. 

;  To  this  characteristic  I  called  the  attention  of  some  scien- 
tific fiieiuU  scvcnd  years  ago,  among-t  whom  I  may 

!  meir.iun  the  name  of  Robert  H.  Scott,  F.K.S.  I  have 
thought  that  the  Kayons  de  Cn'pitscule"  were  some- 
what more  common  in  the  years  when  the  November 
meteors  were  most  abundant  But  if  tbis  prove  to  be 
the  rule  the  exceptions  are  aumeroas.  There  are  hmg 
periods  during  which  there  are  no  **  Rayons  de  Crf- 
pusailf*'  or  in  which  if  they  occur  our  view  of  them  i» 
entirely  obstructed.  I  have  always  supposed  tbef 
the  fall  of  meteoric  dust  determines  the  condensation  and 
congelation  of  the  vapour  which  exists  in  those  strata 
from  w  liit  h  these  red  rays  are  reflected  just  as  I.oiu'.ori 
smoke  deter  nines  the  formation  of  spheitiles  of  fog.  'i'hr 
solar  rays  arc  thus  reflected  from  ice  spiculx  suspt  ndcii 
in  the  atmosphere,  rather  than,  as  1  understand  Froi 
Briidce  to  imply,  from  the  atmosphere  iuelf.  Are  these 
any  reasons  for  doubting  the  possibility  of  the  eiistiQace> 
of  much  water  vapour  at  a  fiv  greater  elevation  dtan> 
this  stratum  ?  This  would  ordinarily  remain  in  the  vapour 
state,  being  above  the  ordinary  range  of  the  fulvtristd 
meteorites. 

Now  t'lc  s  iinc  orange-red  glow  in  the  cast,  from  ten  fo 
twetit)  niiniilcs  after  sunset, by  which  1  have  usually  been 
able  to  predict  the  appearance  of  "  luiyoiis  Cn'pus.ute^ 
h  is  been  almost  constantly  \  isibie  at  that  hour  through- 
out the  present  period.  Further,  this  has  been  followcdf 
slightly  on  one,  and  vividly  on  two,  of  those  evenings 
when  the  succeeding  glow  was  mort  lanarkahl^  by  the 
"  Ravont  4t  Cr^useuft**  themselves.  And  the  rava  of 
red  Ul^t  emerging  on  sevcr.1l  occasions  from  the  cflfliigent 
glow  in  the  west  appear  to  me  closely  to  reserablb 
western  coaUniiations  of  very  elevated  **J&|mmi  dt 
CripusiuU:* 
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Ecu  iterum.  Here  we  oomie  back  to  Knkatoa.  Gnmt> 
ing  the  distance  to  wUcb  the  yvgaaxwaA  dost  weieejected 
from  the  bowels  of  Krakatoa  to  have  been  so  great  that 
the  more  rapidly  rotating  surface  of  the  earth  brought 

Panan-.  i  uii  tcr  this  vapour  ;i nil  iluit  in  the  space  of  less 
than  a  week,  we  have  a  gigantic  pcppcr-box  capable  of 
condensing  and  congealing  vapour  which  had  long  re- 
mained undisturbed  in  its  serene  heights.  Wc  do  not 
need  to  call  in  the  knOMrn  currents  of  the  atmosphere  to 
exphuD  the  dispersion  Poleward  and  therefore  eastward 
of  the  volcanic  matter,  gravitation  alone  accounting  for 
the  traosmisaion  of  the  fnitides  down  the  inclined  isobaric 
planes. 

To  my  theory  of  ice  spictds  it  has  been  objected  that 
these  ought  to  produce  halos.    So,  whenever  the  recent 

Chenomena  have  been  mo  ■it  strikingly  developed,  they 
ave  done,  \  cbtcrday  was  the  third  occasion  during  thi-, 
period  when,  from  2.15  to  2.50  p.m.  the  sun  was  sur- 
rounded by  a  remarkable  halo,  the  sky  at  the  time  being 
totally  devoid  {in  the  neighbourhcHKi  of  the  halo)  of  any 
visible  upjjcr  clouds  whatsoever.  Cumuli  passing  the 
halo  a|)|>earcd  green.  The  halo  was  foUowedoyaspleiidid 
glow  in  the  evtmiog^  and  a^ain  this  mnrBitig. 
December  15  W.  Clbmbmt  Ltv 

Ir  you  ate  not  yet  suffering  iroma  plediora  of  lekterl  on 
this  sul^ect,  I  should  like  to  add  a  few  lemarfcs  to  thoae 
whfcta  have  been  already  made. 

On  Thursday,  December  0,  I  wiine<<,e>i  one  of  these 
gorgeous  sunsets  in  company  .vjth  a  friend,  from  the  top 
of  Kusth,-ill  Common,  near  l  unbridgc  Well^i.  l  ike  .Mr. 
Rollo  Russell,  I  noticed  that  the  peculiar  lasting  glow 
came  from  a  lofty  stratum  of  pale,  hbrous,  ne.arly  trans- 
parent cirriform  haze,  which  was  almost  invisible  as  the 
sun  set,  but  afterwards  came  gradually  into  view,  at  first 
white  in  cokMir,  and  tlien  giaaually  changtnf  to  orange, 
ptnk,  and  finally  rad,  the  change  to  pink  orenrring  at 
4^and  to  i«d  at44S. 

We  alio  observel  a  strange  reactionary  effejt  produced 
bytllisglow,  viz.,  that  Ion.,'  .if;er  liie  re i  tin:  -  had  faded 
firom  the  ordinary  cirrus  in  the  u  C'.terii  sk;.  and  from  some 
snow  ihowcr  cumuli  in  the  east,  they  weic  both  relighted 
by  the  glow  uhicii  had  meanwhile  incn-ascd  m  the  west. 

On  Friday,  this  rciiection  vn  to  law  clmuis  all  oi>er  tkt 
sky  from  the  undoubtedly  lofty  stratum  in  the  west  was 
more  noticeable,  and  it  at  oncestni:k  me  that  persons 
who  had  not  observed  the  entire  prooeos  of  the  extinction 
of  Uie  real  reflection  of  the  sun  by  these  doods,  and  their 
snbseqtient  reiiiamination  by  reflection  from  the  upper 
glow  (as  Miss  Ley  tenns  it),  might  erroneously  be  led  to 
attribute  this  secondary  illumination  to  tlu  ir  reflection  of 
direct  sunlight.  On  this  ground  alone.  I  sImuUI  be  rather 
incline. 1  to  .i  -cept  with  a  little  hc^itatioa  the  observation 
on  whuh  J'riit.  Htlmholt/  bases  his  calculation,  viz., 
that  the  clouds  which  were  illuminated  by  the  SUO  WOre 
45"  aboi-i:  th,-  horizon  t:vo  hours  ajter  sunset. 

Nothing  tliat  I  saw  on  either  Thunday  OT  Ffiday  at 
all  favoured  such  a  fact.  On  the  contrary,  thae  was  some 
positive  evidence  in  favour  of  the  reflecting  medium  being 
situated  at  a  much  more  moderate  altitttd&  In  the  first 
place,  judging  by  an  eye  often  engaged  of  late  in  taking 
vertical  angles  with  a  theodolite,  1  s'  al  1  .r.  th  u  onb  )ih 
da^s  (when  the  sky  was  very  clear  and  tiiu  stt-ituin  which 
emitted  the  ^jlow  was  unusually  well  dctined)  theina.ximum 
height  of  the  gio^-stratiim  was  not  more  than  from  10'' 
to  12^  above  the  hori/un. 

.Moreover  the  interval  between  when  the  ordinary  cirrus 
ceased  to  glow  and  this  upper  stratum  began  to  glow 
corresponded  very  much  more  with  a  heigitt  of  from  ten 
to  thirteen  miles  than  with  audi  an  enoroiotts  height  as 
forty  miles. 

Miss  Ley  has,  I  believe,  already  calcobted  the  height  of 
thestralum  to  be  thirteen  miles,and  I  think  this  height  is  f.ir 
mofe  probable  than  one  of  forty  miles.   Besides,  can  we 


imagine  either  vapour,  or  vokanic  dust^  or  a  miatme  of 
botht  to  bo  arable  of  remainuig  in  napoMiott  in  ahr  of 

such  tenuity  as  must  exist  at  such  an  altitude?  More- 
over, I  think  it  must  be  admitted  that  whatever  be  the 

!  cause,  whether  meteoric  dust,  or  iinp-ilpable  puitiK  !■  >  a  tried 
j  over  by  the  upjicranti-tradc  currents  trom  the  Jav.>  eruption, 
the  reflection  anses  from  .1  definite  stratum  md  not  merely 
from  an  atmosphere  filled  throughout  with  such  dust. 
Possibly,  as  Mr.  Edinuni  Cl.irk  suggests,  the  dust  may  act 
as  a  nucleus  for  the  condensation  of  any  vapour  that  may 
exist  at  such  a  hi^h  level,  and  it  is  possible  that  just  as  we 
find  cettaindefinite  positions  at  which  condensation  occurs, 
andthenfbre  clouds  float,  at  lower  altitudes,  so  there  may 
be  some  particular  height  at  which  condensation  is 
determined  In  these  upper  regions,  thus  accounting  ibr 
the  definiteness  of  the  reflection  and  the  presence  Of  tlw 
cirrus  haze  to  which  it  .ipp<irently  belongs. 

Thus,  Dr.  X'etiin  of  Berlin  has  recently  shown  that  the 
clouds  have  a  marked  tendency  to  tloat  at  certain  dehned 
levels,  which  can  only  be  supposed  to  result  from  the 
action  of  certain  pliysical  causes  regarding  whose  nature 
we  are  at  present  entirely  ignorant. 

The  name  of  the  doud  and  the  corrMpoading  devattoa 
in  feet  are  as  follows 

Namr      -,!r.itiim  Ha{glil  in  feet 

Ixiwei  cloud   t,6oC 

Cluiul    3,800 

Cluudlet.-.   7,aoo 

Under  cirrus  I3,8oo 

Upper  cirrus  S3iOOO 

Now  we  see  that  these  heights  incnase  very  nearly  in  n 
geometrical  ratioj,  with  3  as  the  rommon  Actor,  so  that  we 
might  anticipate  a  tendency  for  dood  to  be  formed 
(assuming  that  the  empirical  relation  held  good)  at  an 
elevation  of  about  46,000  feet,  or  a  height  of  nearly  nine 
miles.  It  would  be  at  least  interesting  to  find  that  the 
average  height  of  the  rctlecting  layer  in  these  recent 
sunsets  lay  ,it  about  this  elevation. 

.Another  circumstance  w  hich  favours  the  notion  that  the 
dust  would  be  carried  from  the  tropics,  and  float  above, 
and  not  below ,  this  level  is  that,  while  at  all  lower  eleva- 
tions the  polar  currents  predominate,  it  is  just  about  this 
same  level  that  the  equatorial  or  southerly  air-currenta 
bq[in  to  exceed  diose  which  have  a  aortfieriy  component 
in  strength  and  frequency.  Thus,  according  to  Vcttin, 
the  following  figures  represent  the  relative  volumes  (?) '  of 
air  carried  by  the  ci{uatofialand  polar  cwTcnta  at  different 
altitudes  over  Berlin  :— 
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From  41,000  fieet  up 
the  exlreme  lissils 
thai 
4l>«o 
aj,OD0 
iSbSoo 
y,aoo 
3.800 
1,600 


This  table,  1  think,  makes  it  easier  to  understand  huw 
the  dust  should  h.ive  lieen  transjiortcd  over  to  extra-tropical 
regions  from  the  neighbourhood  of  Java,  and  why  it 
should  appear  only  in  the  very  ki^h  sirata. 

£.  Douglas  Archikald 

Gilbert  White  of  Selbome^  in  one  of  his  letters 
(Ixv.,  to  the  Hon.  Daines  Bairingtoo),  describes  the 
"  amasing  and  portentous  phenomenn"  observed  fai  the 
sunmer  of  1 7  S3.  "  The  stm  at  notm  looked  as  blank  as 
a  clouded  moon,  and  shed  .1  rust  coloured  ferruginous 
light  on  the  ground,  particularly  lurid  and  blood  coloured 
at  rising  and  aetttof.  The  conntfy  people  began  to  look 

'  I  hsvc  n  A  ihc  r..py  f  <hc  Ztituhrift  by  me  jmj  now.  and  »ra  oalr 
quoting  from  ini-:ii'iry.  I  dii:.ct  thci>.r  rc  ^urc  whcllicr  it  ii  '  Trliirtm SV 
u«()u«Dc.cs.   (  or  the  pwiio**  ua  haad  cttber  would  4o  cquUljr  well. 
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with  a  superstitious  awe  at  the  red  lowering  aspect  of  the 
sun  ;  and  indeed  there  was  reason  for  the  most  enlightened 
person  to  be  appichensive,  for  all  the  while  Calabria  and 
part  of  SicUjr  «cfe  tarn  and  coovulsed  with  earUuuukes, 
and  about  that  juBetaiea  wkano  sprang  out  of  toe  tea 
flff  th«  coait  of  Norway." 

Hme  who  are  familiar  with  the  letters  and  poems  of 
Cowpcr  will  remember  his  rt-ferences  to  the  same  phaoo- 
mena  in  that  year,  as  in  "  The  Task,"  Uook  ii. — 

"  Fire*  lion  beaaad^  aad  metaoit  fiw  above 
PteiealeWi  mwHuepleit  UMiDlafaHiL 
Hm  Uadiai  bevsM  in  Ae  diki  ( ui  A*  old 
And  cn^  eutb  bus  had  her 
Mofc  freqtMnt,  and  forgone 

Mrs.  Somerviile,  hi  her  "  Physical  Goognidl7/  traced 
the  origin  of  these  atmoephcric  pheaomcaato  the  mat 
eruption  of  Skaptar,  one  of  the  volcMioei  in  Icuaad, 
which  broke  ott  Ab*  8,  and  continued  till  August  send- 
vug  forth  doods  or  mingled  dust  and  vapour,  which 
spread  over  the  whole  of  nor.licrn  Kumpc.  Mr.  Hender- 
son, in  his  work  on  Iceland,  and  Dr.  U.iubeny  in  his 
work  on  volcanoes,  also  describe  this  eruption,  and  the 
enormous  quantities  of  volcanic  dust  sent  by  it  into  the 
atmosphere- 
Mr.  Norman  Lockyer  ascribes  the  recent  abnormal 
sunrise  and  sunset  phenomena  to  the  clouds  of  volcanic 
dust  from  the  great  eruption  of  Krakatoa  on  September 
2.  The  different  effect  caueed  by  a  tropical  eruption  and 
ooe  ia  northern  tcfioas  woold  be  such  as  Gilbert  White 
obeerved,  and  what  we  ha^e  faitely  witnessed.  In  the 
eruption  of  178J  the  stratum  of  dust  and  v.ipuur  must 
have  been  at  a  Jo«-  level  co  npared  with  that  of  iSSj. 
We  know  in  a  general  vvav  ibi  <  oarsc  nt  the  i  ircuLuion 
of  the  atmosphere,  as  we  do  that  uf  the  ocean  :  the  tluw 
)f  currents  Irom  tlic  Vo\n^  to  repla  e  the  asccnoni;; 
volume  of  air  m  the  equatorial  zone,  which  gradually 
ddYusos  it^lf  in  the  upper  regions  of  the  atmosphere. 
But  of  the  direction  and  velocity  of  these  lofty  strata  we 
know  little  in  detail;  Jost  as  we  have  variations  aod  ui- 
oit|ii«tniiid  diversions  even  of  oeeanie  oments,  bat  ia  the 
atmoiphere  to  fur  greater  extent  From  HomboMt  and 
Arago  we  have  been  tau'^'ht  to  believe  that  the  pumice 
and  vapour  clouds  from  volcanoes  are  raised  to  enormous 
altitudes,  and  the  di>i)ersion  of  these  maybe  too  irregular 
to  admit  of  cakuiatmg  the  exact  time  after  a  tropical 
eruption  when  atmospherical  phenomena  would  appear 
in  particular  localities.  The  fact  remains  that  abnormal 
attuospheric  effects  have  resulted  from  the  presence  in 
upper  rcipoos  of  the  air  of  pumice  dust  10  unusual 


In  some  regions  of  tlie  earth  these  phenomena  have 
been  frcoucniiy  observed,  as  en  the  coasts  of  Pen,  where 
we  would  expect  a  laree  amount  of  volcanic  dust  to  be 
present.  In  ElhVs  "Voyage  to  the  Sandwich  Islands," 
he  dc  r libLS  just  such  appearances  as  we  have  been  re- 
tciit'.)  scLiti^.  "  Towards  evening  and  in  early  niornini; 
I  have  iLcti  clouds  of  every  hue  in  ditTcrent  [i.nts  .jl  the 
heavens,  and  such  as  I  had  never  seen  before  :  for  m- 
stance,  rich  and  perfect  green,  amber,  carmine;  while 
the  hemisphere  round  the  rising  and  setting  sun  has  been 
one  blaze  of  glory."  Similar  sunlight  effects  are  de- 
scribed by  Bishop  Heber  in  his  narrative.  "  Besides 
tinU  of  crimson,  ftune<olour,  &c.,  there  were  huge  tracts 
of  inaslucent  green  in  the  immediate  neighbourhood  of 
the  sinking  sun,  and  for  some  time  after  sunset;  with 
hues  such  I  have  never  seen  before,  except  in  a  prism, 
and  surpassing  every  effect  of  paint  or  glais  or  gem." 
These  effects  were  su^  h  as  aqueous  vapour  alune  could 
not  have  produced,  and  were  doubtless  due  to  foreign 
matter  in  the  upper  regions  of  the  atmosphere. 

In  the  meteorological  observations  of  Luke  Howard 
there  are  several  records  of  similar  abnormal  sunlight 
effects  when  the  sky  was  "deep  blood-red  after  sunset, 


with  hues  passing  through  crimson  and  a  gradation  of 
lighter  reds  and  orange  and  flame  colour.  Whether 
these  appearances  can  be  connected  with  particular 
volcanic  disturbances  or  not,  they  seem  to  have  been  due 
to  the  presence  of  fbnign  matter  in  the  opper  strata  of 
the  air  |  and  theve  aie  aral^  peiioda  when  some  veicaale 
region  u  not  in  active  cruptKin. 

On  more  than  one  evenmg  in  December  the  metaIIiG> 
green  colour  of  the  moon  attracted  general  notice.  This 
was  not  due  to  the  laws  of  complementary  colour,  for  it 
remained  when  not  a  vestige  of  red  or  crimson  could 
affect  the  vision.  Mr.  Edward  \Vhyro[ier  states  that  the 
peculiar  hue  recalled  lo  him  the  same  appearance  as 
witnessed  bv  him  in  South  America  whctttiM  atmosphere 
was  chMged  with  volcanic  dust 

.  Jamb  Macaulat 

In  i8Iq^  when  tnvdling  hi  SoaOam  Algeria,  I  was 
talking  with  some  colonists  about  a  simoom,  when  a 

Frenchman  present  exclaimed  "C'est  la  premiftre  fois 
que  j"ai  \u  Ic  solcil  bleu."  Upon  interrogation  I  was 
assured  by  the  whole  company  that  the  sun,  seen  through 
the  fine  dust  of  a  Sahara  wind,  had  a  decidedly  blue 
colour.  I  do  not  know  whether  this  is  always  the  case 
when  a  storm  is  blowing  from  the  desert ;  but  the  fact, 
even  if  not  a  regular  one,  throws  some  light  upon  the 
East-Indian  green  sun.  It  confirms  evidently  the  opinion 
that  the  green  colour  aod  the  remarkable  weakness 
of  the  san's  light,  as  observed  hi  Indk,  were  doe  to 
volcanic  dust  from  Krakatoa.  An  eruption  like  that 
o'  August  must  throw  up  into  the  highest  layers  of  the 
atmosphere  dust  not  only  in  enormous  quantities  but  also 
of  extraordinary  fineness.  And  I  sic  no  diffimlty  in 
assuming  that  tKis  dust,  transported  by  air  currents  over 
Africa  and  Kurope,  was  tlte  cause  of  the  "lemaikable 
sunsets,  '  the  more  so,  as  the  latter  phenomenon  is 
evidently  a  wandering  one.  At  Cunatautinople  the  first  re- 
markable sunset  was  observed  on  November  20  (splendid), 
and  huosequeittly  we  saw  the  same  kIow  of  the  heaveas  m 
the  momioig  and  evening  of  the  firat  five  d«ys  of  Deoembcar, 
though  partially  masked  by  clouds.  Afterwanto  the  orib- 
servatioo  was  rendered  imp<Msihle  by  bad  weatiisr. 
Constantinople,  December  la  Da.  Budob 

I  HAVK  read  with  great  interest  the  accounts  of  the 
eMr.iordinary  sunsets  we  have  had  laii-Iy.  I  have  watched 
all  the  ctfccts  uiust  carefully  for  the  last  fo^tn]^;lu,  and  it 
may  be  of  some  interest  to  you  lo  hear  my  account.  The 
fir-t  time  I  noticed  anything  very  odd  w.is  on  the  evening 
of  the  24th.  I  was  then  calling  011  a  ine  al  who  Uves  on 
this  lake,  and  it  was  dark  enough  to  have  candles,  when 
on  looking  i*P  *t  his  studio  window  1  saw  three  or  four 
masses  of  cumuli  piled  up  against  each  other,  and  all  of 
unusual,  or  rather  I  should  say  unnatural,  colour.  I  said 
to  my  friend,  "  Well,  I  never  saw  such  a  sky  or  cloud-,  it 
is  exactly  like  an  oM  master  |j  <  t  .uo,  lit;e  a  rich  Titian 
sky."  ...  1  said  this  because  wh.it  <>«<-///  to  h,ue  Ijeen 
bl;ic  sk>  W.L5  quite  a  rich  green,  and  some  ut  the  clouds 
rich  amber,  others  red  brick  colour,  and  others  a  yellow 
green.  There  was  a  high  wind  ;  ihc'C  clouds  were  in  the 
north,  or  nearly  opposite  the  sunset,  and  very  near.  I 
was  startled,  because  I  knew  some  of  the  coloiu's  to  be 
unnatural, especially  at  that  time  of  day  (4.30) ;  it  wasnota 
green  or  an  amber  I  had  ever  seen,and  I  have  watehed  the 
sky  very  carefully  f or  tu'  yciirs.  Then,  about  a  week  ago^ 
I  saw  the  same  effect  .ig.nn.and  on  looking  round  towards 
the  sunset  niy  eye  caugiit  the  cre-cent  moon;  it  was  of  a 
pill,  hiiu-  s;),--  n.  Two  cvenm>;s  before  this,  1  was  startled 
on  luukih;.,  from  my  book  (and  some  tune  after  candles 
had  been  brought  in)  to  sec  quite  a  red  ul.irc  behind  the 
"  Old  Man";  as  it  was  almost  night,  I  thought  it  was  some 
large  fire,  but  on  going  out  1  saw  that  it  was  merely  a 
glare  Iroiu  the  sunset;  and  more  to  the  east  ne.ar  the 
borixon  there  were  lurid  masses  of  red  cloud  very  £u  off 
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•bowing  through  ban  «f  nearer  gray  dovd.  I  thou^t  of 
ranniag  into  KubUoAi  itiid^  and  taUiiiK  hua  to  toak,  and 
went  at  fur  as  lib  ittotf  but  tbcn  deaned  it  baltai  no^  as 

the  cfTcct  was  of  so  lund  and  awful  a  nature,  I  thought  it 
might  put  him  off  his  work  !  My  next  scene  was  one 
morning  ;  finding  the  room  very  d.irk.  I  suddenly  discovered 
the  maid  had  shut  the  shutters  ;  1  got  up  to  open  them, 
and  to  my  astonishment  saw  Coniston  O/J  ti//  rcii^ 

hut  with  no  shadows  !  I  was  all  the  more  astonished 
because  it  was  still  much  too  dailcfor  any  light  on  the 
""Old  Man  "  at  all  1  and  I  can  assure  yoa  it  r^lly  looked 
Inarming.  I  have  of  coarse  often  seen  the  mountain  red 
and  orange,  bnt  aevor  balm  sunrise.  I  coadoded  that 
tbis  glare  was  caased  by  some  very  bright  reflection  ftora 
the  rising  sun  on  the  sky  above,  and  bright  enough  to 
make  the  mountains  all  red.  I  watched  this  more  or  less 
until  nine  o'clock,  when  at  last  the  usual  shadows  ap- 
peared, tlie  nunmiain  getting  I  suppose  some  real  sun- 
light. Then  iny  last  effects  have  been  two  extraordinary 
after-glows  a  few  evenings  ago.  It  seemed  to  me  that 
about  half  an  hour  before  aoBact  dw  sun  began  to  shine 
through  some  extraordiiuuy  vapoar  capable  of  being  illu- 
ntfnated  very  much  more  than  the  oroinary  atmosphere, 
so  much  so  that  we  had  faint  east  shadows  from  it  on  oar 
lawn :  there  was  no  sign  of  the  son  or  even  where  he  was, 
as  this  vapour  was  so  equally  illitmir.ated.  It  lasted  long ; 
and  when  candles  bad  been  in  some  time,  there  was  still 
a  band  of  Mtmt  mt  colour  on  die  western  horiton. 

Arthur  Severn 
BiaAwuod,  Ceniston,  Lancashke,  December  9 

This  atmospheric  phenomenon  still  continues  morning 
and  evening  to  excite  admiration.  Its  effects,  however, 
on  the  colour  of  the  sky  disappear  at  an  earlier  hour  than 
has  hitherto  been  the  case  t  on  die  morning  of  Wednesday, 
the  5th  test,  the  southern  JMavens  were  respteadait  wlu 
richeat  and  most  brilliant  ccdours,  to  attempt  the  descrip- 
tioa  of  which  would  be  somewhat  puzzling.  It  seems  as 
if  of  fattc  the  grandest  displays  occur  before  sunrise.  The 
aflcnMOn  effect i  were  remarkable  less  for  richness  of 
eoloradon  than  for  the  lustre  of  the  light  which  arose  in 
the  west  after  sunset  and  for  the  predominance  over  the 
whole  sky  of  opalciccnt  uhito  coiiuirs.  The  rttlcctinn  of 
the  light  on  church  towers  and  buildings  brought  out  the 
architecture  in  strong  and  startling  relief.  There  was, 
however,  at  4. 1 5  p.ro.  a  colour  display,  and  on  this  occa> 
sion  the  moon  for  a  short  time  was  again  changed  to  a 
hue  of  emerai  l  green.  On  the  6th,  before  sonrise,  the 
^enoaicnon  rcajipt  ired  in  a  mantte  of  lorki  red  colour. 
The  display  passed  through  the  usual  changes  of  colour 
and  disappeared  when  the  sun  rose.  In  the  afternoon 
the  glow  at  4  p.m.  reappe:»red,  follow td  by  the  usual 
brilliant  radiance  ;  the  colours  were,  however,  sea-greens, 
opaline  whites,  and  bri;;lit  >;r.iys  till  4,30  p.m.,  when  a 
blood-red  colour  overspread  the  western  sky.  Tlie  glow 
faded  sooner  than  usual.  The  morning  of  the  7lh  though 
splendid  was  less  ^rand  in  character  than  the  display  of 
the  pre\'ious  morning.  At  4  p.m.  a  rosy  hnesulTased  a  few 
light  doods  that  rested  on  the  sicy.  At  4.1s  pearly  whites 
and  manres  and  grays  prevailed.  Jnst  at  this  time  an  irre- 
eulaily  shaped  vaporous  mass  of  an  exquisite  tint  of  lake 
formed  in  the  west  45' above  the  horizon,  and  gradually 
spread  toa  point  near  the  horizon.  At  4.30the  usual  orange- 
coloured  arc  appeared  in  the  west,  and  for  a  few  monn  iits 
the  light  emitted  was  almost  daz/ling.  The  dis[ilay  w.is 
somewhat  evar.csccnt.  On  the  Sth,  before  sunrise,  the 
sky  was  ennclaii  witli  various  hues  of  red,  carmine,  green, 
and  yellow.  At  3  p  m.  there  was  a  detached  cloud  canopy 
colour^  with  a  deep  ro  e,  but  changing  to  an  orange 
hue ;  5  p.m.  dense  doud  canopy  with  red  radiance  vbiUe 
through  the  doods.  On  the  9th  a  doise  doud  canopy 
shut  ont  observation.  At  4  p.m.  a  bright  yellow  glare 
CohNmd  the  horizon  of  tiw  western  sky.  Tbis  was  fol- 
lowed bjrdie  oiance-«oloured  radiaiM^  but  the  display 


was  fugitive.   I'he  morning  and  afternoon  of  the  loth 
were  unfavourable  for  obaecvatka  owing  to  a  dense  cloud 
canopy,  but  a  yellow-colaared  Ikht  m  the  sky  was  per- 
ceptible. On  the  I  ith  the  sky  before  sunrise  was  brilliant 
with  colours  pink,  blood-red,  yellow,  and  green.  At  8  a.m. 
for  a  few  moments  the  sun  appeared  of  a  gre«  n  colour. 
This  afternoon's  elTects  were  very  beautiful.    .\i  3  p.m.  a 
yellow  glow  jirevailed  :  this  gave  way  to  a  leniark.ible 
streak  of  a  vivid  green  colour  extending  along  the  horuon 
from  north-west  to  south-west ;  above  this  was  a  vaporous 
mass  reaching  to  within  a  few  degrees  of  the  zenith. 
Beyond  this  mass  and  overspreadteg  the  zenith  the  colour 
was  mauve.  In  the  eastern  sky  the  colaurs  were  reds, 
mauvea,  and  bines.  This  eventeg  the  moon  again  shone 
with  a  green  light.   The  glowing  arc  of  orange-coloured 
radiance  which  evening  after  evening  shone  in  the  western 
horizon  seems  to  ha\  c  ceased  to  be  apparent  here.  The 
effects  of  the  splendid  sky  coloration  in  causing  the  flame 
of  gas  lamps  to  appe.ir  u  hite,  or  rather  in  fact  to  resemble 
the  electric  light- noticed  by  Mr.  Sydney  Hodges  at 
Ealing — was  at  this  place  a  striking  feature  of  the  displays. 
A  destructive  hurricane  from  the  north-west  set  in  at  11 
p.m.  on  the  t  ith  inst,  and  was  of  greater  violence  tfam 
any  that  baa  occurred  here  from  that  ^int  for  thaus 
forty  years.  The  nq^t  was  rooooli^it,  with  flying  scud. 
In  the  night,  between  one  and  two  o'clock  a.m.,  during 
the  height  of  the  hurricane,  the  phenomenon  of  paraselene 
or  mock  moon  was  visible.    The  false  disk  was  well  de- 
fined, equalled  the  moun  in  si/e,  but  was  less  brilliant,  and 
was  some  4  '  or  5  from  the  true  moon  ;  prismatic  halos 
were  visible  diiniiL;  the  night.    The  wind  ble^v  in  terrific 
gusts,  striking  houses  and  buildi:  gs  ahnost  with  the  force 
of  a  battering  ran\.    Before  sunrise  on  the  12th  a  red 
glare  suffused  the  sky,  and  at  half-past  eight  a.m.  the  sun 
appeared  of  a  daik  green  colour,  and  remained  of  this, 
colour  for  several  minotes.  The  violence  of  die  liuitieaue 
snbsided  towards  four  a.m.   During  the  lulls  of  the  stonn 
there  were  on  one  or  two  occasions  tremors  that  I  could 
not  c()ntaH  l  with  tiie  Mbr.ition  of  the  bousefrom  the  etTect 
of  the  w;n>i,  and  wliieh  -ecmed  to  me  to  be  earth  tremors. 
In  till-  afternoon  the  vjlow  appeared  in  the  «e>t  in  the 
•.h.apc  of  a  mass  of  a  luminous  yellow  body  some  25  above 
the  horizon,  which  sank  gr.idually  below  ihc  hon/orj,  and 
left  a  clear  sky.   (Jn  the  mornmg  of  the  13th  the  only 
colour  visible  was  a  deep  yellow,  and  that  colour  prevailed 
in  the  vicinity  of  the  sun  throughoot  the  day.  Thermo- 
meter  ttg^tii  rose  to  50°,  barometer  falling.   In  the  after- 
noon of  that  day,  cloud  obscuration  shut  out  ohisrvatioii. 
December  14. — At  sunrise,  owing  to  the  denaeneas  of 

the  prevailing  ctou'l  canopy,  ohserv.ition  was  not  {Mssiblc 
At  10  a.m.  the  c.inopy  broke  up  and  dispersed,  and,  e.\- 
cept  along  the  eastern  horizon,  the  sky  became  blue  .uul 
clear.  At  11  am.  a  broad,  colourless  stream  of  remark- 
able moving  vajHun  or  eluud  haze,  and  rayed,  nebulous 
cirri  of  a  very  filmy  structure,  issued  from  a  point  occu- 
pied 1^  a  few  clouds  of  the  stratus  type  on  the  western 
borison,  and  travelled  across  the  zenith  eastwards.  The 
motion  of  the  vapour  and  cirri  was  rather  fast  as  k  twwpk 
across  the  sky.  The  quick-changing  fonns  wen  moat 
astonishing,  some  being  of  a  leaf  structure,  some  pointed 
rays,somr  curled,  others  horizontal  bars.  The  forms  ofboth 
haze  and  cirri  were  most  fantastic.  The  stream  continued 
to  flow  till  after  2  pm.  I  have  never  before  observed 
an> thing  like  it.  .At  3- 15  p.m.  there  was  a  wide- 
spicading  green  sky  >pacc  about  20'  in  altitude  on 
the  western  horizon.  Above  it  gradually  in  the  clear 
sky,  a  rich  russet  glow,  with  no  definite  outline,  became 
developed,  and  continued  to  prevail.  A  4  p^ro.  a  pink 
glow  coloured  some  clouds  resting  on  the  western  Af 
and  flushed  the  entire  horizon.  Towards  5  pjn.  the  niiaet 
colour  gave  way  to  a  smoky  vellow  tint,  and  soon  aftor> 
wards  the  light  disappeared.  Cloud-forms  during  the 
day  took  the  most  weird  and  fantastic  forms.  Imagintni 
that  the  pbaneiBenou  waa  on  die  wana^  I 
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to  witness  a  display  so  brilliant  and  imposing.  On  this 
day  the  thermometer  rose  to  54°.  At  8  p.ra.  there  was  a 
a^er  faRMui  band  of  gnea  ligjlit  coanil  the  diik  of  tho 
■MMNL  It  Memed  to  ae  Ihat  ncMhar  the  sttmor  tbe 
moon  during  the  days  aad  aii^  of  the  latltt  I3tl^  14th, 
and  I  ;th  gave  the  usual  Ugte. 

Ueccinber  1 5. — The  sunrise  this  morning  was  of  a  most 
mipreiSive  ch  iracter.  From  just  before  sunrise  till  8  a  m. 
'he  eastern  Sv  v  was  tlushcd  with  blood-red  colour.  At  \-; 
a.m.  the  sun  again  shone  with  a  most  beautiful  green 
1  ght  for  a  few  minutes.  The  room  in  which  the  observa- 
tions were  made  has  two  windows,  one  facing  cast,  the 
other  south,  and  the  marvellous  spectacle  WIS  wilBKsed 
of-  a  flood  of  ffiiDlOB  glace  filling  the  ee«t  viadow,  while 
thRMgh  the  teott  windoir  poued  a  volimie  of  dasiling 
green  light.  This  wKmoMtm.  tbete  was  a  thick  cloud 
canopy,  and  rain  fdl,  btit  a  yellow  glare  penetrated  the 
ciouds  on  the  ?,nuth  and  west.  At  4  p.m.  through  a  cloud 
rent  could  be  seen  tiic  bright  pink,  russet  green,  and 
yellow  colours  of  the  glov.  The  thermoaelflr  legirteted 

December  16. — The  glare  was  visible  this  morning,  but 
no  colour  other  than  smoky  yelk>w  was  visible.  After- 
oooo  the  glare  very  powerful,  out  at  345  pale  yellow  was 
the  oaly  colour.  This,  bouwrer,  prevailed  in  the  west, 
betexteaded  rouad  the  iHiole  horison.  The  spoked  ray 
featuie,  however,  was  greatly  developed. 

The  steel  coloured  rMiance  which  glowed  in  the  western 
sky  at  3.30  p.m.  at  the  time  of  closing'  my  letter  was  fol- 
lowed from  4  till  shortly  after  5  p.m.  hv  the  fiery  glare 
»hich  h.-ii  been  a  marked  feature  nf  tlic  red  sky  dis- 
plays during  their  prevalence.  The  sky  etifccts  were 
much  the  :»aine  us  on  the  previous  afternoon,  except 
(hat  the  nebulous  matter  was  traversed  by  fan-shaped 
pointed  rays,  and  Its  stmctitfe  ptesented  a  billowy 
appearance. 

December  i?-— Glare  at  sanrise  as  on  other  monungs 
of  hie,  die  cokwatioa  leas  grand  and  brilliant  During 
the  aienttog  a  stream  of  filmy  cirri  issuing  from  the 
point  in  the  heavens  occupied  by  the  sun  and  travelling,' 
across  the  zenith  till  .ifter  inidtl.iy.  3.30  p.m. — Steel 
coloured  glare,  followed  at  4  p.  111  by  the  development  of 
the  usual  ticry  j;l(>w  in  the  western  sky,  traces  of  which 
remained  till  6  p.m. 

In  the  "  Notes  '  in  NATURE  for  the  6th  inst.  (p.  135)  is 
a  record  of  a  ftll,  on  the  night  of  Nov.  17,  at  Stofelvdal, 
Norway,  of  layers  of  gray  and  black  dusL  This  was  the 
day  of  the  date  of  a  fidl  of  discoloured  rain  near 
Worcester.  Recent  acoouats  arnioance  the  visibility  of 
the  phenomeaon  in  America,  where  its  cause  is  ascribed 
to  meteoric  dust.  Reports  of  falls  of  ashes  on  land  and 
shipboard  tend  rather  to  strengthen  the  volcanic  dust 
theory.  .According  to  tlie  '•.\nnals  of  rhilosophy," vol.  ii., 
the  sun  appeared  of  a  blue  colour  in  April  of  the  year 
1821  in  England.  It  ^ccms  from  other  sources  that  there 
were  in  February  of  th.it  year  a  violent  volcanic  eruption 
m  the  island  of  ISourbon,  and  in  June  of  the  prevtOW 
year  a  destructive  outbreak  in  Cunung  Api. 

Worcester,  Decesaber  17  J.  U.  Bozwam) 

The  following  observations  of  the  remarkable  '*r1ow*' 
that  has  lately  been  attracting  such  uaiversal  attention  at 
sunrise  and  sunset  may  lie  of  use  for  comparison  with 
similar  pheaomeoa  observed  in  other  parts  of  the  world. 
They  relate  to  the  phenomenon  as  observed  at  sunrise  on 
those  occasions  when  the  atmospheric  conditions  and 
other  circumstances  have  been  favourable  for  obtaining 
good  observations,  tliuuL;h  I  may  state  that,  even  when 
cloudy,  and  no  clear  blue  sky  visible,  the  red  glow  has 
frMuendv  made  itself  apparent  through  the  clouds. 

December  4.— 640  a.m.  The  whole  eastern  sky 
between  the  east>north-east  and  south-west^  lor  an  adti- 
tnde  of  was  of  a  pale  piafci  at  7.15  It  had  in- 
cnuiid  in  dtilade  to  45*,  and  near  oa  horison  was 


of  a  deep  crimson.  At  7.30  it  began  to  fikde  away, 
chan^ng  to  a  yellowish  pink,  and  at  74$  ^  had 
disappeared,  eaoffptiwg  a  slight  crimson  base  hiiriBf  an 
akitttae  of  about  loP,  and  cooinad  to  that  poitieB  or  Aa 
horizon  at  which  the  ua  was  about  to  naha  his 
appearance. 

December  12. — 6.30  a.m.  .X  narrow  belt  of  brilliant 
crimson  clouds  about  5  wide  skirted  the  horizon  between 
the  n  ii  '.h  ea-iC  and  south-south-east  ;  at  7  it  had  con- 
siderably decreased  m  brilliancy,  and  reached  an  altitude 
of  15",  and  at  7.30  it  had  become  of  one  uniform  {Midc 
colour,  and  now  reached  the  great  altitude  of  60°.  It  now 
began  gradually  to  fade  away,  changing  to  a  yeUowish 
pi^  and  npidlir  decreasing  in  altitvae  aatif  by  7^5 
It  had  enlirny  wappeaiad*  Having  a  dear  bine  alqr, 
which  at  7.S0  became  tiaged  with  the  ordinary  annilaa 
tints. 

December  13. — 6.50  a.m.  .\  bright  yellow  glow 
having  an  altitude  of  15",  a[)pc.ircd  on  the  horizon, 
extending  from  the  east-north-east  to  the  south-east  ;  at 
7.20  it  had  increased  in  altitude  to  60",  the  upper 
portion  Ijeing  of  a  pink  culour,  giving  to  the  blue  sky 
immediately  adjoining  a  sickly  green  tint.  At  7.50 
the  pmk  glow  near  the  zenith  had  disappeared,  and  the 
yellow  glow  near  the  horison  had  changed  to  pink;  it  had 
now  decreased  in  altitode  to  10^,  and  eatended  no  further 
than  between  the  east  and  south-east  points  of  the  horizon. 
As  the  sun  rose  above  the  horizon  it  again  changed  to 
yellow. 

Deceinbfi  17.-  7.15  a.m.  The  clouds  which  up  to  this 
tinu:  !i,'.d  iiverr.a-'t  the  sky  cleared  .lu.iy,  .ilthou;;h  a  \cry 
brilii.int  display  of  the  "  glow  "  was  to  l)e  seen.  The  entire 
eastern  Nky  between  the  east-north-cast  and  south-south- 
east for  an  altitude  of  75"  was  of  a  beautiful  pink,  excepting 
immediately  on  the  horizon,  where  it  was  yellow.  .At 
7.45  the  glow  disappeared,  leaving  a  clear  blue  sl» 
until  7.55,  when  tne  usual  sunrise  tints  made  their 
appeaance. 

From  the  foregoing  remarks  it  will  he  seen  that  the 

"glow"  in  this  locality  has  generally  made  its  appearance 
ih.  20m  before  sunrise,  and  excepting  in  f)nc  instance 
{December  4)  it  has  dis.ippearcd  ten  minutes  before  the 
sun  has  made  his  appearance  above  the  horizon. 
Dalston,  E ,  December  18  B.  J.  HOFKlirs 

1  HAV1-:  observed  the  "  after-glow  "  here  (Madrid)  since 
November  30,  when  it  fir^t  came  under  my  notice  The 
etTect  was  particularly  fine  on  the  2nd  inst,  the  atmo- 
sphere being  perfectly  clear,  and  the  moon  (new,  two  and 
a  half  hoars  Dchind  the  stm)  quite  brilliant,as  also  die 
stars.  At  4.3^  (Madrid  tine)  the  «»  went  doviv  Md 
we  had  a  fine,  out  not  trausnal,  golden  simset  effect  which 
lasted  about  fifteen  minutes.  At  5  the  sky  was  gradually 
lit  up  again,  say  \oo  miles  north  and  south  of  sun 
point  on  the  horizon,  and  some  45  "  of  arc  above,  the 
colour  varying  from  pink-red  to  crimson,  Ic^s  intense  on 
high,  but  with  a  defined  semicircular  boundary  a^ainsf 
blue  sky,  which  at  this  period  assumed  a  greenish  tint, 
as  did  also  the  moon  without  losing  her  brillianc  i. 
But  I  did  not  observe  any  "  streaks  of  Polar  auroral 
light,"  mentioned  in  Mr.  Bosward's  letter;  the  crim- 
son fan  (shall  I  say?)  was  m^otm,  and  maintained 
iu  Intensity  till  six  o  dock,  though  it  gradually  receded ; 
the  moon  at  the  same  time  recovering  Tier  silvery  appear- 
ance ;  and  at  6.15,  that  is  one  hour  and  foity  minutes 
after  sunset,  all  \*'a^  c  er.  .\t  6  p.m.  the  barometer 
(4-inch  height  aneroid  by  Ladd)  marked  705-50  mm. 
(say  27  80  inches  ;  M.idrid  is  655  met.'es  above  the  jca), 
and  the  thermometer  (CascUa,  K.O.,  .No.  9538),  shel- 
tered, 4  metres  above  ground,  stood  at  10*  Cent. 

On  the  3rd  inst.  the  cfiect  was  somewhat  different, 
owing  to  slight  haziness,  coupled  with  delicate  ripples  01 
cirrus  above,  a  iiew  streaks  of  heavy  doud  down  on 
horison,  and  slight  breeie  fwm  sontii-weat)  but  the 
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whole  pbeDomeBoa  <m  the  inst.  was  the  most  in- 
structive. TbeMecemynotct:— 

4.34  p.in.  mmdewii;  vioal  nnset  effect,  golden; 
BMSsiTe  norisontal  ttreakaof  aeotnl  tint  cloud,  from  5"  to 
20°  above  horizon,  intervals,  colouied  Indian  red ; 
cirrus  above  light  crimson.  4.501,  all  over,  clouds  no 
longer  illuininatetl,  sky  on  horizon  dull  >ellow.  5  p.m., 
yellow  band  lurneit  f',tic  screen  ;  lo^v  chudi  remaining  quite 
dark  (not  illuirnn.iied  ,  upijcr  transparent  cirrus  pink  or 
light  purple.  j,'/i/.///.///v  fading  off  into  blue  atmosphere, 
whicb  reriiaiiied //(V/i/tv//)' althotigh  ihc  moon  and  haze 
circle  round  her  (■■  four  moon  diameiers;  «  ere  decidedly 
^rt  enish.  5.15,  purple  fim  ROeded  or  contracted  some- 
what, and  more  crint'on  in  colour ;  green  tint  on  horizon 
fiinier.  $.2$,  upper  purple  tint  quite  gone ;  light  down 
oa  imizon  bright  red  like  conflagiation  (or  fami  heated 
to  redness) ;  moon  greenish ;  hiavy  thud  strtaks  qutU 
dark;  and  here  1  will  say  that  akhongh  I  noticed  in 
Madrid  a  very  slight  breeze  from  north-west,  nit  clouds 
remained  to  all  apfxraram  1  ;k  rfertly  stationary  from 
beginning  to  end.  5.35,  at  this  momeut  ihc  lower  clouds 
(say  to  .'o'  al)ovc  horizon)  were  ri-u'iuinm.i'i  -l  as  at  J««- 
.rc/ from  beneath  (Indian  red),  after  rem, mung  forty-five 
minutes  in  total  shade.  At  5  45ihi$  new  iiiuimnauon  began 
to  fade,  and  the  red  glow  on  the  hoiUon  had  rifen  some- 
what, and  was  dusky,  sjo^onlya  few  red  streaks undertbe 
ckrads :  glow  as  benire,  apparently  more  intense,  owing  to 
increasing  dariiness.  6io,  clow  dull,  and  lew  down  on  hori- 
zon, nearly  all  on  the  north  side  of  the  sno's  setting  point. 
6.15,  all  over.  Barometer  702  mm.  (say  27"65  in.); 
thermometer  12°  C. 

Since  December  i  the  whole  phenomenon,  without 
losins;  intens  iv,  h  isliecome  reduced  :n  ixtent,/  <'.  the  fan 
of  light  (so  to  speak)  is  getting  smaller,  espctiiilly  in  the 
direction  of  its  length  on  the  horizon.  Yesterday  (5ih)  1 
noticed  the  same  rtiUumituUion  of  cloud ;  to-day  we  had 
heavy  douds  and  rain  at  the  tim^  and  baromct  er  699  mm. 
and  thermometer  6*  (  at  six.  F.  Giiojian 

Qttintana  26  (Banio  Arguelles),  Madrid,  Dec.  6 

There  has  been  a  very  fine  "glow  "'  this  evening,  with 
the  delicate  rose  tint  which  is  so  unusual.  1  observed  the 
bands  at  C  and  D  very  strongly  m n  kcd,  and  also  a  faint 
hand  at  about  a,  and  another  about  half  way  between 
C  and  D.  This  is  the  best  natked  «v«ntag  glow  that  we 
have  had  here  since  about  the  cad  of  last  week. 
•Dublin,  December  14  J*  P-  O'RUU.Y 

SiGNOR  Dknza,  Director  of  the  Ctetral  Observatory 
•t  Mottcalieri,  writes  that  these  sunieu  were  seen  frum 
November  2$  to  December  1,  and  again  from  December  4 

to  December  7,  throughout  the  whole  of  Italy  ftoin  the 
Alps  to  the  extremity  of  Calabria,  and  everywhere  with 

gre.it  intcnsit).  A  vast  number  of  reports  have  been 
received  at  the  Central  Observatory,  generally  to  the 
same  efl'ect.  So  vivid  was  the  glow,  that  by  many  ob- 
servers it  was  taken  for  an  aurora  borealis,  the  pievailing 
colours  oscillating  between  red  and  decji  orange,  and 
afterwards  passing  th<^gh  all  the  tints  to  the  must  deli- 
cate pink.  During  the  evenings  of  November  si  and  39 
near^  the  whole  sky  was  lit  up,  and  the  phenomenon  was 
fbltowed  first  by  storms,  fogs,  and  rain,  and  later  on  by 
snow.  Observed  with  the  spectroscope,  the  light  pre- 
sented nothing  but  the  usual  absorption  lines  of  the 
vapour  of  water,  but  very  intense.  Before  dawn  and  after 
sunset  the  zodiacal  light  was  seen  very  distinctly. 

Numerous  letters  have  appeared  in  the  Times  on  the 
sunsets  during  the  past  week  : — 

Mr.  G.  J.  SvMONS  sends  the  following  exuact  from  the 
Meteorological  Re(;ort  from  Adelaide  Observatory,  South 
Australia,  for  October,  1883.^"  On  every  dear  even- 
ing  during  this  month,  and  the  last  fortnight  of 
September,  a  peculiar  phenomenon  has  been  apparent 
in  the  western  sky.    Shortly  after  sunset  a  red  glow 


will  miike  its  appearance,  at  an  altitude  of  about 
50",  being  very  famt  at  first,  but  at  the  brightness  of 
the  sky  near  the  hocison  dies  awmy  with  the  receding 
sun,  the  red  ffiam  wBl  enuaid  downwards,  becomins  at 
the  same  time  more  bruliant,  until  at  last  the  whole 
western  sky  will  be  lit  up  with  a  beautiful  light,  varying 
in  colour  from  a  dclir.ite  pink  to  .!  most  intenif  scarlet, 
and  the  spectacle  prtscuis  a  most  l>ri]li:int  ap[)ear.ince. 
The  upper  part  will  then  gradually  fule  away  until  the 
colour  is  noticeable  only  7  or  8'  above  the  horizon,  at 
which  time  the  light  is  at  about  its  brightest.  Afterwards, 
a  secondary  glow  will  sometimes  make  its  appearance  at 
an  altitude  of  about  yf.  and  gradually  spread  downwards 
until  the  sky  is  afshi  lit  up.  In  the  secondary  pheno- 
menon the  coloura  ue  feneraUy  more  ddicaie.  The 
whole  thbg  will  MtT  vnv  Rhoot  8  p.in.  This  pheno- 
menon has  been  noticed  all  over  the  south  eastern  portion 
of  this  coodnen^  ftom  Port  .Augusta  (lat  32"  S.)  to  Mel- 
bourne ;  and  in  India  the  sun  has  at  tunes  presented  .1 
most  peculiar  apjxrarance,  being  green  at  rising,  then 
gradually  changing  to  a  blue  at  noon,  and  inversely  from 
noon  to  sunset.  \'ar:uub  tijcoriet  bave  been  stailMl  to 
account  for  the  phenomena.*' 

Col.  Stuart- WorIUV  states  that  in  1862  he  spent  a 
year  in  South  Italy  on  purpose  to  study  the  fonnatmn  of 
douds  by  the  aid  of  photography.  "  During  that  time  I 
spent  some  time  at  Naples  whue  the  great  eniptioo  of 
that  year  was  going  on,  and  was  struck  with  the  unusual 
colours  of  the  sunsets  during  and  after  the  eruptions.  I 
still  have  photographs  of  both  sunrises  and  sunsets  in- 
dor-.cd  with  memoranda  .i^  Im  uir.i-u.il  and  exceptional 
colours  "  Four  years  .igo,  while  sailing  in  the  Pacific, 
Col.  Stuart  Wortley  was  much  struck  with  the  fact  that 
very'  frequently  the  whole  vault  of  heaven  was  overspread 
with  magnificent  and  glorious  colouring,  and  that  in  the 
higher  regions  of  the  air  colours  were  found  that  were 
never  seen  at  the  horizon  or  below  a  certain  height. 
"Now.  this  exceptional  angnificesce  and  peculiarity  of 
edeorfng  only  occurs  in  certahi  latitudes  and  in  wdi- 
defined  belts,  and  I  venture  to  suggest  that,  seen  in  the 
light  now  thrown  on  the  subject  by  Mr.  Norman  Lockyer 
and  others,  the  constant  stream  of  volcanic  matter  thrown 
out  by  the  gre.it  volcanoes  in  the  mountain  ranges  of 
South  .Ameriia,  and  possibly  tro.n  elsewhere,  form  an 

j  almost  permanent  stratum  of  floating  matter,  carried  in 
certain  directions  and  kept  in  certain  positions  by  alter- 
nating currents  in  the  higher  regions  of  the  air,  and  that 
to  thi-i  stratum  of  volcanic  matter  much  of  the  excep- 
tional colouring  found  to  be  associated  with  sunrises  and 
sunsets  in  portioas  of  the  Southera  Pacific  Ocfaa  Is  dne." 

Mr.  W.  H.  Preece  writes **  I  think  1  can  add  one 
link  to  Mr.  Lockyer's  chain  of  reasoning.  If  we  assume 
that  the  m.iss  of  volcanic  matter  projected  with  such  force 

I  into  the  atmosphere  in  the  Straits  of  Sunda  was  highly 
clectiified,  then  it  mu>t  have  been  tlcttnhed  with  the 
same  sign  as  that  of  the  earth^  viz.  negative.  Therefore, 
when  the  force  of  projection  had  exhausted  itself,  the 
cloud  of  matter  would  be  subject  to  two  other  forces  be 
sides  gravity — the  repulsion  of  the  electrified  earth,  and 
the  setf'repolsion  of  each  pnrtidc  of  electrified  dust  The 
first  wouU  detemrfne  the  tenuity  of  the  cHmd,  for  Ae 
lighter  the  particles  the  further  they  would  be  repelled, 
and  the  heavier  the  particles  the  quicker  they  would 
descend.  It  is  quite  possible  to  conceive  that  they  might 
be  so  minute  and  so  highly  electrified  as  to  reach  the 
utmost  confines  of  our  atmosphere,  uhere  they  would 
remain  as  ;ong  as  they  remained  electrified.  The  second 
repulsive  force  would  cause  the  particles  to  spread  out 
continuously  in  a  horizontal  plane  until  they  wotdd  cover 
an  area  determined  only  by  thehr  quantity.  When  we 
uke  into  couidetation  the  movements  of  the  atmosphere 
and  the  rotation  of  die  earth,  t  see  no  resstpi  to  doubt 
that  an  immense  cloud  of  highly  electrified  matter,  pro- 
jected into  the  atmosphere  in  Jkva,  could  spread  itscff  in 
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the  higher  regions  of  the  atmosphere  over  an  area  equal 
to  that  of  Europe.  That  thi>  is  not  fanciful  is  proved  by 
tbc  bchtnriour  of  smoke.  1  have  often  watched  when  at 
,  on  a  still,  cbIa  dayttbe  Uack  sisokeof  Mime  pauiog 
mer  rite  to  MMne  dctennised  height,  and  then 
sndoally  spread  itself  at  an  equal  and  constant  dUtance 
mnn  the  sea  like  a  great  flat  pall.  I  have  also  seen  on 
land  the  smoke  from  sonic  mai.uf.n  r.irir.;;  ^h  ift  blown 
gently  by  the  wind  follou  ilic  cur\cs  ut  tlic  Kind,  remain- 
ing always  at  the  Siime  distance  (roin  the  ground,  but 
gradually  spreading  outwar  Is  in  every  direction.  1  have 
also  seen  two  lines  of  smoke  refuse  to  coak-sce,  but  rc 
pelling  each  other  exactly  as  they  ought  if  they  were 
similarly  electrified.  That  smoke  is,tlMKfor^  INgatively 
electrified  I  firmly  believe,  tbougb  I  have  acver  tested  iu 
Noir»  that  this  wondetftu  atmospberte  diktnrbaaea  was 
acoompaBied  by  extraordinary  ekcurfcal  distoxfaance  was 
diowB,  not  only  by  Capt.  Watson't  obsefvaiionB  near  the 
spot,  but  by  Frof  Smith's  records  at  Madras,  and  hence 
it  requires  no  Kf<^^  't  siretch  ot  ihe  imagmation  to  conceive 
electricity  pi.ivin;.:  a  great  part  in  the  feCCBt  gOtgeoos 
display  of  atmosplieric  etlects." 

In  reference  to  Mr.  Prtece  s  letter,  Mr.  Crookcs 
writes: — "  In  a  paper  read  before  the  Royal  Society  id 
1879  1  showed  tMt  at  a  rarefaction  of  the  millionth  of  an 
atmosphere  two  pieces  of  elecirified  gold  leaf  repelled  one 
another  at  a  considerable  angle  fortbiiteoi  moQtha  wuh- 
OOt  loss  of  charge.  Therefore  at  a  ninfKliOB  of  a 
milHoath  (cotresponding  to  a  height  above  tin  earth's 
surface  of  about  sixty-two  miles)  air  is  a  perfect  non- 
conductor of  statiial  electricity,  uiiliout  interfering  with 
the  mutual  repulsion  of  siini.arly  electrified  particles. 
When  we  bear  in  mind  that  the  specific  gr.iviiy  {;t  gold  is 
five  or  six  times  ilui  of  the  rock  wluj>c  dl^rul^^]l)n  formed 
the  dust  in  question,  and  that  the  size  of  the  individual 
particles  of  dust  is  certainly  many  thousand  times  smaller 
than  my  gold  leaves,  there  is  every  reason  to  believe  that 
efcctrifiecldusi,  once  projected  fifty  or  sixty  miks  above 
tbe  canh'i  aurtace,  mtght  remain  there  for  many  vem." 

Bishop  BitOMsy,  writing  to  fbe  Timus^  says  that  tn  a 
letter  from  a  member  of  his  family  at  Hobttrt,  Tasmania, 
the  writer  speaks  admiringly  of  "tbe  loveliest  after-glow 
which  was  spread  ovci  the  sky  on  the  other  >i(le  nf  the 
water  where  the  sun  hiid  set.''  This  w.i-  umteii  on 
(Jctobcr  \  i  by  one  who  was  ignar.ui!  ili.a  smiilir  pheno- 
mena hati  bt-Ln  obatrved  in  other  parts  of  the  world. 

Anoi  HER  correspondent  of  the  Times  states  that  in  a 
letter  dated  "  Duem,  Septtmber  74,  1883,"  Hicks  Pasha 
wrote:— "By  llie  way,  nave  you  in  England  noticed  a 
large  biach  spot  on  we  Mur  To-day,  when  it  rose,  ic 
waa  of  a  pale  green  coloar,  and  we  saw  through  otir 
glasses  an  immense  black  spot  on  tbe  lower  half  of  iL 
What  does  this  portend  ?  I  feel  sure  there  must  be  some 
notice  of  it  in  the  |..i({rs  m  Kn;;l.iiKl  ' 

SHSKIKK  Kami'I.M  of  l.irwi  k,  .Shcil.iiul,  writes  that 
tbemnseis  have  bien  observed  in  these  nortiu  rn  inlands. 

Mr.  G.  1".  HlkiiKK  nf  Ciifto.i  ^cnds  the  f(>ilowing 
rxtract  from  .1  letter  from  a  p.isscngcr  tr.ivelhng  from  San 
Francisco  to  S>dney,  three  days  after  leaving  Honolulu. 
The  writer  lajs:— "On  Wednesday,  September  5,  we 
witnessed  a  most  carious  phenomenon.  Tbe  son  set 
neriiectly  Uoe,  and  next  morning  it  rose  a  flaming  ball  of 
Mae    The  blue  light  was  reflected  in  our  cabins. ' 

OW  November  30,  at  4  p.m.,  another  remarkable  sunset 
wTis  observed  in  StMclholm.  A  correspondent  si.itcs  that 
the  wc^tetn  sky  became  covered  with  an  inieiise  putpie 
after-gliiw,  hav  ing  the  appear.mce  of  an  enormous  di>tant 
conflagration,  .vhich  nearly  reached  the  zenith,  and  lasted 
for  an  hoar,  tve;i  alier  it  wa:.  dark,  and  the  stars  were 
visible.  On  the  morning  of  December  1  a  similar  intense 
l^t  was  observed  at  sunrise.  The  odour  wa<,  however, 
then  more  yellow.  The  phenomena  have  also  been 
observed  in  the  north  of  Sweden,  in  Gothenbnig,  in 
Chriitiania,  and  in  Copenhagen. 


THE  KRAKATOA  AIR-WAVB 

ON  Thursday  last  Mr.  R.  H.  Scott  communicated  a 
paper  to  the  Royal  Society  giving  a  map  and  tabular 
statemoits  concerning  certain  barometric  dittulMUlcee 
observed  towards  tite  end  of  August  tost 

The  obvious  cotieipondence  of  the  fevms  and  thnes  oC 
occurrence  of  the  barometric  disturbances,  described  in 
Mr.  Scott's  paper,  at  once  suggested  to  General  Strachey 
that  they  were  due  to  ;i  common  origin,  and  the  great 
volcanic  eiuptiuii  at  Krakatoa  in  the  Straits  of  Sunda 
appeared  to  supply  a  probable  efficient  cause.  General 
Strachey  therefore  took  up  the  question  from  this  point 
of  view,  and  at  the  same  meeting  commoaicated  »  fNtper, 
of  which  the  following  is  an  abstract  : — 

"Any  .shock  of  .sufficient  violence  might  be  expected  tOpTodoee 
an  atmospheric  wave,  advancing  firom  the  pi  ice  where  it  wa.^ 
caused  in  a  circular  form  round  the  globe,  at  first  exfianding  until 
It  liixl  gut  half  muimI  the  earth,  and  then  Rk;ain  contracting  till 
It  was  again  concentrated  at  the  anli^Kxlc',  from  which  again  it 
would  be  thrown  \\)x.V,  aw\  ^o  la^jt  b«ck wards  and  forwards  till 
ii  was  obliterated.  It  nii^jbi  li.Tve  been  exftected  that  such  a 
wave  wuuUl  liavcl  with  t.'ic  veKjcily  sound,  being  probably 
of  the  same  nature  as  ih;\t  h;eh  cau>e8  sound,  though 
the  vibrations  had  \\A  iln.-  j  cjulur  character  that  affects  our 
organs  of  hearing.  It  h.is,  hu^vcvcr,  been  suggevted  to  me  that 
the  w.ivc  iii.iv  rather  have  h.id  the  character  of  a  »olitary  w.ive 
produced  in  a  hquid,  tbe  velocity  of  whicQ  in  the  air  would  not 
materially  dii:cr  irooi  that  of  sound.' 

**  A  rou^^h  Lx.u:iiiiaiion  of  the  facts  a'  first  made  known  by  the 
oti  crv.iti  rt!i;i  irllt:^l  111  ( ircit  ilrit.iiii  indicated  that  there  w.is 
f  ttma  /./.  /<■  striinii  evidence  in  >ujjjHjrl  uf  tills  view,  and  tliai  the 
|ibenoiiiena  wi  ulii  iic  approximately  cxpiaineil  by  the  pas-.ige 
round  ilie  cnrth  of  a  scries  of  waves  travelling  .it  the  rate  of 
about  /lo  Hide-  .^n  hour  in  op.'o  ite  directions  from  the  place 
where  the  volcanic  cru,  lion  liccuirci.  The  records  since  pro- 
cured from  other  placc>,  and  t)ic  more  cirefalfiaiBiBation Pitta 
ffids,  have  ijuitc  eoriliniied  this  conclusifiii. 

"  Ahliouj;li  we  may  expect  to  .  I  tam  additional  daM  f  i  iii 
oilier  parts  of  ihe  g''-i'">c,  uhuh  »id  ;:..ike  the  invc!.tij;.iti'jii  nf 
t.]i  -  s  jiiicvvli  it  reniarkr.tde  [iheni  mif  mm  11.' ire  complete,  yet  those 
we  now  have  arc  suihcieut  to  justify  an  attempt  tteing  mode  to 
bring  the  more  inponaat  fSsK  bcfm  the  Royal  Soeto^  withoat 

further  delay. 

'  ■  I  he  fallowing  table  show  s  tlu;  sta;  1  u  s  frum  w  hicli  the  re^i  'rds 
li.ive  I  cen  received  of  which  u-e  ha^  l>eeii  inade  in  this  djscussi.  m, 
vviui  certain  particulars  of  their  geographical  po.siiion,  and  of 
ihcir  diktaaoes  inca  nrcd  on  great  circles,  from  Krakatoa,  the 
plaeeof  1 
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'  TSc  1     'fa  <iirre]rinf  •hip  >l  the  nmh  of  Boroco,  t^nce  rccciwed,  shim 
thai  i)w  cxpl  isi  ii>  were  Itnrd  there  od  the  anrn.ng  of  Augun  17,  ai  a  di»- 
isace  of  i»<.o  nilet  (rum  the  «nlc<an :  uJ  i(  M»  been  ■!«>  Matedjhal  dMM 
ia  Ctrlaa^  U  a  aiMBM  «f  abott  n 
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'*A»  tha  eailkr  itumbmtm,  oa  AngoM  27  «ad  90, 

Imut  it  taOMW  meetHuy  to  fix  oa  oertito 
aaftdenlly  wdl  demtd  fakdi  !■  dM  Sana  ttpitmati^  the 
barometric  pnMIK;  filMB  wUdi  to  til*  epodtt  01  the 

t»ssageof  iBeewiire  #>mt— Bw^  Tin  JkttmaA  mrntioi  the 
•otai  ai^  in  almat  aO  tlwcom^  ii«fl  defined  ud  genenlly 
■imOtf  in  iatm,  uiimniiiM  iM  witt  •  dirilnelxiM^  widdi  ii  agiiin 
Miewed  lHrftdiiliMtfdi,ttefeB  lidnK  ihorter  that  tiw  ri%e. 
niiM  ftateiw  aiB  fa11nii«3l  Itr  a  JiiiiHii  liin  newwieileil  tij  ■ 
^llMrfril,  ate  which  then  laafBia  ariM^  «U«h  indaallr 

'^nelSMuld^ar^^ 

,  hot  ihqr  no  leecw  eiddfait  the 
thui  a 


oftheie  Ami 


lea  sharply  defined  rite, 
la  a  nece  or  Icai  dlatinct 


an  amaUjr  nidiiqg 
th<wi^  in  front  of 
tiaoeef  a  hollow, 

**Tlie>$M  and  jiciCl  off  ^  mhIn  iMOone  kn  Aailaet  and  eie 
ieat  at  arwal  atadoiu,  betag  waallj  dan ;  while  a  ttwtntk 
Wot  dlatariMaooi  as  a  dnUow  hollow,  can  be  tnwed  in  •  frw  of 
tbe  curves,  after        aotUae  en  be  diedagaished. 

"By  aoiwnnariwaef  IhettiielrtafwJa  tutniun  Aefiwt  and 
tUfd,  the  thiri  and  fifth,  and  Oie  fifkh  and  aefenlh  dliteiwnoe^ 
awlnniib4|(a^^  that  tihsjidocity 

wart,  itwooM  appear'ttat'tih^Sff'!^ 
ttf  the  aeries  o  rrcipanda  to  the  liae*  whiA  ace  prannnent  in 
hng  It.  And  &B  sanw  condnsion  hae  been  diawn 
of  the  aeeend  end  iberib  eonpaied  arilh 
ttiiAaf  Aaemiiee, 
**ikdofliwaaae  coacMaai^  ttntlaeaaf  the  aaceeashre  pas- 
eafee  of  the  Initial  ri<«  lum  lieen  ■eeanied  from  the  curves 
awalie  dloaranee  baviag  been  made  where  the  ri^c  was  difficult 
to  tiaee^  or,  aa  aometimas  happened,  a  hoUow  appeared  corre- 
apoadins  ta  posHion  with  the  hollows  in  the  earlier  form  of 
twdiiturbaneaB.  There  is,  of  coarse,  some  doulM  attacliin^  t  o 
tlMsesneasttremcnts,  but  their  general  consistency  seems  to  indi- 
cate diat  they  miy  be  accepted  as  fairly  represeniing  the  facts 
ander  discuoion. 

"  The  following  tabic  givc$  the  results  of  these  estimates  of  the 
times  at  which  the  sncoeMive  wavc-->  pa'^sed  the  sercnl  atations, 
reclioned  irom  midnight  of  Aug.  26,  in  Greenwich 
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Times  uf  poiaaf  c  of  wave. 


I. 


h. 

16 
«3 
'3 
«3 
>3 
>3 
•3 
«3 
•3 
"3 
'3 
la 
II 


M. 


n.  b.  m. 
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55 

50 
30 

as 

3027 


26 
27 
27 
a? 
a? 
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10 

30 
55 
45 
o 
o 
50 
5 

«5 
»5 
30 
45 


III. 


IV. 


VI. 


VII. 


nt.  b.  B.  h.  ni«{h.  bl  b.  m. 

1061  30;  I 

50  (>2     5  87  5596  10124  25 
30  62  40  I 
40  02  1 5  S7  45  96  20  1 24  30 
2S|62  15!  97  45  124  30 

35  62  20  S7  35  .,7  30I 
a5|62  25  S;  4097  30124  5 
30162  30  S7  20  30, 
156a 


'I 


0  63  5< 


|98  o|i34 


4048 


062 
3063 


I 


55  ^6  45  98  40 
5084  40 


I 


"FvQoa  thbe  figures  are  deilwBed  the  laiemk  between  the 
eeceapijyapaasaecs  of  the  warn  fimn  aaat  to  wert,  and  from 
weat  to  easi^  respectively,  or  of  the  doMa  of  tnmU^  loand  the 
earth,  which  are  shewn  in  dw  neat  tahk^  for  all  aletiom 
encepting  Toronto. 

"Ffcoa  theioMilta  dmaoUaiaed  it  would  follow  tbnt  the  wave 
tianlled  loond  the  eartt  DroB  ea»t  to  west  in  36I1.  57m.,  I>cin;? 

ettib«mtoe(*na(lNOrCBr  one  <I<>i;r<-o  of  a  great  circle  of  the 
eardb,  and  flMm  wait  to  eaet  in  35b.  1701.,  being  at  the  rate  of 
■098  bw  for  oae  degree.  From  the  vetoeiiks  thna  determined 
the  probable  time  of  the  ori^  of  the  wave  baa  been  calculated 
from  the  known  distance  off  OOCh  fkee  f^«B  Kiohatoa,  the  time 
occupied  in  the  passage  of  ttatnmfiOB  Kiakatoa  to  the  place 
of  obeemtioi^  aad  the  obaemd  time  off  the  pasaage  of  the  waves. 

"  The  mean  wine  tbna  ohtaiMtd  frecn  die  waves  moving  from 
eaat  to  wnat  for  the  tune  of  the  eriginof  the  djetaihence  at 


lis  eccepis4  la  tmvelieg 
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Frum  ea^kl  lu  wcaL 
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eluding  .I37  4|36  5t 
Toronto  )| 
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36  40 
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II. 
10 
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IV. 

1^. 


h.] 
34 

34 

35 

35 
35 
36 
35 
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35  45 
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or9*S3b.loaaltiai^ 
toeai 


Krakato.i  is  2'3;1),  Greenwich  nie.\n 
that  i-,  9I1.  32U1.         of  .\ugu>t  27.* 

"  Iti  l>lvL-  iiiiitiuer  the  w.wes  tr.ivellinjj  from' 
rr suits  wlucli  uerc  exhibite  1  i:i  .muther  table. 

"  The  mean  v.-iluc  of  the  tune  uf  the  origin  of  the  disturbance 
olitaincil  f  om  the  waves  moving  from  west  to  east  is  therefore 
2  2ui..  crmwich  mean  time, or  9:eth.locai  tiaM^  that ii^ fh. 

13111.  local  time. 

"  The  im-.i!.  l  i  tueeri  !!ir  tuo  valuer  obtained  from  the  waves 
tr.ivellitiL;  .t^:uiisi  ttie  carth'it  uiutiuu  uf  revolution,  and  those 

travelling  u  ith  it  is  2h.  24m.  Creenwieh  mean  thnab  or 9b.  a4«. 

locnl  time,  .August  27. 

"The  vcl  (City  of  the  wives  in  mil--  «il!  be  f'n  '.hiKse  which 
travel  fmni  crist  t  >  svc^i  <<'  \  uulc-  i>cr  hour,  ami  fur  '.Iiksc  i>a«iiiy 
fruui  v\  i.-.t  tu  c.1^t  700  rnilrs  per  h  >ur.  The  vcl  ^cUy  of  i- 
f  ir  a  tcnr ler.ituiL'  i  f  50  1'.  757  Uiilcs  an  h  >ur,  .i  J  f  r  So'  F. 
781  mslci  an  hour.  With  .1  t---in;'Cralurc  1  >»  .-.s  .'cr<<  V.  the 
vcl  ci'y  «  11  only  be  reduced  to  723  miles  an  hour,  uIulIi  i-  still 
cons  (Icr.ibly  in  e\ces.s  of  the  j^rcater  of  the  ob-ervcd  vcljcities. 
The  cxee-s  of  the  velocity  of  the  vuives  which  travcUt-il  iii  the 
sam:  (iirccti  in  as  the  earth"'-  ni  >tion  of  rev  il  :ti  jh,  that  i-,  fr  m 
vve-t  to  cast,  over  that  of  iho-e  vshich  pus  eii  in  the  ipp.isitc 
direction,  is  alxjut  32  n>ilcs  an  hour,  vvhich  iiiight  bo  ac;  ountcd 
for  by  the  circumstance  thni  the  windii  al  -ng  the  o-ith--  if  the 
»mc-  would,  01;  the-  whole,  be  from  thewc>t,  which  would  cau.sc 
sji  increase  m  the  velocity  of  the  one  set,  and  a  d.nimulion  in  tb.it 
of  the  other,  so  lh.1t  the  ol. served  ditTercnce  of  32  niik-s  vwm:d 
correSjKiiid  to  ,m  average  we-terly  wind  of  16  i  iiles  an  hum, 
which  is  not  uuprobablc. 

"  It  should  be  observed  thit  the  path  of  the  wave  "liich  passed 
Toronto  appru.ichcd  very  nc.ir  to  the  North  and  South  Poles,  and 
that  thevel  cilv  in  l.i'h  dircc'ions  api>eare<l  to  l>e  somewhat  lcs> 
tJim  in  !hu  u.-ivi  >  vliic'i  pa  scd  over  Cciitr.il  Kuropc.  lliewavc 
which  p.i  e  l  n  >:lhu.uds  over  A-ia  travelled  at  the  rale  of  ntmut 
660  mi  l's  njiliour,  or  about  15  mile-  an  h  mr  1  rver  thnn  the 
vsave  w  hich  i  .i^scd  over  Grc»t  Hrltain  from  cast  to  west.  Thi^re- 
ducti'in  of  velocity  secin-  to  br  within  the  lioiitaof  WhOt  toi^it 
b.-  dii!"  to  the  low  te::  pcrature  of  the  regions. 

"  Tiie  u  ive  travi  111  )  ,'  fnjm  e.i-t  to  svcst  having  been  per- 
ceptible on  the  bir..mctcr  trace-  at  several  of  the  stations  until 
alnjut  122  honrs  after  its  ori.;in,  and  its  vehxity  having  liccn  674 
niilcs  an  hour,  it  bad  travelled  before  iu>  extinction  more  than 
02,200  mi  les,  and  had  (lesaed  J}  timee  r  jond  the  entire  eirceit 

of  the  earth. 

"It  is  fiirtbtr  worthy  of  noucc  that  during  Anguist  Jft 
and  31  .-ind  Sej  leinU-i  I,  a  very  severe  cyclonic  storm  was 
cro-,,i')g  tlic  North  Atliiitic,  and  that  the  v\:ive  coming  from  the 
M e  tv> .ird  cjrly  <  n  iht-  31st,  No.  \  I.  of  the  scries,  niu^t  have 
pn-.sed  on  in  front  of  the  cyclone,  and  that  its  next  transit  would 
have  carried  it  into  the  very  centre  of  the  cyclone  near  the  Uriti'-h 
Isles  on  the  afternoon  of  Sejitember  i.    TUe  pfrha|iB  ae* 

*  At  thtic  ttatiotii  the  fifiti  tt.irsit  cannot  be  traced. 

'  Ii  ha»  nol  l>ti-ii  ill  ni;lit  f.c  jcss.ary  I .  give  |J» /x/ziw  the  table  «l>owil»g 
li>e  fT|»n»T  value*  deduced  Irum  the  anvenU  obecrrauoos.  but  they  diSer 
I  by  b  ao  case  mam  Ihsa  a  fcw  ariensas. 
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count-  fur  nil  trace  (jf  it  litiiig  found,  though  the  w.i\e  co;iiiiig  ^ 
frj  iTi  thr  f.-.5t\var<l  oti  ttie  morning  of  tli.it  day,  ju--t  I  cfure  the  j 
Cjcl  nif  hill  arrival,  Nn.  VII.,  «as  ilisceriiiMe.  ' 

'■  There  i-s  no  tktiiiite  vtatcmcnt,  .^o  far  as  I  am  iiiformc<l 
«t  present,  nf  the  true  time  of  .my  particularly  se%tre  hhock 
•  r  expli>s,ion  at  Krakaloa  exceptinf;  that  which  ts  contained  in 
tlic  lutter  i.f  Mr.  \Vai-<ni  ([niMi-hcil  in  Nature,  I JccemUer  6, 
1SS3),  whose  ihip  w.is  within  a  few  miles  of  tin-  volc.mu  on  the 
XDoming  of  August  27.  He  refers  to  an  unu-.uaUy  severe  cxplo- 
•■  ion  as  ha vinij  occurred  at  Ilh.  15m.  a.m.  local  time,  which  is 
nearly  45  minutes  later  than  the  lime,  '/h.  32ni.,  arri\c<l  at 
in  the  f 'rcjjt  injj  discu-ssion.  The  jxiint  of  ihc  di'itiirUance  (a^ 
indicated  by  the  bari'^^rams)  which  has  hccn  taken  as  the  fruiit 
of  the  wave  is  the  hitjhc-t  jiuin!  of  the  first  abiujit  rise  I'f  the 
trace,  and  is  pcrha]i-,  un  an  average,  :i'it  far  fr-ini  one  li mr  after 
tbc  first  .'■igiis  of  distiirl  aiicc,  the  increase  uf  (.icsurc  having 
been  very  rapid  during  tVe  interval,  bul  broken  into  two  or  three 
steps  or  oscillations.  1  luting  the  following  half  hour  there  i* 
ntnally  a  lar-;;e  decroasc  of  uteN^ure,  -.ucceeiJeJ  liy  another  abrupt 
rive  Uvi.ng  atxiUl  hilf  an  hour.  Tlieii  foUinv  a  fall  of  about  an 
hour,  riien  .1  use  of  an  hour  ;uni  a  li.ilf,  and  then  a  fall  of  an 
hour  and  a  -luarter.  The  wiiole  length  of  tbc  disturbance  on 
the  time  soUe  is  between  fuc  .uid  -ix  hours,  corresponding  to  an 
:ictual  di-t:iiice  fif  between  3500  miles  and  4000  mile*.  The 
lcn;;th  of  the  lu  st  main  wave  of  the  disturbance  \^  alxjnt  one 
hour  on  the  lime  «cale,  or  about  you  miles  \:\  length  nvcr  the 
earth's  surface. 

"  In  the  prcicnt  pi  si'i  m  of  tiur  knowlevlgc  of  the  facts,  il 
can  only  be  surmied  that  the  huck  of  lib.  1501.  a.m.  of 
August  27,  ol  served  by  Mr.  Watson,  corrcsjwnds  to  the  scconil 
main  fr.-|ure  i  f  the  disturbance.  That  the  wave  «hich  forms 
the  fir  t  featnrc  mouUI  have  niiginared  at  tth.  IStn.  a.m.  is 
•pjiarcnily  incon  istcnt  with  thv-  ob-trved  vcl  icitie<,  which  it 
bag  bei  ii  sh  iM  11  aie  remar'-al  iy  con-isteut,  and  indicate  without 
nodi  d  aibt  an  oiigiii  at  oh.  32m.  a.m. 

"The  baronieliii.  ilisliirliancc  at  Mauritius  noted  tiy  Dr..Mcldrum 
is  said  to  ba\e  1>-.l;uii  --ooii  after  il  a.m.  local  liuie.  The  dis- 
tance from  tl;e  vokatio  to  .Mauritius  luring  about  3450  miles, 
the  «ave  at  ilic  rate  of  674  miles  per  hour  would  have  reached 
the  i&laml  in  5h.  7m.  Ta'King  the  great  shock  at  2h.  32in. 
Greenwich  mean  time,  a^  btl nc  ;ick.'ned,  the  wave  woukl 
reach  Mauritius  at  ~\\.  39111.  (>reinvvicli  mean  time,  or  aiidin^ 
the  allowance  for  dilTerence  of  lungituiie,  jh.  50  n.,  the  1  .t.il 
time  would  be  llh.  29m,,  whicli  .agrees  satisfactorily  with  the 
facts  as  recorcKd. 

"  In  conclusion,  it  may  f<  noticed  that  the  sea  wave*  produce*! 
by  this  volcanic  disturbance,  assuming  the  time  of  its  occurrence 
to  have  been  2b.  J2ui.  (ireeuMich  meau  time  on  August 
VI,  were  propagated  with  an  approiimate  velocity  of  480 
miles  an  hour  to  Mauritius,  of  430  miles  an  hour  to  Port 
Elixail>eih  near  the  Cape  of  Good  Hopc^  and  420  miles  to  (ialle, 
and  a  somewhat  sl  >\ser  rate  to  Aden.  The  details  of  the  occur- 
rence of  these  wave>  on  the  coasts  of  ladin  w  ill  shortly  be  laid 
before  the  Society  by  Major  Baird,  who  has  infonne<l  mc  that 
the  velocity  of  the  wave  between  Ciallc  and  Aden  was  37S 
miles  an  boar,  and  tb«  IcngUu  of  the  great  mves  from 

**  P.S.— December  1  $.  Sfaioe  the  abow  WM  iwd  bcCm  the 
Royal  Society  a  copy  of  lbs  buonctrie  tnec  from  Now  Ywik 
bn  been  reoeiTCd,  which  dMnis  disturbaaoes  vwy  rimflar  to 
laoaided  at  Tocoota^  and  at  tbm  nMcli  an  qaltB  hi 
knee  with  Ihc  gcaaral  oondosioM  itatad  ia  the  paper." 


NOTES 

In  connection  w  ith  the  resignation  of  Pia&  Sjlvtster  of  his 
C3iair  in  the  Johns  Uopkina  UaivMi^,  *•  fiod  that  it 
WM  iiidl«id  at  a  oiaaliBg  of  fbe  tiwlnB  bdd  Ootobar  i. 

"That  as  thi.  resignati  in  is  doubtless  the  result  nf  mature 
reflection  on  tbc  part  of  Prof.  Sylvester,  it  is  hereby  accepted, 
bat  that  in  doing  so  tbc  Board  of  Trustees  cordially  extend  to 
him  its  hcaitj  thaoha  for  the  iavalnabk  sernoes  whitdiha  baa 
laadcrad  to  tba  Ualvanbjr,  and!  aba  ita  prafinod  sense  of  tta 
great  ability,  the  consdentious  fidelity,  and  untiring  energy  with 
which  he  has  discharged  the  arduous  duties  of  his  Chair,  thereby 
elevating  the  science  of  mathematics  to  its  proper  plane,  not  only 
iatUapmtitttiflB  bnt  in  tbia  oontty."  It  w 


"That  Prof.  Sylvester  be  a 

Johns  Ilojikins  University." 


hi  tb« 


It  majr  be  reaMaibarad  that  at  the  noeat  Ceodatic  Coa|peii> 
(he  Pfcaaitfc  dalagitai  Bpyaaail  tta  aioplfaaof  Ciaa— fafcaa  Aa 

universal  meridian,  though  M.  Faye  was  in  favour  of  the  adop* 
tion  of  Greenwich  time.  At  the  meeting  of  the  Paris  Academy 
on  December  3,  M.  l  ave,  whilst  supporting  the  pro|)osal  that 
lite  universal  time  should  be  that  «»f  C^ecawich,  stipalates  for  tbc 
dvil  hour  instead  of  the  aatioiinilcal  bany  aat  fcr  Ac  coontfaig  of 
longitudes  from  oh.  to  I2h.  positive  towards  the  east  and  negative 
towards  the  west,  instead  of  firom  oh.  to  24h.  reckoned  toward* 
the  ca  t,  but  leaving  it  to  a-tronomers  and  navigators  to  employ 
at  discretion  for  the  luuvenal  time  that  accifwding  to  ctrtl  or 


A  MSBTINO  waa  baU  ia  SbattaU  bat  weiUhr  tba  porpoaa  of 

carryiiu:  •  i-f,  ir.  connection  with  Firth  College,  a  propoacd 
techuici.  ■ijjiartmeiu  having  reference  to  the  trade  of  the  district. 
Among  th  jse  who  spoke  were  Mr.  Mundella  and  Dr.  Sorby,  and 
we  need  not  say  that  all  agreed  as  tothe  deaiiaUUtjr  of  csttbiish- 
ing  »«eb  a  depaituiairt,  and  the  wmuA\.^  of  cdautthg  ear  eap> 

tains,  as  well  as  our  privates,  of  industry,  in  the  principles  of 
their  crafts.  For  that,  Mr.  Mundella  insisted,  is  the  true 
technical  tducatiun.  He  gave  the  experience  of  a  fricoil  who 
has  just  been  visitiag  the  United  States,  and  inspected  the  means 
for  technical  edoeathm  cxistiaf  (hem ;  tiie  distinet  omlailau 
was  "that  there  i  nisre  skill  and  intelligence  in  American 
industrial  pursuits  than  there  is  in  our  English  industrial  pur- 
suits." It  is  much  that  wc  know  oiu"  weakness  .n.nd  arc  taking 
meaoa  to  remedy  it.  No  donbt  the  Firth  CoU^  will  sotm  have 
a  wdl  eqaiffcd  tadwhal  dsyaituwut. 

Tm  Lectara  Aiiai^iwiiiali  at  tba  Royal  Institatiao  bafoce 

Master,  1884,  aie  as  follows  1— FnC  Dawar,  six  lectures  (adapted 
to  a  juvenile  audiiory)onAlcbeBiy(rorelation  to  modem  science), 
coumcndBgonTbanday  next(Ueceui;<er  .^7} ;  Mr.  K.  S.  I'oolc, 
two  lectoras  OBtlie  lolocst  and  Usefulness  of  the  Study  of  Coins 
and  Medals ;  Mr.  A.  Gdkie,  five  Icctm  on  the  Ori^  of  tbe 
Scenery  of  the  Hrilish  Mcs  ;  Prof.  J.  V,  Mi  Kcnilriu'  ,  five  lec- 
tures on  Animal  Heat :  its  Origin,  Dijtnbatiou,  and  Kc^ulalion  ; 
Prof.  Lrnst  I'aaer,  six  lectures  on  the  History  and  Developmcn: 
of  the  Music  for  the  Pianoforte,  and  its  PredecewOBS  the  Clave- 
cin, HariMichord,  &c  ;  Prof.  Tyndall,  »ix  lectures  oa  the  Older 
Electricity,  its  Phenomena  and  Investigators:  Prof.  Henry 
Morley,  six  lectures  on  Life  and  Literature  under  Chailes  I.  ; 
and  Capt.  .\bney,  six  lectures  on  Photographic  Action,  con- 
sidered .V  the  Work  uf  Radiation.  The  Friday  £veniag  Meet* 
ing  ;  L^iu  on  January  18,  Prof.  Tyadall  oa  Raiabowa.  The 
discourses  on  the  other  evenings  will  prob-ably  be  as  follows: — 
Kcv.  T.  G.  IJonney,  the  liuilding  of  the  Aljis;  Prof.  Ma 
M tiller.  Rajah  Kimmohun  Roy  ;  Mr.  G.  J.  Romanes,  the  Dar- 
winian Theny  of  Instinct  j  ProC  Thorpe^  the  Chemical  Work 
of  W6Uer;  Sir  Frederiek  Bramwdl,  Loadoa  (beh)w  bridge) 
N  irth  and  South  Coinmunic.iti  jn  ;  Prof.  Hughes,  Theory  of 
.Magnetism  (illustrated  by  exiienmcnts) ;  Mr.  C.  V.  Uoys» 
Bicycles  and  Tricycles  in  Theory  and  Praetiee;  Mr.  J.  M. 
Langley.  the  FbyriiBlofioal  Aapgck  of  Meamerisa ;  Mr.  Waltflr 
Besant,  the  Ait  ef  fialtaj  Pio£  O.  Reynolds,  the  Two 
MaaMn  of  Moiioa  of  WaMr  (diowB  by  aipeibnan«4> 

EvEKY  one  must  wish  well  to  tbe  scheme  for  an  Institute  for 
East  London,  to  the  meeting  in  coimection  with  which  last 
Friday  at  tbe  Mansion  Howe  the  FieJdent  of  the  Royal  Society 
gave  the  benefit  of  his  expeiieaoe  as  aa  last  £nd  dortoc  forqr 
years  ago.  llie  demand  for  snch  ooHiinmWtles  as  tin  lostitHla 
would  furnish  i.s  strong  enough  ;  eminent  men  of  science  who 
is  Whitechapel  oa  their  special  subjects  tell  us 
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that  the  Ui^est  obuiHlih  pbcft  of  nmring  is  tiu  dblikt  i> 

invmrlably  crowded. 

A  MEETING  and  tOHitriaiiotu  will  be  held  under  the  auspices 
of  the  National  Av-ociation  of  Science  and  Art  Tcaclicr>,  in  the 
MudMSicr  Tcdwical  School  and  Medunics'  Institution  on 
Sntnidny,  Dwonber  n.  PnC  ReacM^  F.R.8.t  tike  the 
chair.  It  is  cxjKctcd  that  a  large  number  of  science  and  art 
teachers  will  be  jireseiit,  including  viiitors  and  delegate*  from 
the  Liverpool,  Uirmini^baiii,  and  Ncwcaatle-upon-Tyne  Ic^iiches 
of  the  Auociation.  It  has  been  arrange  on  this  occa&ion  to 
lMli«tatiAerfcrciUbitiM«  ooUcetioa  of  apfiMitavi  nodds, 
text-books,  diagnuns,  and  appliances  of  a  new  and  intcrodng 
nature  bearing  upon  the  study  of  !>cience  and  art  We  have  no 
doubt  the  meeting  M  ill  be  a  succeuful  one.  The  A'-sociatiun  iri 
Cnkttlatcd  to  be  of  gicat  service  to  science  tnachen,  anddcMrvea 
—lauwigMMnt.  ftaC  ttaidey  ia  prcrideot.  and  the  awratnxb 
Mr.  W.  B.  Crowiher,  Technical  School,  Manchei.ter. 

AT  Ik*  iHt  nMtiog  «f  Saptriatciidants  of  Natumsl  Education 
at  WaahiDgtoo,  Prof.  Bidonore  described  the  Icetma  on  natural 

hi^tory  which  he  iiDW  gives  every  Saturday  to  school  teachers, 
and  the  first  history  of  ihe&e  lectures.  The  authorities  of  the 
Natural  History  Museum  wrote  to  the  Board  of  Education  in 
New  Yock  aaggiHtiiig  that  a  select  few  of  their  leaclMfa  ahonld 
eometohear  an  infbraial  address  upon  the  objects  dterecdilMted. 
Scti  of  these  lectures  were  attended  first  by  those  few,  then  by 
fifty,  then  by  over  one  hutdrcd  teachers.  Thty  are  now  given 
to  a  full  hall  every  Saturday.  No  continued  systniaartB  aeries  of 
illiHtnuuMa  amid  be  met  «ritli«  to  a  pbol^gin^pber  waacBployed 
to  take  trawpareaciea  of  ipedmais  and  eopte*  of  vatiow  UIbs- 
trations  bearing  upun  the  subject  to  be  exhibited  by  the  oxy- 
hydrogen  light.  Another  lantern  is  also  used  to  throw  light 
«pOD  the  written  lists  and  diagmna  or  opon  objecU  which  are 
anaaged  in  pigeon-holes,  npon  aadi  one  of  which  asMtljr  the 
hetav  en  thiow  the  light  as  it  ia  wanted. 

Ann  MMw  ioMreiliag  reflections  aioa  the  waatefal  strides 

in  population  revealed  by  the  la»t  United  States  census*  Dr. 
Harris  pointetl  out  to  the  same  meeting  how  partial  wanld  be 
the  value  of  any  special  technical  cducs  i  in  that  might  be  given 
to  a  wliole  sdwoL  He  urged  that  nechsnical  inveotioos  were 
aifoydaf  lIuowiBg  ont  of  work  ''haads"  that  had  acquired 
aMtanal  dexterity.  Education  of  the  brain  to  directive  intelligence 
is  the  great  waut.  The  lar^c  development  of  invention  is  set 
down  to  the  study  of  na'airal  scii-uce  a  \  of  the  phenomena  of 
physical  prooesses.  On  the  other  hand,  the  relish*  by  many 
atBdaatsatleaa^  far  awiraal  faMfactfen  leada  lha  autheritias  at 
Boston  to  re[>urt  that  "maiiual  training  is  so  great  a  nltef  to  the 
iteration  of  school  work  that  it  is  a  positive  benefit  rather  than  a 
datiiaaat  10  tha  eoona  io  the  Other  fctadiea." 

Wslaarn  from  Trondhjeni  tliat  the  starling  has  been  seen  for 
the  last  two  winters  in  the  north  of  the  Trondhjem  Auit,  silting 
on  the  roofs  of  booses  at  Christmas  tiae^  aotwilhstanding  the 
cold,  which  was  oonaidenible  for  the  isasoa.  In  the  present 
yaarsoow  of  fh«  Uida  ace  a|un  to  bt  aaaa  allir  their  oanal 
piriod  of  lajgrtHoWi 

Natural  rcp  -rts  that  Prof.  Heiberg  of  Chriittiania  has  demon- 
strated the  presence  in  the  air  passages  and  pulmonary  substance 
of  liares  of  a  form  of  strongylus,  both  barren  and  charged  with 
ova,  wUdt  would  appear  to  be  llie  caase  of  an  otherwise  anex> 
phdaed  aortali^  amiag  these  aidaaats  ia  the  aatom  of  hut 
year  ia  the  dl strict  of  Eidsvold  in  Norway. 

Ssvuuu.  Bartsn  writers  have  of  late  been  drawing  attcntioa 
to  die  fact  that  the  Japaassa  seas  harbour  various  speeies  of  liah 

vhich  are  poiiorvius.  V>x.  S.iwtschprl  s  even  suggests  that  ships 
going  to  these  waters  ought  tu  be  pruvuicd  with  descriptions  aisd 


represcnt.itiiins  of  these  suspected  fish,  of  which  twelve  iliittln 
would  appear  to  belong  to  Tctrodon,  T.  tnermis,  the  Japanese 
"Kanatuka,"  being  rqwitod aa especially  vcnomnu<i.  Accocd> 
va^  to  Dr.  Galdraw,  ooa  Japaaese  fish,  known  as  Fnlui,  is  to 
poisonous  Oat  deadi  foHowi  afanost  instaotaneonsly  after  eating 
only  a  nuKicr.ite-siied  bit  of  the  flesh.  The  Japanese  are  for. 
bidden  by  law  to  eat  this  fisb,  but  it  is  nevertheless  not  uafre- 
quently  the  OHKe  of  death  among  thelowar  claWg  tfrilO  bdiov* 
it  to  be  posssswd  of  acitain  nurvdlous  piopeilla^  on  aomnt  of 
which  they  risk  the  daifar  of  being  iMisoaad. 

It  is  evident  diat  we  have  much  yet  to  learn  respecting  inaeeta 

which  h.^bitually  go  through  their  early  stages  in  sea  water.  In 
the  current  number  of  the  Amruan  A'aturaJui  (December, 
1SS3)  is  a  account  by  A.  W.  Pearson  of  the  larva  of  the 
Diptcooa  CamUy  Stnitumifiida  that  was  fmad  by  him  beneath 
ZtHtrm  OB  tlie  beach  near  the  month  of  the  Merrimae  River. 
With  a  few  exceptions  all  mariao  insed*  are  either  Colco|>trr>>u<i 
or  Dipterous,  and  it  is  the  latter  Order  aspcdaliy  that  shows  itself 
the  most  divenified  In  poiatof  larval  adaptation  to  oatmordiaaqr 
conditions. 

M.  TlLLo  publishes  ia  the  last  nunber  of  the  ImaAa  of  the 
Rnssfau  Geographical  Society  the  results  of  very  aeenrato 

measurements  he  h.xs  made  of  the  Icnijths  of  the  rivers  of  Russia 
in  Europe.  The  mea^ureu»ents  have  lieeu  mrnle  on  the  ten-versts- 
to-an-inch  map  of  Russia,  and  present  great  diflcrences  with 
those  which  were  published  by  General  StieiUlskj  in  liis  worlc, 
"  Superlieia  d*  I'Emope  t"  these  but  have  hsen  made  on  a  map 
of  .a  much  smaller  scale  (sixty  ver.-ts  lo  .m  inch),  and  contain 
several  errorii.  The  figures  of  M.  Tilio  are,  on  the  average,  by 
36  per  cant  greater  than  those  of  M.  StrelMtsky,  showbg  thua 
the  error  whiA  mqr  oime  ftom  ■casawmenls  made  en  saaUsr 
maps  ;  sevenl  rivers,  as  the  Kama,  Dnieper,  Dniester,  and  Oka* 
are,  in  M.  Slrclbilsky's  iiica  uremcnfs,  respectively  by  ZOO,  285* 
300,  and  315  vcrsts  too  short;  v>  hilst  the  ten  vcrsts'  map  has 
given  to  M.  Tillo  a  length  of  the  Dnieper  only  by  one-twentieth 
shorter  than  the  three  vaistS'to  an-ioch  map.  The  chief  rivers 
of  Rus  ia  appear  now  with  the  following  lengths :  Volga,  atoB 
miles  (the  verst  being  taken  equal  to  o  (>63  n>iles),  Ural,  1480 
miles;  Dnieper,  1329;,  Don,  II24>  Kama,  1117 ;  Petch«ra, 
10*4  \  and  Oka»  915  adDas. 

In  the  same  peri  nlical,  \V.)cikof  points  out  that  the  tea 
tree  and  tlw  bamboo  oonkl  lie  advaatagaoasly  euhivalad  ia 
Rnssiaa  Tnmcanearia.  The  nsaat  northern  point  whera  he  haa 
seen  the  lea  tree  in  JajKin  is  Akita,  clo^e  by  the  western  !>hore 
of  Niphea^  under  39°  45'  N.  lat. ;  and  be  has  been  told  that  it 
is  iimwn  mn  at  die  froatlar  of  AaMmwi,  under  the  fortieth 
degrMofladtada.  TbeavafageiempenMnraat  Akitawouhl  be^ 
according  to  meteorological  obearvations  at  Niigata  and  Hako- 
dailc,  aSout  if'S  Cels.  f^r  the  yeai-',  zero  in  January,  iy'%  id 
July,  and  24  -5  in  August.  The  tea  tree  grows  very  well  also 
in  the  valleys  at  Ponevara,  nader  58*  N.  htt.,  900  feet  above 
(be  sea-level,  where  the  avenge  V"^  Mmpcratwa  b  no  more 
than  t^,  and  that  of  January  no  more  than  0*,  whilst  every  year* 
there  fall>  a  deep  sno.s .  .\s  to  I'lc  Kimb  .o  tree,  it  is  cultivated 
under  39 '  10',  500  feet  above  the  tea-level,  on  the  western  slope ; 
and  under  38"  35',  40(ito  450 feet  above  the  aea  levd,  00  the 
eastern  slope.  In  the  western  parts  of  Transcaucasia,  between 
Batonm  and  Tuap  e.  the  average  yc.-irly  temperature  varies  from 
13*  to  15°,  and  that  of  lanu.iry  is  between  4*"S  to  6*-$.  Both 
are  thus  higher  than  those  uf  Japan.  The  summer  is,  perhaps, 
a  tittle  colder,  but  this  difference  would  haidly  aserdse  any 
indBencai  Even  in  tlie  intoior  of  the  oountrjr,  up  lo  the  Greet 
Caucasus  ridge,  and  east  to  that  of  Meakbi,  the  avenge  tem- 
peratures at  (  lace.-,  up  to  Kx))  feet  atiove  the  jca-lcvcl  would 
allow  the  culture  of  the  tea  tree.   As  to  the  rains,  they  are  quite 
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■iflkteut  in  Wain  TViBMaittta,  wfaiUt  in  the  autern  putt  of 
the  conittry  urrigation  would  be  necesMry. 

Z'WjfrwMMMir  «ftU>  ia  iu  iMt  auiaber,  in  Kfm 
aotc  in  Natvbi;  that  Admiral  Moodiei  Im  drawn  np  a 

memorial  praying  for  ihe  remov.il  of  the  Paris  Oh  urvat  iry  fi  ^in 
its  present  position,  hut  that  he  lias  not  yet  prcscutc  l  a  1j  the 
Cuuiicil  of  the  Ot»-tnatory,  but  will  do  <>o  at  au  early  I'CiicKi. 
It  »  not  the  fint  time  tiwt  tlie  idea  hu  faMs  started.  The 
propoanl  wm  made  in  186S,  nad  a  ComaimioB  nppoiiited  to 

report  on  the  ni-iltcr  The  M:hemc  was  ohjectcd  '.  i  >'ion^ty  bjr 
Le»eriier,  and  t'uially  rejected  alter  a  very  idiarp  discufciim. 

The  Swcdiili  frigate  VanaJis  has  just  started  00  a  ciui«c 
fMad  tbe  wofid.  King  Oacar'a  second  son  putia^^Blm  in  liic 
cndw,  asweUuDr.  Hjalman  Stolpe,  who  lias  Leeacoamdsdoned 
V>y  the  Gotflimwnt  to  collect  ni.ilori.iIs  fur  the  nucletts  of  a 
National  Ethnographical  MuM:um  in  Stockhuhn.  'llie  frigate, 
I  mit&ion  IS  chiefly  scientific,  will  call  at  many  placet  of 
,  «v  inataaes^  tiM  Sttaito  of  l^a^^l^ial^  Hm  MacqoAia* 
and  Saadwidt  labadf,  the  nmarkaU*  Maiden  tshmd,  ftc.  A 
SwediiJi  merchant,  M.  Fiir^tenbtlg  trf  Goihcnl>ur(;,  has  c^ntri- 
bated  600/.  for  the  |Archa*e  of  ol^ecta  of  scientific  value. 
M.  BotntDAtotr,  haviaf  paUiahed  is  i8(C4,  in  hit  work, 

*' NivcIIenici.t  Cc'iirral  de  1.1  France,"  that  the  avcr»gc  level  of 
the  Mediterranean  is  by  o  72  metres  IjWct  than  that  of  the 
Atlantic,  this  result  was  received  with  some  dis  rust  by 
feodciiats.  General  Tillo  pointa  oat  now,  in  the  la»t  iasne  ot' 
dw  Rn»iaa  Awatfa.  that  Ibb  eoodaaioa  is  faHf  »«ppoi(«d  hj 
fh<- rt-  ii'i^  ..f  ihe  Wi  <'.\  accuiate  levellni^s  made  in  Gccmanjr, 
Aii^ntria,  ^»  it/crland,  aiui  ^]>ain,  which  have  been  pobllslied 
thii  year.  It  ajipctrs  from  a  careful  c  ^nipari  on  of  the  marco- 
p«{iha  at  Santander  and  Alicante  by  General  Ibaaei,  that  the 
diiknuu.  of  lerdi  at  these  two  places  reaches  o-66  metre,  and 
the  differences  of  level  at  Marseilles  and  Amsterdam  appear  lo 
be  O'&o  iMtrc  uhen  compared  through  Alsace  and  Switzerland  ; 
the  CompUs Rtmdtu  d*la  Commission  PtrmamemU  del' Aswialion 
Ghditifm  IiUtrmtitmak  airtva  at  o*7S7  metre  from  the  eom- 
pariMo  with  the  Fhusiaa  leveiilns*,  whUst  the  fifth  vohuneof 
tfw  "  Nivcllemcnts  der  Tritjonometrischen  Abiheilung  dCT 
Landei-aufaahmc  "  give.-<  0'So9  via  Alsace,  .lud  O'Sja  iHS  Switxer- 
land.  The  difference  of  levels  at  TrieUe  and  Amsterdam, 
mokored  vid  HiUm  and  Bavaria,  appears  to  be  0*59  metre. 
Each  eftkae  foornaulla  (0*71,  O'te,  and  0*59),  having  a 
{irobable  error  of  u- 1  metre,  their  accordance  is  qelte  satisfac* 
tory.  aad  we  niay  admit  thui  that  the  average  level  of  the 
Mediterranenbinteft  Jomr  hf  07  natn  than  that  of  tlie 
Atlantic 

Tmc  addhioBi  to  tlw  Zoological  Society's  Gafdeaa  daifng  dw 

1  a  t  viccl.  include  a  Macaque  .VIonkey  (J/orafwi  cyncmolgtu  d) 
fioui  iudia,  presented  by  Mr.  J.  L.  Waldon  ;  u  Night  Heron 
{IfyctiegnLx  gristuj),  European,  prc^cnted  by  Mr.  N.  H.  Fenner; 
two  Batteijr  Tank  Oom  {Turtmr  ritarimt)  fium  North  AMca, 
ptMcntad  by  Misa  Stewart;  foor  Riag>hab  Snakes  {Stpiion 
kamtuktia),  a  IL  ary  .Snake  {Con  mUa  cana)  from  South  Africa, 
pccsented  by  the  Kev.  G.  H.  K.  i  ;4.,  C.M.Z.S.i  a  lilack-faced 
Kangaroo  (JWacrofus  nulamofs i)(x  m  Au-traUai «  Broad  noeed 
Laoar  (ASi^afaastr  dmmt  d)  from  MadagaMur,  an  Esantbe- 
aiatie  Monitor  {Viuwni:  txMtktm&Hau)  tnm  West  Africa, 
purchased. 

OUR  ASTRONOMICAL  COLUMN 

TtaB  Mass  of  Satu><n.— Prof.  Asa,h  Hall  lias  communi- 
cated to  the  Royal  Astronomical  Society  a  note  upon  the  nutss 
of  Saturn  deduced  fr.>iu  observaiioii-s  of  the  outer  satellite 
y<sfeitis,  made  with  the  26-inch  rcfracio.-  at  the  Naval  Ofjserva- 
tory.  \V-,biiigton,  in  1S75,  1S76,  and  iS77.  The  mean  distance 
of  the  >.itcllitc  from  it-  pnnury,  reduced  t<i  the  mean  distance  of 
the  l.ittcr  (9-53SS5I,  !  .  1  ;i,  ■  I'c  5 1 5"'522  from  1 28  obser- 
valioos.    For  tlie  periodic  ii.nc  ot  /a/vius  I'ruf.  Hall  compaied  j 


Ids  own  ohtcrvatioiia  with  ona  \iw  Sir  W.  Hcnchel  on  Sept  10^ 
1789,  and  with  Sir  John  Hcncad's  observations  made  at  the 
Ca^e  of  Gojd  Hope  in  1837.    The  resulting  sidereal  revolution 

is  79  3310152  days.    Ifeuco  the  ui.i>j  of  .Saturn  iu  units  of  the 

iun's  mass  ii      '  -.    Bc^-  el,  froLu  lichuu.ctr.c  meaMircs  of  the 
34822 

gicat  satellite  7'iian  obtained  a  value  of      '  ~,  which  has  been 

3501  6 

feibce  ued  in  nearly  all  calculalioaa  wliere  the  mas*  of  this  plaaek 
enieia;  Jaeols  fcoan  olkcrvaiioaa  of  TtCan aMda  at  Ifadraa  ia 

1856-58^  ijf  erred  a  mass  of  -  j — ,  whith  it  will  t«  lata  doaahr 

3487-3 

approaches  that  given  by  Prof  Hall.    The  value  deduced  by 

Leverrier  frooi  the  theory  of  Uranns  is  — i —  ,  and  therefore  is 

JSa9*s6 

the  smallest  of  all. 

Close  Doi;Hi.t-Sr,\Ks. — M.  Perrolin  has  published  in  the 
Aitronnmiicht  NackruhUH  further  mea  ures  of  double-stars  made 
at  the  Obicrvatory  of  Montgros,  Nice,  amongst  which  are  some 
of  the  close  binaries.  In  July  last  he  thought  73  Ophiuchi 
(rather  a  jvroblcniaticol  object)  might  lie  elongated  in  the  direc- 
tion I  to",  bat  in  the  f oUow(>ig  month  It  appawad  liiii^  wider 
guodeoadldonsofataiaaphcre.  Of  the  ckaar  aiara  wa  tod— 
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a6  ... 

0  11  57  ... 

ao  48  3 

0  19  4« 

-aj  as'i 

H  Coronac  liorealis  ...  1883*564  ...  156  00 

S  1938    ^~"*S9S  —  •"'95 

«  Ltjualei   .•Sjd  ...  a85'S7 

(XX  39S  •••   •■•   •■•  "doj  95*y 

Pons' CoiUT.—>ThtfDllo«l4g  approximate 
soout  are  dadaead  from  dia  provisionally 
MM.  hdudltof  and  Bossert  :— 

At  Crttmwich  AliUtiigkl 

I.0C 
Banh 

9«a6j  ...  9-9585 
9-8Q9S  ...  9W9 
9'8oi9  ...  9'9>49 
9'So65  ...  9^tt 
98101  ...  9'9oaa 
9-8414  ...  9-i9a< 

9*8«7S  ...  9"tt9» 

9^966  ...  9<90i 

The  iiitcnsl^  of  is  at  a  maximum  in  the  middle  of 
Jauuary.  The  oiwt  arill  he  nearest  to  the  earth  on  January  9, 
Uifcaace  0*634,  or  tathar  1m«  than  two-thirds  of  the  earth's 
niean  distance  from  the  stto.   At  iti  last  appearance  in  i8i3  it 

did  not  approach  the  earth  nithin  about  1-35. 

Tkmfel's  CoMiT.  1867  II.— M.  Raoul  Gaatier  of  Geoeta 
is  eoeaged  upon  a  revision  of  the  orbit  of  this  comet,  which,  it 
may  be  rememliered,  experienced  great  perturbations  from  n 
near  approach  to  the  planet  Japiier  during  the  icvolution  1867- 
73.  It  may  probably  arrive  at  pcrihelioo  again  about  May, 
1885.  If  there  should  stili  be  unpnUidied  observations  of  this 
comet,  It  wouU  be  desirable  to  caaimanicala  them  at  once  to 
M.  Gaatier,  tbal  tliqr  nay  be  facwmhc  to  hov  npon  his  bivaili. 
gallon. 

DsMokgan's  Five  Figure  Logauthms.— There  is  a  report 
that  fha  fiva>fignre  tables  of  logarithms  of  numbers  and  trigono- 
lueUioal  fanctions  published  "  uoder  the  saperinieiidenoe  or  the 
Society  for  the  DifTusion  of  Useful  Knowled^,"  but  which  are 
vsaally  known  as  Oe  Morgan's  Table,  are  out  of  print,  and 
that  there  is  no  pr^ent  intcntiun  of  a  further  issue.  If  this  be 
the  fact,  it  is  much  to  l>e  regretted  :  they  are  by  far  the  most 
convenient  five'figare  tables  that  <*t  pos-es-,  on  the  score  nf  si.-c 
and  legibility,  and  have  been  widely  utili-ed  in  a.stronou)ical 
calculations.  I^lande's  Tables,  ihe  stereotype  eilition  of  Firmin 
Didot,  arc  gfxKl,  and  the  .laiue  may  lie  said  of  Gaud's  where  it 
li  of  a(lvaut.ige  t  >  have  two  degree*  on  one  o|^ning  ;  but  we 
ncverihclcss  uahciitatiugly  give  the  preference  to  "L)e  Morgan." 
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PROBABLE  NATURE  OF  THE  INTERNAL 
SYMMETRY  OF  CRYSTALS 

COME  stndies  pur  weil  by  the  writer  as  to  the  ntture  of  mole- 
cults  have  Ictl  him  to  believe  that  in  the  atom-groapiogs 

wlikU  :u  iJcrii  t;hL-mi>try  reve.ils  to  us  the  several  atoms  occupy 
4i  tiiic;  |.  >rtii)ns  of  vp.ice  .iivl  do  not  lose  their  indiTidtuIity. 
The  ..I'lcc!  'if  v.vi  1  ic  cut  p.>;ier  is  to  show  how  far  thi>  con- 
clu-iion  1,  ill  h  irin  Jiiy  vviili,  and  indeed  to  some  extent  explains, 
the  syniiiicinc.il  forms  of  cry>taU,  mu\  tlir  ariiument  may  there- 
fore i^i  some  ^itt  be  ooDsidered  an  extcn>ion  of  (be  argamentlbr 

.1      II  liliilll  llf  IiUIIIIMI  ■JflBIHllJ  liwiWIll  fnWI  lllll  lllnilllBWIM  llf 

cleavage. 

If  we  arc  to  suppose  that  cry<.taU  arc  built  up  of  minute 
masses  of  different  elements  symmetrically  disposed,  it  is  natural 

t  1  inquire  in  the  first  place  ulin.!  very  symmotnCll 
>>f  points  or  particles  in  siiace  arc  possible. 

It  would  appMT  that  mn  an  bat>Nb  wUah  «1U  now  be 

deicribed. 

1/  a  nuinlter  of  e<iaal  cul>c>  arc  Imilt  into  a  continuous  mass 
(Fig.  1),  a  syNtcm  of  iiuints  occui  yin^;  the  centres  and  anj^lcs  of 
these  cul>cs  will  furni-h  an  cxaiuple  i>t  (nie  of  these  symnii-trical 
.irranjjeuicnts.  In  this  sy^teui  each  jHiint  i^  cquiili^laut  from 
the  eight  iitare  t  points,  and  if  a  luimWr  if  ti|ual  si/ed  sjiheres 
be  stackc'l  on  a  kive  layer  arrange"!  so  lliat  the  sphere  centre? 
\vhen  j  lined  form  a  -system  of  equal  squares,  aside  of  which 
bears  to  the  diameter  of  the  spheres  the  ratio  2  :  1^3  (see 
plan  a),  the  sphere  centres  in  such  a  stack  will  alao  finiHb  an 
example  of  this  first  kind  of  symmetry  (Frg.  2). 

A  sccoml  kind  of  symmetry  will  be  -irc^cnt'd  if  one-half  the 
|iOint>  in  the  first  kind  lie  removed  so  that  wc  have  only  those  at 
the  culic  centres,  nr  only  those  at  the  cube  anjjlcs.  In  this 
•ystem  each  point  is  equidistant  fnm  the  '■ix  ncarc-t  points,  and 
if  equal-siied  spheres  be  stacked  up  in  a  ba^e  layer,  arranged  so 
that  the  sphere  centres  when  j  lincil  firm  a  ystem  of  equilateral 
triangles,  a  side  of  whicli  lx'ar>  to  the  diameter  of  the  sphere^  the 
ratio  ^'2  :  I  (sec  |>lan  /')  ;  and  if  the  layers  be  so  placed  that 
the  sphere  centres  of  the  fourth  layer  are  over  those  of  the  first, 
th  ><>e  of  the  fifth  over  those  of  the  second,  and  so  on,  the  sphere 
centres  in  such  astack  will  rilm ftinihh  111  tfHuBt  nf  tWt  linmill 
kind  of  symmetry  (Ki:^.  3). 

A  third  kind  of  symmetry  w  ill  lie  pcomtad  if  again  one-half 
the  points  l)e  removed,  i.e.  s-i  that  when  cubes  of  two  colours 
arranged  in  such  a  way  that  each  cuIm?  is  surrounded  by  culies  of 
the  other  colour  arc  used  (see  Fig,  \),  we  have  .  nlv  the  ]Kiints 
at  the  centre-,  "f  the  cuIil--  cf  nnt  li'.'t^iir.  In  this  system  each 
|>oint  US  equidistant  IV  >in  tlic  tw  elve  nearest  points,  and  if  equal- 
Fixed  spheres  he  stacked  upon  a  IxJ^e  layer  in  w  hich  the  -pb.cres 
are  in  contact,  and  whether  they  form  a  square  pattern  (sec 
plan  <■),  or  1  tnant^ul.ir  n'le  (  ci-  plan  li ) — ].ri  vidcfl  that,  if  tri- 
angular-pattern layers  be  cm]jloyed,  the  sphere  centres  in  the 
fourtli  layer  mu»t  be  nver  th'i>c  iii  the  fir--t,  those  in  the  fifth 
over  til  ise  in  the  ^ec  md,  and  fo  on— tlic  sphere  centres  (the 
arraii^eincnt  Ixrint;  the  s-Tme  in  either  case)  will  furnish  a  -ccond 
'.-xaiiiple  <  f  the  third  kind  of  symmetry  (Figs.  4  and  411,  the 
Inter  shouiui{  a  stack  with  th*  aiig|e  icooMmil  to  fUqilBjr  the 

trianj;ular  arrangement). 

A  fourth  kind  of  symmetry,  which  resembles  the  third  in  that 
'•ach  point  is  equidistant  from  the  twelve  nearest  {X>intK,  but 
wh'ch  is  of  a  widely  dilTcrent  character  from  the  three  former 
kind-i,  is  depictctl  if  layers  of  spheres  in  contact  arranged  in  the 
triangular  pattern  (plan  J)  arc  so  placed  that  the  sphere  centres 
of  the  third  layer  arc  over  those  of  the  first,  those  uf  the  fourth 
over  those  of  the  sec  md,  and  so  on.  The  symmetry  produced 
IS  hexagonal  in  structure  and  uniaxal  (Figs.  5  and  5a). 

A  tifth  kind  of  symmetry,  and  this  completes  the  number  of 
very  symuictrical  arrangements  possible,  resembles  the  second 
kind  of  symmetry  in  that  each  point  is  equidistant  from  the  six 
nearest  |)oint5,  and  bean  the  same  relation  to  tlie  fourth  kind 
(Fig.  5)  as  the  second  (Fig.  3)  K-ir-  to  the  ihir  1  (Fig.  4) ;  that 
is  to  say,  it  may  be  regarded  as  produced  tiy  the  in<^ertion  of 
additional  ]x>ints  in  positions  miaway  between  ]mints  arranged 
in  the  fourth  kind  of  symmetry.  It  is  depicted  if  triangularly 
constituted  layers  identical  with  those  depicting  the  second  kind 
t  f  symmetry  (plan  b)  are  deposited  iu  the  following  way  (Fig  6) : 
— First  place  three  layers  »a  though  to  pr<^uce  the  second  kind 
of  symmetry ;  then  plaoe  the  fourth  with  its  sphere  centres  oTcr 
th  >se  of  the  second  layer ;  then  the  fifth  so  that  the  third,  fisurili, 
and  fifth,  like  the  fifst,  aecoodf  and  third,  are  in  the  aeoMid  Una 
ofafBmtif  I  tfaM  dw  rfilkwtt  to  apian 


of  the  fourth  and  second  ;  and  then  the  seventh,  so  that  the  fifth, 
sixth,  ati-i  ;.-vo  i;li  layers  are  also  in  the  second  kind  of  sym- 
metry ;  and  s  j  on.  The  symmetry  produced  is,  Uke  the  last, 
hexagonal  in  stnictnre  and  uniaxal. 

The  witer  belie%'es  that  every  one  of  the  Tsrious  symmctricnl 
forms  presented  by  crystals  can  be  shown  to  be  consistent  with 
the  subsiacnce  of  an  arrangement  of  the  atoms  of  the  oystaUisiiK' 
'  ia  on*  or  other  of  tbeae  five  Made  of  i7aaBe«i7  af  i 
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tinit  tufm  crystiillirnlicn  hfi^ins  ;  and  propo-t-.  to  -how  that  a 
relation  subsists  lictw ecu  the  atomic  composition  of  very  many 
bodies  and  their  crystal  forms  in  harmony  with  this  conclusion 

To  proceed  then  to  bets,  we  notice  first  that,  as  a  rule,  com- 
pounds consisting  of  an  equal  number  of  atoms  of  two  kinde 
crystallise  in  cubes. 

The  follow  ini;  may  be  mentioned  :— 
Potassic  chloride,  KCI. 

Potaasic  bromide,  Kfir  (sometimes  elongated  into  prisma^ 
or  a|wded  into  j/bcam). 
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Potassic  ifMtiile,  KI. 
Sodic  chloride,  NaCl. 
Sodic  bromide,  N.iBr. 

Sodic  iodide,  Nal  (anhyAvos  «boM  40^  C), 
Cxsi  chloride,  CS .  CU 
PlualMc  aiUddc^  PbS. 
ohforids,  AfO. 

we  b«Te  naned  HOie  ddorid*^ 


1*1.  n  / 

in  octitheflra,  we  hAvc  mentioned  roost  of  the  ooropounds  con- 
sisting of  two  ekaMiMs  in  tqul  pioporii(m  koowa  tu  oi  in  a 

crykialliiit:  &tate. 

Mercuric  sulphide,  Ilg.S,  which  crystalline-  in  -ix-sided 
prisms,  is  an  apparent  excepti  jii,  l>ut  if  w  c  ucr.-  tcuiiieil 
by  llic  jjascous  volume  uf  Miercury  in  lictcrmiiiuij^  its 
atomic  weight,  we  iboold  have  to  write  the  compouod 


V\M.  6. 


Other  apparent  exocfXioos  are  1 — 
Zincic  oxide,  ZnO,  onslalSaiac  in  oa-iided  priinu. 
CadmhuB  mlpbidb  Od&  \  sndi 


Now  three  oat  of  our  five  possible  k  inda  of  internal  symmetry 
have  three  axes  or  directions  at  right  angles  to  each  other,  in 
reference  to  which  they  are  disposed  in  the  same  symmetriod 
uiaancr,  and  two  kinds,  the  first  and  second,  admit  of  a  very 
symmetrical  arran){ement  nf  two  kinds  of  particles  in  equal 
numbers  (ncc  Flga.  2  and  3}.  Sorely  this  coincidence  is  very 
significant,  and  at  lea  t  si^eiti  the  probability  that  \^  hen  a 
compound  consists  of  two  IuimU  of  chemical  atoms  in  equal  num- 
bers, these  atoms  are  symmetrically  i>Iaced  acoocdiqg  lo  either 
the  first  or  the  second  kind  of  internal  symmetiy. 

We  ob^cr^c  next  that  the  tkiid  and  fourth  kiitds  of  symmetry 
{Fip>.  4  and  5)  readily  lend  themselves  to  the  symmetrical 
arranj^emcnt  of  particles  of  two  kinds  present  in  the  proportion 
1  :  2.  For,  as  already  pointed  out,  these  two  kinds  of  sym- 
metry may  cither  of  thcro  be  |>roduced  by  piling  up  layers 
of  spheres  j  laicfl  triangularly  in  contact  (sec  plan  d\  and 
spheres  of  tw.j  c  iluurs  present  in  the  pro(X)rtion  of  2  :  I  can 
be  arraiige<l  in  a  most  .lymmctrical  manner  in  layers  of  this  kind 
(see  plan  t). 

As  to  XV hat  varieties  of  ]Kisition  of  bi-colourcd  layers  of  this 
kind  with  iChi-tL't  l>  one  another  arc  possil)le,  ronsistent  with 
grc.it  nyuiiDctry,  we  have  c  included  that,  apirt  from  the  ques- 
tion of  arrangement  of  col  ur  ,  tVicrc  arc  but  two,  \  the  third 
and  fourth  kinds  uf  symmetry  tl'ii^s,  4  and  5);  but  takint;  colour 
into  account  a  L;ieatcr  variety  is  possible.  Thus  a  little  c  in- 
>ider,ition  show^  that,  while  all  the  possible  ways  of  de[  o^itm^ 
the  secir.d  layi.r  I  r  .duce  a  practically  identical  rcvult,  ;i  ch.iicc 
of  six  dillcieti'.  L' I  i  iMy  symmetrical  results  i^  presented  in  ile- 
positin]^  tile  iliiiil  1  lyer,  in  all  of  which  the  s|)heres  of  the  less 
numerous  c  1  lur  ii  rai  tiles  of  sphere*  in  contact  ruuiiii^  through 
the  l:iyrr-,  at.d  three  of  uhicb  iMloOf  tO  tlw  Ihicd  kiai  «f  syitt- 
uietry  and  three  to  the  fourth. 

To  sjiccify  ihc^c  :  We  may  have  the  Ic^s  numerous  spheres  of 
the  third  layer  placed  with  respect  to  those  in  the  sec md  and 
first  :— 

(I)  So  that  the  three  spheres  of  each  of  the  Ides  just  above 
alluded  t  >  ia:i^i:  in  line,  the  linus  j  liniuj.;  their  centres  forming 
a  5eric><  of  parsillel  straight  lines  crusbiiig  the  planes  of  the  layers 
obliquely.    TUs  tammflaiMBt  bslongs  to  the  third  kiad  of 

symmetry, 

12  and  3)  .So  that  the  Centres  of  these  three  spheres,  when 
joined,  fnr.u  a  >li,;htly  obtu-c  angle;  a  diCferent  result  Itcing 
pr  1:  I  1  a-,  the  .tu^Il-  i  :;i.ide  to  the  right  or  to  the  left.  This 
pair  lit  an  .111^1  merits  uclain^s  also  to  the  third  kind  of  symmetry. 

(4)  S.J  that  the  Ic.s-  uuiULr.ai,  -j-licrf  ,  in  the  tlur;l  l.iycr  arc 
vertically  'ivcr  iho-c  in  the  lirs!.  This  u  r.iii^o:;icnt  hclongs  to 
the  fourth  kind  of  syumictry. 

(5  and  6)  .So  tint,  a-  in  I21  ;-.;id  (3),  the  tri  .lets  of  spliere-- 
forni  a  system  of  rqa.Ti  obtu.e  angles,  but  the  angles  iv.w  heinc 
very  olitiiNe.  There  arc  here,  as  in  (2)  and  (3),  a  nglit-honded  and 
a  left  handed  anmfeoMat.  TlimlMkMKtotlieliBnidiUBd  of 

symmetry. 

The  deposition  of  the  third  laye.',  by  tVie  riece-Niiie>  uf  sym- 
metry, determine'  the  iieiK»,si:ioii  i.f  succeedui^  Liyers,  and  a 
folhitt  ^  tSiendi.re  ti  Jin  the  above  th.it  six  dilTerent  equally  sym- 
metrical ui  r.kngeineut«  of  spheres  of  two  coluur<>  present  in  the 
prupiirtion  2 :  I  «•  poMiblB  in  tiic  thiid  aad  foorth  kjub  of 

syinriietry. 

As  to  (li  till  par.dlcl  files  of  the  les>  numerous  spheres  crosc- 
ing  the  llr^t  ihies  l.\ytr,s  will  extend  through  sub»equent  layers. 

As  to  (2)  and  (3)  every  three  continu.jus  l.iyers  will  display 
the  less  xiuinerous  sphere  centres  jilaccd  to  form  the  same 
angles  as  aie  presented  by  the  triplets  in  the  fir  .t  tlirec  layers, 
:ind  coii'^equently  these  r.phcre  eouttes  lie  on  sjiirals  which  arc 
n^jbt  iianiled  or  left-handed  as  the  c.is?  may  ti;  ;  the  less  immcr- 
sjihtrcs  in  the  fourth  layer  l.em^  vertically  over  those  in  the 
(irs'.,  those  in  the  fifth  u\er  those  in  tlie  seco  nd,  and  s>  on. 

As  to  (4)  the  less  numerous  spheres  in  the  fourth  layer  must 
lie  vertically  over  tho:e  in  the  second,  those  in  the  fifth  over 
lllu^c  in  the  third,  and  so  on;  and  thus  the  files  of  spheres  in 
contact  runniogtbraiif^MNGariveliqrcnlbmaicriMof  sfamlar 

zijizags. 

As  to  (5)  and  (6)  the  v]-hcre  centres,  as  in  (2)  and  (3),  lie 
cither  on  right-banded  or  on  left-handed  spirals;  in  this  esse 
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over  thu&e  in  the  tirst,  those  in  the  q|Mb  OTCT  thow  la  the 

second,  and  so  cm  5  and  5a). 

W  licn  \vc  iiKiuire  whether  the  symmetrical  arniiigcments  just 
traced  are  in  harmony  with  the  facts  mpcctiog  cOtD);K»Ulds  of 
two  kind',  of  alums  in  tbc  ptOpOTtiMU  1 1 1,  W«  fad  MOM  Wry 

important  evidence. 

Thus  »aicr,  1 1  ._,0,  crystallines  in  six-sided  prisms  or  in  rhoiiilm- 
bcdra  ;  f  jruis  Iwih  of  which  nre  compatible  with  one  or  other 
of  the  abi/vc  iymmetrical  arrangement.".. 

And  the  following  mo>.t  interesting  concurrence  of  fads  indi- 
Cktcs  that  the  »ymmctiical  arrangements  in  tlic  fourth  kind  of 
symmetry  above  described  (-ec  tigs.  5  and  511)  are  tho  c  of 
the  alouis  of  (]uartz. 

(<i)  Quartz  consi-;s  of  oxygen  two  atoms,  silicon  one  atom; 
just  the  proportion-s  ui  these  aiian^cnients. 

(1^)  It  has  the  properly  of  circul.ir  j«ilari~atinn,  from  which  it 
ha.>  been  provtd  that  it.s  molecule-  niuit  have  a  spiral  arrange- 
ment, ami,  since  some  crystals  have  ihe  ]>ro|>crty  of  rotating  in 
one  (lircciiuii,  some  in  ihc  opijositc,  that  thi.s  .sjnral  arrangement 
is  rigbt-handcil  m  some  cry-ials,  kn-luindcd  in  othcr..«. 

[f)  It  cry.stalli.se.s  in  six-.sidcd  prisms  terminated  by  six-.sided 
pyramid.s,  a  form  derivable,  a.s  we  have  seen,  from  the  arrange- 
ments hctore  us. 

As  to  this  last  point,  just  a  word  of  explanation  why  we  must 
not  look  for  the  angles  exhibited  by  our  motlel  arrantjcments  to 
he  identical  with  the  angles  made  by  the  pyianiid  faces  in  quartx. 

It  I-  a  matter  of  common  observation  tha!  ihe  (  nicos  of 
crysiatli&ation  is  generally  associated  wiih  change  of  bulk, 
and  if  we  »uppose  this  change  to  arise  from  expansion, 
or  contraction,  generally  expansion  of  the  dilTerent  kinns  of 
atoms,  and  that  these  different  kinds  have  dtfftrent  Ji.^'in 
af  rxfansioH,  we  see  thnl  a  mass  symmetrically  aiianged 
ID  the  manner  supiused  will  in  cryslalb-inj;  c,\ii.-iiMj  or  coutiact 
more  in  .s*>me directions  lhan  in  other>,  and  while  ve  diDuid  lx>k 
for  a  similar  change  in  the  direction  of  each  cf  the  tlirte  ti.iiis- 
verse  subcrdiuatc  axes  of  the  cryhtal,  we  .should  look  for  a 
different  change  in  the  direction  of  the  princi;ial  axis.  And 
thus,  sup}JOsin,f  the  mass  when  liqui  1  iinmcdialcly  before  it 
bcjjan  to  crystallise  to  have  h  A  the  luternal  symmetry  which  has 
been  depicted,  it  is  cviiient  that  tbcumqual  chaii  e  of  di.jiensi  jn 
in  different  directions  might  suffice  to  bring  about  such  an  incli- 
nation of  ihc  faces  of  the  terminal  pyramids  to  the  sides  of  tbc 
prism  as  is  actually  found  to  exbt. 

In  sup]K)rt  of  this  explanation  we  have  the  fisct  thai  crystals 
not  of  the  regular  system  have  been  found  to  espaad  •oequally 
in  different  directions  when  subjected  to  heat. 

Farther  evidence  in  support  of  the  theories  here  submitted  is 
found  in  the  fact  tiat,  Hilh  icareeljr  My  exception,  the  com- 
pounds we  are  now  wniMrriiig  do  not  cfystallise  in  the  le^ul  ir 
orcnbieayatem.)  William  Bajiluw 

{T»  it  eaOimui.) 


THE  HELVETIC  SOCIETY  OF  NATURAL 
SCIENCES 

'T^HE  sixty-sixth  session  of  this  Society  was  held  early  in  the 
^  month  of  August  of  the  present  year  in  the  city  of  Zurich. 
The  proceedings  el  the  various  M3thet;iaMc:i I,  I'hvsical,  Chemi- 
cal, Zoological,  Uolanical,  and  Medical  I  irp:irlDJeiils  are  some- 
what fully  iei</ritd  in  the  Anhnrs  da  itiCHffS  Phystquti  ct 
NuturdUs,  (jcncva,  October  15.  On  August  0  a  pielimiiiary 
meeting  was  held  of  the  delegates  of  the  Cantonal  ^^fclioLis  and 
Special  Comuittccs,  and  next  cay  the  .scs.'ion  was  lorniaJly 
opened  in  the  To«  u  Hall  under  the  presidency  of  I'lof.  Ct.nijcr. 
The  two  ensuing  days  were  dcvoicd  to  the  work  of  the  several 
Sections,  all  of  which  were  well  .ntciKinl  by  numerous  ."swLsa  and 
foreij^n  s.ivai,(  .  liought  together  bv  tbc  double  attraction  of  the 
Helvetic  .-sLcir  iy  ana  the  Nalioau  KiMWtfcwi,  wMch  wn also 
held  this  yc.ir  111  Zurich. 

In  the  Malhciiialical  Section,  over  which  Prof.  \V.  Fiedler  pre- 
sided, ihc  chief  ]  a[iers  were  those  of  I'rof.  Gei.ser  (Zurich),  on 
surfaces  of  ihc  third  degrtc  ;  of  i  Jr.  Kudio  (Zurich),  on  the 
geodetic  l.ncs  traced  on  surface*  of  the  tcoond  (ICKrec ;  of  Prof. 
Fiedler  (ZuricL),  on  the  iiitor.cetioR  of  cqvllMtnl ^rpuMoidt 
revolving  on  parallel  axes. 

In  the  Phytic*!  Section,  presided  om  by  Fraf.  R.  Orasins, 

'  With  regard  to  caldc  fliK'HtSe  (fluor.sfiarX  which  appcin  as  an  exce]«liuii, 
ii  m.Ty  I'n  o  iii.if l<i: I.  ihai  tliflnrm  at  »t-  ;;'it  fur  taltnim  which  would 
enable  u>  to  >  nic  Uw  compuuad  CaF  would  eaxtlc  us  to  get  over  a  difficuliy 


M.  F.  A.  Forel  (.Morgesi  t  mLLianicated  the  result  of  his  le- 
searches  made  to  deierni.iie  the  iiunts  of  variation  ol  temper. iture 
in  llie  waters  nl  I, ike  G.;:.'  v;i.  Accoidiug  to  his  Ihetmomelnca; 
soundings,  ilicdi.iin.U  v,iiia;iinis  |<rcepti  le  down  to  a  dcptii 
of  from  10  to  15  .jjetie-  ;  ihe  -uuiiner  variatiuii  from  (k)  to  too 
metres.  I'.xcepi i.  n.il  winieis  like  that  of  1579  So  are  fck  as 
lo\\  as  334  i.i-.  ;!!  :.  .■siiwf  that  year  the  temperature  of  tlie 
water  at  these  great  depths  has  been  raised  ou  an  average  about 
half  a  degree  Centigrade. 

Some  preliminary  results  of  his  researches  on  the  refr.iclion 
a  d  dis)iersi  jn  ot  crystallised  alums  were  comujunicalcd  by  M. 
Charles  boret  of  Geneva.  Hy  means  of  his  c^  .mj.lcicly  rctlectiog 
relractoiiieter,  described  in  the  . tor  January,  iSiJj,  the 
author  h.is  determined  the  indices  of  refraction  for  the  principsl 
lines  of  the  solar  spectrum  from  li  to  G  iadniivdjf  for  VBL. 
sulphuric  alums  with  alumina  lia-e. 

I'lOl.  LLiusius  read  a  |  a,  er  of  practictl  iinportaoM  OB  tto 
theory  and  \>iQ\-kv  incihod  of  consiniciion  of  dynamo^Iec:rie 
inachtiies.  Some  curious  exj  cnmeuts  were  made  by  M.  C.  de 
Candolle  of  (icncva,  showing  hjw  ripples  are  formed  on  sandy 
surfaces  at  ilic  iMittom  of  the  sea.  from  these  experimeais  it 
re  ulls  that  the  ]'hcnomeiion  t>  produced  by  the  friction  of  a 
liquid  ma-ss  .-.jjuu.st  any  su'-stancc  more  viscous  than  itselL 
Hence  the  sanii  uuiy  l  e  regarded  as  fiirmiiig  with  the  water  a 
vi-cous  mixture,  on  the  surface  of  which  the  fiiclion  of  the  [nire 
liquid  devtlops  tipples  in  the  same  way  that  the  friction  of  the 
air  develops  ripples  on  the  surface  of  the  water  itself. 

Amongst  the  other  u.tmoiis  in  the  I'hysical  Section  the  most 
noteworthy  were  tho-e  <.l  I'rof.  H.  F.  Weber  (Zurich)  on  liquids 
and  g.ases  .is  heat  coi.ductors  ;  an  e\)ierimcntal  demonstration  of 
the  second  principle  of  the  mechanical  theory  of  beat,  by  M. 
Ka>ul  I'icttt  i  on  the  deieruiinaiion  of  the  ohm,  by  Prof.  H.  F. 
Wd>er  ;  on  the  results  ot  the  observations  and  researches  made 
in  the  laboiatory  of  the  Lausanne  Academy  on  atmospheric 
electricity,  by  M.  Henri  JJufour  of  Lausanne.  I'he  author  de- 
scribed several  <ucGca^ful  aiiempts  mwle  bybim  to  icprodnce 
artificially  the  dccufe  phuoncM  otoenred  m  tko  miMliial 

atmosphere. 

Ihe  Chemical  Section  w.is  opened,  oadcr  the  pre>idenqr  of 

I'rof.  Wisliccnus,  l.y  I'rof.  V,  Meyei  8  memoir  on  the  nature 
ol  the  cheniicil  elements  according  to  recent  research.  The 
author  leans  to  the  vie  as  of  Mciideleefi  and  Lothar  Meyer,  who 
tc^ard  the  properties  of  simple  bodies  as  the  periodical  functions 
of  their  atomic  Mcighi.s.  'J  he  fact  that  Meudelccfi  w  as  able  to 
predict  the  existence  of  gal.iuui  and  scaitdiiuu,  and  correctly 
determine  their  atomic  weights,  was  adduced  in  support  of  the 
theory  that  all  the  elements  are  merely  dillcrenl  com]XiaDd  forms 
oc  one  primiiivc  substance.  Hence,  allhotigb  lutbcito  baffled, 
the  attempts  now  being  made  to  decompose  tlicm  may  Ksuii  in 
tbc  cxpinntentnl  determination  of  one  absolute  primordial 
substance. 

Prof.  F.  Krafft  ( basic)  presented  fome  higher  alcohols  of  the 
^erieii  CgH,,,.^  2O,  accompanying  ihem  with  some  remarks  on 
the  synthcMs  of  alcohols  m  geiicral.  A  rhumi  was  givea  \xf 
Prof.  Louis  Soret  (Ueneva)  ol  his  researches  on  the  absorpdon 
of  the  ultra-violet  rays  by  various  substances  of  animal  origin. 
Ihe  author  dwelt  on  the  great  importance  of  this  branch  of 
spectral  analysis  to  cbcmlstiy,  and  oonchidcd  with  a  brief 
dcsciiption  ot  ihe  neibod  ud  appUaMet  vcd  by  bin  in  hia 

original  rcearches. 

Other  valnablc  chemical  papcis  «ere  those  of  Dr.  H. 
C'tre^ole  (Lausanne),  on  aceiacetic  acids  ;  of  Pror.  V.  Meyer  on 
the  apparatus  used  in  determining  the  densities  of  gases  at  very 
high  temi)cnitures ;  of  I'rof.  Schulze,  describing  the  reaeardies 
atade  by  bim  jointly  wiih  M.  J.  Barbieri  on  phenylamidopro- 
pionic  acid,  wl.ivh  is  obtained  by  heating  albuminoui  wlHtllltWt 
with  chlorhydnc  acid  ana  chloride  of  tin  ;  of  Prol.  WislioeBns 
(Wuruburg),  on  the  relation  of  the  optical  rotatory  power  of 
carburets  ol  hydrugcs,  on  the  existence  of  ao  atou^  of  asymmetric 
carbon,  and  on  the  probucla  of  the  reaction  of  dichloride  of 
phtalyle  on  the  sodic  cumLinatmo  of  makmic  ether ;  Prof.  G. 
Lunge  (Zurich),  on  the  fennaiion  of  salphuric  acid  in  lead 
chambers;  Dr  Lrcch  (StatttglKt),  on  a  lamp  fed  by  ether  of 
petroleum.  This  lamp,  con>tnicled  by  C.  C.  Lilienfein,  of 
Stuttgart,  consL-is  of  a  metallic  rectiver  containing  the  ether  of 
petroleum,  and  connected  with  a  Uunsen  burner  slightly  modified 
in  Consequence  of  the  liquid  nature  of  the  combtutiblc. 

In  the  /A<ological  Section  I'rof.  C.  Vogt,  president,  the  prCH 
ceediugs  were  opened  by  a  ojmmunicatiou  from  Prof.  11.  Fol 
(Geneva),  on  the  fhysiolacical  ocig^  of  the  indiiridual  in  the 
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_  M.  H.  OoU  of  Laasanne,  presented  a  contri- 

ImtiaB  to  tte  aitenl  M^lonr  of  the  ledentary  and  ini;ratory 
T  of  Un  N«ai:hAtel.  MemmB  received  on  the 
of  SwilmUiwl  bjr  Prof.  Pavesi  of  Pavia ;  on  ibe 
of  Gwleanb,  hjr  Dr.  Otto  Stoll  of  Zaridi ;  on  tome 
pedea  of  Ifedwar  from  the  Red  Sea,  by  Dr.  Keller  of 
11  MteMB'gi';  fauna  of  liie  Swiik  lake*,  br  Dr.  Othmar- 
!  imliof  of  Zurich ;  and  on  the  influence  of  the  physico- 
dMnical  enviromnentii  on  ihe  devel  'ptnent  of  the  tatlp  le  of  the 
oAhle  frog,  by  M.  E.  Yang  of  Geaeira.  From  experimenu 
made  by  inning  marine  salt  ia  variont  proportions  with  the 
iMtaral  freshwater  element,  M.  Yung  arrhned  at  the  conclusi  n 
that,  the  more  saline  the  water,  t»»e  slower  the  devel  ipmcnt 
of  Ac  tadpole,  all  transformations  ceaMny  in  olati'  ns  r  f  9/1000, 
uid  death  foil  wing  in  a  few  hours  in  solutions  of  lo/iooa 

In  the  Botanical  Section,  ProC  Cremer,  president,  valuable 
memoirs  w^re  received  frotii  Prof.  O.  Heer  of  Zurich,  on  the 
Glacial  flora  of  Switzerland,   and  on  the  fossil   flora  of 
Greenland.    These  were  the  last  page-i  contributed  to  science 
by  the  di-linKuished  savant,   who  had  scarcely  (inished  the 
revisal    of    the    proofs  when    he  died    suddenly  at  Lau- 
sanne, on  September  ay.    A  series  of  hybrids  l>eftteen  the 
PtvmiJa  aurieulauA  Primula  viicosa,  showing  an  miMittr-uptcil  1 
aeries  of  forms  intermediate  between  the-e  t«o  :,iH.-cie  ,  was 
exhibited  bv  Prof.  Favart  of  I^usanne.     He  aKo  showed  that 
the  CardamtHf  fottkola,  dxiet,  hitherto  classed  with  the  C. 
firatensis,  Lin.,  should  be  grou^ed  with  the   C.  ruiUhi.^ii, 
Moretti.     Sime  remarks  were  made  by  Prof.  Schiict.-lcr  of 
Lausanne  on  a  mon-tro^ity  r,r  the  Chinese  j  rirnr  isc,  and  on  the 
relation  Jietwcen  an  ncrial  al'^a  {Chrcohf'us  umhiinut)  and  a 
lichen  [I^rfmuhi -^yw    M.  C.  <le  Candollc  iiescriV>ed  the  ro  uits 
of  his  attempts  to  detcruune  how  far  any  h^;ht  may  be  thrown 
on  the  disputed  origin  of  the  Cylinn  a.Limi  by  the  a'latotnical  1 
structure  of  its  leaves.    This  plant,  which  suddenly  made  its  ' 
appcamncc  iii  the  nursery  of  Adam  at  Vitry.  near  Paris  e.irly  in  | 
the  !>re  cnt  century,  and  which  is  remarkable  for  producin'^  red  ' 
:ind  yell  >w  blossoms  mostly  on  separate  dranche*.  Is  usu.xlly 
re'Tarded  as  a  cri^s  obtained  by  {jraftirij;  the  Cytisus  fiurpureus 
on  the  C.  lohurnum.    Rut  M.  de  Candolle  c  includes  that  it  is 
not  a  hybrid,   but   simply  a  degenerate  variety   of  the  C. 

Iti  the  Medic:il  .Section,  Prof,  von  Kulliker,  prewdent.  Prof. 
Kl'-l'-  of  Zurich  read  a  remarkable  paper  on  the  transformations 
of  the  human  svjccics,  uhich  he  regards  as  mainly  the  result  of 
pathological  influences. 

Valuable  communications  w  ere  also  made  on  the  centres  of 
origin  of  the  optic  nerves  and  on  their  relation  to  the  cerebral 
cortex,  by  Dr.  C.  vnn  Monakow  of  St.  Petersburg;  ;  on  the  re- 
lations rxisiiu.;  hetivcen  the  excitability  and  vulnerability  of 
certain  niuscuhr  groups,  by  Prof.  I  uchsinger  of  Heme  ;  and  on 
the  mcchuiis'u  of  the  ruminating  |>r'KL--^,  io  the  ^amc  author. 
The  report  on  the  Geological  Section  was  unavoidably  post' 
lie  the  Kof««Bb«r  imw  of  dw  ifnrMc 


which  have  come  under  nitr  notice  {t.^.  the  ooauium  New  Ifiml 
species,  P.  lalandii  and  P.  edwardni)  there  is  no  trace  of  it 

There  is  also  great  dircrihy  among  the  "  LaBgiaDiteioniiadrM'* 
in  the  develofKneat  of  the  rostrum,  llie  true  sixe  of  which  can 
only  be  seen  in  a  longitudinal  vertical  .'eoion  of  the  head  (see 
Fig.  I).  In  P,laUmiii  and  other  non-«tridulatin|;  species,  the 
rostrum  ( A,  r)  ii  weU  developed,  and  bears  comparison  with  that 
of  Homanu,  while  ia  P.vmgarit  (B,  r)  it  is  a  mere  spiniform 
tubercle  meriting  ipocial  docriptioa  only  from  its  ]>osiiion. 
P  tmlgarit,  moreover,  has  bo  liace  of  praoephalic  processes, 
whkh  am  present,  thot^gh  watB,  in  P.  Mnuffi  (A,  /r./). 


Fi  ;  I  — .\.  L.ongitudioal  vertical  taction  of  ihf  hc.id  of  /'a/iHunii  rJnutrdtii: 
B,  of  /'  vm^ar$$;  Cof  P.  imUm^ut.  at,  aotcanufauyctenittiSi  mf  , 
knicuLaxcavatrfcraaiamuiai  mP.tmm 


of  inner  wall     eusUMrite ; 


At,  < 


i:  Mr,  I 


The  wcwdcut  shows  that  as  ret:ards  h-ith  the  rostrum  and  the 
antennulary  steniu  n  (the  t'ixe  i  ]urt  of  the  stridulating  organ), 
/'.  fi«/f(jr/j  (li)  a]>,iro;kchc^  far  more  nearly  to  the  "  Langonstes 
1 -ingiconics, "  as  repre  cir.cd  by  P.  inltrrti/itut  (C),  than  to  the 
non-slridulatinsj  "  Lan^;oa.Ntes  ordinaire^,"  as  represented  by  P. 
edwardsii  (A). 

On  the  otlicr  hand,  all  the  brcv;corii  s|>ecies  examined  agree  in 
the  imjjcrfcct  fu-inn  of  the  c  dx  icerite-  .1  [ir  >\tmal  segments  of 
the  antennx.  A  transverse  -cctii  :i  taken  iumediatcly  in  front 
of  the  reii.il  .ipcrturcs  shows  that  a  sinall  iX)rtioii  of  the  adjacent 
or  iri  jer  u  a'.ls  of  the  coxocerites  in  UUandii,  P.  imJgaru,  &c., 
are  >iier<'iy  in  .1;  position*  wfaMM te  tho  hmg^oorn  apcdoB  ao>' 

crc^ccncc  i>  c  iiu'.ilcte. 

\  -wmmg  (h.it  the  PalinuriJ.r  .arc  derived  fr.im  an  Astacoid 
or  Hiiinaro:'!  .inccstor  thrinigh  some  such  intermcdi.ite  form  as 
/\i,''nurii't4i,  oi'.c  c.iiiniit  but  coiulude  th.it  the  >;iecies  « h;ch 
have  no  stridulafini^  orfj.in,  a  wrI!.:!evelo]-ed  r,>-struin,  proccphalic 
processes,  and  iui|<  rfcctly  fu-.ol  coxoccrites,  come  nc.irest  to  the 
parent  stock,  and  that  ihn-c  in  which  the  stridulating  organ  is 
developed,  the  rostnim  .ind  proccph-ilic  process-.s  absent,  and  the 
coxoceritcs  completely  united  with  one  another,  have  divei;ged 
most  from  that  stock,  and  present  M  with flu OJUiemo  of 
fi  cat  ion  of  the  Paliauroid  type. 


NOTES  FROM  THE  OTAGO  UNIVERSITY 
MUSEUM 

t'^bmut  I0  Ut  datn/Seatim  of  Ike  Genus  < 
•pHE  L'enOi  AHmunts  was  divided  bv  Miln-i-Ed-ards  into 
two  groups  or  sub-genera — one,  the  "Langonstes  ordi- 
naires,"  containinij  species  in  which  the  antennulary  flugclla  are 
short,  the  bases  of  the  antenna:  approxima-ed,  and  the  rostrum 
present  ;  whil-  t'u-  r,  ir  "  I.angoustea  longicorne^  "  (Pjhu- 
lirus.  Gray  ;  .S>«  i,  I'teilfer),  cnntai'is  species  in  wllicil  the  an- 
tennulary naL,'ell.\  are  short,  the  ant^iin.e  widoljr  mWHUll  at 
their  j  roximal  ends,  and  the  r.  .stnim  .il>  <  iit. 

In  this  classification,  '.'■Vwh  \,  riK  in  rlie  main  adopted  l>y 
systematists,  no  notice  is  taken  of  ilir-  sirldul  iting  organ,  firrt 
mentioned,  T  believe,  by  I. each,  in  /'.  ful^irts,  and  described 
at  length  bv  Nfobiiis,  nnd  later  by  myself,  i-i  the  same  species.* 
This  uniijUi-  s 'Uiid-jiruducin^  -i] "ii ir;uu'-  i-  present  in  all  the 
"Langoustcs  longicorncs"  which  1  have  yet  examined,  as  well 
as  in  P.  t'u/^rit  tnd  P.  tti^onus  among  the  "  I-ingou*tea  ordi- 
naires  "  ;  while  in  all  the  remaining  memt>ers  of  the  latter  group 

'  Altttract  of  a  paper  taken  as  read  at  a  meeling;  of  the  Otago  InMitule, 
Sratemlwr  it.  ««».  aad  to  be  pobluhed  in  the  wax.  (itfth)  vohiac  o*  the 

*  taafh,  "Malaeaaiacs  po<lqphthalmata  Briianoi*":  U.Mm,Ankh> 
ftrHMmtHMOti,  Mix  T.J.  Aufcar,  Pmt.  Zmi.  S0C  tM, 


TUaviBvia* 


p.  Ulandii 
P.  tjwan/tu 
/\t^em 


iB  tha  fcllowiac  pkvtoBMlle  ttUe  i 


p.  hi] 


-  Roatrani  lajrje 
enough  10  M*cr 


Pedat*  proows  of 
antennulaiy  ueraum 
claip  ba«e  M  nMnui ; 
nibar  dancten  as  In 

X 


RoMraiB  r*-  '  Rotirum  atmphied 
duced  to    a    o>xoceritc»  perfccity 
-imaU  tfini-    f\i»ed  ;  antennulary 
aageUa  nlomaladi 


X.  Pmrmi  Sftciti- 
No  MridulaliBa  or- 

Kan  ;  rotlrun  wcU  de- 
veloped: procephalic 
proceuei  pment ; 
coxncrritcs  tinper- 
fccily  fused:  antoo- 
auluy 


Stridulating  oeigaa 
developed  ;ro»trum 
.mora  or  fe- 
duesd;  proeiphafie 


iaX 
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\p«c,  20,  1883 


la  A  natnnl  daMiftcation  of  tbe  geaui  tbe  moct  fundaaeatal 
Mpsntion  appearj  to  me  that  along  the  dotlsd  line  a  h  dividiag 
tte  B0O«atridBlBtiiig  from  the  stridnlatiiii;  ipecie*.  This  di^on 
 ^'  tiw  Kridolating  species  fall  mto  two  natnral  snb- 


dMrfMW.  ezprcMd  ia  the  lablc  by  the  Hue  e  d,  which  divides 
tlttlmvwoni  from  the  longieoni  fbrauk 

I  think  the  msit  ooavauent  cla*iifieMlaB  i*  obtaiaed  by 
dividing  the  speciet  ■kns  the  two  linan  at,  ediaxo  three  cnb- 
■HMM,  one  ideBdeal  with  the  *' Lang.iuat«a  tau^eanm"  oC 
BDlM*Edw«rdii,  the  others  foraied  ht  spiittlDg  np  tlw  *'Iaa> 
gaoatH  oadinaina"  into  species  with  and  apecus  wilhunt  a 
Mridobting  oifaa. 

Tha  fblwWiag  table  embrKiin  the  projx)-^!  iimimi  im  nt 
Genns  I'At.INURUi,  F;ibr. 

A.  Stridulating  oroaii  aliNCiit  ;  r.  ilruin  well  (levc!o[>ed,  daaped 

by  pairefl  jicdate  ]>rMCf--.cs  of  ihc  anlennuKiry  stcriiutn  ;  pn>> 
cephalic  prcK-csio  [■•f  cut  ;  c  x  cerite^  iiii[H-rfi-ctly  fused  ; 
antennu'ary  tligella  -Imrl  (-u1>  L;erius  Jasus,  '\.].\'S. 

P.  la/aidU,  /'.  /-Ji^uritiii,  P.  hii^tlhi,  f.  lumiJus. 

B.  Stridiilatin'^  organ  prc-tnt  ;   rostrum  variable,  bat  ra(«ly 

(?  never)  as  well  cievelo|K:il  a>  in  (Ai  ;  ]>cdale  daipiiy  ptO* 
ce»>es  ati^ent  ;  [woccphalic  pr  ico  c>  a'i~fnt. 

a.  Aatcnnulary  sternum  nnrrDW  below,  ha  e>  of  anten- 
nules  being  hidden,  ia  a  view  frim  alK«vc,  by  base* 
of  antenna;  ;  coxoceri-es  im]>crfecfly  fu^cd  ;  antea- 
nnlary  flagella  short  (sub  genus  ralinurus). 
,  m.  Kostrum  wall  devdoped,  eoTerinc  ophthalmic 

sternum.  P.  trigums. 

fi.  Ro«lnim  reduced  to  a  Mnall  spinifooB  tabcrde; 
o])hthalmic  sternum  uacoTered. 

P.  vrntgorit. 

t.  Antcnnulary  sternum  broad  below,  baact  of  antennules 
being  visd>l<;  frnin  iIil'  dor.-al  a  pect ;  c»acerite«  per- 
fcclly  fused;  antennulary  na^ella  long  (sub-genus 
J^mKnu,  Gray;  Sttux,  Pfeiflfer). 

 „  ^    .  P.  iMtimtf/m,f.,fiuiafu»  te..  Ac. 

OmMnOr  n.Z.,  Oetober  a  T.  JmnnT  Paucbr 


SCIENTIFIC  SERIALS 
RitHdiH  of  tht  i.fi  K^wi!  A  aifmv  if  Scitncis  and  Biles 
/fitra,  October  4.— Ob-ruary  notirr,  of  the  late  M.  [ost  ph 
I'lateau.  by  MM.  Du[tc.',  Vab  riu  ,  ami  Liagre.— Sec  >nd  com- 
munication on  the  di-ict>vc-ry  r.f  the  fossil  ijiuanodin  at  Hernis- 
sart,  by  P.  J.  Van  Heneilrn.  —  Kcscirches  on  the  absolute  f  iree 
of  the  muscle*  of  the  Invert. 'limres  ;  Part  I.  Absolute  force  of 
the  adductijr  muscles  in  the  I  iniLllibr  uKh  ini)llnscs  (f xir  illustra- 
lior»<),  by  M.  Felix  Plateau.  —  Note  tni  a  new  optical  illu-ion,  by 
H.  Valeriu"!.  —  Remark*  on  the  acti  Mi  of  lightning  conductors 
constructed  on  the  MeKens  sy-titn,  by  II.  Valeriii  —Arith- 
metical and  algebraic  theorems,  by  Catalan —\  te  on  the 
pelvistenium  in  the  Edentates  (ten  illustraticinsl,  by  Tr  if.  Paul 
Albrecht. — Funeral  oration  of  M.  Henri  Conscience  in  Flemish 
ami  French,  by  M.  Pierre  Willen  .— Memoir  on  the  biblio- 
gmphy  of  international  1 1«  Kforc  tt.c  publication  of  Grotius's 
"Ju^  belli  cl  pacts  "  (1625),  by  Alphonsc  ki^ier.— Confession 
de  Poete,  a  poem,  by  Charles  Potvin.— .Some  traits  of  the  social 
life  of  the  ('clc-tial  F,tni>irr.  How  history  is  manufactured  in 
ChiiM  ;  civil  ;md  miliCiry  decree-,  by  Cli,  de  Marie/. — Reports 
on  the  coniiirtif.vc  ii,\t>ers  ■^ent  m  .11  the  subject  of  G  re  try,  a 
critical  study  if  liis  life  and  works.  Ti  e  prize,  a  gold  medal 
of  the  intrinsic  value  of  32/.,  wa-  au.ir  b  it  to  M.  Michel  Breuet 
of  Part!!.  —  k<-|*.rts  on  th<?  c  >miKtinve  paj  cn.  received  on  the 
subject  of  realism,  its  dcfinitMn  and  inlluence  on  contemporary 
painting.  'Ihe  es>ay  by  M.  Menry  llyirans,  a  member  of  tlie 
Academy,  wan  prtmounced  the  iKi-t.  Hut  the  pri/e,  also  a  gold 
medal  worth  32/.,  was  not  awanied  t  .>  him.  o«in^  to  his  failure 
to  comply  »iih  the  conditions  of  the  com]>etiti  ^n. — Oiscourse 
•  111  the  annual  exhibition  of  paintin'^^,  by  .M.  I'ctis  The  jniae 
of  a  thousand  francs  for  the  best  cartoon  on  the  subject  of  help 
f  r  the  wouiuied  on  the  I«attle-field,  as  a  deooraiive  piece  for  a 
CiUM^Btvr**''  *<»  ^  Eviani,  of  Saint 


SOCIETIES  AND  ACADEMIES 
London 

Royal  Society.  December  6.— "The  Wavc-leivtha of  A, 
and  1  t  some  I'rumiiient  Lines  in  the  Infra-Red  or  tlw  VUUt 
Spectrum."   By  Capt.  Abney,  R.E.,  F.R.S. 


M.  Fieves  has  raoentlv  aaat  the  anther  a  oup  tt  the 
metram  from  C  to  A  ("  Aoaalca  de  rObtemtoiK  Koyal  da 
Bmxelles,"  noufdk  itfrie,  tome  v.)  iadndv^  and  na  part  of  tUa 
re^oo  ii  one  ndiich  be  is  measuring,  he  rtaminH  the  atv  pidili* 
catioa  with  mat  hitanit.  PiM>i«giB|ik]r  and  we  guaanronnta 
do  noteobnlaintbadalaQofdiogNapiKof  ueUttktfgroapk 
or  from  there  as  far  aa  A,  aad  A  itsdf  is  shown  fay  M.  Fumra 
map  as  wanting  in  some  details  wluch  appear  to  the  photographa. 
Tha  wme-lengths  of  tfi*  diftnnt  lines  fram  above  "  4r'  to  A 
ai«  oot  tho  e  given  bf  FbvM^  wben  eoapariioa  pbotographs  o 
theistordarof  tbe  nl  wbh  tbe  aad  of  the  nl«»>Halel  wonf 
taken  oa  die  Maaahotagiapldepfaa^  or  when  die  ttd«idar  of 
tbefediscJiBpnnaidditbesidaidtrof  the  green  takea  ia  a 
•iailar  UBanar.  Prot  Rwrand'a  ooaeave  gratings  wave  «»• 
ployed  for  this  compari  on.  Cornu's  map  wasiued  as  a  reference 
for  the  ttltra-violet  wave  lengths,  and  Angstrom's  map  for  those 
iathebbwaa' 


DcKziptias  of 


Moat  refran- 
gible edge 
of  A. 


X  bom 
•f  ukaaA 


(  7iS4  4 
l7»8S4 


75936 


*  from 
comynDo  mwcpcdina 


7'84S 
7185-4 


75937 


lUnarks 


7'977i; 
719*7  { 


7600-0 


Centre  of  6ih 
pair  of  lines  I 
in  the  flut- 1 
lags  follow- ' 
ii«A.  I 


7644-2 


7*44*33  ;  76S»  a 


!This  is  khown  ia 
Angstrom's  map 
as  a  aiagle  liae 
X7I«4^ 

Ang-trom  giw 
for  the  cen- 
tre of  this  line; 
which  of  tbe 
faandihetook  as 
A  ia  not  dear. 
Langlej  gave 
7(009  Cor  ttab 
cd^fOa 


I  he  determination  of  .\  has  been  made  by  M.iscart,  Smythc, 
and  others,  besides  Angstn.ui  and  I. an, 'ley,  with  discordant  re- 
sults. The  above  may  be  taken  ,is  accur.ite,  as  are  Comn'v 
and  Angstrom's  maps. 

The  following  arc  wave-lengths  of  Mime  of  the  principal  Uaca 
in  the  mfra-rcd.  The  .scale  numbers  refer  t  .  the  author's  map  of 
the  infra-red,  which  is  published  in  the  PAii.  Tr»ms.,  Part  IT- 
1880 :—  ^ 


1046 


1441 
1509 
1685 

ai75 


263* 
3»6' 


This  line  is  a  double,  of  which 
the  components  have  the  ac- 
companying wave-lengths  

A  double  line,  the  components 
of  which  have  the  acco'upany- 
ing  wave-lengths   


Wavv^wgilu 


8226-4  \ 

849*)  S 
8540*6 
8601  0 

8086-2  I 
8989-5/ 

9494  5  I 
9500-1  / 

9633-8 


Mathematical  Society,  December  13.-8.  Robert^  F.R.8., 
vice-president,  in  the  daJr.— The  foIh> wing  were  deelcd  ■arm 
bcr. :    Messrs.  A.  B.  Basset,  H.  Portm  R.  T.  Chart 
1  .  K^..  G.  Heppcl,  J.  J.  Thomaon,  H.  £  Itener.  aad 
W.  Thomson,  Cape  Colony. — ^The  fdlowfaic  PVM  wen  fMB- 
numieated:— Tbe  form  of  standbf  waaoi  oa  tbe  BOffcee  of 

R^rNgbTia.*.-^ 
iheidMieieeuoaarfaaeiitoeigeiM  —yAi— ^,1^  ^ 
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C.  Sharp.---On  a  liwinction  £miB  tlu  fllipiki-lalur*'  formoU 
y  ^  B  ^  C . .  X^^'  T.  GiiSlu. 

XJnnean  Society,  Decem)«r  6.— Sir  Tohn  Labboek,  But, 

president,  in  the  chair.— 11. 1!.  Maharajah  of  TraYancore,  and 
Rlcs>ri.  C.  A.  U.-irl)er,  E.  Bostock,  H.  Friend,  J.  Hanninj^ton, 
J.  S.  Hick«,  J.  Kicharilson,  R.  Tate,  and  II'.  Tislill  were 
elected  FellowH  of  the  Society. — Mr.  li.  Uaydou  Jackson  ex- 
hibited a  speciuicn  of  "Mexican  whisks,"  kiuwn  als)  in  the 
London  m  irkct  as  "  chicn-dent,"  which  arc  now  impjrted  in  c.m- 
siderable  ((uantity  from  the  ricinity  of  I.a  PucMa  in  Mexico.  It 
IS  hclifved  to  l)c  derived  from  a  species  of  AnJtcpo^on,  but  is 
iu  bulk  coarser  than  the  similar  naatcrial  frotn  .Southern  Europe 
from  Androf>oi;cn  gtyllui,  ami  liner  than  the  species  of  Panuum 
Med  ia  India  for  brushes. — Mr.  Arthur  Bennett  exhibited  a 
neciBai  of  Carejt  ligerica  gathered  by  Mr.  Cunn.ick  on  the 
SoDy  Isles  (Cornwall),  and  lielieved  hy  him  to  be  a  sterile  form 
of  C.  arenaria,  but  identifit.d  as  C.  Iig^-iu  a  by  Prof.  I'-abinyton, 
and  therefore  new  to  science.  Mr.  Bennett  also  drew  attention 
to  locally  »o-caIkd  "vegetable  hedgehogs,"  these  being  agvrlo- 
merated  larch  leaves  (having  some  resemblance  to  a  rolled 
hedgehog)  found  in  the  Shropshire  meres. — A  large  number  of 
Lepidoptera  from  the  district  of  Georgetown,  Colorado,  and  a 
few  from  Missouri  were  exhibited  by  Mr.  Ernest  Jacob,  who 
had  collected  them  while  engaged  in  the  U.S.A.  Geoloj^ical 
Survey  in  the  above  districts,  18^0-81.  \  scries  of  dried  plants 
from  Australia  were  shown  on  behalf  of  Mr.  James  Kot)ert>on. 
—Mr.  Charles  Darwin's  paper  on  instinct  (noticed  in  our  last 
week's  issue)  wxs  then  read  by  the  Zool  >gical  Secretary,  and  an 
imifortant  discussion  followed,  in  which  Mr.  Wallace,  Profs, 
liujdey,  Albwui,  Mtvart,  Foitcr,  laajccster,  Mr.  HcLadilan, 
lb;  SanmhUf  tM  ofhen  took  part,  i"^! 

Zoological  Society,  December  4.— l*rof.  \V.  H.  Flower, 
F. K.S.,  president,  in  'he  chair. — Mr.  Philip  Crowley,  F.Z.S., 
exhibited  and  in.n'.c  icmarks  on  au  ej^^*  of  a  li  >wer-bird  from 

Southern  New  Guinea,  su]!j)  i*ed  to  bv  tin!  of  ChlamyJaJ^ra 
f/ri'inh'entris. — .Sir  Jo^-cpli  l  aym,  K./.S.,  cxlubitol  a  shi.>l 
deer-horn,  ajiiiarentiy  gn.iwed  hy  other  dt-f  r,  .ind  made  remarks 
on  this  subject. — .Mr.  .Stlitcr  exhibited,  on  the  part  of  Dr. 
Ge:irv;e  Bennett,  K./  S.,  I  nii  ^kiiis  of  a  !.]>ccteN  of  I'aradi-e-biid 
of  lliL-  .;i-mi;-  !  >i\  \iru't  III! ,  obl.iiued  in  the  vicinity  of  Port 
More-by  in  SiHithcni  New  (iir.iit-n.  -Mr.  Stiatcr  con«idercd  thi- 
form  lij  lie  only  ;.ub-pei.i)]c..:l'  ditTcrcnt  frjui  D.  alihrtid  of 
NiTth-tMitcni  New  C}uinca. — Mr.  \V.  Burton,  K./  .S.,  exhiliited 
n  -up;)0'.cd  hybrid  lictwccu  a  male  blackcock  and  alien  phe;i^.\nt. 
• — Mr.  K.  Bowillcr  >h.i'pe  i^.ive  t!(.-scriplions  of  some  new  si^ecie  - 
of  Flowcr-pcckers,  vu.  : — Ihr  .  ufii  sii.\i,  ir from  the  Sula 
IsUnds  ;  D.  puUhriiti,  from  .South  e.i.stern  New  Guinea  ;  and  1). 
tnstrami,  from  the  Solomon  Islands.  The  author  added  some 
critic.ll  notes  on  other  specic^  of  lhi\ru»t  and  Prionxhilus. — Mr. 
J.  B.  .'^iitt  Hi  reaii  .i  p.ipcr  ill  the  di.se.ws  of  iji  mkcys  dying  in 
the  S'Oiety's  G.Trdcns,  mi  which  hega\einany  interesting  details. 
Mr.  .Sutton  called  •.pecia!  altciitioii  to  the  prevalence  of  tlic 
belief  that  monkeys  inconhnement  ^;fni>r^>lly  die  of  tuberculosis, 
and  showed  that  such  is  not  really  the  i o. — Mr.  H.  O.  Forlics, 
F.Z.S.,  read  a  paper  describini;  the  ceiih.ir  litil)it>  ot  a  sjiiilcr 
(  fnomiius  decipiens)  as  ob-etvtil  \<y  lini  i  i  Sumatra. — A  second 
paper  by  Mr.  I'orlies  gave  an  account  of  s  nne  rare  Viir  U  from 
the  Molucca*  and  from  Timor  1  aut.  To  this  the  aiiih  n  .uhu-il 
the  description  of  a  new  species  of  Ground-Thrush  from  Timor 
l.aut,  which  he  pro[)oscd  to  call  GctKi:hht  mathiki,  in  acknow- 
ledgment of  services  rendered  to  him  by  Dr.  Julius  Machik  in 
Sumatra. — A  communication  was  read  from  I'lof.  J.  von 
Haast,  F.  R.S.,  containing  notes  on  /.tpkius  {Efimlm)  • 
z^alitutii.r,  in  continuation  uf  a  f  >rnicr  paper  read  before  the 
Society  on  the  same  subject. — A  second  c<)mmunication  from 
Piof.  Haa.st  gave  a  description  of  a  lar^c  Southern  Rorqual 
{Phytalm  (liaJ.rnofitfra)  atntralis)  which  Iwd  been  washed  ashore 
dead  on  the.  New  Brighton  l«'ach  alwut  five  miles  from  Christ- 
churcfa.  New  Zealand.  Prof,  liaast  was  doubtful  as  to  the 
distinctness  of  this  animal  from  Batitmtpltra  musculus  <of  the 
Northern  Atlantic. — Mr.  G.  French  Angai,  CM.Z,S.,  read 
Mine  notes  on  the  terrestrial  Mollusea  of  Doaoiaiaa  onllaBled 
during;  a  recent  visit  t  i  that  island. 

Mincralogical  Society,  I  iceuilKr  ii. — The  Rev,  Prof, 
bonney,  president,  m  the  chair. — '1  he  following  paixtn*  were 
read  : — <  »n  some  spiciiiirns  oi  lava  from  0\A  Providence  Islmd, 
by  the  President. —  On  the  eviJcnce  of  the  occurrence  of  nickel 
iron  with  Widmanstatten's  figure*  in  the  basalt  of  North  Green- 


land,  by  Prof.  K.  T.  V.  Steemtrup. — Note  on  a  new  mode  of 
occurrence  of  garnet,  by  II.  Louis. — .\  chemical  examination  of 
the  Greenland  icllnric  iron  (trun.slated  from  "  Me<lclel  er  fra 
Grbnlaikl,"  Heft  4,  1SS3),  by  Joh.  Lerenzou. — .\i  9  p.m. 
(pur-uiJrt  to  noticct  the  meeting  was  made  special,  and  the 
members  of  the  Crysiallographical  Society  were  elected  members 
of  the  Society,  a  portioo  of  the  rule*  relatiiiK  to  eloetioa  boas 
fordntiaeaupeaded. 

DUBUN 

University  Bsparimental  Scienca  Aasociation,  Nov.  13. 
— Prof.  V.  Ball  IB  the  chair. — On  the  ata^Mtephone,  bv  Prof. 
Fituendd.  A  new  fonn  of  the  instrument  was  exkibitad  by 
WTv.  Dixon.  In  this  a  diaphragm  removed  from  a  taleptoie 
is  plaeed  in  doae  proximity  with  one  extremity  of  a  bar  magnet, 
at  the  other  extremity  of  which  small  mas-scti  of  soft  iron  fixed 
radially  on  aalaxle  are  rotated.  A  note  is  produced  at  tha 
dkphnsm. — Oo  the  phenomena  atteodine  premre  on  scnsithra 
plates,  by  W.  Hoffifi  EzpariaMnti  oodnnnatory  of  thoae  de- 
scribed V9  Capt.  Abaiqr  were  laade^  aad  enlai^ged  photos  of  die 
davalcmd  narka  ehomi.  Simihr  anparimanU  on  sensitive 
■Ihumfntwd  pjipcr  ar«r«  deictibed  by  P.  M.  Cnithwaite ;  the 
uaa  of  papar  aioand  of  coariderabia  praBore  being  applied.— 
Oa  oonpooad  Ineoowliveiy  F.  Trantoa.— On  tha  ideBtifiea* 
tion  of  niaerda  by  aiaain  of  liuir  spadfie  heat*,  by  J.  }<ij<>— 
On  the  depodtioa  of  netaOk  copper  fat  ctacli^  by  N.  al'J. 
Falkiner.— Experintenla  gate  reealta  dadtar  to  uoae  obtained 
by  Becqocnl. 

Manchester 

Literary  and  Philoaophical  Society,  Novcmlicr  27. — 
II.  E,  Roscoc,  F.R.S.,  pre:udent,  in  the  chair.— On  the  fungus 
of  the  Mfanoo  dieMne->SMra/%«M>pia«,  ^ 

H.  A.,  Fdbir  of  Chiilt  CMigt,  CaaMdffc 

FAsn 

Academy   of  Sciencee,   December  10. — M.  Blanchard, 

prcsi  lciit,  I-.  the  eliair. — Note  on  a  new  compound  of  rh  idiuw, 
l)y  M.  II.  1 1' 1  ■  ly.  -  '  hi  the  jii  iiitltio  forming  a  groUjiof  nonions 
anal  u-  to  the  <iuatetni..ii'>  of  Hamilton,  by.M.  \.  Sylvester.— 
.■^  ni'iiary  rrjiort  on  the  j;c  )Ifv,jical,  botan'.c.il,  r  ol  )gical,  and 
an'lir, 'P<il  '^ical  work  .iccom;ili~hed  Ity  the  l  icnch  mission  to 
Ca;ie  lloni,  l>y  I>r.  Ilyadc-.  In  the  southern  inland,  <ir  the 
lue^iaii  .-\rchii>ela[;o  the  jircvaihii;^  ro._-l.s  were  found  to  he schi.it!. 
ari>l  granite-  threat  ly  \»cathcrcd  wherever  unprotected  by  vcgeta- 
ti')n.  The  o«arf  .Antarctic  beech  is  ;imitc<l  to  an  altitude  of 
4<  <i  n.-iic  .  the  /a, It,  "ftuhnJfS  to  300,  forminjj  with  the  1  )rimys 
and  Bcibcri^  a  iorr>t  /one  with  a  humi<l  M  il  jxj.ir  in  vegetable 
humus,  and  covered  with  m  is  es,  heaths,  and  a  considerable 
variety  of  sniall  plants.  The  marine  tloni  almund^  in  all  kinds 
of  al ;  I  ftlie  noit  common  being  the  .l/.x.  m  )'r/;j  fyrifera), 
afforoiiig  a  ^.lit  Iter  to  imtnerous  zoophytes,  Annelida,  mollusks, 
Crust.ace.e,  ami  iui;;ratory  (i>he^  of  eight  or  ten  species.  Of  the 
thcll-fish,  which  alH>uinl  on  most  of  the  seaboard,  ali  the  large 
species  arc  c  lib! e.  Alth mgh  ;io  irer  than  the  marine,  the  land 
fauna  include-  several  -;iecies  of  ColtHjptera,  Leiiidoptera,  .Araeh- 
nidx,  .some  forty  species  of  birds,  but  no  reptiles  ir  fro^..  The 
mammals  .ire  reprc^cntcii  only  by  one  specie  ,  of  fox,  two  nvlcnts, 
and  an  otter,  l>csides  the  <l omctic  d  i^.  The  native-  all  belong; 
to  the  'l  elcciiika  'tack  of  I'  ltzroy,  called  Vabgun^  by  the  |)rcscnt 

I,  !iy.;li-li  iiii-sionarics.  They  speak  an  ;igjjlutiiiatiiii;  1  mguage 
current  ftom  the  middle  of  licajjlc  P.a.s-af;e  to  the  Misthernmost 
idaiKU  about  Cape  Horn,  .\bout  1000  word  of  tin.  laiifjuajje 
were  collected,  includinj;  some  abstract  leriii'^,  sucli  a-  .'><:■,  fhfit'cr, 
fiih,  iht'il.  The  niiiiior.aK  f;et  no  further  tlian  r.  .ilth'iii.;h  the 
native-  c  >unt  al>  1  on  the  fingers.  Over  a  huiidre  l  anllir.  ipoinctric 
ob-tr.  .noil -  were  taken  on  individual-  >f  all  ages  and  both  sexes. 
Guoil  plhilo^raphs  were  aUo  obtained  of  3  larj^e  number  of 
Fue-.;rms,  bc  iJcs  numerous  castings  of  all  parts  of  the  l)ody, 
s-jmc  skclet.ni>,  and  a  great  variety  of  ethnological  materials. — 
Note  on  the  Phylloxera  gaUuola,  by  M.  F.  Henncguy. — Obser- 
vations on  the  ne«  planet  235  made  at  the  Observatory  of  Paris 
(equatorial  of  the  west  tower),  by  M.  G.  Bii»onrdan.— Observa- 
tion nf  the  s;cctru:ii  of  ihe  comet  Pon«-BrcKjk-,  lSl2,  at  the 
14  inch  cipiat otial  (0  378  in.)  of  the  Bordeaux  Observatory,  by 
M.  G,  K  iytt.  —  On  tlie  form  of  the  expressions  of  the  niutu.al 
distance,  in  the  pr.iblein  of  the  three  bcKlies,  by  M.  .\.  I  in^i- 
stedt.-  Oil  the  number  of  the  iiermutation^  of  u  elements  j  re- 
^entiiii;  s  seijuences,  bjr  M.  D.  Andre.  -Note  on  a  the  iicni  of 
liouviile,  by  M.  Stieltjet.— New  demonstration  of  two  theorems 
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ahibited  a  i>hotograph  of  the  noiBU  qwctmn 
hdpof  the gntia^  ■>  abo  m.  uegilSm  jRepind  1 
lua,  on  which  Sr.  Kisser  wm  aSle  wiiB  me  Mhe 
hrtwfwi  th*  two  H  linet  over  MventT  fine  HMfc 


«MB  «t  (he  mfioe  bf  o  kind 
tto         on  atmosphere  the 


of  M.  IScrlrar.d,  hy  M.  Gc-nTycs  Os'-imi  Hdinitt.- — Ftiru  uln^ 
the  electric  rcsislarcc  of  the  circuit   cni;ifcijcd  in  the  LilLidn 
sv^tcni  of  rlrrfrir.'i  1  Iij;hlinr;,  I'V  M.  (i.  Ciiuroull. — Ol  ^crvali' ins 
r<\.itiv<- .1  n  (■[(■(i.l  I  .f  tudviiig  cnrlh  ciirrcnis,  in  ci  rincctio:!  «  iih 
a  criniTminirnli<  n  rrcrntly  made  ly  M .  1  lavicr,  liyM.  1' .  I  nnnijur. 

—  Researches  on  (he  solidihcaiion  of  ^tipcifu-c<l  sul|/hur  (m-ci  hU 
pnrt>,  liv  M.  P.  rtcrrcz. — I '<  ti  ni'.innfii  in  of  ihe  rquiv.ili  iit  of 
'ilini  iiiiiiin  Uy  ri'can';  of  its  'ul|ilinte,  I  y  M.  H.  I'nui  ij;:iy.  —  On 
the  finr  ntion  I  f  acetylene  at  the  expetise  if  the  ifd>iforni,  tiy 
M.  )'.  (  ;  .fiTiivc. —  New  researches  uii  the  Misceiitiliility  of  the 
eye  t"  il  tf'rfncr'i  of  luniinons  intcn&ity,  hy  M.  Aur.  Charpentier. 

—  Chi  Ii  f,  sin!»lli  ox,  typhoid  fever,  and  cliarhoii  auion^;!.!  the 
coppersri' iih<4  nf  \'illedieii,  hy  M.  Hocht-foiitainc.  Althou;;h  the 
wholeatn  rsjihrre  f  f  the  place  i",  soto&ay,  saturated  «  ilh  cupper, 
nine  of  the  inhabitant*,  of  Ville<iieu,  all  enj;:ij,'ed  in  the  copper 
industry',  fell  victirrs  t"  cholera  in  t  oiv-i>lcrin};  the  difTcr- 
ence  of  t  oi  tilation,  this  would  ii'i  rtstnt  a  mortality  of  5700  in 
I'art^.  N(  -.rly  half  of  the  pojnlatinn  was  attacked  hy  suiall-]H)x 
in  1S70,  n-  d  x  fatal  case  of  charlmn  occurred  in  1S65, — On  the 
existciKP  arjil  distribntion  ol  rlri'  me  in  the  lM)cco  (V"opha};ian 
mucous  nictrlirane  of  iramn-.nis,  hy  M.  I..  Kanvicr  — <  in  the 
genus  V'r'cjuia,  a  fossil  yew  f.  und  in  the  Aaclun  f  :rnintions  ,.f 
Toumai,  hy  M.  C.  I"g.  Hcrtrard. — On  a  luminous  p'henoinenon  I 
oh^ervcd  alter  sun-et  at  Arricns  on  .'Cvcial  evenings  aliout  the 
end  of  Nnvenil  cr  and  hcgii.ninjj  of  Dccemlier  last,  hy  M.  I 
Drcharme.  The  author  feds  inclined  to  attribute  the-c  eflfect' 
to  the  aurora  bortalis.  Details  of  umilarnmnifciUtionsofaserTed  I 
hi  odurpfawet  weie  quoted  ffon  •  i«»iit  nuaber  of  Natvu. 

BnuM 

Fbyaieal  SocIoQr,  November  30.— Dr.  Kqraer  plaeed  be> 
fare  the  meetinfr  a  coocaTe  grating  lent  by  Prof.  Rowlnd  to  Ibe 
Physical  Institute,  explained  the  prnepleof  lUa  wffmmu,  nnd 

11  qwebram  pradnoed  by 
I  prepaied  hy  hof.  Row* 
iiB  me  Mhed  efe  to  ooont 
the  two  H  lines  over  leventjr  fine  Haci^  wam^  which 
\  appealed  to  fccm  group*,  10  that  by  mcoBOof  •mknacope 
itill  voold  be  dittiiinidiable. — hof.  von 
Hdmheha  neat  gan  s  adnMe  feport  of  the  continaation  of  the 
nciiBcMs  he  bm  iattHatcd  witn  a  view  to  explaining  galvanic 
MorlwtioB  aaeotdfaig  to  tbenBodyiMmic  principles.  Suppose 
St  an  eleetik  CMTent  passed  throqgfa  a  liquid  oomplctelf  free 
of  gas,  then  mwld  the  gases  generated  by  decompoutioa  of  the 
eledn^jrto  bt  ink  ahtorbed  bf  the  lirm'.  ami  only  aOer  the 

llMerWMMtnMcdtoO  domeoorrc^ponaing  with  the  pressure 
of  CHftatiiiffontt  woddtbedevdopment  of  gH  faeoio.  The 
prenow  Mhitioa  of  nt  in  ttoUqimd  was  thoesfremon  of  oa 
sittractioa  orof  •  WMcolir  eaMigf  batiiMD  Atwalar  oad  the 
gas,  whidi  aeted  hi  tto  MHW  iWiKtlliio  aa  £d  the  eteoMMBodre 
encigf  which  dceeapoeedttedeetnljrte  at  the  deetcode.  The 
abioiptiaB  of  the  gpu^  dMnhie^  tg)wmly  with  the  teaching  of 

and  an  the  more  to  the  law  gpa  die  liqwd  ooBlaiaed.  TUa 
[with the ei^eiieneedmcd from  eaperiawta  AatOe 
Feeanrent  wao  aoaodi  the  ilniicer  fay  iMnmach  Ae 
kana  die  fluid  hadahmhad.  K  thoUfiidabaad; 
pa  miohtioi),  a  part  of  it  w 
of  diMciMioa.  and  fan  ab 

pveaaaie  of  which  ooneapoeded  with  diat  of  the  momentary 
saturation  of  the  liquid.  This  dissociation  of  the  solution  re  pre* 
seated  a  work  whicn  ooald  reciprocally  be  applied  to  the  con* 
vorstoa  of  gas  to  a  liquid  state ;  that  is  to  say,  suppoBing  the 
conditions  were  >uch  that  the  temperature  of  the  system  was  mala* 
tabled  throughout  unaltered,  the  whole  process  was  a  reverstUeone. 
With  thit  con«ider«tioa  let  one  start  from  any  normal  eonditioo 
what-oevcr,  from  atmospheric  praaore  for  example,  then  it  was 
the  teaching  of  the  theory  that  die  work  was  all  the  greater  the 
less  w  as  the  quantity  of  gas  in  solution,  and  in  the  cs'te  of  very 
small  igaA  volumes  the  work  would  be  endless,  that  is  to  say,  in 
every  fluid  were  dissolved  minute  quantities  of  gas  which  could 
no  longer  be  dLicharged.  If  the  electrolrtie  fluid  contained 
oiygea  in  solution,  as  in  fact  was  regnnrhr  the  ca<e,  the 
oxygen  would  be  drawn  by  convection  towanu  the  oxygenous 
«Ie<^rode,  and  there  ansmented  by  the  ozygeo  wliicb  ha(l  been 
electrolytically  separated,  and  aner  loss  m  its  electricity  be- 
come neutral.  The  gas  would  now  begin  to  diflTuw  itself 
towards  the  other,  the  hydrogenous  electrode,  and  this  difionon 
would  produce  the  polarisation  current  which,  just  as  mnch  as 
the  diflusion  stream,  was  opposed  to  the  electrolytic  current  and 


convection.    The  f|i!an'i!y  of  oxyiien  in  l!ic  fluid  and  its  diffu- 
sion might  be  ilK'-NtrniLd  !iy  .i  curve  wliich  a«cendcd  from  the 
liydrogcnnn .  clcclroilr  a-  its  Jtro  puir.t  rcctilincarly  to  the  oxy- 
gen ui-.    clcc:  1  o  '  r,    ;        -n   1         -IS    the    electron!  't  in force 
rcmainc'l  the  same  at  the  rl-c'r^xlrs  a  state  of  e y.' i^ ii>rinin  was 
n-.aintp.incl  l  etwecn  c!<  i--lroiji  itivc  Tirce,  convection,  polarisation 
current,  and  dit'fiision  ;  a  stalcof  i  ipnlilirinni  which  wasdisturhed 
'.shi'u  the  current  was  inlerruj'tcil  t  r  ho«c\or  short  a  time.  The 
the  iry  of  the-^c  procc--e'  tnu^ht,  what  e\pcriet>ce  C'lnfirmed. 
that  a  much  greater  i  h  .  1 1  nn  tive  !  nee  was  required  after  the 
inlcmq  tiin  to  ro  rstahhsh  oli-ctrolysis  than  was  before  needed 
to  con'miu'  till'  pr  cf  -s.     Ii  l!)e  fluid  were  saturated  with  gas  to 
a  d-t^u'o  corrr~poiiiiin^  v,       Mi''  pres'ure  of  gas  resting  on  it, 
the  j^nsc^  gi'ni-ia'o.i  by  cli-ctroly-i ,  c  k.;>pe<l.     Seeing,  however, 
that  the  degree  of  satiiTation  was  dejiencleiit  on  the  prc«ure  of 
gas,  therefore,  w  ith  the  increase  of  ga-  pressure,  the  elechfo* 
motivr  foico  which  cau  ed  the  development  of  gas  wtuM  like- 
wise Inve  to  be  increased,    It  was  now  sought  to  ascertain  the 
least  rlectromotive  force  that  was   sufficient  nndr-r  a  definite 
pressure  to  c.iu«e  a  development  of  ya-,  an  l  tl.c  cxj  crinien;-. 
made  with  this  object  in  vicxv  showed  that  the  dcvclopucnt  of 
the  fir  t  bubbles  had  t  )  overcome  a  c  insiiirra'  li-  resistm  re,  and 
therefore  demanded  intenscr  currents  than  were  needed  fir  l.^tcr 
gas  bubbles.    When,  by  a  dcHnite  current  through  an  exfcnde<i 
metallic  wire,  gas  wivs  developed  in  an  electrolyte,  by  lessen- 
ing the  electromotive  f  >rce  it  w.is  possible  to  produce  only 
single  gas  ImSblcs  at  one  point  of  the  wire.    The  same  amount 
of  electrom  itive  force  which  was  sufficient  to  produce  this 
effect  was  not,  however,  equal  to  the  generation  of  ImVibles  from 
the  ont  ct.    T.i  effect  this  latter  result,  a  much  stronger  current 
would  have  to  be  employed.    AH  these  processes  and  relations 
here  briefly  indicated  were  mathematically  calculated,  and  the 
result*  of  the  r^perinwnts  invariably  coineiaed  with  the «— '-tti'y 
of  Ae  theory. 
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VORTEX  RINGS 

7%e  MMUm  tf  tWUr  RA^  By  J.  J.  TbomMM. 

(London  :  Macmillan  and  Co.,  1SR3  ) 

BOTH  as  regards  the  interest  of  the  subject  and  the 
tiealmeat  it  kat  received  at  tlie  bands  of  the  atitlior 

we  do  not  dodbt  Hbmt  the  essay  before  \i<^  is  dwtined  to 

take  a  foreauit  place  axnongst  the  e&sajs  which  bave 
been  called  fiHrfb,  or  at  aU  events  tfitliigaiilMd,  bf  the 

Adams  Prize. 

The  fact  that  these  essays  are  upon  set  subjects  pre- 
cludes the  possibility  of  the  prize  being  awarded  for  a 
distinctly  original  conoeption.  It  is  almost  a  necessity 
tliat  the  subjects  chosen  should  iavohre  tbe  extension  of 
some  mathematical  investigMioii  wbich  baa  alfcadjr  been 
carried  a  certain  length. 

The  nibject  of  tbe  pnsent  eenf  it  distinctly  of  this 
class  ;  it  involves  an  extension  of  the  itn  estifjation  of  the 
theory  of  vortex  motion  in  an  ideal  fluid,  founded 
by  Hdmboki  and  oontinaed  cUeir  by  Sir  WilHain 
Thomson. 

At  the  time  Helmholtz  conceived  the  fundamental 
principle,  ideal  hydrodynamics  bad  no  other  interest, 
besides  its  mathematical  interest,  than  it  derived  from 
the  somewhat  casual  explanations  it  affords  of  the  pheno- 
mena met  irith  in  the  motion  of  actual  fluids.  Heim- 
bolti^a  infMtigalioa  bad  some  relation  to  the  observed 
phenoinenB  of  actual  vortices,  particularly  to  the  pheno- 
mena of  smoke  rings,  of  \shich  it  .itTorded  a  general 
CTptanation.  But  between  the  fundamental  equations 
which  Hdmbotts  gave  and  Acir  appHeatlon  to  an  actual 
vortex  ring  certain  intc^^rations  were  necessary,  and 
these  integrations  presented  mathematical  difficulties. 
If  we  eonaMer  the  Km  of  smoke  wbidi  ftnns  Ae  ring  as 
indicitinfj  the  portion  of  air  in  which  vortex  motion 
exists,  we  may  say  that  the  difficulties  of  integration  at 
which  Helmholtz  stopped  arise  from  the  thickness  of  this 
line  of  smoke,  or,  calling  this  tbe  circular  core  of  the  ring, 
from  the  finite  area  of  the  section  of  this  core,  llelm- 
holu  contented  himself  with  applying  his  theory  to  an 
indefinitely  thin  cora  |  and  tbe  bat  that  tbe  results  of  a 
theory  based  on  a  frictionless  fluid  would  only  have  an 
imperfect  relation  to  the  motions  of  viscoui  fluids, 
together  with  the  fact  that  such  rings,  although  they  may 
be  produced  by  artilidal  appaiattts,  are  sbort-fived,  and 
have  no  cxistcnrc  in  the  general  motion  of  fluids,  ofTered 
but  little  inducement  for  farther  prosecution  of  the 
subject  The  case  however  was  akend  when  it  was  con- 
ceived by  Sir  William  Thomson  that  the  atoms  of  matter 
may  be  such  rings  moving  in  a  perfect  universal  fluid. 
Smoke  rings,  although  their  behaviour  seems  to  have 
suggested  the  idea,  could  not,  owini^  to  the  viscosity  of 
the  air,  by  any  means  be  made  to  afford  an  experimental 
\cnhcation  oip  the  Capabilities  of  such  an  hypothesis. 
The  only  way  was  to  int^rate  Helroboltz's  equations,  and 
(bus  arrive  at  the  theoretical  behaviour  of  such  rings. 
Unfortunately  the  mathematical  difficulties  are  such  that 
there  is  little  hope  of  obtaining  a  complete  theory  of 
voitex  rings  having  cores  of  any  finite  area.  Sir  William 
Vot.  ZXDL— Na  739 


Thomson,  however,  started  an  approximate  theory  as  a 
Step  towards  this;  he  succeeded  in  approximately  inte- 
grating the  equations  for  ri«gs  the  cores  of  which  had 
sections  finite  but  small  compared  with  the  openings  of 
the  rings,  and  with  such  it  .ippears  that  lus  theoiy 

can  be  tested  as  regards  matter  in  the  gaseous  state. 

To  do  this,  however,  ft  Is  necessary  to  do  move  than 
work  out  the  theory  of  a  single  circular  ring  having  a 
core  of  circular  section.  The  phenomena  of  gases  depend 
on  the  Internal  vibntion  of  tbe  atoms  and  on  die  influence 

which  they  e>.crt  or.  each  other  by  collisions  or  otherwise. 
It  was  necc:>sary  therefore  to  obtain  the  theory  of  the 
vibrations  of  these  rinf^  slso  of  tbe  efliMt  of  what  may 
be  called  collisions. 

Sir  William  Thomson  took  many  steps  towards  the 
theory  of  vibrations.  But  the  theory  of  coHislnBs  was 
left  for  Mr.  J.  J.  Thomson. 

Mr.  Thomson  has  not,  however,  confined  hfs  attention 
to  the  point  set  for  the  prize, but,  startint;  from  the  fouriJ..i 
tion  laid  by  Helmholts,  has  recast  tbe  theory  to  bis  own 
method. 

Having  deduced  general  expressions  for  the  momentum, 
moment  of  momentum,  and  energy  in  a  mass  of  fluid  in 
wbieh  there  is  vortex  motion,  which  expressions  are  better 

adapted  for  his  purpose  than  any  previously  obtained,  he 
proceeds  to  the  theory  of  a  solitary  vortex  ring  subject  to 
the  same  limitation  as  that  treated  by  Sfr  William< 
Thomson,  ie.  the  diameter  of  the  core  small  compared 
with  the  opening  of  the  ring,  but  of  more  general  sliape. 
in  that  it  may  have  any  small  deviation  from  the  circular 
form.  He  obtains  results  which,  where  they  oonespond, 
agree  very  approximately  with  Hiose  previously  obtdned 
by  Sir  William  Thomson. 

The  author  then  proceeds  to  the  immediate  subject  of 
tbe  essay— tbe  action  upon  eadi  other  of  two  rii^ 

In  dealing  with  this  subject  he  introduces  another  im- 
portant limitation,  i.t.  that  the  rings  shall  not  approach 
cndi  other  by  a  distance  which  Is  large  compared  with 
the  openings  of  the  rings. 

With  this  limitation,  by  means  of  a  very  powerful  piece 
of  mathematical  work,  the  theory  of  the  mtrtmd  aetioa  of 

such  ring's  is  deduced,  both  as  ref;:irds  me.in  motion  and. 
vibration  ;  and  he  has  thus  carried  the  theory  of  vortex 
atoms  to  such  a  stage  that  in  certain  geocial  respects  It 
can  be  applied  to  the  theory  of  gases. 

The  essay,  however,  docs  not  end  here,  for,  although 
outside  the  set  subject,  the  author  proceeds  to  consider 
tbetheory  of  "linked  lings."  This  term  does  not  seem 
wen  chosen,  for  It  conveys  the  Idea  of  rings  linked  as  in  a 
chain,  whereas  what  it  is  used  to  express  is  a  ring  of 
which  the  core  is  compounded  of  several  separate  cores 
wrapped  in  a  spiral  manner  round  each  other  like  a  ring 
composed  of  twisted  wire. 

In  the  ueatment  of  this  branch  of  his  sabiject  he  has 
been  no  less  sncoeisfbl  tfian  m  die  earlier  parts. 

From  the  genera!  scheme  of  his  essay  it  is  clear  that 
the  author  has  had  in  his  niind  as  a  general  object  tbe 
verification  of  the  vortex  atom  theory  ;  and  althoui^  k® 
avowedly  refrains  from  going  at  length  iitto  such  a  vortex 
atom  theory  of  gases  as  might  be  built  upon  his  work, 
he  adds  a  chapter  at  the  end  in  which  he  discusses 
certain  results  of  his  work,  which  may  be  applied  without 
further  calculation  to  tbe  vettmt  atam  theory  of  gases. 
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It  is  this  chapter  wfaich'will  excite  the  most  general 
interest,  for  although  the  fiict  of  this  still  very  incomplete 
thenry  being  found  consistent  with  obser\-c<!  gnscoiH 
phenomena  would  not  aflbrd  a  crucial  test  of  its  fitness  to 
explain  the  phenomena  of  aoUds  and  Uquids,  still  its 
failare  to  explain  the  pheamneita  of  gases  would  appear 
to  be  cfudal  as  regards  its  nnlitmii  as  sn  atomic  theory. 

Thi.'  fair  and  caiitioii-i  spirit  in  tAidl  Mr.  Thomson 
discusses  his  result*  cannot  lie  too  much  admired, 
aMiovgh  we  tnajr  net  be  quite  able  to  mlise  the  tnth 
of  his  reasoning. 

*  Hie  most  general  and  important  phenomenon  of  gases 
is  that  sometimes  called  Boyle's  law— that  the  product  of 

the  volume  and  pressure  of  any  fixed  weiijht  of  gas  varies 
directly  as  the  .itnoant  of  heat,  /.<r.  kinetic  energy,  in 
a  gas. 

Accordingly  Mr.  Thomson  calculates  the  product  of 
the  pressure  and  volume  which  would  result  in  the  case 
of  a  vortex  atom  g.is.  This  he  finds  equal  to  two  terms, 
one  being  the  kinetic  energy  multiplied  by  a  constant*  the 
other  a  certain  quantity  which  Involves  the  squares  of 
the  velocity  of  the  medium  at  the  boun  !.iry  sut  ficc.  To 
lit  Boyle's  law  this  second  term  must  vanish  or  nearly  so. 
Mr.  Thomson  ai<giies  Aat  ft  does  so  vanish,  because  the 
surface  being  at  reit  the  velocity  of  the  fluid  at  it  must  be 
small.  Ttiis  argument  we  entirely  f.til  to  follow,  possibly 
owing  to  some  misapprehensioo  on  our  part ;  but  it  seems 
to  us  that  a  vortex  being  near  a  solid  suHace  is  no  reason 
for  supposing  the  tangential  velocity  of  the  fluid  small, 
while  if  the  ;.;,is  consists  of  vortex  atoms  so  must  the  solid 
surface,  and  there  is  nothing  to  show  that  the  mean 
square  Of  the  vdodty  wtHiin  the  solid  and  at  its  sacfiice 
will  bi:  less  than  in  the  gas. 

Passing  on  from  lioyle's  law,  with  the  explanation  of 
vhich  he  is  satisfied,  the  author  next  turns  to  the  pheno- 
mena depending  on  the  velocity  of  the  K^scnus  mfilerules. 
As  this  seems  to  us  the  most  interesting  part  of  the  dis. 
cossloo^  we  quote  the  passage  in  fidl 

"According  to  the  vortex  atom  theory,  as  the  tempera- 
ture rises  and  the  energy  increases  the  mean  radius  of 
the  vt^rtex  rings  will  increase,  but  when  the  r.idiu-.  of  a 
vortev  ring  is  increased  its  velocity  is  diminished,  and 
thus  the  mean  velocity  of  the  molecules  decreases  as  the 
temperatnre  increases;  thus  it  differs  from  the  ordinary 
kinetic  tlieHy,  wkoe  ^  mean  velocity  and  the  tempera- 
tuie  increase  toeether.  It  ouj{ht  to  be  remarked,  bow- 
ever,  that  thoopi  in  the  vertex  attan  theory  the  mean 
vdodly  decreases  as  tfie  temperature  increases,  yet  the 
mean  momentum  increases  with  the  temperature. 

"The  difference  between  the  ctTcct-  produced  by  a  rise 
in  temperature  on  the  mean  velocity  of  the  molerules  will 
probably  furnish  a  crucinl  experiment  between  the  vortex 
atom  tlifory  and  the  ordinary  kinetic  theory  of  gases, 
since  rill  tlie  laws  connecting  the  jil-cnon-jena  of  difi'usion 
with  the  temperature  can  hardly  be  the  same  for  the  two 
theories.  In  (act,  if  we  accept  Maxwell's  reasoning  about 
the  phenomeoon  called  'thermal  efiusion '  we  can  see  at 
once  an  experiment  which  would  decide  between  tibe  two 
theories. 

"  The  pibenomenon  Is  this,  if  we  have  a  ponms  dia- 
phragm immersed  in  a  gas,  and  the  gas  at  the  two  sides 
of  the  diaphragm  at  different  temperatures,  then  when 
things  have  got  into  a  stea  l V  stnie  the  pre-sures  on  the 
two  sides  of  the  diaphra;.;m  will  he  ditTerent,  and  Maxwell, 
in  his  paper  'On  Stresses  in  Rarefieil  Gases'  (/'/•//. 
Trans.  1879,  part  i.  p.  355),  eives  the  following  reasoning 
to  prove  tna^  aecordb^  to  the  ordioaiy  theory  geses. 


the  pressures  on  the  two  sides  are  proportional  to  the 
square  root  of  die  absolute  temperatures  of  die  sides. 

He  says : — 

"'When  the  diameter  of  the  hole  and  the  thick- 
ness of  the  plate  are  both  small  compared  with  tlie  length 
of  the  free  path  of  the  molecule,  then,  as  Sir  W.  Thomson 
has  shown,  aav  molecule  which  comes  np  to  the  hole  on 
either  side  wnl  be  In  very  little  damger  of  encoontetii^ 
another  molecule  befoie  it  has  get  nUily  throegb  to  the 
other  side. 

"  '  Henco  the  tlow  of  ^as  in  either  direction  through  the 
hole  will  t  ike  [jI.icc  very  nearly  in  the  same  manner  as  if 
there  b  id  l>.  en  a  vacuum  on  the  other  side  of  the  hole, 
and  this  wlu-ther  t'.if  i:  is  o  1  the  other  side  of  the  hole  is 
of  the  s.uiu:  or  of  a  diilcrenl  kind. 

'  '  If  the  gas  on  the  two  sides  of  the  plate  is  of  the  same 
km  I  I  at  at  diffiereot  tenqteratures,  a  phenomenon  will 
take  place  which  we  may  call  tkirmal  effusion.  The 
velocity  of  the  moleailes  is  proportional  to  the  square 
root  or  the  absolute  temperature,  and  the  quantity  which 
passes  oat  through  the  hole  is  proportional  to  this  walodty 
and  to  the  density.  Hence,  on  wliichever  side  the  ptO' 
duct  of  the  density  into  the  square  root  of  the  temperature 
is  greatest,  more  molecules  will  pass  fro  ii  that  side  than 
from  the  other  through  the  hole,  nnd  this  will  ;4<)  on  till 
this  product  is  equal  on  both  sides  of  the  hole.  Hence 
the  condition  of  equilibrium  is  that  the  density  must  be 
inversely  as  the  square  root  of  the  te  nperature,  and  since 
the  pressure  is  as  the  product  of  the  density  into  the 
temperature^  the  pressure  will  be  directly  proportional  to 
the  SQuaie  root  or  the  absolute  temperature.' 

**  If  we  were  to  apply  the  same  reasoning  to  the  vortex 
atom  theory,  we  should  no  longer  have  tlie  vdodty  pro- 
portional te  the  square  root  of  the  absolute  tenipeiature, 
but  to  some  inverse  power  of  it,  and  the  above  reasoning 
would  show  that  if  p  and  p'  be  the  pressures,  /  and  /'  the 
temjjcr.itiircs  on  the  two  sulcs  of  the  plate,  /./''  =  U.  t')", 
where  w  is  a  quantity  ^rea'.er  tli.in  unity.  Thus  .iccuraie 
investigations  of  the  plitn  iiu  n  r.  if  thermal  effusion 
would  enable  us  to  decide  bctwecti  the  vortex  atom  and 
the  ordinar>'  kinetic  theory  of  gases.  These  experiments 
would,  however,  be  difiicult  to  make  accurately,  as  we 
sbouldhave  to  work  with  such  low  ;>;c  Mii  cs  to  get  the 
mean  path  of  the  molecules  long  enough  that  the  pwiien 
of  the  mercury  vapour  in  the  air-pump  used  to  rarefy  the 
gas  might  be  supposed  sensibly  to  aflect  the  results.  In 
the  theoretical  investigation,  too,  the  effects  of  the  bouat- 
ing  surface  in  modifying  the  motion  of  the  gas  seem  to 
have  scarcely  been  t.iken  suflicienlly  into  account  to 
make  the  cvporiment  of  the  crucial  test  of  a  theory  ;  and 
it  IS  probable  thit  the  theory  of  the  diffusion  nnd  viscosity 
of  the  gases  \S'  i]:til  cuit  from  the  laws  ol  n  1  on  of  two 
vortex  rings  on  each  other,  given  in  Part  II.  of  this  essay, 
would  lead  to  results  which  would  decide  moie  easily  and 
mpre  d^ly  between  the  two  theories. 

"  The  oreceding  reasoning  holds  only  for  a  monatomic 
gas  whicQ  can  enqr  increase  its  energy  by  increasing  the 
mean  radius  of  its  vortex  atoms;  i(  however,  the  gas  be 
diatomic,  the  energy  will  be  increased  if  the  shortest  dis- 
tance between  the  central  lines  of  the  vortex  cores  of  the 
two  atoms  be  diminished,  and  if  the  radius  of  the  \  o.-iex 
atom  is  unaltered  the  velocitv  of  translation  of  the  mole- 
cule will  be  incre  isi-d  as  well  as  the  energy  ;  thus  for  a 
diatomic  molecule  wc  cannot  say  that  an  increase  in  the 
energy  or  a  rise  in  tlic  temperature  of  the  g.i,  woul  l 
necessariiv  be  accompanied  by  a  diounution  in  the  mean 
velocity  Of  its  moiecowa." 

With  the  argument  here  used  we  have  no  fault  to  find, 
but  it  does  seem  to  us  that  the  author  has  fallen  into  some 
confiisiioD  between  tbe  capefimental  plieBomenon  ot 
thermal  transpiration  through  porous  plugs  and  the  theo- 
retical idea  of  "  thermal  effusion."  It  has  probably 
escaped  Mr.  Thomsmi,  bat  the  eq>eriment  he  saggests 
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was  included  in  the  general  investigatioa,  made  by  the 
wriMr  of  the  present  review/  by  which  the  pbenomeoon 
of  thermal  transpiration  was  discm-crcd,  ard  although  it 
Still  appears  that  these  are  the  only  experiments  on  this 
edijeet,  yet  they  coBcliiaively  prove  that  tbe  diflference  of 

the  pressure  on  the  two  <,i(ies  of  the  plate  is  proportional 
so  the  Mjuare  roots  of  the  absolute  temperatures.  So  far 
then  it  would  seem  that  the  crucial  experiment  bas  been 
sade  and  that  the  verdict  is  against  the  vortex  atom 
theory  ;  but  this  is  not  so,  for,  although  the  experiment 
Mr.  Thomson  suggests  bas  been  made,  it  is  definitely  and 
cxperimeDtally  abown  in  the  same  investigation  tbat  the 
■etioB  of  tbe  porous  plug  is  entirely  different  from  tbat 
which  Mavw  cll  rails  thermal  effusion,  being  due  entirely 
to  tbe  tangential  action  of  tbe  walls  of  the  passages,  and 
fiirtiier  this  tsf^ential  ectloa  is  in  strict  accordetice  with 
the  present  dynamical  thcorj'  of  gases.  This  experiment 
with  the  porous  plug,  then,  alTords  no  te-t  whatever  in  the 
way  suggested  by  Mr.  Thomson.  Mr.  Thomson  has,  vie 
think,  been  unfortunate  in  bis  choice  of  tests  ;  and  we 
would  suggest  the  velocity  of  sound  as  affording  a  crucial 
test  for  which  the  experimental  work  is  already  done.  It 
appears  to  be  an  almost  obvious  deduction  from  tlw 
vortex  atom  theory  that  die  velocity  of  sound  must  be 
limited  by  *.!ic  inc.n  velocity  of  the  voitcx  atoms  ;  and 
since  Mr.  I'homson  bas  shown  tbat  this  mean  velocity 
dhnfandies  with  the  temperature,  while  experimentaUy  it 
is  found  that  the  vchtcity  of  sound  increases  as  the  s  luare 
root  of  the  temperature,  it  appears  that  the  verdict  must 
be  against  tbe  vortex  atom  theory.  However  the  vortex 
atoms  are  very  slippery  things,  and  we  should  like  to  hear 
Mr.  Thomson's  opinion  before  adopting  one  of  our  own. 

Besides  discussing  the  theory  of  gases,  Mr.  Thomson 
fees  somewhat  itiUy  into  a  voitex  atom  theory  chemical 
eeimUnations ;  in  tliis  he  raises  many  points  which  will 
doubtless  be  of  great  interest  should  the  hypothesis 
survive  tbe  crucial  test  by  tbe  theory  of  gases  which  this 
essay  now  for  the  lint  time  renders  poseilile. 

Of  the  mathematioil  interest  of  the  essay  we  ran  only 
say  that  to  those  who  can  appreciate  it  this  wiU  be  found 
to bevoy grant.  Osbornb  Rnwouifi 


OUR  BOOK  SHELF 

KryaU^tunraphische  Unternukumem  an  homo lo^ in  und 
UnmmJtaheH.  Von  Dr.  A.  Braina.  1.  Tbeil. 
MedMden.  (Wien,  1884) 

TBIB  very  usefvil  \oIr.mc  forms  an  introduction  to  the 
author's  cr>stallographic  investigations  which  earned  the 
priie  of  the  Vienna  Academy.  It  deals  exclusively  with 
the  principles  and  the  methods  employed  in  those  inves- 
tigations, and  constitutes  a  complete  storehouse  of  the 
fonnnlae  required  in  the  study  of  crystals,  and  of  the  best 
OMMN  of  applying  those  fbnnnbe;  Tile Mlowing  subjects 
are  wccessiveiy  treated :  the  optical  piiadplea  involved 
in  tbe  goniometer ;  the  practical  use  of  the  instrument, 
and  the  errors  to  which  it  is  liable;  the  criticism  of 
probable  errors  uf  observation  ;  slcrcographic  jirojection  ; 
all  possible  cases  of  trigonometrical  calculation,  including 
the  method  of  least  squares;  and  a  slight  sketch  of  the 
ne  of  the  polarising  apparatus. 

An  important  feature  of  the  book  is  the  illustration  of 
methods  by  the  actual  measurement  of  seven  crysuls  of 
a  tridinic  sulMtance.  The  readings  of  the  goniometer 
icaln  are  first  given,  and  from  these  the  nader  is  led 
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through  tbe  entire  series  of  processes:  stereographic 
projection,  as%nmcnt  of  inoiccs,  calculation  of  de- 
menti, and  recalculation  of  angle%  each  given  in  its 
place  as  an  example  of  the  principles  and  rormulae  em- 
ployed. This  practical  illustration  is  a  far  more  effectual 
means  of  recommending  the  methods  to  the  reader  than 
mere  verbal  (.lesrrifitii.n. 

It  will  probably  he  found  that  these  methods  of  calcu- 
lation arc  tlic  iiio-ji  valuable  part  of  the  l>ook  ;  they  are 
so  systematically  arranged  and  tabulated  that  the  various 
ste|)s  may  be  distinguished  at  a  glance,  and  any  numeri- 
cal error  must  be  detected  at  once,  while  much  labour  is 
saved  by  the  methodical  order  hi  wliidi  the  opeiatioBS 
are  conducted. 

It  is  to  be  presumed  that  the  laborious  nmeees  of  cal- 
culating the  angle  between  each  pair  of  faces  from  tbe 
elements  by  means  of  the  general  formula  is  given  as  an 
exercise  in  the  method  of  least  squart  s  rather  than  as 
an  cxam()lc  of  the  course  to  be  actually  adopted  in  any 
but  rare  ciscs. 

One  subject,  however,  of  some  importance  is  barely 
tou'  hctl  upun  ;  namely,  tlie  criticism  of  images  obtained 
from  crystal  faces  on  the  goniometer,  and  their  interpre- 
tation. Both  in  the  descriptive  paragraphs  and  in  the 
above-mentioned  illustration,  all  measurements  of  the 
saOM  angle  upon  different  cn-stals  are  assumed  to  be 
equaUy  ^od,  so  that  their  arithmetic  mean  is  adopted  as 
the  obsenreif  value,  whereas  the  difSculties  presented'  bv 
multiple  images  seem  to  deser>'e  treatment  in  a  book 
which  deals  so  exhaustively  with  the  practical  side  of  the 
subject.  It  is  to  be  regretted  .iNo  tlia;  the  ihi-.ms.sion  of 
optical  properties  and  lucisureiucnt  lus  been  almost 
crowded  oat  of  the  wotIl  R  A.  M. 


LETTERS  TO  THE  EDITOR 

[  Th<  Editor  Jifts  not  hold  hi  rustic  rtspcnsihlt  fcr  opinions  txpres'cd 
by  kis  correspt  uJ: >:'.  .  Xcithtr  can  he  undniake  lo  retiun, 
or  to  cortfspi'isJ  ;tilh  the  wriftrt  nf,  Tfjedrd  trii>rnis(n/tu 
Av  iii'liie  is  tiikta  of  anonytndSt     ^-r-.i'iun:.  ait.-ti;. 

\Tht  Editor  Ht^i-ntly  rtqufsls  (Oi-f (..('..  >:.!(i:!--  !o  k(ip  their  tttttn 
HI  short  as  p^'siihie.  The  praiiirc  >'r;  hi,  if.ut  is  so  griiU 
that  it  is  impossii/it  otktrvnse  to  insure  the  afpearamt  even 


The  Remarkable  Sunsata 

Spkakinu  of  Virginia  City,  the  tjrcaf  silver  mining  centre  of 
Nevada  State,  I  said,  in  "An  Engineer's  Holiday,"  (hal  it  "  lie* 
among  the  foolhilU  of  the  Sierra,  at  an  elevation  of  6200  feet, 
on  the  eastern  face  of  Mount  r>avi<lMin  .  .  .  surrounded  l)y  innu- 
merable interlocked  inuuntain.s  conical  in  outline,  red  lirown  in 
colour,  and  perfectly  I'arc  of  all  vcjetatiim  Thc-e  stretch,  as 
far  as  the  eye  can  reach,  to  where  the  sn  avy  topi  of  slit-  H  .iu- 
hi'ldt  peak? -land  again-t  the  sky.  a-d  f!i<-  tcrnl  Ic  [crililyof 
the  scene  is  enhanced  rather  ihan  relieved  by  tlic  thin  iiieander- 
ings  of  the  Carson  River,  whose  cou r  e  ni.Trkeii  liy  a  narrow 
grt-en  line.  This  is  the  only  sign  of  water  visible  in  the  arid 
paiirtrauia,  win  ^e  liare,  red  cones  are  steeped  all  day  in  dust- 
ha^e,  and  lighted  for  a  few  miautei  at  tuuct  by  an  'Alpcn- 
glow'  which  dyesttieeaeatlesi  peaks  in  as  coentisiB  gmdadoos 
of  ro>y  light." 

It  certaiiily  ilid  not  OCOBT  tO  mc,  when  I  wrote  the  aliovc 
three  years  .ago,  that  the  finer  and  higher  particles  of  the  drst- 
ha/c  which  obscures  the  dry  air  of  the  American  de>ert  may 
ba\e  been  co  cerned  in  producing  the  tplcadid  sunset  effecu 
which  1  witnessed  at  V  irginia  Cityj  bUt  thfa^  after  our  recent 
experiences,  seems  very  prubablc.  D.  Tidckon 

Hobnwood,  Fataey  lull,  Deeember  ss 


I  HAVE  received  a  letter,  dated  December  5,  from  Mr.  Josei>h 
Moore,  of  New  Garden,  North  Carolina,  U.S.A.,  in  which  he 
inCDnns  mc  that  "the  phenomena  at  both  sun  et  r.nd  sunrise  have 
bsea  eausual  in  more  than  a  dozen  m  in  i  c  licrc  during  the 
fnHtmn,  Only  the  night  before  last  we  had  an  extraordinary 
Thediy  bois all  tbe  thus  of  wUch yon 9sak,  bet  I  da 
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not  remember  to  have  notice<i  the  dmu  dottd  in  more  than  one 
instance.  The  sunsets  have  been  subject  for  remark  in  quite  a 
number  of  the  papers."  I  inclose  also  at  newsjupcr,  iht-  Olix  t 
Branch,  of  Hancock,  Mtnnetota,  U.S.Af  which  has  been 
forwarded  to  me  hy  another  corraspondcat,  coatainiaf  A  notice 
of  the  uuuet  of  November  la 
Riehnond,  Bwnf,  Deeenbtrtt       F.  A.  R.  RoniU. 


In  e  letter  dated  Tokio,  October  3,  dewribiag  a  tour  in  the 
inloior  of  Upan,  Prof.  Tame«  Main  Dixoa  writes ' '  rurioi; 
tihe  two  or  tucc  dajrs  at  the  end  of  Augwt  we  enjoyed  fine  dry 
weeftj,  but  die  «in  was  copper-coloured  and  lua  no  bright- 
oeH.  It  ma  ekpilol  weather  for  traveUinj,  bnt  ndier  inex- 
plieab'e.   When  we  got  to  NQtltOb  the  people  eaine  to  u  to  in- 

Snire  if  some  caCa^troplie  were  impending  nr  the  milium  1  of 
lie  sun  foreboded  eviL  We  Uqpi«l  at  their  fean,  »ii  Hwred 
them  all  was  right.  However  it  aeaaii  that  if  the  appeanace  of 
titesan  foreboded  ao  evil,  it  was  a  iroiidtrfid  sign  of  the  greatest 
earthquake  and  votcaaie  catastrapbo  OB  fMord.  The  fisMral  ex- 
plosion of  Krakatoa,  in  tlie  Straits  of  Swida.  took  pisee  on 
JMguti^  aad  there  sssna  Utde  leesoa  to  doobt  that  the  mon- 
sooo  had  canlod  the  traleaaie  d«it  along  with  it,  the  dut 
obscaring  the  su.  The  dislMHO  b  aeulj  MOO 

Lnn 

St.  Aadvews^  Deeeaibcr  aa 


JOntCMVULL 


Dr.  von  Kennxl,  in  a  note  on  the  "  Development  of  Peri- 
patus,"  which  appeared  in  a  recent  number  of  the  ZMtotif  htr 
Amtujtr,  and  ns  beea  translated  aad  printed  in  jrovr  columns, 
lua  thrown  some  doubt  on  the  aceuraejr  of  the  obierraiions 
reootded  in  the  late  Prof.  Balfour's  memoir  on  the  "  Anatomy 
and  Devdopraeat  of  P*ripatut  captntit  {Qtutri.  Jeur*.  Mkrc. 
Sci.,  April,  1883).  We  trust  that  you  will  give  us,  as  the  editors 
of  Aet  memoir,  this  opportunity  of  nuking  a  few  brief  state- 
meats  in  reply  to  the  somewhat  nnasnslly  oMspokea  qitidsBW 
contained  in  his  preliminary  note. 

Dr.  von  Kennel  entirely  omits  to  mention  in  his  paper  that 
Prof.  Balfour's  researches  refer  to  a  Cape  species  of  Peripatus 
tapensis),  whilst  the  species  which  he  has  worked  at  are 
^est  Indian,  and  differ  considerably  from  PeriMus  taptnsis. 

Considering  the  fact,  well  known  to  embryologLsts,  that  there 
are  numerous  instances  of  great  discrepancies  in  the  embryonic 
hi'-tory  nf  closcly-allicd  forms,  it  seems  to  us  strange  that  the 
only  cxpilanation,  suggested  by  Dr.  von  Kennel,  of  the  differ- 
ences between  his  rcsuiN  and  those  recorded  in  Prof.  Balfour's 
incmoir  should  be  that  the  latter  are  absurdly  erroneous. 

The  remarkable  attitude  which  Dr.  von  Kennel  has  assumed 
in  this  matter  must  have  been  obvious  to  all  competent  zoologists. 
\Yc  offer  these  remarks  mainly  becanse  his  statements  have 
appeared  in  a  journal  which  has  a  wide  drculalion  amongst 
readers  who  art  not  so  well  aUa  to  jadga  of  the  nerits  of  ue 
ca»e. 

We  .ire  able  to  vtate  in  c  inclusion  thil  the  reiuli*  emiuici  Uij'l 
on  pp.  256,  257  of  Prof.  Halfour's  meiiirui  have  been  0  nlii  iirhI 
by  Mr.  .ScH^jwick  on  a  largi'  nu-jil>er  of  fresh  .T.il  u  ei!-jiiL;.ci  vcd 
em^tryos  of  Peripatus  from  the  Cape,  obtained  since  the  (mulica- 

tienof  thoaaawir.  H-  N.  Moslllv 

A.  Sedgwick 

[Thi  translator  of  Dr.  von  Kennel's  "  Note  on  the  Development 
of  Peripatu  ,'  to  whom  we  submitted  the  above  letter,  writes  to 
OS  that,  "  thuui^b  with  a  large  experience  in  such  matters,  be  is 
quite  unable  to  see  anything  '  unusually  outspoken '  in  Dr.  von 
Keu'iel's  criticisms ;  had  any  such  occurred,  he  would  have 
paswd  them  over ;  nor  does  be  find  any  foundation  for  the 
statement  that  Dr.  von  Kennel  explains  the  results  of  Ftaf. 
BaUbur'>  mernnir  as  'absurdly  erroneous.'  Dr.  vott  Kenaolc 
at  the  bei;inning  of  his  note,  only  asserts  that  hi*  observatioas 
out  10 me  doubt  on  those  of  Balfour,  apologeticallT  adding  tliat 
his  material  w  as  immensely  richer  than  fialfoar's,  and  at  the 
com:Iu^ian  of  his  Note  he  simply  calls  aUentioo  to  the  discre- 
pancies between  bi^  observations  and  Balfour's  illustrationa." 
At  t'lc  tr.-inslator's  request  we  quote  the  original  of  the  two 
critical  paragraphs  with  the  translations,  to  that  the  many  com- 
petent foolo'^nsts  who  are  amongst  oar  readers  can  judge  whether 
the  La'ter  adds  to  or  ukes  from  the  spirit  of  the  former. — Ed. 


"  Ich  thue  itie^es  hj»ui)t'.achlic^i  deswegen,  wcil  die  durch 
Moseleyund  Sedtj«ioU  publicirte  Abhandlun^aus  dcm  Nnchla^i 
Balfour's  einige  AUlnllungon  von  Kmbryonen  und  .SclniittL-  1 
durch  solche  entbalt,  dcren  Genauigkcit  ich  n.ich  iticincm 
reichlichen  und  ausgeieichnet  cnnHCi virtcn  M.iieiixt  und  nach 
den  Beobachtungen  am  frischen  Objectc  ctwa^  aniwcifeln  mus-, 
deren  Deutung  vollends  die  Probe  nicht  hitlt." 

'*  I  do  this  chiefly  because  the  treatise  published  by  Moseley 
and  Sedgwick  from  the  posthumous  notes  of  Balfour  cor^t.vin^ 
some  representations  of  embryos  and  cross-sections  of  the  same, 
upon  whose  accuracy  in  details  I,  with  my  rich  and  well-pre- 
served collection  nf  specimeaa,  and  observations  on  Cresh  obioets, 
must  cast  some  doubt,  aad  the  faitarpntatioB  of  trfdchdoea  not 
bear  investwation." 

"  Idi  enAalte  mich  hicr,  um  nicht  weitlaufig  zu  werden,  jedcr 
Discussion,  murs  jedoch  noch  einmal  darauf  binweisOg-wie  "[^l^g 
Balfour's  Abbildangen  und  die  Schilderungen  der  ItenHMIgiher 
mit  den  bier  nitgatoeilten  Thatsachen  stimmen." 

"I  here  ahrtaiafbr  the  sake  of  brevity  from  all  discussion, 
bnt  must,  however,  call  attention  to  the  fiut  how  little  Belfoor's 
illustrations  and  the  descriptiooi  of  dto  Bditors  irilk  dw 
faets  as  thcgr  are  here  gtven."J 

A  New  Rock 

During  my  visit  last  summer  to  Lake  Sagvand,  in  the 
Balsfjonl,  near  the  city  of  Tromso,  I  discovered  a  new  enstatite- 
l>earing  rock,  which  forms  entire  little  hills.  It  is  composed  of 
light  yellow  green  enstatite,  mixed  with  magnesite.  Tne  mae- 
nesite,  which  is  entirely  free  from  lime,  b  partly  white,  paJtly 
dirty  ^tcv  in  c  jlour,  in  which  latter  state  it  contains  a  little 
cxiikiliif.!  ir  m,  and  appears  then  distinctly  crystalline,  nritb 
rho;i,l>  i.I.tI  ;i:ines  of  cleavage.  The  rock  is  greatly  interspersed 
with  little  gr.iins  of  chromite,  which  are  found  in  the  enstatite 
.-Ls  well  as  the  magnesito.  I  (ere  and  there  small  grains  of  pytite 
also  appear.  The  sub  uiuce  is  perfectly  free  from  oUvioe,  at  all 
events  neither  olivine  nor  scrpealine  has  hosn  ditcowred  anoor 

microscopical  analysis. 

'llie  rock  must  he  considered  a  new  pelmg|aAiB>l  SpOCiaS.  j 

I  hive  named  it  "S.ijjvan  dito,"  from  the  piece  where  it  wasfirst 

disC'jverod.    It  appcnr,  ni;h  n    r:rini:;  reddish-brown  colour  on 
its  uneven  sarfacr,  where  the  ui.itjiicsite  is  completely  WSSbed 
out,  io  tli.it  the  c.T-t.itite  alone  remains.    The  rock  is  aot  sla^y  ■ 
and  uiu-,t  jo  far  Ire  s.ii  i  to  lie  of  massive  structure. 

When  I  have  ha.l  .in  opi^irtunity  of  tborougfaly  anal^fsing  the 
new  substance,  1  [irop-i-c  to  j;ive  a  complete  description  of  it 
in  Nature.  Kasl  PnrsiSBN  1 

Trooiso  Museum,  t  innjaiken,  Norway,  December  | 

Diffusion  of  Scientific  Memoirs 
In  his  notice  of  the  Reprint  of  Prof.  Stokes'  papers  ia 
Nature  for  Dec.  13  (p.   145),  Prof.  Tait,  with  characteristic 
incisiveness,  speaks  of  the  "almost  inaccessible"  volumes  of  the 
Camhridge  Phihrnphiml  Transactumi,  and  proceeds  to  oflTer  an 
"  easy  ciirf  "  for  that  Simi)te  though  grave  malady.    I  think  if 
Prof.  I  ail  had  taken  tli<-  tiouLle  to  m.ike  the  impiiry  he  woiJd 
have  f  lund  that  very  few  societies  are  so  Iil>eral  in  the  free  dis- 
semination  of  their   publications,  .1:11!    tl,  it    thi-    number  ofi 
universities,  prominent  societies,  or  libraries  which  do  not| 
receive  thcin  gratis,  OC  WHC^  Ib  oachangl^  is  very  .small. 
December  J4  W.  M.  Hicks 

The  qaaitiaB  ao  painMUy  at  between  Mr.  Hicks  and 
myself  is  one  wUeh  can  ba  settled  by  statistics  only.  NATVas 
would  do  a  md  secsiia  to  sehnee  by  collecting  sutistics  as  to 
the  wiMsfcrf  of  WbKuA  centres  (home,  and  finreign,  separately) 
at  wfaidi  the  TVam»etions  of  various  sdeatific  Societies  were 
liadT  aeoosible  ia  1883  (say) ;  aad  aho  the  corresponding  num- 
bemhiiSSS-  l%e RojralSodityiagaliririMhUdittnehinfbr- 
flMtloB  to  its  Trmuuakm^  m  does  Oia  Kojfal  SodeQr  ol 
Ediabnigfa. 

I  havebeena  FeBoir of  dia CunMdge Philoaophkal SocMty 
for  about  30  ycare:  and,  dyriag  thai  we,  I  have  received  from 
the  Society  some  fIsseicaH  {of  fmmih^t  only)  eertafaily  not 
amounting  to  a  doien  fat  aS  >-and  I  aa  aot  aware  that  117  ansa 
is  an  exceptional  one. 

Mr.  Hieki  writes  as  if  ha  Ihoaaht  I  «w  hrii^Bt  attMCMax 
tion.    Sarely  the  figure,  of  mdafyt  wUeh  I  waa  caienil  to 
be  sa  i.iiTH^'"*.  P>  Gw  Tait  | 
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THE  "  TALISAfAJV"  EXPEDITION ' 

AT  the  public  meeting  tt  the  five  Academies  on 
«>'   October  29,  1882,  I  had  the  honour  of  reporting 
.  the  explorations  of  the  TraxiailUur,  and  I  annoanced 
aat  this  year  a  new  scientific  campaign  would  be  under- 

uken  in  the  Atlantic.  The  Mini-icr  oi  Marine,  respond- 
iHiT  to  the  desire  expressed  by  lii-j  colleague,  the  Minister  of 
pjblic  Instruction,  and  by  the  Aculeniy,  had,  in  fact,  issued 
\\x  necessary  orders  to  have  the  Tui't'sntiui  equipj>ed  for  this 
purpose.  TTie  Talisman  is  an  excellent  screw  steamer, 
ptorided  with  a  good  spread  of  canvas,  sufficient  to  make 
food  way  without  the  aid  of  its  engmes.  For  several 
aoBtbs  it  was  placed  in  dock  at  the  Rocbefort  Arsenal, 
where  the  naval  engineen  undertook  to  rcrit  it  for  the 
Tvice  to  which  it  had  been  appointed.  The  old  hem  pen 
>pes  intended  for  raisioK  tM  dredget  were  replaced 
by  a  Steel  cable  of  great  strength  and  flexibility,  capable 
of  a  strain  of  abotit  4;cx>  kilogrammes,  and  worked  by 
two  vteam  cn<,'incn.  One  of  these  set  in  motion  the  enor- 
mous bobbin  on  which  the  cable  was  wound.  The  other, 
a  still  more  powBiAil  cocio^  vas  Intended  for  laisinK  the 
dredges. 

Large  bag-nets,  or  trawls,  with  an  opening  of  two  or 
tbice  yards,  advantageously  replaced  the  heavy  drags  we 
had  fermcrty  used.  The  soundings  were  executed  by 
means  of  an  appantos  perfected  by  M.  Thibaudier,  naval 
engineer,  and  to  disposed  as  to  prevent  the  motions  of 
the  vessd  from  hi  any  «ny  affiecdng  the  tension  of  the 
steel  cable,  which  was  arrested  bv  an  antonuttic  break  as 
soon  .IS  the  soim<'cr  touched  the  bottom. 

In  oriier  to  gauge  the  temperature  at  great  depths  I  had 
-  app.imtus  constructed  by  which  a  mercurial  thermo- 
meter (Ncgretti  and  Zambra)  could  be  turned  over  at  any 
noment.  At  the  s.jme  time  the  capillary  extremity  of  a 
glass  tube,  where  a  vacuum  had  been  made,  and  into 
which  the  sea  water  then  rushed,  broke,  supplymg  per- 
fectly pure  specimens,  capable  of  being  preserved  for  any 
length  of  time  by  soldering  the  tubes.  Our  friend,  Colonel 
Perrier,  had  kindly  lent  me  a  Gramme  machine,  which 
generated  the  dcctridty  for  some  Edison  lamps,  so  dis- 
posed as  to  light  op  our  apparatus,  or,  when  needed,  to 
penetrate  to  depths  not  exceeding  35  metres.  At  my 
request  the  command  of  the  71r//?W(/«  had  been  intrusted 
to  M-  I'arfait,  frigate  caiuain,  who  had  held  the  same 
position  the  \c.ir  before  on  board  the  Tt <r.  iiillt-ur."  I 
rnay  here  be  permitted  to  express  to  the  officers  of  the 
r.i'liiman  the  feelings  of  gratitude  inspired  in  us  by 
their  devotion.  They  cooperated  with  us  with  unflagging 
lenl.  and  for  whatever  success  attended  onr  mission  wc 
are  indebted  to  them. 

On  May  30,  the  scientific  mission"  met  at  Rochcfbrt, 
and  on  June  1  the  Taiisman  set  sa«L  The  voyage  of 
1883  may  be  dhrided  into  several  distinct  stages.  Our 
object  was  to  study  the  coast  of  Africa  as  fiur  as  Senegal, 
then  the  waters  of  the  Cape  Verde,  Canary,  and  Asores 
.Archipelagos,  volcanic  l.mcis  which 'could  not  fail  to 
supply  us  with  intcri  siing  materials.  Lastly,  we  hoped  to 
be  able  to  devote  our  attention  to  tlie  Sai^assnm Sca,  its 
f.^un.i,  and  the  nature  ot'  its  bed. 

The  sea  bed  stretching  westward  of  Morocco  and 
the  Sahara  is  extremely  uniform,  no  longer  presenting 
those  ran*<l  reliefs  that  had  so  impeded  our  operations 
OB  the  coast  of  Spain.  On  the  contrary,  the  slope  is  here 
so  gentle  that  at  greater  or  less  disunces  from  the  land 
it  was  always  possiole  almost  infallibly  to  light  upon  the 
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needed  depths.  In  these  waters  we  made  about  120 
dredgings,  and  hi  ft  few  days  we  had  determined  the 
bathymetric  distiibution  ef  the  local  finnift  with  anfficient 
accuracy  to  enable  us  to  indicate  the  levels  explored  firom 

the  contents  of  our  nets. 

At  500  or  600  metres  live  numerous  fishes,  such  as 
Macrurus,  Malacocephalus,  Hoplostcthus,  I'leuroncctes, 
as  well  as  prawns  of  the  genus  I'andalus,  belonging  to 
a  new  species  with  a  rostrum  pointed  like  a  sword  ;  sume 
Penese,  Pasiphaa?,  a  few  small  crabs  {t'xyrh\nchu].r, 
Portunidx,  Ebalidar),  pink  Holothurian.s,  some  r.irc 
specimens  of  Calveria,  that  soft  Echinoderm  discovered 
in  our  waters  by  the  naturalisU  of  the  Ptro^bie,  and 
previously  known  in  the  fossil  state:  several  very  large 
sponges,  such  as  Askonema  and  Fanca. 

At  greater  depths,  from  1000  to  1900  metres,  iabes 
still  .-ibound,'  and  often  formed  the  bulK  of  ear  caplvres. 
'riif\  \MTc  generally  of  a  dull  colour,  with  gelatinous 
tlcsh,  ami  tiicir  skin  covered  with  a  thick  mucous  coating. 
Several  had  pho>phoresccnt  spots,  serving  to  g  ve  them 
light  in  the  darU  regions  they  inhabit.  Here  I'and.ili 
give  place  to  ific  new  ^;enus  llctcrocarpus,  and  to  gig.aiitic 
blood-red  prawns  with  enormously  long  antenna%  which 
were  new  to  science  and  mav  be  placed  in  the  genus 
Arisieus.  The  Nephropsis  make  their  appearance  at  this 
level.  They  arc  blind,  coral-tinted  Crustacea,  who  seem 
to  be  dittriboted  over  a  wide  geofraphicai  for 
theyliave  been  fcwnd  on  the  other  ride  ef  the  Amntie 
in  the  Caribbean  Sea,  and  a  cloiely  allied  species  has  been 
fished  up  at  a  great  depth  near  the  Andaman  Islands. 
The  blind  I'olycheles.  which  in  the  present  epoch  repre- 
sent the  Jurassic  Kr>ons,  burrow  in  the  mud,  leaving 
nothing  visible  cxcei)t  their  long  hooked  nippers,  adapted 
for  «eizing  the  passing  prey.  .Some  crabs  arc  still  found, 
such  as  Maiad;r  ( Scyramathia,  Li^pognathu^  ,  a  iicw 
species  of  Homolia,  and  I.ithodes,  hitherto  supposed  to 
be  peeaHar  to  Arctic  and  .Antarctic  seas.  Lastly,  numerous 
forms  were  also  observed  of  the  genus  Galatbea,  several 
of  which  have  their  eyes  transformed  to  sphies.  Spooget 
are  extremely  common,  most  of  them  with  siiiceoas 
skdetons.  We  bvonght  up  great  numbers  of  Resells, 
Hokenia  of  several  species,  the  rock  crystal-like  beards 
white  as  snow  were  buried  in  the  mod,  the  sponge  mass 
alone  emerging  fsomc  .Aphrocalltstcs,  with  solid  skeletons 
of  the  most  elegant  form.  Cah  cria  Ix-came  nujre  nume- 
rous ;  Holothurian-i  of  the  genus  !  urtinogonc,  and  other 
species  of  the  same  family,  crawled  on  the  bottom  in  the 
iiiidst  of  .Asteria,  (  phiuria.and  I>risini;a.  The  nets  often 
rct.irned  filled  with  so  :nuch  treasure  that  they  could  not 
all  be  classed  within  the  day. 

While  rounding  Cape  Gbir  and  Cape  Nun,  some  120 
miles  from  theceast,tlie  TmHsmm  spent  several  days  in 
explorinf  a  very  rqpdar  bank  at  ft  depth  of  about  2000  to 
23oometrei.  ft  was  on  this  ground  that  on  Aug.  2. 1882, 
the  TravaiUmrhMA  captured  the  cmtoos  fish  described 
by  M.  Vaillant  under  the  name  of  Etirypharynx  p,  lf- 
otri(f/i/t-s,:inil  two  specimens  of  »h;  ;h  were  taken  this  \e.ir. 

C'ur  pri/es  were  again  of  great  value.  M.igniticeni 
sponges,  allied  to  those  that  have  been  de-crihed  und<  r 
the  name  of  /■!://>/■  ,  m,'-,  r,;i  were  here  found  niuiglcd 
with  large  violet  11  iti^u  .ms  of  the  geiuis  Uenihod) tes, 
and  with  other  s|iecies  ot  the  same  genus,  remarlukble 
for  their  dorsal  appendices.  A  Calveria,  distinct  from 
those  found  at  lesser  depths,  some  Brisingse,  PolyiM  ef 
rare  beauty  (Flabellum,  Stephanotrochus),  a  Democrinus 
and  a  Bathycrinus,  not  yet  described,  very  numerous 
Crostaeeae,  nearly  all  new  to  us  and  belonging  to  the 
group  of  the  Galatbea?  (Galathodes,  Cal.icantha,  Elas- 
monotus),  completed  the  list  of  invertebrates.  The  fishes 
were  vtiy  \  aricd,  and  their  study  will  furnish  new  facts 
of  the  greatest  interest  to  science.  Amongst  the  moat 
remarfaride  1  may  mention  Af«iSn»MrAitf  Johnsoni,  Bathy^ 

■   !"   Marram*  arr  Here  ndtlcd  the  frAU 
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trochtes,  «  Stotnias  with  phosphorescent  spots*  and 
Mvcral  IbhcostoL 

Between  Scncgnl  and  the  Cape  Verde  Islands  our 
trawU  reached  depths  varying;  from  3200  to  3699  metres, 
and  brought  up  most  of  the  nrecctlini;  species  besides 
many  others  (Crustaceans,  Mollusks,  Zoophytes,  Sponges) 
which  had  never  cUewherc  been  met. 

These  last  takes  brought  to  a  close  the  first  part  of  our 
programme,  and  on  July  20,  after  ninety-one  days  of  naviga- 
tion, we  cast  anchor  in  the  Bay  of  I.a  Praui,  at  Santiago 
in  the  Cape  V'erde  Archipelago.  This  volcanic  group  de- 
ttined  us  a  few  day8»  and  while  zoological,  botanical, 
and  geological  cxcorlions  were  being  made  ashore,  the 
TdUamatf  was  searching  the  irregular  beds  on  the  coasts 
for  marine  animals,  and  especially  for  the  red  coral,  which 
forsome  years  back  has  formed  the  object  ofan  active  trade 
in  these  islands.  I  will  not  dwell  on  these  in-shore  explora- 
tions, nor  on  those  of  the  islet  Blanco,  where  we  were  able 
to  study  on  the  spot  the  large  Saurians  {Afacrosi incus 
co,  tet  \  which  seem  limited  to  this  isolated  rock. 

All  these  details  are  recorded  in  the  report  which  I 
have  addressed'  to  the  Minister  and  wMdi  will  soon  be 
published. 

In  the  deep  waters  of  die  Cape  Vecde  AreUpdago  life 
displays  a  siuphsing  enerjgy.  Our  nets  came  up  over- 
flowing with  specimens  after  a  single  plunge,  we  cap- 
tured at  one  take  more  than  1000  fishes  belonging  mostly 
to  the  genus  Melanoccphalus,  about  1000  Pandali,  500 
prawns  of  a  new  species  of  the  gcrm-i  Nematocarcinus, 
with  disproi>ortionatcly  long  claws,  as  well  as  many 
other  species. 

On  the  evening  of  July  30  the  Talisman  took  a  north- 
westerly course  in  the  direction  of  theSargassum  .Sea.  I 
need  not  enter  into  details  on  this  part  of  our  journey,  and 
it  wOl  lolBee  to  sa^  ttrnt  we  nowhere  met  those  dense 
floating  masses  of  vegetation  mentioned  by  the  old 
navigators.  The  Gulf  weed  was  seen  in  isolated  patdies 
•dxifUag  either  with  the  maiine  or  atmospheric  cunents, 
and  barbooringa  whole  pelasgic  population,  whose  colours 
harmonised  admirably  with  those  ot  the  algx  that  aiTorded 
them  a  refuge.  Our  naturalists  made  a  careful  study  of 
these  forms. 

The  soundings  cif  the  TaUsma$t  in  this  region  show  in  a 
general  way  il:a:,  starting  from  the  Cape  Verde  Islands,  the 

marine  bed  falls  rcj^rularly  as  far  as  about  the  25th  parallel, 
where  it  attains  a  depth  of  6267  metres.  Then  it  gradually 
rises  towards  the  Azores  and  the  35th  parallel,  where  it  is 
about  3000  metres.  These  results  are  far  froni  agreeing 
with  the  curves  indicated  on  the  most  recent  bathymetric 
charts.  The  bedof  theSaigasaumSeasennaloniiedaf  a 
thick  layer  of  a  veiy  line  mod  of  a  ponice  WMhua,  wm- 
ing  fragments  of  pumice  and  voteanic  rocks.  Here  there 
would  appear  to  stretch,  at  over  three  mi  les  from  the  surface 

•  of  the  ocean,  a  vast  volcanic  chain  parallel  with  the  African 
seashore,  and  of  which  the  Cape  Verde  Islands,  the 
■Canaries,  Madeira,  and  the  Azores  arc  the  only  parts  not 
submerged.  The  submarine  fauna  is  poor,  consisting  of 
few  fishes,  some  Crustaceans,  such  as  Paguri,  which 
lodge  in  colonies  of  Hpizoanthus,  ptawns  of  the  genus 
Nematocarcinus,  Pasipha;?.  a  few  mollusks  (Fusus, 
Pleurotoma,  and  Lcda),  which  scarcely  sufficed  to  repay 
.the  time  reoniied  iior  such  deep  diedgincs.  Not  that  our 
•capbttes  did  not  agida  become  abuacunt  towavda  (be 
norttiem  limit  of  tne  Sargasso  Sea,  when  die  depdis 
shrank  to  3000,  2000,  and  1500  metres.  It  was  here  that 
we  took  the  giant  of  the  family  of  the  Schizopodcs,  a 
Gnathophausia  of  a  blood-red  colour  meisuring  nearly 
25  centimetres  in  length.' 

A  short  delay  at  Fayal.  and  again  at  San  Miguel  in 
the  Azores,  cti.iblccl  u-,  1  compare  the  volcanic  phenomena 
still  active  at  certain  points  with  those  we  had  studied  on 
the  summit  of  the  Peak  of  Teneriflb.  The  analogy  is  very 
strilcing  between  the  rocks,  the  gaseous  productSi  and  the 

*  Omtk^katuia  gtlmik,  new  ipeeis*. 


sulphur  deposits  of  (he  t«w  islands.  From  what  is  noar 
taking  pl.ice  on  the  soifcce  of  the  ground,  an  idean*y 

be  formed  of  the  submarine  convulsions  which  have 
covered  the  Ijed  of  the  Sargassum  Sea  with  pumice  and 
igneous  ro  :ks. 

The  return  voyage  from  the  Azores  to  France  was 
i-nictcd  under  the  most  favourable  conditions,  and  we 
were  able  to  make  daily  dredgings  in  depths  of  from  4000 
to  5000  metres.  These  diflicult  operations,  very  skilfully 
carried  out  by  Captain  Parfait,  brought  us  an  extremely 
valuable  harvest.  Under  this  tremendous  pressure,  In 
perfect  darkness,  and  without  a  trace  of  vegatation, 
animal  life  is  still  vigoroo*.  Large  fishes  of  the  g«aus 
Macrurus,  as  well  as  aome  ScopeU  and  MelaaoGed  seem 
to  be  here  lar  from  rare.  Some  Pagures  and  Galatheae  of 
new  form,  a  gigantic  Nymphon  of  the  genus  Colosscndeis, 
some  unknown  Ethus«,  besides  .^mphipods  and  Cir- 
rliipeds  represent  the  Crustacean  grou[).  Hut  this 
1  abyssal  fauna  owes  its  pertiliar  physioj^r'.amy  to  the 
number,  variety,  and  size-  of  the  Holuthuri.ins. 

The  marme  bed  is  carpeted  throughout  this  region 
with  a  thick  white  mud,  composed  almost  exclusively  of 
(]lobigerini,  and  covering  pumice  deposits  and  liragments 
of  various  kinds  of  rocks.  Some  of  these  rocks  branght 
uD  in  our  nets  bore  the  bnpress  of  fossils,  anoofst  others  1 
of  Trilobites.  6nt  what  still  more  surprised  «s  was  to  ] 
find  at  a  distance  of  over  700  miles  from  the  European  eOASt 
pebbles  polished  and  striated  by  the  action  of  ioe.  The 
sharpness  of  the  stri.r  excludes  the  supposition  of  trans- 
port by  the  currents.  I  hc  presence  of  these  pebbles  is 
probably  duf  to  the  action  of  the  icebergs,  which  in 
the  Quatern.iry  epoch  advanced  further  southwards  than  at 
present,  and  whioh,  by  melting  in  the  region  of  the 
Atlantic  comprisci  between  the  Azores  and  France, 
deposited  on  the  bottom  of  the  sea  the  stones  carried  off 
firom  the  glacier  beds  and  conveyed  to  this  distance  from 
Europe. 

On  August  30  we  dredged  for  the  last  time  on  the  steqi 
slope  by  which  the  oceanic  depths  are  connected  with  the 

Hay  of  Biscay,  and  our  captures  added  to  the  &una  of  the 
French  waters  a  large  number  of  new  or  interesting 

species. 

It  was  high  time  to  return  to  Ro;hcfort.   Our  c.isks  and 
cases  were  lull,  our  alcohol  e.vhausted.    This  voyage  ha-, 
furnished  us  with  unriv-illed  materials  for  study,  mate- 
rials which  must  now  be  put  in  order.    The  Minister  of 
Public  Instruction  has  recognised  their  importance,  and 
has  supplied  me  with  the  means  of  banning  the  publi* 
cation  of  the  reiults.   It  is  my  intention  to  place  before  . 
the  public  die  collections  diat  have  been  made  duiiae  the  . 
eaplotatiens  of  the  TrntatUtrnt  and  Tttimum,  Tlwse  ' 
breasnres  will  be  eicposed  la  a  special  exhibitioa,  which  \ 
will  be  held  in  one  of  the  h^  of  the  museum  towards  ! 
the  beginning  of  January. 


MUSIC  AND  SCIENCE^ 

IT  would  seem  that  Sdeaosb  Uhe  History,  may  at  times 
repeat  itself:  for  in  tins  bright  little  pamphlet  we 
have  a  revival  of  the  Old  World  controversy,  which  dales 
from  the  days  of  Pythagoras,  Plato,  Aristotle,  and  Euclid. 

The  author  tikes,  hov^evei,  for  its  text,  a  somewhat  de- 
clamatory and  ad  Citfihindupn  modern  passage  from  the 
Revue  dt  Paris,  which  declares,  with  an  emotion. d 
warmth  totally  uncalled  for  under  the  circumstances,  that 
harmony  is  not  a  science,  and  that  music  is  an  .art,  "  but 
a  divine  art."  To  appreciate  thoroughly  the  question  in 
debate  it  is  necessary  to  go  back  to  the  sense  of  the 
original  Greek  worcto — ip^ia  and  lunwiai.  The  former 
means  **  mathcoMideal  agreement " ;  the  second  "artistic 
culture."  It  Is  with  their  "second  hiMolioiD%"  or 
acquired  and  more  limited  meanings,  that  W«  new  have 

'  "La  Mutioi  t  una  Scicnn."  Sa^Kio  Acutlloo  faiolocioo  IMDHt 
Primo  Cntli.   Pp.  sy   Luigi  Uaiui  ivdttore.  (Puma,  1883.) 
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to  dnL  Is  mnsiet  fan  (be  English  tense  of  the  wnrd, 
which  »o  wise  differs  from  the  Italian,  an  art  or  a  adeaee? 
It  is  clearly  both ;  but  the  art,  ^ayabat,  so  (ar  predoo^Detei 

in  piiblic  acceptance  and  cultivation  over  the  science, 
i^fxavla,  that  the  latter  is,  and  has  been  for  many  centuries, 
in  danger  of  succumbinj;  alto^'tthcr.  Indcccl,  though 
excelUiitly  bcj^un  by  Kiiclid  in  his  "  Sett  in  Cinonis,"'  it 
rcinainod  all  l)ut  un  iclvaticcii  uiii.l  the  re  ent  researches 
of  H.elmholli.  It  is  to  Aristotle  that  we  owe  the  general 
test  by  which  to  distinguish  an  art  from  a  science ;  a  test 
so  satisfactory  and  so  neat,  that  it  produces  the  effect  on 
the  mind  of  a  mathematical  demonstration ;  a  form  of 
proof  which  is  too  often  only  e  roundeboat  way  of  re- 
stating a  setf-erident  proposition.  Aristotle  said  that  ait 
at  its  best  only  works  by  "rule  of  thumb";  and  states 
that  rtx^n]  is  governed  by  rules.  When  these  rules  arc 
found  to  rest  on  recognised  laws,  the  art  becomes  an 
«jrMmj>i7,  or  science.  This  observation,  made  two  thousand 
ears  ago  by  the  shrewdest  of  all  shrewd  observers, 
remains  as  true  and  as  fresh  as  on  the  day  when  it  was 
promulgated.  To  no  branch  of  human  learning  does  1: 
apply  with  such  force  and  directness  as  to  music.  For 
perfection  in  this  art  has  always  been,  is  n'lw.  .md  must 
contimie  to  be^ooofined  to  a  few  sensitive,  locate,  finely- 
strnsg  BBtaree*  whidi  differ  from  those  of  their  fellow- 
cmitiiwi  in  poiieeibig  a  peculiar  tcchni::ai  power  and 
orpuiisatioo  socfa  that  thejr  instiBCttvely  reproduce,  and 
as  it  were  consonate  to  the  musical  conceptions  of  other 
minds.  In  all  other  respects  they  may  self  indulgent, 
unbusinesslike  unpractical;  im::i,;is  iikIii-J  nut  uncom- 
monly they  are,  o\er-scnsiti\  c  uul  disagree. iblc.  Tspesof 
ilus  class  are  l!ect!io\cn,  Ciutuh;iii,  Mozart,  Weber,  and 
Herlio/.  In  them,  in  fact,  the  full  dcvelopmciU  of  artistic 
ju  rfcction  has  eaten  up  all  other  good  qualities,  and  left 
no  time  or  inclination  for  what  Plato  calls  "  the  practice 
of  virtue."  The  world  at  large,  secretly  conscious  of  its 
necial  inferiority,  and  always  willing  to  discharge  itself 
of  an  unwelcome  reeponaibih^^tae  commonly  looks  upon 
tlteee  eaoeptional  aatwee  as  tepwseating  the  whol^  and 
not  only  the  artistic  and  eaecauve  tide  of  mnsic.  But  die 
other  exists  notwithstandins ;  and  its  fuller  cultivation 
will  tend  much  to  restore  the  balance  so  disturbed.  In 
this  respect  the  little  book  of  Dottore  Crotti  has  special 
v.iluc-  It  deals  with  the  foundation  of  rhythm  and  of 
music,  and  with  the  str..nge  ami  hitherto  unexplaincil 
emotional  difference  between  the  major  and  minor  scales, 
which  in  the  Italian  arc  prettily  and  correctly  named 
Gaia  and  TrisU  respectively.  The  ratios  of  musical  in- 
tervals and  their  combination  arc  fully  treated,  and  with 
some  features  of  novelty,  especially  as  concerns  their 
physiological  effects  on  the  ear.  The  great  fact,  so  much 
feeiotten  in  this  centnry  since  the  briliiant  jige  ol  the 
Roeefnbin  sdioel  have  beeome  popular,  that  it  »  Ae  ban, 
and  not  the  treble  or  melody,  whit  h  is  fixed  and  funda- 
mental, is  stated  with  abundant  emphasis,  and  distinction 
is  made  between  the  characters  of  repose  and  of  move- 
ment in  different  kinds  of  imisic.  The  assuinjition  th.it 
the  scale  is  founded  prini  i|i-i!lv  on  the  fractions  repre- 
senting the  major  and  minor  tones  with  only  a  simple 
semitone  of  \\  seems  hardly  sufficient  to  meet  theoretical 
requirements  ;  but  otherwise  there  is  much  of  interest 
COOipiised  witiim  the  55  pages  of  which  the  pamphlet 
consists.  It  has  the  merit,  moreover,  beyond  the  his- 
torical point  already  noted,  of  bearing  out  its  title  of 
*  acoostico-plinielepca],"  and  of  adverong  to  the  mental 
or  receptive  me  of  musical  impressions  more  tlaan  oeeara 
in  some  modem  treatises.  W.  H.  STONE 

THE  REMARKABUE  SUNSETS 

THE  following  letter  lias  been  sent  to  Mr.  Norman 
Lodcyer: — 

The  ranariodde  naicts  which  liave  been  recenfly 
upon  several  occasions  have  hnnigbt  to  my 


recollection  die  still  more  remarkable  effects  which  I 
witnessed  in  iSSo  in  South  America,  during  an  eruption 
of  Cotf^Mkxi;  and  a  perusal  of  your  highly-interesting  letter 

in  the  Times  of  the  Sth  inst.  has  caused  me  to  turn  to  my 
notes,  with  the  result  of  linding  that  in  several  points  they 
appear  to  ha\e  some  hcarin-;  upon  tile  matter  wbich  yOH 
have  brouj^'lit  before  the  public. 

I  Ui  July  3,  iS^'o,  I  was  cnj^aged  in  in  ist  tnt  of  Chim- 
borazo.  and  was  encamped  on  its  uestern  side,  at  I  >,8oo 
feet  aljovc  the  sea.  '1  lie  morning  was  fine,  and  all  the 
surrounding  country  was  free  from  mist  Before  sunrise, 
we  saw  to  our  north  the  great  peak  of  lUiniza,  and  twenty 
miles  to  its  east  the  greater  cone  of  Cotopexi,  both  witliout 
a  dond  around  than,  and  die  latter  without  any 
smolce  issuing  from  its  crater— a  most  onaiual  dream- 
stance  ;  indeed,  this  was  the  only  occasion  on  which  we 
noticed  the  crater  free  from  smoke  during  the  whole  of 
our  stay  in  Kcuador.  Cotopaxi,  it  should  be  sajd,  lies 
.-ilxiut  foriy-iivc  miles  south  of  tlie equator, and  was distant 

from  u>  sixty-live  miles. 

W  e  li.id  left  our  camp,  and  had  proceeded  several 
hundred  feet  upwards,  being  then  more  than  16,000  feet 
above  the  sea,  when  wc  obscr\'ed  the  commencement  of 
an  eruption  of  Coio|K<xi,  .At  $.4;  a.m.  a  column  of  smoke 
of  inky  blackness  Ijcgan  to  rise  from  the  crater.  It  went 
up  straight  in  the  air,  rapidlv  curling,  with  prodigione 
vekKity,  and  in  less  than  a  nunote  liad  risen  stMWO  feel 
above  die  rim  of  the  crater.  1  had  ascended  Cotopaxi 
some  months  earlier,  and  had  found  that  its  height  was 
19,600 feet.  We  knew  that  we  saw  from  our  siat:on  the 
upper  10,000  feet  of  the  \iilc,(no,  ami  I  estini;ited  the 
height  of  the  colunm  of  snuike  at  double  the  lieit;ht  m( 
the  portion  seen  of  the  mountain.  The  !o|i  of  the  column 
was  thcrel'i>!e  nearly  40,000  feet  above  the  sea.  At 
that  elevation  it  enrountercd  a  powerful  wind  blowing 
finom  the  east,  and  was  rafnaly  home  for  twenty 
miles  towards  the  Padii<^  seeming  to  spread  very 
sUghdy  and  remaining  of  inky  Uackness,  presendng  tte 
amiearance  of  a  gigantic  inverted  l.,  drawn  upon  an 
otherwise  perfecdy  clear  >ky.  It  was  then  caught  by  a 
wind  blowing  from  the  north,  and  was  borne  towards  us, 
and  appeared  to  spread  rapidly  in  all  directions.  .As  this 
cloud  c.uiie  lie  i:  (.  r  aiiii  nearer  fo  of  course  it  seemed  to 
rise  liigher  ;inii  Iiij^Ikt  in  the  sk\  ,  although  it  wa-  actually 
ot  steniling.  -Sever.d  hours  passed  befoie  the  ash  com- 
tnenced  to  intervene  lietween  the  sun  and  ourselves,  and 
when  it  did  so  ac  Mitnesbcd  effects  which  simply  amazed 
1  US.  We  saw  a  green  sun,  and  such  a  green  as  we  have 
never,  dther  berore  or  since,  seen  in  the  heavens.  We 
saw  patches  or  smears  of  something  like  verdigris- 
ercen  in  the  »ky,  and  they  changed  to  equ.ai:y  extreme 
Uood-ieds,  or  to  coarse  bric]t4ust  reds,  and  they  in  an 
Instant  passed  to  the  colour  eftamished  copper  or  shining 
brass.  Had  we  not  known  that  these  effects  were  due  to 
the  passage  of  the  ash,  we  might  well  have  been  filled  with- 
dread  instead  of  amajenu  nt  :  for  no  uords  can  convey  the 
faintest  idea  of  (he  impressive  appear.uu  e  of  tlu-sr  strange 
colours  m  the  sky,  vcen  one  iiiinute  and  ^i.i;c  ihe  next, 
resembling  nothing  to  which  they  can  be  properly  com- 
pared, and  surpassing  in  vivid  inteniity  the  wildest  efiects 
of  the  most  gorgeous  sunsets. 

The  ash  commenced  to  oass  overhead  at  about  mid- 
day. It  had  ttavelled  (including  its  detour  to  the  west) 
eighty-five  miles  in  a  litde  more  than  six  hoars.  At  1.30 
it  commenced  to  fall  on  the  summit  of  Chimboraio, 
and  before  we  began  to  descend  it  caused  the  snowy 
summit  to  look  like  a  pI<Mighed  field.  The  ash  '..as 
extraordinarily  line,  as  you  w  ill  perceive  by  the  sainijlc  1 
send  you.  It  filled  our  eyes  .and  nostrils  ;  rendered  eating 
and  drinking  impossible  ;  and  reduced  us  to  breath- 
ing through  handkerchiefs.  It  penetrated  everywhere, 
got  into  the  working  parts  of  instruments,  and  into 
locked  boxes.  The  barometer  employed  on  the  summit 
was  coated  with  it,  and  so  remains  until  this  day. 
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Tbat  which  passed  l>eyond  us  mitst  bave  been  finer  still. 
It  travelled  far  to  our  south,  and  also  fell  heavily  upon 
ships  on  the  Pacific.  1  find  that  the  tintr  particles  do  not 
weigh  the  i  25,000  part  of  a  grain,  and  the  tiiiest  atoms 
are  lighter  ^uW.  \\\  the  time  we  returned  to  our  en- 
campn^ent  the  .i;r()sscr  particles  h  id  fallen  Ik'Iow  our  level, 
and  were  settling  down  into  the  valley  of  the  Chirabo, 
the  bottom  of  which  was  7,000  feet  beneath  us,  causing  it 
to  appear  as  if  filled  with  thick  smoke.  The  finer  ones 
ware  still  floating  in  the  air,  fike  a  li^it  fog,  and  10 
continued  until  nij^  ckMod  in. 

In  condttsion,  I  would  wy  that  the  terms  wbidi  T  have 
employed  to  designate  the  colours  which  were  seen  are 
botli  inadequate  and  inexact.  The  most  striking  features 
of  the  colours  which  were  (!ispl;iyed  were  their  extra- 
ordinary strength,  their  extreme  coarseness,  and  their 
dissimilarity  from  aiu  tints  or  tones  ever  seen  in  the  sky, 
even  during  sunrises  and  sunsets  of  exceptional  brilliancy. 
They  were  unlike  colours  for  which  there  are  recognised 
terms.  They  commenced  to  be  seen  when  the  ash  began 
to  pass  between  the  sun  and  ourselves,  and  were  not  seen 
previonsly.  The  changes  from  one  hue  to  anotber,  to 
wfaidi  I  \Km  dnded,  nad  obvious  connectiaii  with  the 
vaiying  densities  of  the  clouds  of  ash  that  passed  ;  which, 
when  they  approached  us,  spread  irregularly,  and  were 
sometimes  thick  and  sometimes  light.  .So  colours  were 
seen  after  the  clouds  of  ash  passed  o\erhead  and  sur- 
roimdetl  us  on  all  sides. 

I  photographed  my  party  on  the  summit  of  Chimhora/o 
whilst  the  ash  was  commencing  to  fall,  blackentn;; 
snow  furrows;  and,  although  the  n^ative  is  as  bad  as 
nught  l>c  expected,  it  fonns  an  interMting  sotivenir  of  a 
icmarkabie  occasion.  Edwakd  Whvmpbr 

December  31 


Taa  anDonaccacnt  that  PioC  Flower  has  soeeptcd  the 
■ppoialmcnt  of  mporiniendeat  at  die  Natural  Hblofy  Mutenm, 

vacated  by  the  resignation  of  Prof.  Owen,  is  prematu'-e,  though 
we  believe  that  Meps  are  being  taken  to  secure  Prof.  Flower's 
aaniaes  te  (hit  importut  aptniiiilBMint 

Wk  r^ret  to  have  to  record  the  death  of  M.  Yvon  Vil- 
larceaa,  one  of  the  auionomers  of  the  Paris  Observatory  and 
a  member  of  the  Academy  of  Science:,  fui  more  than  twenty 
yean.  M.  Yvon  ViUarceau  had  been  a  pupil  of  the  £cole 
Cntial  dcs  Alls  et  MaanlaetMrsSb  aal  was  ngsided  as  oae 
of  the  most  eminent  of  French  mathematicians. 

It  has  been  anaaged  by  H.M.  Tcawling  Conuniaiioaen  that 
Praf.  Melutodi,  of  the  Unlverrfty  of  St.  Andrews,  wfll  ptoeeed 

systematically  .it  ititerv,-i!s  (proSafity  nnce  .1  fortnight)  to  the 
trawling  grounti.-i  on  the  c.-i  t  co.nt  of  Sci^tlaud  for  the  next  six 
months,  and  undertake  cert.uii  investigation.*  conccrninj;  the 
gnNHidt  and  thck  inhabiuuU  £ach  trip  will  probably  occupy 
siboat  two  dayi.  The  Gmtoo  General  Stcam-FIJiiiig  Coeu 
pany's  stc.im-trawler  Jf  j'.'ir.',  which  is  fitted  with  all  the  recent 
appliances  for  such  work,  and  is  a  s«  ift  and  powerful  yteainer,  will 
be  used  for  the  investigatinnii,  which  will  be  at  once  commenced- 
An  experienced  Iong*line  fisherman  and  trawler  Irom  St.  Andrews 
(Ales.  W.  Brown)  will  aeeompsay  the  piefusw  as  airislant. 

Tilt  frieiidj  uf  the  late  Mr.  \V.  A.  I-orhcs,  the  Prosector 
of  the  Zoological  Socie^  of  Loodoo,  have  decided  to  collect 
Us  oiost  faBpottant  papers  in  a  msuwrial  voluM^  and  the 
following  gentlemen  have  been  appointed  to  act  at  a  eooarittce 
for  Ihii  purpose : — Prof.  Flower,  Prof.  IJclI,  Mr.  II.  H.  Johnston, 
Mr.  Mivart,  and  Mr.  Sclater.  'Ihe  committee  find  that  .NIr. 
Forbes'a  papers  can  be  most  suitably  lepabliated  in  a  f onn  aimilar 
to  that  adopted  in  the  awaarial  vehune  of  the  aMmobs  and 
papers  of  Mr.  Forbes':^  predecessor  in  the  Prosectortal  ofRce  (the 
late  Firof.  Garrod).    Following  the  precedent  of  the  "Gairod 


Veeaerfsl  Commtttee."  they  propMe  to' ask  for  tubaeriptioM  of 

one  or  more  gaineas,  and  to  give  to  subscriber!!  a  copy  of  the 
work  for  every  guinea  suhscribed.  .Mr.  i>cUter  will  edit  the 
Forbes  Memorial  Volume,  Mr.  Johnston  will  prepare  a  bio- 
graphical notice  and  portrait,  and  Mr.  F.  Jcffirey  Bell,  $.  Radnor 
Piaoe^  Gbueester  *  Square,  W.,  wU  aflt  as  Seoetary  and 
Tkwamr. 

The  appointment  of  a  Japane-e  ^tudent  as  assistant  to  the 
Pvolimor  of  Anatomy  at  Berlin  has  been  approved  by  the 
Mbditer  of  PnUie  WoiBhip. 

Mk.  Francis  Elgar,  Consulting  Naval  Architect  and 
Engineer  in  London,  has  been  nnanitnotisly  elected  by  the 
Gla-^w  Unieecslqr  Court  (0  the  John  Bld«  Onir  ef  Navul 

Architecture. 

An  expedition  is  at  last  bein;  ofgaaised  nadsr  the  auspices  of 
the  Iki'ish  As<^>ciation  to  proceed  to  Mount  Killoia^jiknH  the 
snow  clad  peak  of  Etttem  Eqnatorial  Afriea.  The  party  will 
be  under  the  charge  of  Mr.  H.  H.  JobaMon»  who  has  iweatly 
re.umed  from  the  Coqgo.  The  wlU  kavs  Englsnd  «t  the 
beginning  of  March. 

HiATY  Indeed  Is  the  burden  of  edueatiag  laid  the 

S  .u;!;c-ni  States  ;  With  only  one  half  at  school  of  a  p  ipuLition 
the  illiterate  proportion  of  which,  among  b3th  whites  and 
netnw*,isfaiereaMng,  and  in  fowe  Sisiss this  lecifuss  ef  iBitewiqr 
greater  among  the  whites  than  aasog  flis  niglWli}  with  the 
negro,  the  non-taxpaying  element,  incrsaslng  fhitert,  notwbb. 
stanflirt;  wlii'c  immigration  ;  with  trades  destroyed,  and  prupeny 
in  con&equencc  reduced  in  value  40  per  cent.,  and  in  isome  State's 
still  falling  in  value;  with  dw  ftanchi-e,  ncvcrthelevs,  given  to 
this  Increaiivg  body  of  iguorsaee  t  evil  indeed  may  be  the  result 
to  a  republic  If  the  whole  Udon  does  not  asrirt  to  eonvet  it. 
Emancipation  was  a  n.itionil  act,  and  the  nation  ought  to  meet 
the  inevitable  consequence.  So  urges  Dr.  Haygood,  in  the 
United  States  educational  circulars  referred  to  last  week,  with 
the  warning  that  no  white  men  wiU  agree  for  long  to  he  voted 
down  bj  a  m^ori^  of  HHtente  hhda  aad  whiles. 

Oit  Thunday,  at  9.ai  piSS.,  a  shodt  ef  eafduiuake  wua  fdt 

in  Fiinfkirchcn,  a  town  in  the  south  of  Hungary,  not  far  from 
the  confluence  of  the  Danube  and  Drave.  The  .shock  lasted 
two  second',  and  was  accompanied  by  a  loud  underground 
roUii^  noise.  At  the  same  time  a  similar  earthquake  aad  noise 
oeeumd  at  fislci^  aplaeetothesouilh  sestefttwfaMer,oalhe 

banks  of  the  River  Drave.  Both  shocks  moved  northwards. 
An  earthquake  shock  was  aUo  felt  at  Lisbon  at  1. 30  a.m.  on 
the  22nd  inst.,  but  dki  not  excite  much  notice.  A  second 
shock,  which  lasted  twdve  stconds,  occuned  two  hours  later; 
being  accompanied  by  subteffsncua  nHabHag^  It  awoke  the 
entire  population,  and  caused  a  p.mic  among  the  inhabitants 
in  the  narrow  streets.    The  seismic  wave  passed  firom  north- 

TKS fburieenth  Annual  Report  of  the  Botanic  Garden  Board 
of  New  Zealand  (1S83)  contains  valuable  information  as  to  the 
ravajes  of  certain  scale  insects  [C^cdda)  in  the  colony.  They  ap- 
pear to  be  pr:n  ir  illyof  twoUads:  one  i^  an /««7a^ nearly  related 
to  the  &u>;ar  c.uie  peSt  of  MautMus,  &c.,  ibeotfMra  Mytitaspu 
allied  to  the  common  "apple  .■-cile"  (.V.  pomt'rum).  The 
/r^a  is  called  the  "wattle  blight,"  bat  appears  by  no  meaoa 
to  confine  its  ravages  to  the  wattle  trees.  According  to  Mr. 
Maakell,  it  is  Uie  ifttik^  that  is  the  ame  scHuu^  fur  it  oMi^ 
runs  in  eountleis  millloos  aO  kinds  of  firult  aad  other  trees  (fortu* 
nately  it  .apinnrs  to  be  enormously  infciled  and  de  troyed  by  a 
parasite).  With  regard  to  remedies,  there  is  a  little  vagueness 
in  the  Report,  owing  apparently  to  the  confusion  of  the  twu 
insects.  The  fint  portioa  speaks  only  of  the  Ictrya,  and  states 
that  Mr.  Engle  of  Ndson  had  completely  destrojred  it  by  the 
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ajiplicalion  of  kerofcne  and  fi  hi  il.  Suli  equciitly  Mr.  Ma^Lcll, 
dealing  «  ith  the  two  i>p«cie«,  say*  that  a  mixture  of  keioicaeand 
Jiiis«ed  oil  (oi]«-tbird  cr  one- fourth  of  the  ftu-mer)  as  recom- 
■eodad  by  Mc  CoOMtock  in  America,  had  Imw  ptrCtctly 
I wccwafal  ao  fiir  m  reganUthe  Mytitasyis,  which  he  diet  nut 
regard  as  serious  in  i(>  jiroimble  efTect  upon  waltle<  {Aca  but 
very  seriuut  with  respect  to  fruit  and  ot^er  tree:!.  On  the  other 
kand,  be  coosaden  all  remedies  ascleas  agiiast  the  Icrryu  of  th« 
vaitle  odMr  dm  Ih*  mdiod  ooeaf  cuttiutc  dowo  and  destroxiag 
Ihe  •Ifac.tMtWM.  No  indlcatioii  b  given,  however,  of  the  ue 
of  a  force-pump  in  di-,tribuiiiig  the  kerosene  ;  if  thii  were  u  cd, 
the  remedial  agent  might  be  d:.tr>^)uted  to  a  greater  height  than 
would  be  pOEsibla  \lf  aere  hmd  ap,)Ucation,  and  m  >reover  it 
niglit  iMOMdetopaMlntedeiiie  hed^  &c.,  the  iBteriorof 
wMcii  it  we«U  be  inpoiiible  to  drendi  by  hand  Uboor.  The 
improved  form  of  a;  pHcatiTn,  as  .1  "kerosene  emulsijn," 
recommended  by  Prvf.  Riley  and  Mr.  ilubbard,  did  iiut  ap|>ear 
to  be  known  in  New  Zealand  at  die  time  the  Report  wti  drau  n 
•p.  Any  %tei  it  fa  >ati«factory  to  hear  that  the  Jmdkima  npt>li- 
cation  of  kemow  will  ctrtainly  destroy  icale  iuMCia  wilhoat 
necessarily  damaging  the  plants. 

The  Mue  Rc|>art  ipeaks  my  hopefully  ol  Ihe  nkiniate  sue- 
««■  of  nttonpta  In  cnltivni*  hope  in  the  motlnee  of  Wellington ; 

in  Kelson  success  has  been  already  secured.  The  great  draw- 
buk  is  the  expense  of  pr  oviding  the  neces^ary  pii<i,  aiwi  much 
!>tress  i-i  laid  u|.>ou  the  necessity  for  cultivating  oak,  ash,  birch, 
and  species  of  Eut^yftut  tot  that  perpMO.  Of  tlie  indigenous 
pol«^  tlwM  «r  A>ntetw«09W  an  wU  to  be  AensitdttaUe. 

TnK  :ii5[iitions  ti)  the  Zo  jI  .gicjl  S  iciety'n  Gardens  dnrii\g  the 
past  Meek  imclude  a  Tuque  .Monkey  (A/iuiuuj  pUentiu')  )  from 
Ceylon,  pwiMhil  by  Mr.  J.  H.  Barker ;  a  Macaque  Monkey 
(4fiMaaKr9MM((pMd)  from  India,  |Mre>eoted  fay  Mr.  Dovgbu; 
%  CoHiBon  IfarwMet  {BafaU  jatckus)  from  Bndl,  pteacaied 
by  Mn.  Archer;  a  Moorhen  (GaUinuU  chlarjfus),  Bntish, 
prascnted  by  Mr.  T.  E.  Gann ;  a  Gannet  (Sula  basiana), 
Britiflb,  pwMrted  by  Mr.  J.  C.  Baxter ;  two  St.  Thonus'ii 
Coourea \Cmmrmt  .nmHtfani)  frm  St  Thomas,  We  t  Indies, 
p«iM»Btei!  by  Mr.  C  WUBlt  EnUe ;  two  Pringed-lipped  Lam- 
preys {PdivmyiL'n  branchialii),  Riiii  h,  preseiUctl  by  the  Rev. 
F.  T.  Wethered ;  a  Pied  Wagtail  (MoUuiila  lu^iUiruU  British ; 
•  SUty  BgNt  {drimgiAri^  Eun^peMi,  iwcbtted. 


'JNTERNATIONAL  POLAR  OBSERVATORIES 

T  liEG  to  inclose  you  an  extract  from  a  letter  just  recelwd  fitmi 
Prof.  Wild,  President  of  the  Inteniationa!  Polar  Com- 
mittee, and  which  givea  infiimiitioB  ns  tothe  leseral  expeditiunb. 
which  coodttdcd  obwrvatfanmintlM  eirannpolaricgioiMdnriiig 
the  twdve  numths  ending  AngBM  3t,  1883. 

Robert  H.  Scott 
"  1  fake  this  opportunity  of  stating  concisely  what  I  have 
hitherto  irnmt  as  to  the  pnoent  ooBcution  or  thetanuoof  11  - 

various  expeditions. 

"  I.  The  United  States— Point  Barro-.s  .— The  KxjK_-Jiti.jn  was 
to  have  returned  in  the  summer  of  18S3.  Defiriile  infonr.ation 
as  to  its  return  has  not  yet  been  rcceivcii. ' 

*'  2.  England  and  Canada  — Fort  Kae,  on  the  (ircnt  Slave 
Lake. — According  to  a  communication  received  fn.ui  Mr.  .sc>It, 
dated  November  21  last,  the  Ex'<c(liti  in  his  .ifclv  returned  to 
England. 

"3.  United  States— L.iil>;  Fran,.hn  Hay.  —  The  .tttcmpts  to 
iclieve  the  Expedition  thi-  ^u  ii-ncr  by  ship  h.ivc,  like  tln^t  of 
hst  year,  failed  owing  t)  the  uiifav  u'.-ihic  €•  ns'iiioti  of  the  ice. 
(Extract  from  neu  spapers.) 

"4.  Denmark — Godhavn.  in  Grcenl.ind. — Acc  irding  to  a 
cootmnnlcation  from  Captain  HoflFmeyer,  dated  December  8, 
the  Expedition  has  safely  returned  to  Copenhagen  with  a  rich 
Store  of  obeenwions. 

"5.  Germany — CumWland  Sound  (Oavis  Strait).— Accord- 
ing to  a  cn  iiiii',tiiii;a!i  n  received  from  Dr.  Neumayer,  dated 
'  W«  bclicTc  this  p«iiy  anivtd  at  San  rraiKiMO  son*  wseks  i«o  —In. 


I   No-.  i      cr  I,  the  Kx[  edition  has  N.ifel\  returned  to  HaDdw^ 

h.wHi;^  completed  Its  ta.sk  in  a  fatistactoiy  manner. 
I      "6.  Count  Wikzck's  Station  ( .Vu^ii  ia) — |.iu  M.iyen,  in  Mary- 
I  mu  s  B.iy.  —  The  1  xiJciiition  ha>.  alcly  returuei)  t  1  V  n-nna,  having 
.  completely  carried  out  its  pi o-r.iniiiie.     .X  short  rcpuit  of  its 
operaliomt  has  Viccn  pul'lishcd  by  M.  \on  Wohlgemuth,  the  Chief 
01  the  tx|ouition. 

•'7.  Sw  eiieii — ."^piuljergen  (Cape  Tbordsen,  in  the  Ice  tjord). 

—Dr.  Kuix-nson  states  that  lha  Espadition  haa  nfaly  ntoiaad 

to  Stutkholm. 

"S.  Norway — Bossekop,  near  Alien. —Krrni  a  letter  from 
Prof.  .Mohn,  dated  September  7,  the  txj^ietiilioa  stopj^^  work 
on  .August  31,  having  completely  carried  out  its  pruKramme, 
and  on  Sejitcmlwr  17,  accordmg  to  a  re]X)it  iu  Aa  urtn  (October, 
1883)  it  'afcly  returned  to  Christiai  ia. 

"9.  Finland  —  Sodankyla. —  I  he  Kxpcdilion  completed  its 
task  for  the  first  year,  hut,  according  to  a  communication  from 
Prof.  I^xstrom,  dated  August  5,  the  o<  servatioos  wilt  be 
continued  another  year,  as  the  Oovenuncat  of  Finiaod  hat 
provided  the  funds  mr  the  purpose. 

"  10.  Russia — Nova  ZemUa  (MoUer  Bay). — The  Expedition 
relumed  to  St.  Peicrsbufg  in  October  with  a  rich  store  of 
obAervatioiis. 

"II.  Holland— The  Kara  Sea.— llie  Expedition  could  not 
reach  its  original  place  cf  destination.  Port  Dick;  on,  bat  waa 
surrcNtuded  by  ice  in  the  Kara  Sea,  and  has,  according  to  a  letter 
from  Prof.  Bnys  Ballot,  dated  October  i,  safely  returned  to 
Utrecht,  having  under  the  circumstances  only  imperfectly  carried 
out  iu  prognmne. 

"12.  Knnia— Month  of  the  Lena  (Sagastyr).— The  Expedi- 
tion, which  suffered  from  storms  daring  the  passage  down  the 
Lena,  was  itot  properly  established  until  October  ao,  1882  ;  from 
that  date  it  has  been  able  to  carry  out  all  the  work  laid  down  in 
the  programme.  It  will  continue  its  observations  for  another 
winter. 

"  13.  France— Cape  Horn  (Orange  Bay,  Terra  del  Fnego).— 
According  to  a  report  from  Prot  Mascart,  dated  November  17, 
the  Expedition  has  returned  safely  to  Paris,  with  a  rich  stOKM 
materials. 

"14.  Germany— The  Island  tA  South  Georgia  (MoUke 
Harboor). — This  Expedition  haa  aLo  Mftly  wfmao,  armnting 
to  a  oonuMuiication  from  Dr.Manauqw. 

"  Of  the  fourteen  Expoditions,  thereCaie,  three  will  continue 
their  obaervatkms  fur  abont  another  jear  (Lady  Franklin  Bay, 
Sodankyla,  and  Lena  ddlaj  i  ttaaoaannanaaoi  a  fMWih  (Point 
Barrow)  is  at  present  ndtavmf  tbm  otter  In  baie  safely 


MOVEMENTS  OF  THE  EARTH^ 

'T'Hl^  several  ide.is  cor!ccrnin>»  the  movements  of  the  earth 
v^hich  were  introduced  in  the  last  lecture  will  in  the  present 
one  have  to  l>e  dealt  with  \\\  [greater  detail. 

It  wa«  then  agreed  that  if  the  whole  expanse  of  the  heavens 
were  to  travel  "ith  a  jeificlly  equable  muli  in  in  tic  direction, 
such  a  motion  for  ni  tance  .is  would  result  from  all  the  stars  being 
fixed  to  a  sulid  tr.iiis:iii  en;  u'lstance  like  those  cry.stal  hphcrcs  that 
the  ancients  really  be  leved  to  exL-t  ;  or  if,  on  the  other  band,  the 
e:ir(h  he.-clf,  instead  of  beini;  free  to  turn  as  she  li>ted  with 
v.iryin^  vch  city  in  any  direcli  m,  really  went  with  perfect  con- 
ilancy  in  the  direction  n]  1;  o  11  c  lo  the  apparent  motion  of  the 
^tars,  the  visible  effects  siwuhl  l>e  llie  s.ime  m  both  case.',  so  that 
an  apj-e.il  to  jur  eyes  \>mu'<l  11  .t  ^uHice  to  enable  us  to  say 
whettier  the  earth  uj  jveil  or  m  lietlicr  she  remained  at  re-t  while 
the  celc  tial  sphere  rcvt  lved  around  her. 

Under  tlicsc  circumstances  what  is  to  he  done?  It  has  l>een 
seen  h  j  .N ,  huth  willi  rrgard  to  the  measurement  of  space  and  the 
nie.L8urcii.cut  of  time  fi  1  astfonoiiiicai  purposes,  thore  interested 
in  the  ]>liy  ics  .tnti  li<Muiies  of  the  varioos  clas»es  of  celc-tial 
Ix  dies  <  utside  our  o«n  earth  have  picked  and  chosen  now  one 
hit  of  physical  science  and  now  another  to  help  them  in  their 
inquiries;  and  with  regard  to  this  very  important  question, 
"l>oes  the  eaith  move  or  is  she  at  re^t?"  we  shall  lee  how 
very  beautifully  and  perfectly  the  question  has  been  answered 
by  the  application  of  certain  n.cchanical  principles. 

The  majority  of  people,  I  suppose,  have  some  acqnaintancr, 
hnwmr  elifhl,  with  machinery- with  steam  aoginaa  for  iai> 

*  CbntiaiNdft«mp.<9. 
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•ttUMS;  md it  Is  a  familiar  fact  how  very-  important  a  |)art  is  played 
in  the  steam'-aigin<:  hy  the  flywheel.  Why  shuuM  th»l  be?  Why 
nhoold  this  flfwhccl  l,e  o  imjiortant  that  it  i>  only  quite  recently 
that  mechanicians  have  le.-imcd  to  do  without  it  ?  r  or  this  reason  : 
if  a  mass  of  matter  such  as  a  flywheel  is  oQce  made  to  revolve,  it 
will  retain  that  motion  for  a  lon^  time,  resisting  any  tendency  to 
an  incTMMa  or  decrease  of  iu  Tdodty.  It  is  ia  e—tmnnncn  of 
tUi  pioptrtr  vliidi  tbn  rovohnnc  flywhed  dommmi  ttnt  na 


rtOi  •y.^RavidlrnMiBrwtMltafr«Mdai«n««odorii«aaia 


t  ;.l>o  acts  in  f  reventing  the  engine  nwlirg  Ico  sudden  a  start 
In  addition  to  thi<,  when  we  have  a  mats  of  natter  in  tb*  con- 
dition of  the  revolving  flywheel  it  ba»  Kmc  very  peculiar 
qtialities,  only  observed  when  .<  ucl*  a  11  ass  of  matter  is  in  motion. 
If,  then,  «ehave  a  wheel  fo  ai ranged  that  %  very  rapid  rota- 
tion is  beini;  iin|  arted  lo  it,  it  does  not  hchaTe  a*  it  would  when 
at  rest  These  properiies  pos<.es^«d  l  y  a  rolat  ng  body  can  be 
well  abown  by  an  iuttiuDcnt  know  a  aa  ibe  gyiwcopai  of  tchkh 
we  Aall  ipwk  Bon  Mlylatcraa^  IteoiuiitotiMMUlyof  a 


JIP.SI    WniiaigdMiofpiMtw.  c^taifcadgsa; AA,a%aitMifat 


dbk  tn  wbidi  •  viry  ntpM  rotation  caa  be  imputed  bjr  n  tmin 
of  wheds  or  by  other  means.  If  the  disk  be  set  rotating,  it  is 
found  to  poasesa  those  curious  qualities  of  which  I  have  spokien. 
If  wfailitiotatiiiciUaU^Ttiiodly  it  beplaeediatlie  podtiMi 


shown  in  Fig.  27,  it  will  not  (all,  bat  wfll  taltcon  a  aMwaoMBt 

of  revolution  round  the  stand. 

From  considerations  suggested  by  this  and  other  similnr  ex- 
periments, Foncault  poin'ed  out  that  it  might  be  dcmonMrated 
whether  the  earth  moved  or  whether  she  remained  at  re*t.  It 
struck  him  that  the  problem  should  be  attacked  somewhat  ta 
this  manner : — 

Sttt'pote  the  -earth  to  be  at  rest,  and  that  eitber  at  the  nortb 
or  <ottth  pole  a  pendulnm,  suspended  so  that  its  point  of  support 
had  as  Uttle  ooaaeclion  witb  the  cutb  n  poaible— «o  that  it 
should,  in  fact,  Hlte  tbe  rotating  liywbed,  be  indepeadnt  of  ex- 
ternal iaflnences,  were  set  vibnttng.  Then  an  obserrer  at  tba 
nortb  or  aooib  pole  tvould  note  that  the  swinjiing  pendnlwn  (Ibe 
earth  being  considered  as  at  rest)  always  h:id  the  same  relalioo 
to  the  objecta  on  hb  horizon.  But,  said  Foucault,  suppose  that 
the  eaith  does  move,  llten  the  swing  of  such  a  pendnlna 
wonld  aot  ahrayi  be  the  s.tine  with  rqpra  to  tbe  placet  on  the 
oheiTiULiV  horiton.  Let  the  earth  be  represented  by  a  globe. 
Snppoae  it  to  rotate  from  ucst  to  east.  Place  it  « ith  the  nortb 
pole uppennovt,  and  »et  the  pendulum,  whose  point  of  support  is 
disconnected  from  the  rotating  earth,  vibrating.  Then  the 
pendnlwn  will  appear  to  tnTelfrom  left  to  right  as  the  earth 
rotates  firom  right  to  left  bcacsft  it  Now  suppose  the  pendulum 
to  be  suspended  in  the  same  way  at  the  aouth  pole,  right  and 
left  aow  being  changed.  The  enrth  of  eoanc rotates  in  tlie  sau>e 
!  direction  aa  before^  but  tlie  pendutum  aow  appcan  to  change  the 


rn>B^— S/rawg;*:  i;«Ml«i«w. 


plaae  of  its  swing  IhuB  r^t  to  left.  At  the  eqnator  tbe  eaitk 
simpler  rotates  straiglit  up  and  sbmi^  down  beaeatb  tha 
sn  ingng  pendnltun. 

Fn»  these  con^  {derations  it  liecame  evident  to  Foacaidt  tiiat; 
if  there  were  any  possibility  of  demonstrating  tlie  Bovement  uf 
the  earth  by  means  of  the  pendulun,  the  deanastratioB  wotdd 
take  this  form.  Provided  it  were  possible  to  swing  a  pea* 
dulum  so  that  it  ibonid  be  as  fiea  aa  pao>ible  Iran  any  mfluenee 
due  to  tbe  rotation  of  the  easdi,  aad  take  that  pcndnmm  to  the 
north  pole,  it  would  appear  to  make  a  onnpieto  cwing  round  the 
earth  in  exactly  the  same  time  that  it  reaUy  tsJics  tbe  earth  to 
make  a  complete  rotation  beneath  it.  At  the  so«tb  pole  ex- 
actly the  same  thing  woald  happen  except  that  tbe  surface  of  the 
eaiU  woald  appear  to  aova  ia  the  opposite  dinctiaa  to  what  it 
didatiheaonhpde.  Now  it  will  be  pcrfktly  dear  tlM  if  we 
thus  get  a  pendawm  appearing  to  swing  one  way  on  aecoent  of 
the  true  notion  of  tbe  earth  at  the  north  pole  and  in  the  opposito 
direction  oa  account  of  tbe  true  motixw  erf  tbe  earth  at  the  sonth 
pole ;  at  the  equator,  as  we  Ibnad  ia  dealing  with  our  model  eaith 
and  model  penaaltto,  it  will  not  daagnibe  plane  of  swbg  either 
way,  that  is  to  sav,  the  time  takea  vj  a  pcndnlnm  to  make  a 
complete  swing  will  be  the  —nftlTrrt  passible  at  the  poles*  whilst 
at  tbe  equator  it  will  be  in&oita. 

At  all  pbwss^  therefor^  brtwaaa  either  pole  aad  Oe  eqaaler 
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the  period  of  swing  will  be  different,  and  the  time  la'.cn  to  make 
a  complete  swing  will  increaM  or  decrea-e  as  the  tquitor  i* 
ap|iroachcd  or  receded  from.  So  much  for  theoretical  c  •ii-idera- 
lions.  Can  ihey  be  put  to  the  test  of  e»i>eriment,  and  an  ai»wer 
obtaine<l  from  nature  herself?  The  fact  ii  that  this  Idea  of 
Foucault's  i«  vt  beautifully  simple  that  anybody  can  make  the 
experiment  providing  he  has  the  meant  of  using  a  very  long 
pendulum.  This  peaduluin  mu<t  be  rigidly,  but  at  the  tame 
rime  very  indejiendcntly,  supported. 

Beneath  the  pcmtnlum,  in  contact  with  the  earth,  and  therefore 
showing  any  movement  of  rotation  which  the  Utter  may  (Krttess 
b  a  board,  on  the  centre  of  which  the  ]>endulum  nc.irly  re>ts. 
From  the  central  point  of  this  board  lines  are  described  .-how. 
ing  <io  many  degrees  from  the  central  line  over  which  the  pendulum 
bob  swing?.  'ITiete  preliminaries  being  arranged,  let  the  )>en- 
dulum  1>e  started.  This  i%  done  by  drawing  it  out  of  the  vertical 
and  ly-ng  it  by  a  thread  which  is  burnt  when  it  is  desired  ta 
start  the  espetioKnt. 


Then,  in  consequence  of  that  qualtty  the  exi  tence  of  which 
was  revealed  to  us  by  the  rotating  diikk  and  which  is  posses-sed 
by  this  vibrating  pendulum,  and  in  c insequenoe  of  the  precautions 
which  have  been  tal.en  to  ]>revent  itx  ^wing  being  interfered  with 
by  the  m)tiii:i  of  the  earth  or  other  perturbing  iiiiluences,  it 
should  be  found,  if  Foucault's  a>j^umptton  be  correct,  that  the 
earth  is  movi  .g  liencath  the  pendolam.  And  if  all  the  conditions 
of  the  experiment  have  been  complied  with  it  is  found  that  the 

I  pendulum  moves  over  the  scale  as  the  earth  rotates  beneath  it. 

'  That  then  is  one  demonstra  ijn  of  the  exi<tencc  of  the  earth's 
rotation. 

The  question  now  arises  whether  there  be  any  other  method 
of  determining  the  same  thing.  There  i-',  but  in  answering  the 
question  in  the  affirmative  it  must  be  said  that  this  second  method 
it  neither  so  simple  nor  so  satisfactory  a-^  the  first. 

We  owe  it  also  to  the  gcnioj  of  this  ^ame  man,  Foucatilt.  It 
depend*  upon  the  same  principles  and  connected  with  the 
I  same  ,serie«  of  facts  at  the  other,    liut  befo.e  proceeding  to 


Fio.        Tranat  iiutrumcnt  aad  clock. 


discnst  this  second  experiment  it  will  be  well  to  consider  these 
two  tables,  which  have  been  taken  from  Galbraiih  and  Haughton's 
"  Astronomy,"  because  they  show  not  only  what  the  swinging 
pendulum  should  do  if  it  behaves  properly,  but  also  what  the 
gyroscope,  the  instrument  used  in  the  second  experiment,  should 
do  if  it  behaves  properly. 
The  first  table  is  called 


Hourly  Motion  of  Ptndulum  Plant. 


Pbce 

North 
Lu. 

Otwervcd 
moiion 
per  hour 

Calcula. 

led 
moiKn 
per  hoar 

Obftrvtr 

Ceyloii 

6  s« 
40  44 

46  la 

48  50 
51  t7 
JJ  10 

57  9 

1  £70 
9733 
9  955 
9  970 
io°5>a 
II  500 
II  768 
II  91s 
la'TOO 

i«,5 
9-814 
9833 

10^ 

•  I'ra 

l|-7«3 
i»o6j 
13  6jo 

Schav  and  Laraprejr. 
Loomit. 

Canwell  and  Norton. 

Duraur  and  Wartnuui. 

Foucauk- 

Bum. 

Galbraiih  and  Houghton. 
Gerard. 

Providence,  K.I.. 
New  Haven,  Ct™. 

Paris  ... 
Briuol. 

The  second  is 

Rotation  of  Earth  dtdured  from  PtndmlMm. 


Place 


Colombo,  Ceylon   

New  York  

Providence,  R.I  

New  Haven,  Ct  

Geneva  

Paris  

Bristol   

Dublin   

Aberaeen  

Mean  value. 


lime  of  Roudon 


h. 

m. 

s. 

23 

•4 

20 

24 

8 

9 

23 

38 

29 

23 

50 

7 

24 

4« 

39 

23 

33 

57 

23 

S3 

a 

24 

14 

7 

23 

48 

49 

23  S3 


The  pendulum  plane  it  of  course  the  plane  in  which  the 
pendulum  swings.  The  first  column  in  Table  I  gives  the  place 
where  the  pendulum  was  set  twinging,  the  second  the  latituuc, 
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the  dAd  ite  «IN<n«i  notioB  p«  how,  aad  the  fiMtditte  cdea* 
lattd  OMliaa.  Thtlablihubemu drawn  np  that  it  bcgimwith 
pbCM  BMmt  the  eolhV  cnitar  ml  pvm  gradulty  to  otberx 
nitihcr  awqr,  fataf  fiom  CejrkM  tt  6r  N.  lat.  to  New  York  at 
40*  N.  kt,  xTflw  Hra  at  41*,  tad  «adii«  with  Aberdeen  at 
57*.  AttheMHwaadiriMeitwaibeteeiithttAeiMadaliuD 
■triage  Onu^lni  Ihin  r  per  boDr,  whiht  at  Abcfdoen  it  nrlnfi 
Ihioqih  an^  13%  wUcih  la  aa  appcoxinatlon,  at  least,  to  m 
•■II  hM«  nade^  that,  rinee  toe  rolatioa  of  the  pendalain 
wQI  be  laott  impid  at  eMiarpok»  the  fvrthtr  iron  the 
m  nriaf  it  tbegrcatirtriuba  thenBrnbarof  degree* 
i*er  per  hour. 

To  tarn  aov  to  the  tTToaeopa.  Wa  dial]  expect,  if  vataocced 

albeied  br  tht  carthli  tocattai,  Aat  dM  aagnlar  * 
ithatiadieatcd  brtfia  IN 


\  af  dcffcei 


ar,  in 


[bathe 


bgrltwtUbfttha 
other  words,  that 
•aawla  both  caaa 
.  la  tha  fyiaraojpe,  thai  portion  which  corretpoodi  to  the 
■whwiaf  part  of  the  peadama  i«  the  heavy  disk  seen  in  Jig,  38, 
to  whitt  a  very  rapid  latatlon  can  be  imparted.  This  usk  is 
BBOonted  apon  the  horiaoaial  circle  shown  in  the  figure,  which 
circle  in  its  turn  is  monated  in  a  vertical  one  snspended  by  a 
bandla  of  law  ailk  fibtts  i^ldi  depend  from  the  little  icrcw 
■howB  at  tibe  top,  by  means  of  which  the  whole  qrstem  can  be 
raised,  so  preventing  the  vertical  circle  from  icstUf  its  whole 
weight  npon  the  pivot  bdow,  die  aia  of  which  is  aotso  madi  to 
snpport  the  apparatus  as  to  gakie  U  in  Its  movements. 

Now  i  J  order  that  the  rotatioa  of  the  disk  shall  be  nninflaenced 
by  tha  motion  of  the  earth  a  great  number  of  precautions  have 
lo  be  taken.  The  first  of  tlicse  is  to  iaaare  that  the  whole  of 
the  appaiataa  thafl  be  perfectly  free  to  ntate,  and  that,  however 


Fio.  3?.— HHi**  h  If sasit  •)  spiswb 

much  the  ■■ilk  fibres  <.u|iportirgtbe  vertical  circle  may  le  scrtwed 

u|i  Ml  onliT  that  it  may  not  re<t  Its  «ci>;ht  upon  ihc  pivot,  its 
niati  n  ■■hall  not  1  e  interfered  with — ih.nt  ihcrc  ^h.ill  1  <•  i  o  twijt 
in  ihc  thread.  This  is  the  fir>t  jirecaution  ;  anH,  when  this  h.is 
l>ccn  done,  a  condition  of  things  i>  oliiaimd  in  which  thcapparatu< 
is  jicrfcctly  free  to  move  rnund  a  vi-itical  axis  represented  hy  ihe 
silk  fibres  prolorgcd.  Then,  having  tiilfillcd  thi-i  conditii >n,  the 
next  matter  of  im]x>rtance  is  to  ^cc  that  the  disk  \<\  perfectly  free 
lo  move  on  the  horizontal  axi  .  For  this  jiurposc  the  wheel 
N^hich  holds  the  two  extremities  of  the  axi^i  of  the  rotating  <li-k 
is  armed  with  counter]  oi^c  wci^liis  (^-ec  I'i^.  2S'<,  two  in  a 
boriiontal  plane,  a  a,  and  two  m  a  vcrlical  plane,  of  whiili  i  nc 

IB  aeen  at  u. 

Then  the  knife  cdycs,  c  ■  ,  ^liich  are  exactly  in  the  plane 
of  the  ct:;t-t-  I'f  iii'jtion  Iff  the  whd'c  system,  are  made  to  rest 
on  two  ileel  i  lales  m<ninlc<l  on  a  ci  arate  stand,  in  order 
to  ascertain  if  the  n  fivm^  jartN  aic  jtrftcily  balanced,  the 
perfection  of  balance  bcii.^  delcrmincti  I  y  the  >lowncss  with 
which  it  oscillates  up  and  do«n.  Hut  this  i<  not  all; 
it  must  not  cnly  I  c  so  adjuHcd  by  ihe-e  weights,  a  A,  that 
the  ring  shall  remain  hoiizonlal,  but  it  mu-t  be  to  jierfcctly 
balanced  by  the  two  weights,  one  of  v>hich  is  >eeii  at  B  in 
Fig.  28,  that  if  a  considtraLIc  irclination  be  u  adc  from  the 
horizontal  it  will  l>c  taken  up  equally  on  loth  sides.  Finally, 
the  instrument  mu  t  iie  adjusted  that  when  the  two  i!e!icatc 
knife  edges  arc  p'laccd  f'n  the  tw  1  s'tcl  (ilales  in  the  outer  ring 
(see  Fi^'.  28)  the  ring  carryinij  slit-  di-k  shall  be  perfectly  free 
lo  move  and  have  its  centre  of  motion  exactly  identical  with  the 
centre  of  tn  n  of  the  outer  ring  and  of  tlie  disk  itself.  Then, 
«hen  all  tlic-e  prec.uitions  have  t  een  taken,  and  the  disk  is  ^et 
rotalinij  with  coiMdcrnlile  \eloci:y  1  y  nuans  of  a  multiplying 
whcclwork  train,  we  have.  a>  f.ir.i-vtf  t  n.n.haniL-^  of  the  Ihmgare 
concerned,  an  experia.en;  ji:-t  like  tin:  oiIht,  w i:1i  iS.is  imp' irt- 
ant  diffaeoce,  however,  that,  whereas  the  penduium  cxpcrunent 


ahmya  succeeds,  madi  Iraable  is  often  experienced  in  estperi- 
mcnting  with  the  gyraacope.  Bat,  when  the  multiplicity  nf  the 
conditions  nrcessary  to  the  saecesa  of  the  experiment  is  c  nMjered, 
this  is  not  surprising.  If^  howaver,  all  the  conditions  bave  been 
adhered  to,  the  pointer  widi  which  the  iitstntment  i*  fitted 


(see  Fig.  M)  ought  to  aove  ever  the  scale  at  eaacdy  the  same 
iBtedut  the  pendulum  moves  over  the  aeah  hoMadiit  But 
evea  npposing  that  the  pointer  of  the  gyroscope  does  move  over 
the  paper  and  in  the  right  direction  when  the  apparatus  rotates 
one  vray,  this  is  not  enough.  The  demoastratioa  of  the  validity 
of  the  result  given  by  it  is  that  an  eqmvdeal  daviatkmiaobtaiaea 
when  the  apparatus  is  turned  about  in  every  pocriUe  dircctiosb 
The  iirst  test  of  coarse  is  to  rotate  in  the  opposite  way,  then,  if 
all  the  adiustmenu  bave  been  properly  made,  the  deviation  ob> 
tained  will  be  the  same  in  amount  and  direction  as  before,  and  it 
may  be  taken  that  the  result  obtained  is  then  really  due  to  the 
earth's  rotation. 

With  Ibis  reference  to  the  most  imiX)rtant  points  connected 
with  the  gyroscope,  we  may  bring  onr  inquiries  under  this  bead 
to  a  close.  So  luany  men  have  worked  with  the  instrument  in 
so  many  I.inds,  and  under  such  ricid  conditions,  that  there  can 
be  no  doubt  that  the  rotation  of  the  earth  b  demonstrable  by  it, 
aliboujjh  certainly  its  verdict  is  not  anything  like  so  sharp,  or  so 
clear,  or  so  easily  obtained,  as  that  given  by  the  pendulum. 

Our  appeal  to  |>hysics  has  at  once  put  out  ot  court  the  old 
view  of  the  arrangement  of  the  universe,  which  pkced  an  im- 
movable earth  at  its  centre.  How  Copernicus  w as  the  first  to 
point  out  that  this  old  view  wax  incorrect,  and  that  it  was  the 
earth  «  hich  ir.oved,  and  how  Galileo  was  persecuted  because  he, 
in  times  much  les!(  forinna'c  than  onr  ana,  had  the  couinge  to 
fay  so,— these  are  familiar  pofaus  hi  the  history  of  the  discovery 
of  the  earth's  rotation. 

Having  then  demonstrated  the  existence  of  this  particular 
movement  of  the  earth,  we  luust  now  proceed  to  a  consideration 
of  the  rate,  directi  :in,  and  results  of  the  movement, — connect 
in  flMt  the  p<mdu]nm  o'  FoncnuU  with  that  of  llnygbens,  and 
regard  the  physical  ]xndulum  as  giving  an  important  use  to  the 
exjieriments  of  Galile<i  and  of  Huyghens  in  which  they  caused  it 
to  act  as  a  controller  of  time. 

Turn  back  to  our  two  tallies.  They  are  not  without  interest 
at  the  present  moment.  In  the  first  table,  "  Hourly  Motion  of 
Pendulum  I'lane, '"  the  ol  served  motion  of  the  )>endulam  plane 
jier  hour  is  connected  w  ith  ;he  latitude  (<i  the  place  at  which  11 
s» ings,  varying  as  that  vanes:  and  thercfi)re  the  observe<i  irotion 
in  ariy  latitude  ou^ht  to  give  the  same  value  for  the  c.irth's 
rotation,  the  closeness  of  which  to  the  real  valne  will  at  the 
same  tune  be  a  BNaaBR  of  tha  aaonaqr  of 

olviervation*. 

I,e;  Us  nuleavour  then  to  tind  out  in  what  time  the  earth  must 
go  round  111  onifr  that  Ihe  i-^miulum  phne  may  vary  (say) 
Ij'j'  per  hour  in  Ceylon.  I  \  \  iti  Dublin,  ami  mj  f  irlh. 

Taking  our  clock  a*  hemg  i!i\iiied  into  twelve  hours,  each 
hour  into  sixty  minu  es,  an  l  cnch  of  these  again  into  sixty 
seconils,  it  is  found  (>ee  Table  21  ib.it  the  vntre  for  Ceylon  is 
23h.  14m.  20f  ,  and  fcr  iHiblin  .:4l:  141.  7-  .  it  ^  n  c.-i:;  value 
ol  the  ob  ervaticins  at  the  various  place--  uif m  1  ''k?!:  in  ibL 
tabic  being  23h.  53m.,  so  thai  according  to  tb  ii  1  il  c  tlie 
earth  lotatcs  on  its  axis  in  a  few  minutes  less  th.m  twenty  fnur 
hours. 

Now  although  such  an  apprnxiirati  in  lo  the  real  vaUic  may 
suffice  for  the  j;rcat  11, as-  of  m.^nkind,  it  is  not  an  astroiiouiical 
way  of  dealing  with  the  ijucstion.  We  have  seen  the  cirtuni- 
fere  xc  of  a  circle  divided  tirst  into  degrees,  then  into  \  degrees, 
next  into  seconds,  ai  d  fin.Tlly  into  tenths  of  seconds  ;  Iry  the 
application  of  electrical  printi]'le-,  time  I  -.-,  be  -i  even  more 
finely  divided,  and  the  oue-'n  n  naturally  nri-es,  Arc  there  any 
means  of  determining  the  ex.ict  jvcriod  of  the  earth's  rotation  ? 


There  are  means  of  di^  ini;  thi 


In 


the  last  lecture  occasion 
was  taken  to  jKiint  out  that  the  st.ir-  in'iir.tely  removed  from 
the  earth  ;  the  stars  being  50  inbinitily  distant,  a  slight  change 
m  their  ixi^ition  uill  not  l  e  i>crcep!ib!e  to  an  observer  on  the 
earth,  and  the  place  of  a  star  to-t'ny  and  its  place  to  morrow  are 
the  same  so  far  as  relates  to  .uiy  j  arallactic  chan^;e  of  ])fsitn.n. 

This  being  premised,  it  wili  l  e  ilear  that,  in  order  to  j;ct  out 
the  e\;ict  period  of  tlie  earth  s  r.  i:.-.:ion,  one  only  Ims  10  make  an 
ob  crvation  of  any  star  on  01  e  p.-rticular  ilay  (  utli  observation 
l.cin;^  iif  course  made  witli  a  cl  cki,  .in<l  repeat  the  ob-eivatioti 
when  the  star  i<  in  the  s.unc  p' siiion  on  ihe  succee<Ung  day. 
The  time  which  elapses  between  the  observations  must  be  the 
time  taken  by  the  earth  to  make  a  complete  rotation.    But  it 
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wiU  be  a»kcd.  How  an  tba»«  olacrationi  atde,  wd  bow  in  it 
known  when  the  Haa  <r  la  dw  nme  poiitioa  WMD  At  MCond 

ob«<rvntion  is  made  ? 

For  this  purpose  a  transit  instiument  lued  (MB  Kg.  Jo). 
Tbiii  difTers  from  an  ordinary  telescope,  being  so  moontea  as  to 
move  only  up  and  down,  and  ii  arined  not  with  simple  cross 
wirea,  but  frith  an  odd  nuiulx-i  <>f  paralld  and  equidistant 
VCllkal  wires  crossed  by  a  -^Hj^.c  horizontal  wire.  It  is  also 
woally  pro.  ded  with  a  circle  to  give  declination.  If  from  any 
part  of  the  earth  an  obtervation  be  made  on  any  particnlar  star 
on  one  day,  and  then  another  obaenration  made  on  the  same  star 
when  it  is  in  the  ome  paction  the  next  day,  as  haa  been  said, 
the  interval  between  me  two  obwnraiions  must  be  the  time 
taken  by  the  earth  to  wan  tt/oA  OHMe. 

By  haviaf  sndi  u  wnogement  a<i  exiitt  ia  iltt  Uaiwit  laitru- 


Fio.  ta.— Showinc  that  the  true  heriasnorapolaisikaaqBaMr. 

MK^b^wMdiitfluinriigbiCbeidane  wbiefaooincMaiwMiae 
ab  M  wUdi  the  earth  tnii%  anj  Mr  mjr  be  choeen  for  the 
rtVrailiaa.  Sappoae^  for  imitiiicr,  lh«  iMtrment  be  pointed  to 
At  MiA  pole  alv,  tbea,  in  conMiMtee  of  the  tremendous 
diMMet  off  Ike  alin^  the  aada  off  the  tdeacope  is  practically 
cofacfcfant  with  &e  tail  of  the  earth.  Bat  nppose  another  star 
to  bt  obicmdl,  k  wai  be  qoite  dew  tkit  we  may  make  the 
obaerrMiOB  on  it,  or  any  otter  star  we  cbooie.  When  the 
hgWMttt  to^ug^tjt^ jgehte  te^  tf|t  wiicfc.   A  ttar  la  Iht 

*•  It  is^Snrvtd  whea  croaritf  the  ocDtxal  wireof  the  ioatnumt 
oat  dtT,  aad  aotad  tMlB  iraaa  it  omnt  that  win  on  (ht 
moeceaing  day .  Bat  ttt  obterrer  doea  not  Bmit  Ma  nbwt  wllta 
tollwaattMMial  wli%iB«iidirto«aeertalawfaeafhtrtarii  ia 
fhttMcf  tktfitU.  irktdldw»litai||ilateU«olMtm^ 


fiO.  ii^-SbHnaa  that  A*  pdta  He  in  the  horfjsa  al  Ike  ««HMr. 

tfoB.  TbM  it  wlqrdH  simple  croto  Vina  ha»»btWf«Bitatd  by 
aqratmoTwimfneFiE.  30-  Attktstvaoisaidte  lield  of 
vttw,  thttlHtner,  Ustaatav  to  tht  btata  of  die  dock  aki^e, 
noteaOe  time  whea  it  eroMea  each  of  the  wires,  and  takes  the 
laeta  of  these  observations,  thns  atttlatag  to  a  smnIi  greater 
aeoua^  than  if  he  bad  merely  dbetrwd  die  tnarft  over  the 
eemialwifa.  Widt  taoadiaaiy  dock  It  it  foand  that  a  period, 
kiBbjrafewnoaMatilkn  twaatj-foar  tMors,  dapaea  between 
two  sneeeaaive  tnuMllt. 

In  order  to  fet  aa  abiolstely  perfect  tottNM  of  tttoe,  the 
dodtmi^btaBialaddMt  it  ibBBld  aot  bt  taj  hrirtiiiiainsm 
aaodM  of  haai%  arianlH^  aad  itaaads  bat  twoaM^fcar  homa 
oaactiybetwtiui  the  two  traailti  of  Bmt  star.  Wlthadock  that 
antacid,  dia  timt  at  wUcb  a  •tueroitad     OMttal  aiiic  oTttt 


transit  instrument  would  really  give  a  most  perfect  method  of 
determining  iluit  star's  place  in  the  heaven5,  because^  if  the 
earth's  rotation  is  an  equable  one  and  takes  place  in  a  period 
which  we  choose  to  call  twenty-foor  hoon,  then  two  stars  iSo* 
apart  will  be  observed  twelve  hours  after  one  another,  four  stars 
90''  apart  will  be  oi>served  six  hours  apart,  and  so  on ;  and  clocks 
like  this,  rMulated  to  thb  star  time,  exi-st  in  our  ob«ervatMio>, 
being  callea  sidereal  docks,  because  the  time  they  giv^  wldttt 
is  not  quite  familiar  to  everybody,  is  called  sidereal  time. 

Now  let  us  consider  our  position  on  the  earth  with  regard  to 
the  stars.  Thi%  is  a  ver)'  interesting  part  of  onr  subject,  not 
only  in  it^  scientiiic  aspect,  but  from  the  point  of  view  of  its 
usefulness,  whether  we  witb  to  stndj  the  atars  or  define  pUoes 
on  the  earth's  surface,  tlie  httar  amtter,  however,  bemg  so 
intimatdy  connected  with  ai.tronomy  proper  that  it  is  impossible 
to  talk  about  the  one  without  talking  about  the  other. 

Since  we  divide  all  circles  into  the  circumference  of  the 
earth  maybe  >o  divided,  and  the  method  in  use  of  defining  positions 
on  the  earth  i.s  to  say  of  a  place  that  its  latitude  is  so  much  and 
it!i  longitude  is  so  much.  I.atitude  begins  at  the  equator  with  o^*, 
ai.d  terminates  at  the  poles  with  90*,  beine  north  latitude  in  the 
one  ca^c,  and  south  latitude  in  the  other.  In  the  case  of 
toogitude,  there  is  no  audi  aimplo  starting  point,  for  whilst  ]ati> 
tude  is  coiuued  fitaoi  the  oqattor  by  everybody  all  over  tba  waU, 
loagitade  may  commence  at  aay  point.  In  England  we  count 
loi^tade  from  the  meridian  of  Gfeenwidu  When  the  transit 
instrument  at  Greenwich  is  swept  from  tht  aoitlt  Doiat  through 
(he  zenith  to  the  south  point  it  describtt  a  half  Bwclc^  wIlieBlt 
called  the  aicrkUan  of  Greenwich. 


If 

Fm.  94.— HstiaM  ofa  place  in  ■ud-latttodc 


That  is  one  point  Another  point  is  tliis.  Suppose  the 
instrument  to  be  set  up  not  at  Greenwich  but  at  the  north  pole. 
Then  the  true  hiiri/on  of  the  observer  will  be  along  the  equator. 
Remove  tile  inMrunient  to  the  equator,  and  the  true  horizon  will 
cut  ilie  poles,  .^t  a  place  in  mid-latitude  the  true  horiion 
would  cu?  II!  itiicr  the  pole  nor  the  equator,  but  would  be 
incllnc<i  to         (  ci  Figs.  3^,  33,  and  34). 

Then  conies  the  important  relationship  between  the  latitude 
of  the  place  .ind  the  altitude  of  the  pole  star  above  its  borison  ; 
that  (he  number  of  degrees  this  star — be  it  north  or  south— ^ 
above  the  horizon  of  the  observer  w>ll  be  the  number  of  degrees 
of  north  or  ^outh  latitude  of  the  iiLice  v\ here  the  ohservatian  la 
made.  A  place  therefore  m  10  N.  l.u.  will  (roughly)  iMMt  tfat 
north  ]x>Ic  star  at  a  height  of  lo"  aU  jve  its  horizon. 

.•^o  much  for  thi^  part  of  'lur  furijcct.  Let  us  now  leave  it, 
bccaute,  interesting  as  it  i-,  i!  refers  to  a  branch  of  astronomy 
V  ith  which  at  ]ircsi-iit  wc  have  less  tn  do  than  with  themiV 
physical  one;  but  it  was  well  that  we  should  j)ausc  for  a  few 
moments  to  note  t!ic  tremendous  importance  tu  mankind  of  that 
particular  movement  of  the  earth  wliich  we  have  been  coa< 
ridtitaf.  J.  NoRiiAir  Loacm 

( To  b<  (enlinu/d. ) 

PROBABLE  NATURE  OF  THE  WTERNAL 
SYMMETRY  OF  CRYSTALS^ 
T^HE  theory  of  the  mcdifjciition  of  crystal  angles,  just  oflieiad 
in  dealing  with  quartr,  is  manifestly  applicable  to  all  cryalab 
Pttj^  llto  cable  qrstem,  and  it  is  ^abmitted  tbtt  fat  vmf  tmdb 
'  Coctinunl  from  p.  iN. 
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Ciystal  there  i*  an  itUat  or  root  form  proper  to  one  or  other  of 
tbe  five  kindit  of  iateraal  symmetry  which  have  been  presented, 
from  which  root  form  the  actual  form  oui  be  derived  l^a  proper 
proportionate  increase  of  di  nen^ion  in  one  or  MMC  AlWtioii*. 
It  ii  efident  that,  while  our  path  must  beoaoe  aore  and  more 
I  at  we  endeavour  to  establish  in  the  caiw  of  more 
L  campooBds  rdatioa*  liimlar  to  tboae  abuve  tracct),  the 
of  wl»!e  ckaseiof  aadocon  fonna,  differing  only  in 
_  J  to  one  root  form,  removes  «  verf  inporlant  ditlculty, 
•ad  tlw\*ide  applicability  which  it.  confer*  oB  the  five  kinds  uf 
latenialsjnBaietty  with  which  we  started  appears  in  the  fact  that 
dMie  is  no  crystal  form  wldcfa  cannot  be  tiiu«  refcrrid  to  an 
appropriate  root  form  ia  hanBony  with  one  or  other  of  these  five 
kinds  of  internal  •ymaMtfy.* 

One  more  ca^e  maybe  mentioned  in  which  «  pcolMble  lotnnal 
qfOUBetry  can  1>c  assigned  to  a  compound  ia  MfaUNqr  vlth  its 
a«laal  ciystal  form  :  it  is  a  more  difficult  one. 

Hm  nMlecalc  of  hrland  or  ttde^spar  is  usually  believed  to 
catuist  of  one  ato.n  of  calcium,  one  atom  of  carbon,  and  three  of 
oxygen.  Wc  shall,  however,  take  a  Uberty,  and  suppose  that  the 
atoms  of  calcium  or  the  at  jiu-s  of  carbon  h.ave  but  half  the  ma&s 
attributed  to  them  ;  that  in  the  formula  of  this  comfwund  we 
shojid  write  cither  two  atoms  of  calcium  or  two  atoms  of  carbon 
iti  place  of  one.' 

Making;  ihi'i  supposition,  we  observe  that  if  the  calcium  and 
carbun  atoms  were  alike  we  should  liavc  six  atoms,  thcetof  one 
kind,  three  uf  another ;  in  other  words  wc  should  have  equal 
propijctiona  of  two  kinds  of  atoms,  from  which,  since  the  form 
of  Iceland  spar  is  but  little  removed  from  a  cube,  we  naturally 
aiipae  that  ju!.t  before  arystallivation  it<  atoms  were  arranged 
according  to  the  fir-t  or  second  kind  of  internal  symmetry ;  these 
two  kinds  being,  it  ivill  lie  remembered,  those  in  harmony  with 
the  cubic  form  which  admit  of  very  symmetiical  arran;^emetit  of 
ptrtides  of  two  kinds  present  in  etjual  numbers. 

Since  Iceland  spar  is  a  uniaxal  crystal,  the  arrangement  of  the 
three  kinds  of  atoms,  whatever  it  is,  must  be  symmetrical  about 
one  axis  only ;  and  we  ihall  now  endeavour  to  show  that  the 
atoms  can  be  thnunuieadia  dfbcr  the  fiat  or  Meoai  kind  of 
symmetry. 

We  will  show  Ink  tlMt  fhqr  caa  be  -has  amafed  la  the 

second  kind. 

Where  there  are  but  two  kindi  of  parrieki  |iment  in  c[|ual 
numbers,  symmetry  re>)uirct  that  the  alternate  layer-t  of  tbis 
kind  of  symmetry  (sec  Fig.  3)  shall  consist  entirely  of  similar  ' 
kind",  and  therefore  in  the  case  before  us,  one  set  of  alternate  \ 
layers  will  represent  oxygen  atoms  ;  the  other,  atoms  of  cilcium  ' 
and  carbon.    Now  particles  present,  as  we  suppose  the  calcium 
and  carbon  atoms  to  be,  in  the  proportion  1  :  2  can  lie  <|uite  \ 
symmetrically  arranged  in  these  layers  (plan /),  as  the  Sjihere 
centres  were  in  the  layers  depicting  the  fourth  kind  of  symmetry 
(plan  e),  and  therefore  the  only  «raeatKm lemaiainf  ia  tbe  relative 

fiiWiBi  a  " 


siiiun  of  the  layers  of  cudam  aad  carboa  atoni 

respect  to  one  another. 

Now  the  spheres  in  alternate  layers  uf  (he  -.ccuncl  kin  l  of 
symmetry  considered  alone  have  the  relative  arranj;emeiit  of  tlic 
third  kind  of  symmetry  (Fii;.  4),  and  in  determininj;  the  rela- 
tive disposition  of  the  calcium  and  carbon  atoms,  u  c  may 
tihetdbre  negki.-:  the  oxygen  atom^,  and  treat  tbe  ca-c  a^  hclinif;- 
ing  to  the  third  kind  of  symmetry.  The  two  spiral  a: :aii.:;c- 
mcnt.s  in  this  kiml  of  symmetry,  in  which  the  less  niiKu  rou^ 
sph  ros  in  the  fourth  layer  are  vertically  over  those  in  tlic  first 
(see  /'/.VI,  have  the  necessary  symmetry  about  a  single  axis, 
and  if  the  calcium  and  carbon  atoms  have  one  of  these  arrange- 
ments, the  requirements  of  the  case  are  entirely  met. 
kk  We  will  now  show  that  the  three  kinds  of  atoms  can  also  be 
arranged  symtBctriodfy  afaoat  a         nia  la  the  lint  kiad  of 

.'ynimelry. 

One  half  the  ipherc.i«  depicting  this  kind  of  symmetry  will  in 
this  case  represent  the  oxygen  atoms,  and  the  remaining;  h.ilf  the 
atoms  of  calcium  and  carljon  (see  Fig.  2),  anii,  ..^  -j  rcviously 
noticed,  the  arrangement  of  cither  half  will  be  lli.U  uf  ihc  seci  nd 
kind  of  symiuctry.  It  follows  that  the  question  .if  the  rclativ 
disiwsitiL,n  of  the  atonis  of  calcium  and  carbon  is  simply  die 
fjueslion  of  the  ^-ymrnctrical  arrangement  ahnut  a  single  axis  of 
atoms  of  two  kinds  present  in  the  proi>ortion  a  :  I  in  the  second 

*  The  very  *);aaelrieal  form  the  ptaiafonal  Jedecahtdren  is  not  tn 
hirauiBjr  with  eitber  i  f  th*  five  Mmlt  of  symmetry,  n  r  is  it  fuu:ii  in 
cmiala. 

*  U  has  abeadr  been  rcmarkmi  that  iha  cryHal  fonn  of  Quor-siiar 
ihs  saiieJiieaawcaM—  hM  half  the  Mwalewsitfa  u— liyi 
10  k.^ 


kind  of  symmetry  (Fiff.  3).  And  since  the  lajws  of  >|ihcreB 
depicting  this  kind  of  symmetry  have  a  triangular  arrangement 
(plan  b).  It  is  evident  tlmt  this  can  be  accomplished  here  ju  t  as 
in  tbe  former  case. 

In  either  of  the  two  niran^^ements  just  described  we  have  oafy 
to  suppose  that  when  the  synraemcally  placed  atomt  danor 
volume  at  the  time  of  cry&talltaation  the  dimensions  transverse^ 
to  the  axis  of  symmctiy  are  increa>ed  relatively  to  those  in  the 
direction  of  this  axis,  and  we  have  an  obtuse  rh.-mdohedron 
where  formerly  we  ha  l  a  cube.  And  the  sigiiificaut  faot  that 
the  angle  of  a  rhombohcdron  of  catc-spar  diminishes  when  the 
crystal  is  heated  supports  this  theory  of  its  production.  Per- 
haps the  arrangement  of  tbe  atoms  according  to  the  first  kind  of 
internal  symmetry  is  the  more  probable  of  the  two,  at  this  would 

S've  the  cleavage  directions  coiachleat  with  the  directions  of 
yen  of  similar  atoms  (osygeaju 

Aa  important  fact  supporting  oar  conclusions  is  that  certaia 
deliaite  niations  as  t  >  then  proportions  which  are  found  cab- 
siding  between  the  allied  forma  Uicca  by  crystals  of  tlie  aaaie 
substance  are  found  iahertat  ia  one  or  other  of  die  fiva  Uadt  of 

internal  symmetry. 

Thus  it  is  well  known  that  if  a  particular  substance  is  fboitd 
crystalUsed  in  hexagonal  pyramids  of  varioiu  kinds — that  is, 
whose  sides  have  various  diflfcrent  degrees  of  inclination  to  the 
base — the  number  of  kinds  is  strictly  limited,  and  they  are  strictly 
related  to  each  other.  If  x  be  the  side  of  the  hexagonal  Ktse  of 
the  pyramid  and  ^  the  height  fir  the  same  Mihstance,  while  x 
remains  constant,  /  has  not  more  than  fourteen  ihttc.  orit  \alucs, 
.seven  rclaitvl  ihu<  ■  ^  c,  \  c.  \  c,  \  c,  ^  c,  ( ;  and  ilie  other 
seven  similarly  related  thus:  </,  f  id^  14  \J, 
and  c  hearing  to  J  the  ratio  2  :  v'3- 

Now,  if  wc  turn  to  the  fourth  kind  of  internal  symmetry 
(''  ■g-  5)  to  osceruin  the  jtossitile  varieties  of  inclination  of  the 
sides  of  hcx.igonal  pyramids  Hhich  caa  bo  depicted,  we  find  that 
the  grcat<^.t  possible  height  to  which  we  can  buikl  a  hexagooal 
pyramid  of  eqoal  spheres  is  exactly  double  the  height  of  a  tetia> 
bedron  with  the  same  side  as  the  hexagonal  base  of  the  pyramid. 
Thus,  if  twenty-five  spheres  form  each  side  of  the  hexagonal 
base,  giving  twenty-four  equal  distances  between  the  sphere 
centres  in  any  one  side,  we  find  that  the  highest  pr>s>ible  pyramid 
has  f>rty-nine  layers  of  spheres  giving  forty-eight  equal  spaces 
between  consecutive  layers. 


I  f  we  call  this  height  r,-it  is  evident  that  pynuaids  ooncspoadtiMi 
with  tlic  first  of  tbeabcneMriw  of  ^ataaUy  absorvod  foraa  wiB 

have  respectively — 

49  laycn  of  balls,  giving  4S  spaces  betwcca  coasecathahfcn. 
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Wc  find,  moreover,  that  such  a  series  can  be  readily  depicted, 
and   that,   ujion  examination,  no  additional  terms  appear  ad- 

uuisihlc. 

A^aiii,  a  further  insjiection  of  the  stack  of  spheres  .'hows  us 
that  with  the  ^aliK■  heit^hts— that  Ls,  with  the  respective  numbers 
of  layers  just  f  nuii.cratctl — wc  may,  in  ])lacc  of  the  base  layer 
"hich  f'.nns  a  htxii^;on  w  ho:  c  sides  have  twenty-five  spliercs 
each,  have  a  lia  c  <lenved  fnim  this  in  which  each  of  the  six 
sphere-  at  the  aii).;le.  becomes  the  centre  of  a  side,  the  outline  of 
the  b.ue  l.iycr  brinu  now  a  larger  hexagon  described  aliout  the 
hexagon  which  hounded  the  former  ba>e  layer.  The  sides  of 
this  new  base  thus  bear  to  the  sides  of  the  old  the  ratio  subsisting 
tHftween  the  side  and  the  perpendicular  of  an  equilateral  triangle, 
i.f.  the  ratio  2  :  v/3.  And  finally,  since  the  distance  between 
the  phmr  .  >:<  •:itaining  the  centres  in  successive  layers  bear>  to  the 
distance  LK;iwecn  centres  in  the  same  layer  the  san  e  ratio  which 
the  pcrpendicuLir  from  the  angle  of  a  letrahci'.r.  u  upon  its 
opiiosite  face  beats  to  its  edge,  that  is  the  ratio  s'2:  v'j,  it 
follow  s  — 

That  the  two  allied  series  of  possible  altitudes  of  bexagooaJ 
pyramids  thus  fonMd,  if  «e  ttdta  tkt  mm  lutgA  tftUi^fat 

Ijotb,  will  be — 

J'irst  Stria 
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Surely  the  fact  dn»  etfab&hed,  that  CMh  tMB  of  •  Hrtaof 
relKtive  altitudes  tX  Uie  hexafooal  ffnaMi  favUcil  •  pMiealar 
Mbatmnce  crystalHact  alwaythM  t9  l(m of  MThs tkm 
theoretically  derived  a  paracahrndfo  pfodhr  IQ  OiMilta 
coutrains  ns  to  oondooe  that  tkaafaowB  AmrtMB  "root" 
are  those  to  whidb  an  eryttal 
pynunids  are  rderable,  and  that  the 
fmnthe  "root"  fcniM hf  dWM 
in  the  diiectian  of  dm  adatf 
dlrection.1  at  the  time  or  oyMaUa  . 

Other  allied  forns,  acdlWoqldMdi*  drikMitKtedra,enbe 
in  the  nine  way  comwctcJ  iriih  noe  one  of  the  liw  kfarfs  of 

Tbe  peciUvbks  iif  t^Jl^tl^;rmi^imgi3k*JftK|V^  in  twin  crjrstals 
caa  be  shown  to  fevoor  dw  lappoaltion  nat  w«  havt  in  crystals 
synuneirioil  arraafOMnt  tttur  Ata  qraanMHiod  thiM  of 
atoflM  or  small  pwttin.  ThiH  if  M  aeMMlKMlbtaitmhilf 
bf  •  pluw  pmM  tojkwo  oMMile  ffteei^  .Mat  Am  h—atnnil 


flieMofaapmilio^  wUlo  kept  n  eoatMt  and  tMrnnlNi  coin- 
d-tMi;  am  tonaA  nne  npon  tha  odw  tfwooill  «»  Inow 
that  tpe  fat  a  fnaiBir  anmple  of  a  IbiB  fsml  in  ataat  twia 
cmtala.  And  a  4adk  can  be  mada  «(  Iqan  of  spiicnB  plaoed 
tiiaivnUrly  la  contact  to  depict  this  fomaanadiljraB  tod^t 
a  intar  octahedna,  the  only  modtfcatiwi  naeenaiy  boiag  for 
the  laycn  above  the  centre  taycr  to  ba  plaead  as  tboai^tBinad 
bedOy  dvoB^  60*  from  the  positian  nataiiaiy  to  depict  an  ccta- 
liadion  (compare  Figs.  7  and  8).  The  OMdr 


fnvtrfves  dtpartttrt  from  the  eomSliom  that  tack  ftrtUi  is 
eqmdistant  ficem  tkt  tweliv  nrartst  partiela. 

Before  cToaiDg,  a  fe«-  words  may  be  said  oa  the  beaiing  of  die 
conclusions  of  this  paper  on  isomerpJUsm  aod  dtmorfhitm. 

First,  as  to  isomorphism. 

The  conclusion  that  there  are  but  five  kinds  of  internal  sym- 
metry possible,  three  of  which  indicate  a  enfaic  form,  evidently 
accords  with  the  fact  that  not  only  the  simplest  combinations — 
(hose  in  which  two  kinds  of  atoms  are  present  in  equal  propor- 
tions— bat  also  many  my  eompUcated  compounds  ciyslallise  in 
cnbes. 

Oat  of  tbe  refjnlar  system  we  generally  find  that  for  the  angles 
of  crystals  of  different  o«mpoaa£  to  be  the  same  there  most  be 
some  resemblance  in  their  alom'Oomposition,  and  the  explanation 
anpfasted  is  that  the  atoms  which  are  common  to  two  lao- 
imirphoas  compounds,  e^,  the  carbon  and  oxygen  atoms  in  calc- 
spar  and  spathic  uron  ore,  have  similar  sitnationa  in  the  two 
diflfennt  OTStab,  aod  that  tbe-chani;e  of  bulk  wUeh  oocon  when 
eryftaUiiation  takes  ptece  is  due  to  a  change  in  tkmatmtm^ 
the  atoms  not  found  in  both  remaining /aM:jtiift 

There  are,  bowew,  tocM  caass  which  do  not  at  fiat  saem  to 
be  met  by  this  view>-«aaa*  in  which  tha  aNmi  coBpodlian  of 
i«omorpboas  compounds  has  only  a  very  partial  similuity.  An* 
monia  coiaponnds  may  be  specially  mentioaed.  Thoif 
sulphate.  QSaHJM^O^  it  iMNnoipiMwa  wift 

The  followinff  iiBWtian  wonld  acem  to  enable  as  t» 
that  in  thisi,  as  u  other  caiaa  of  iacaaorphiun,  the 
14  rafierable  to  the  passivity  of  s  ma  cf  the  atoaw  ia  Ac 
of  bulk  which  aceoBipanies  crrstalUsation.  Let  as 
monic  sulphate  'hns  (NH|)|HgSO«i  and  let  us  suppose  that  tbe 
qrmmetrkal  amngement  is  aadi  that  the  groups,  (NH,),  just 
Oflcanr  phwea  which  might,  without  allerini;  tha  qpaunetry,  be 
liliM  Djr  additional  groups  H,S04 ;  that,  in  other  words,  the 
rdadwe  poddon  of  Ihagto^         vUeh  an  paaiaat  in  dM 


Itunald  ha  if 

of  consitfiaf 
to  SttM>asing  that 
of  oyataUiia- 
only,  wc  sap> 
of  tbe  active  Und 


rmahrioal  anaaionant  is  praeiaaly  tha 
entin  maas  cowfatad  of  tlicae  | 
patdy  of  NH,  groapa.   If  now,  in 
In  hoth  eompoanda  the  active  atoms  ia  the 
tion  are  tha  aolphar  and  oxygen  atoms, 
pota  dM  tbe  aapaadon  of  aooia  of  tbe 
Aecka  dtt  anpaaaion  of  ediars ;  that  oafy  a  ecriMn  propordan 
of  these  atoms  esnaads,  we  perceive  that  wa  may  have  both  the 
same  amoant  and  kind  of  atom  tapaasiqn  in  the  two  caaea,  and, 
as  tbe  natural  result,  iaonorpUam. 
Next,  as  to  dtnorphism. 

It  is  evident  that  a  very  small  diange  la  wqahdte  to  con  wit 
ana  kind  of  internal  symmetry  into  aaothv.  Tina  w«  haie 
already  had  occasion  to  notice  that  the  oalgr  didSneoitt  in  depietF 
ing  the  third  and  fonrih  kinds  of  iTmmelrjrb  diet  for  tlwfofaicr 
the  coMiea  of  the  spheres  in  the  first  and  fonrth  faiyers,  thoae  in 
tlia  seeaad  and  fifut,  and  so  on,  range  vertically,  white  for  dw 
latter  Uie  centres  ia  die  first  and  third,  ia  the  second  and  fbarth, 
and  so  on,  range  in  this  wajr. 

In  the  ca<e  w  a  dinxirphic  oompouad  consisting  of  two  kinds 
of  atoms  in  the  proportion  or  2  :  1,  e.g.  water,  H.0,  we 
have  only  \to  suppooe  therefore  that  the  same  layers  of  atoaw 
wlikk  nader  one  set  of  oonditioos  produce  hexagonal  prions  M« 
by  some  ateeration  i  n  conditions  anaafed  ia  the  s^^hdy  dilliHrant 


way  aeeessaiy  to  produce  rhombobedial  Ibnas.   Other  caaea  ot 

dimorphism  are  probably  to  be  accounted  for  much  in  the  uao 
way. 

Thtts  the  foUowing  iaterpielation  of  the  fact  that  calcic 
earbonate^  wUdl  m  have  seen  crystallises  in  obtuse  tliombo- 
hedra  as  calc-spar,  sometimes  crystallises  in  six  sided  trimetric 
prisms  as  aragonitc  may  be  offered. 

We  have  already  endeavoured  to  show  that  tbe  first  or  second 
Uind  of  internal  symmetry  is  that  proper  to  cak-spar.  We  will 
now  endeavour  to  show  that  the  fifth  kind  of  intcinal  qpMBWtiy 
(Fig.  6)  is  proper  to  aragonitc. 

Alternate  layers  of  apherea  (plan  b)  will  represent  the  oxyt  en 
atoms,  and  the  other  alternate  layers  the  calcium  and  carbon 
atoms;  the  central  layers  of  the  triplets  above  alluded  to,  vis. 
the  second,  the  fourth,  the  dxth,  &c.,  being  the  oxygen  borers  ; 
tbe  calcium  and  carbon  atoms  in  the  remaining  layers  will  be 
symmetrically  arranged  (plan /).  From  the  hcl  of  the  crystris 
beipg  trimetric,  the  layers  containing  the  last-named  stoma, 
whka,  considered  apart  from  the  oxygen  k^en^  em  in  dte  fbarth 
kind  of  symmetry,  probably  have  the  ananteasent  above 
scril>ed,  in  u  hicli  the  less  numerous  spheres Ibrm  ligsags,  the 
stack  in  this  ca.se  having  a  different  symmetry  about  three  aaes 
at  right  angles  to  each  other  (Fig.  6). 

The  fact  that  tbe  dimondiic  varieties  of  the  .same  mbataaee 
have  different  densities  is  ni  haiaMMqf  with  the  supposbion  lint 
different  sets  of  the  atoms  are  concarned  in  the  differaet  caaaa ; 
that  tbe  active  atoms  w  hich  produce  OOC  faa  am  not  dtoee,  cr 
those  only,  which  prodace  the  Other. 

It  is  not  alwqis  aaOMWy  to  nisr  two  iaoompatible  crystal 
forms  of  the  aaaasabslUMa  to  two  diflbrent  kinds  of  internal 
synunatryt  for  eaaapla^  fioni  the  third  kind  of  internal  sym- 
metry we  can  produce  square-based  octahedra,  and  wc  can  alao 
pr  alucc  right-rhombic  prisms,  and  in  accord  with  ihiii  we  have 
the  well-known  fact  that  right-rhombic  prisms  of  sulshate  of 
nickel,  NjSO^jlliO,  when  exposed  to  sunlight  are  moleculaily 
transformed,  aixl,  though  they  neither  liquefy  nor  lose  their  form, 
when  they  are  brokea  are  found  to  be  made  up  of  souare-baied 
octahedra  several  Unes  in  length.  William  Baalow 
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London 


Rognl  McMwoloclcal  flocitty,  December  19.— Mr.  J.  K. 
M.A.,  F.RJI.S.,  pKrida^  is  the  chair.— The  fol 
K  darted  VVDowit— R.  Baakr,  W.  Boaallo,  Miu 
E.  Bcwke,  Rev.  A.  Conder,  T.  H.  Cowl,  J>  A.  W.  OUv&, 
C  M.  PowdL  W.  B.  Tripp,  and  Fung  Yat.  The  papcn  read 
waie  >-Ob  theta^pbaatkin  cf  certain  weather  prqiBaitici,  by 
the  Hen.  Ralph  Abefaomby.   The  aaChor  cxplaiiiaabo«t  forty- 
ri;ar  wcll'haewa  pamaoatiai  heloining  to  the  following  groapt 
•-^1) jifamat  J  (a)  MM,  nooo,  «ad  itan  j  (3)  ilnr ;  (4)  nun,  aoow, 
and  ImI  :  and  (5)  wdk^  •pftan  and  eoal>miaieir-'b]r  rcfieiTing 
them  to  na  iaobarie  coadfliana  ill  vldch  they  art  obMmd.  ~ 
this  neaas  he  it  abk  to  iadkata  the  draiMMlaaecai 
any  prognotlk  frU>,  at  well  at  dioae  nadar  wUch  it 
FireinilnaiT  inqaiiy  into  the  came*  of  the  variaHaaa  in  the  read- 
ing  of  bhtcK-bttlb  tbermometen  im  vmem,  Iqr  G.  M.  Wbirole, 
B.iSc  It  liat  long  been  known  that  thaie  h  a  want  of  aecBromce 
between  the  dtiiercnt  iniinuaenttn*ed  for  aMaminf  theinten»ity 
of  taxation,  and  with  a  view  of  aacertalninc  (be  cawe  of  the 
variatiaot  in  the  rcadinst  of  the  bbclc-bolb  tbarmometeni  in 
flianMk  the  author  has  made  a  compariion  with  ft  mm^tr  of  llie!i« 
fharnometert,  the  remits  of  whicn  are  given  ladle  fM^.    It  is 
shown  distinctly  that  the  efiect  of  an  increased  coaung  of  hunp- 
bkelc  on  the  hub  it  to  raiw  the  temperature^  and  alao  that  the 
tixe  of  the  tlieraiomotcr-balb  is  a  most  importaal  factor  in  the 
case  of  this  inslmment  — Report  on  the  phcsctog^eal  ohcer.-a- 
tioos  for  i88t,  by  the  Rev.  T.  A.  Preston.  M.A.— Ifr.  J.  S. 
Dyaaon  exhibited  a  series  of  colowrrd  skddica  iHnttrattn^  the 
ree;nt  atmospheric  phenomena  during  November  and  December. 

Geological  Society,  December  5.— J.  W.  Ilulke,  F.k.S.. 
president,  in  the  chair. — Cieorge  Jonathan  Binns,  Horac:  T. 
Brown,  James  Datron,  Kodolph  Dc  Salis,  Hu>h  Fxton,  John 
Forrest,  Prof.  Bernard  J,  Harrington,  Tames  Patrick  Mowley, 
John  Sylvester  Hughes,  Prof.  Genrce  T.  Kennedy,  Rev.  Anhur 
Noel  Malan,  Robert  Sydney  Millfs,  Ijl«in  Radford,  F,d*ard 
Piern  >ri  Raui«ay,  Willi.'xin  llenrv  K  inds,  Thomas  Ro!:erts, 
Jo'-cph  Kid;,'»Ky,  .iivl  ll:irry  I'^ij^e  Woodward  »c-c  elfitcd 
Fellows  of  the  .Soticty.  —  On  ihe  Cnmbriiin  conglotDeritci  rcstit  g 
upon  and  in  the  vicinity '  f  m.iiic  pre  Cambrian  Rocas  (the  .s-i- 
called  in?rii-ive  uuiic*)  in  An;;le^ey  and  Carnarvonshire,  l  y 
Htnry  Hicks.M.D.,  f\G.S.  In  a  former  pAper  the  author  h.id 
maintained  that  there  was  no  evidence  to  show  that  the  .'o-callcd 
intrusive  granite  in  Anglesey  had  altered  the  Cambrian  and 
Siluri.m  rocks  in  its  immcdi.ite  vici'.ity,  or  that  they  hn  l  been 
ent  .:.^lr  I  in  it  .ns  described,  but  that  it  seemed  to  I  c  a  rock  of 
n-etiuii  rpliiL  origin,  v.ir)in^  much  in  its  general  api  earancc  at 
difktint  ;niiiil^.  He  cuntciuliT  1  tint,  instead  of  being  an  in- 
tru^r.  1-  ^i.ir.itL',  .IS  supposed  by  the  officers  of  the  Survey,  it  was  j 
in  all  pi  ll  a-i.liiy  the  oldest  rock  in  Anglesey.  The  basal  Cam- 
brian conglomerate  in  contact  with  it  i^  in  an  un.iltered  condi-  ' 
tion,  and  at  IJanfaelog  contains  an  cx'r  1  ri'.ir..Try  proportion  of 
well-rolled  prhWca,  identical  in  uuncr.Tl  composition  ith  the 
fO'Callcd  gr.initc  immc<li.itcly  liclow.  Fragments  of  all  the 
varieties  of  rock  found  in  the  granitoid  axis  are  recopii^able  in 
(he  conglomerate,  and  in  precisely  the  same  condition  .\s  in  the 
p;.rcnt  ro-l..  I'r.igments  of  the  various  schists  of  tlie  nren  \sere 
alsM  pri-  (■!  t  ;  o  that  he  ihou'^ht  there  lann  t  ':ic  :hc  sluidow  of 
a  doubt  that  the  so  c.dled  granite  and  the  mctam orphic  schists 
are  older  tlum  the  c  in:;Iomer;iie,  .-.nd  thcrclorc  prc-Canibrian. 
The  view  innintaine<l  by  the  ^iurvcy  that  the  schists  are  nhercd 
Cauibiian  and  Silurian  strata,  and  the  granitoid  rock  an  intrusive 
(jraiiitc  of  l  ower  Silurian  age,  i.s  consequently  rjuitc  untenable. 
In  Carnarvonshire  equally  concln  ive  evidence  w.is  obtained 
from  many  areas.  Fragments  of  the  Inmeiian  (Twt  lliU  type) 
occurred  abundantly  in  the  basal  Cnml  rinn  conglfimcratcs  at 
Dinas  Hinorwig.  IVmt  Kothcl,  Moel  Iryfanc,  ;m  1  ).lvn  I.lifon. 
Qiiart/'feKile  ]>t.-bbles  in  every  respect  identical  v.  jih  the  variclic^ 
found  in  the  so-calle<l  intruNive  riilgc-  bciwtcn  lUngor  ami 
Carnarvon,  and  to  the  north  and  ^outh  of  l.lyn  I'.idarn,  were 
found  on  the  slioret  of  the  Menai  Stnut.«,  in  the  rail waY-culi ing 
at  Ba^fBT,  at  UaaddUolc^  Dhna  Dfmiwli,  Pya  Ftdasi^  aad 


•if e» here.     This  evidence,  supplementary  to  that  )>reviottsly 
'^urnishcd  by  Prof.  Hughes,   rrof.   Bonney,  and  the  ;iutt;  ir,  is 
conclusive  as  to  thc>e  areas,  ^incc  the   basil  Cambrian  con- 
glomerates, which  are  in  contact  with  the>e  supposeil  iiuru-ivc 
masses  are  comjiosed  almost  entirely  of  rocks  identical  with  the 
latter;  and  this  could  not  pos-ibly  be  the  ca^e  if  the  granitoid 
roa!.»es  had  been  intruded  among  the  conglomerates  after  their 
depftsitimi.  —  On  some  rnLk-s]u  cimen^  collected  by  Dr.  Hicks  irt 
Anglesey  and  North  Wevt  Carnarvonshire,   by  Prof.   T.  G. 
Bonney,  F.K.S.,  Sec.tJ.S.    'I  he  author  stated  :h,it  1  cbbles  ta 
the  blocks  of  conglomerate  collect e<i  by  l>r.  llick^  to  the  north 
of  Llanfaelog  were  practically  niidisiinguishable  macroscopically 
and  microscopically  from  the  granitoid  and  gneissic  rocks  which 
occur  in  utu  between  that  pl.ice  and  Ty  Croes,  and  that  the 
matrix  contained  smaller  ftagaenls,  probably  from  the  same 
rock,  with  jchist  bearing  a  general  resemblance  to  members  of 
the  group  of  schists  so  largely  develo(ed  in  .Vtiglesey,  and  with 
grits,  argillites,  &c.    I'ebb'c>  of  granitoid  aspect  in  the  Cam- 
brian conglomerate  near  Dinas  Dinorwig,  &c.,  bear  a  very  d  <-e 
resemblance  to  the  Twt  Hill  rock,  and  are  associated  with 
abundant  rolled  fragments  of  rhyolite  resembling  those  already 
described  from  the  Cambrian  conglomerate  and  the  underl)ing 
conglomeratic  beds  and  rhyolitcs.    Two  pebbles  of  rather 
granitoid  aspect  in  the  Cambrian  conglomerate  by  the  shore  of 
the  Menai  Straits,  near  Garth,  prove  to  be  spberuliiic  felsite, 
somewhat  resembling  that  already  described  by  the  author  from 
Tan-y-macs.    He  pointed  rut  that  the  evidence  of  these  speci- 
mens collected  by  Dr.  Hicks,  added  to  that  already  obtained, 
led  irre-i>Iibly  to  one  of  two  conclusions — either  that,  when  the 
Cambrian  was  formed,  an  area  of  very  ancient  metamorphie 
rock  was  expo<ed  near  Ty  Croes  and  in  the  Carnarvonshire 
district,  or  that  the  rhyoliiic  volcanoes  were  so  much  okler  than 
the  Cambrian  time  that  their  granitic  cores  were  already  laid 
bare  by  denudation.    Hence,  m  either  case,  the  eaistence  of 
Archxan  rock  in  North  Wales  was  proved.    To  one  or  other  of 
these  conclusions  he  could  see  no  possible  alternative^  and  he 
considered  the  former  to  be  (even  it  soote  of  ihe  granitoid  rock 
were  granite)  fsr  the  most  probable. — On  looae  post-Glacial 
ravines  in  Ihe  Chalk  Wold*  of  Liacolnihire,  by  A.  J.  Jnkca- 
Brawaa^  F.G.S. 

EDINHt'RCH 

Mathematical  Society,  December  14. — Mr.  Thoni.i!>  Muir, 
pre-ident.  in  the  chair. — Mr.  J.  S.  Mackay  rea<l  a  paper  on  the 
mcdioscribed  circle  of  a  triangle  with  its  analogous  and  asso- 
ciated circles  viewed  from  their  centres  of  siniililudc. — Prof. 
Chr)stal  stated  some  pmp.  silions  in  geometry  for  which  he  wished 
proofs.— Mr.  Muir  maHc  .1  communication  on  determintnts  with 
/•termed  elements. — The  SccrcLiry  g.\ve  a  new  conslructi m  by 
the  Kcv.  G.  McArthur  for  l^uclid  ii.  9,  10;  and  Mr.  James 
Tivior  udhur  propoted  far  tohoion  a  theoiem  la 
geometry. 
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THERMAL  CHEMISTRY 
Tkermodumtadt*  Umtersudttu^eH.  Von  Julius  Thomfen, 

Dr.  Phil,  et  Mcci.,  &c.     Volumes  I.,  II.,  and  III. 
(Leiptig  :  Johann  Ambrosius  Bartb,  i882-83.} 

A PAPER  was  pablithed  in  tbi*  jonnul  a  short  tfane 
ago  calling  attention  to  "  The  Backward  State  of 
Chemistry  in  England"  (voL  xxviii.  p.  613]  ;  the  writer 
mgicis  tiMt  so  Ut&  atteorion  is  paid  to  the  cbemislry  of 
the  carbon  compound and  tint  50  much  titnc  i*;  spent  in 
our  chemical  schools  m  ekinentary  and  routine  mstruc- 
tioa.  Ib  the  ssoond  of  th.-se  regrets  I  can  thoroughly 
sympatliiae ;  our  to-calkd  students  of  chemistry  are  be- 
coming  mere  machines  which  perform,  and  ^erally 
perfonn  badly,  mechanical  ptoce  scs  know.i  as  cui.ilitalive 
and  qoantitative  analyses.  We  hear  complaints  Trom 
physical  laboratories  that  practical  physics  is  taught  in 
an  unsystematic  manner ;  we  sometimes  have  comp.irisons 
drawn  between  tlie  desultory  methods  of  teaching  pursued 
in  these  faAoraleties  wed  die  orderly  ani.  systematic 
courses  of  practical  chemistry  conducted  in  the  woik- 
rooms  of  the  sister  science.  But  I  am  afraid  it  is  rather 
the  chemist  who  is  to  be  pitied:  bis  method  is  too 
methodical;  it  seems  to  succeed  beeaote  it  n?glecu  the 
really  scientific  aspects  of  chemistry.  Chemistry  is  a 
great  branch  of  science  ;  but  what  is  the  so-called  prac- 
tical chemistry  of  the  schools  or  the  examination  ?  It  is 
bat  a  weary  roand  of  dall  repetition ;  it  consists  of  obtain- 
ing black  precipitates,  and  yellow  precipitates,  and  co'our-  ^ 
Ices  praeipitates,  precipitates  which  are  soluble  and  those  1 
which  ere  insehAle ;  It  oecupies  itself  with  filtering  and 

washing,  and  drying,  and  burning,  and  wei^liing  :  it  has  1 
little  or  no  connection  with  the  problems  which  belong  to 
the  sdence  of  chemistry,  liut  wlwn  the  author  of  the 
article  to  which  reference  has  been  made  attributes  the 
backward  state  of  chemistry  in  England  to  the  compara- 
tively small  amount  of  attention  which  is  given  to  organic 
diemistiy,  I  find  myself  unable  to  agree  with  him.  I 
tirink  we  are  apt  to  be  daisied  by  socb  things  as  the 
synthesis  of  indigo,  or  the  artificial  manufacture  of 
alixarin:  we  forget  to  inquire  whether  the  study  of 
erganie  dwarfurf  hat  in  neeot  yews  added  any  gnat 
general  principle  to  chemical  science  The  conception 
of  the  valency  of  elementary  atoms  is  certainly  an  out- 
come of  the  study  of  the  carbon  compounds,  or  rather  of 
the  application  of  the  atomic  theory  to  this  study ;  but 
have  we  not  of  late  made  too  much  of  this  conception  ? 
has  it  not  rather  stopped  than  aided  inquiry  ?  is  it  not 
time  we  had  given  up  our  "bonds,"  our  "units  of 
afSnity,"  whidi  are  diiefly  remarkable  as  being  change, 
able  almost  at  pleasure  ?  *  irganic  chemistry,  as  pursued 
in  the  German  laboratories,  it  seems  to  me,  has  almost  if 
net  quite  entered  on  flw  same  path  as  that  which  has  led 
qualitative  and  quantitative  analysis  to  so  sad  a  fall :  it  is 
in  danger  of  ceasing  to  be  a  branch  of  science  and  of 
becoming  nn  art  of  maanfiMtnfle.  Any  student  who  goes 
throiigh  the  course  of  preparation  of  organic  compounds, 
systeinatised  so  well  in  the  laboratories  of  the  German 
universities  and  cisewhew,  is  leady  to  naanfiMtoie  new 
Vol.  zxix.— Na  740 


co-npoui;ds  by  tlie  score;  the  difficulty  consisu  in  not 
making  such  compounds.   There  are  whispers  abroad 

that  he  who  is  not  in  the  trade  is  regarded  by  the  Gennaa 
professors  as  "  no  chemist." 
I  dunk  the  evil  lies  deeper ;  we  are  so  anxioos  to  act 

that  we  have  no  time  to  think.  The  chemist  mav  gain  a 
kind  of  reputation  by  making  new  compounds ;  the 
process  requires  no  thought,  no  scientific  training,  no 
originality.  It  has  also  something  to  be  said  in  its  favour. 
Nature  is  so  vast  that  we  cin  scarcely  hope  to  ga'n  any 
accurate  knowledge  save  by  attacking  the  problems  in 
deuiL  In  chemistry,  as  in  other  branches  of  science,  we 
must  be  content  to  gttn  '*a  series  of  small  victories*  over 
nature.  But  in  fi^ht  ng  n.iture  in  detail  we  are  apt  to 
loscsight  of  general  principles  by  the  help  of  which  alone 
can  empiricism  become  science.  I  think  that  in  che- 
mistry, ;'.t;d  mOPeeipcciaUy  perhaps  in  organic  chemistry, 
we  are  specialising  too  much  :  we  are  trying  to  solve  large 
and  complex  problems  by  .1  series  of  small  attacks  all 
delivered  from  the  same  point.  What  then  is  the  remedy  ? 
I  would  answer  :  Vary  the  points  of  attack ;  remember 
that  the  victory  is  to  be  gained  only  by  boldness,  and  that 
it  is  emphatically  worth  gaining.  Do  not  let  chemistry 
remain  the  batdefidd  of  the  Philistines,  but  enthren  it 
with  the  true  spirit  of  science,  with  that  spirit  wliich  will 
not  believe  that  the  uaiverse  is  a  "  rubbish-heap  of  con- 
fused pardcalars,"  Iwt  will  rather  rtfsuA  it  as  a  vast 
organism  in  which  while  "everything  is  distinct  yet  [is) 
nothing  deAned  into  abeolatr  independent  singleness." 

That  the  points  from  which  the  problems  of  chemistry 
may  be  attacked  are  many  is  witnessed  by  the  book 
before  us  Why  is  there  no  handbook  of  thermal  che- 
mistry in  English  ?  Will  not  some  one  at  least  translate 
Neumann's  "Handbuch"?  M.  Thomsen  has  for  years 
been  known  at  one  of  the  two  great  workers  in  the  field 

of  thermal  chemistry  ;  his  contributions  to  this  branch  of 
science  have  been  numerous  and  important ;  we  cannot 
be  too  thankful  diat  he  has  gathered  these  contrihatioos 
together,  and  arranged  and  digested  them  in  this  series 
of  volumes,  which  must  remain  as  the  groundwork  of  the 
science.  Three  velnines  have  appeared,  and  a  fourth  (to 

treat  of  organic  compounds)  is  prom-sed.  I.ct  me  try  to 
give  some  account  of  one  or  two  points  in  Thomsen's 
work. 

The  notation  of  thermal  chemistry  is  simple :  Let  r  • 
the  thermal  value  (stated  in  gram-units)  of  a  chemical 
change  ;  if  the  change  consist  in  the  form.iti  1:1  of  a 
definite  quantity  of  a  compound  Y^  — made  up  of 
a  parts  of  X,  4  parts  of  Y,  and  r  parts  of  Z— dien 

r-p^Y',  Z0  +  ;» 
if  the  same  compound  is  produced  in  prtieiioe  of  a  large 
quantity  of  water,  then 

r  =  [X«,  S\  ZS  Aq]  +  ; 
if  the  same  substance  already  formed  is  dissolved  in  an 
unlimited  quantity  of  water,  then 

;  =  [.V  V"  Z«,  Aq]+v 
The  general  expressions  for  the  prodhution  and  decom- 
position of  a  compound  X.  Y^  are 

(l)X.  +  Y,-X.Yk  +  {3P,Yk)} 

and 

(a)X.Yfc-X.+Yo-(X%Y*). 

■  TVmitcii  alwsjr*  writ««  tba  hi  fin*  abon  i)w  •(««aa»V7iy«M«  wbee 
ifa«M  sylwih  aaEor  ia  lhawal 
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If  the  compounds  X  Y  and  Z  V  react  to  produce  X  Z  and 
YVthen 

r-tX,Z]  +  [Y,V]  -[X,Y]  -  [Z,V]. 

These  eqaations  iUuatnte  the  methods  by  which  the 
themul  value  of  a  chemical  change  can  indirectly 

calculated.  The  total  loss  of  cner;^'y  by  a  chemii:al  sys- 
tem in  passing  from  a  definite  initial  to  a  definite  final 
state  is  indepeadant  of  the  intenned&ite  states  ;  auam- 
ing,  as  we  may  do  for  most  purpose?,  that  the  total  loss 
of  energy  is  measuretl  by  tlie  quantity  of  heat  evolved,  it 
follows  that  the  total  thermal  change  accompanying  a 
chemical  change  depends  only  on  the  initial  and  final 
statci  of  the  system.  Hence,  if  we  have  series  of  reac- 
tions beginning  with  the  same  materials  in  the  same  con- 
dition, and  ending  with  the  same  products  in  the  same 
condition,  and  if  all  the  thermal  changes  in  one  series 
may  be  measured,  and  all  except  one  in  the  other  series 
may  be  measuredj  it  folbws  that  we  can  calculate  the 
thermal  valne  of  the  anknown  member  of  the  second 
bcric".  of  cli.injics.  Tims,  it  is  required  to  determine  the 
thermal  value  of  the  synthesis  of  46  grams  of  formic 
add  (CHtPt).  Twelve  grams  of  carlxm,  s  of  hydrogen, 
and  48  of  oxvgcn  combine  to  produce  44  grams  of  carbon 
dioxide  and  18  grams  of  water:  but  the  same  quantities 
of  the  same  materials  might  theoretically  be  combined  to 
jirotlucc  grams  of  formic  acid,  and  then  from  this,  44 
grams  of  carbon  dioxide  +  18  grams  of  water  would  be 
pradneed.  The  following  are  the  thermal  values  of  the 
various  parf;  of  the<e  two  series  of  changes  :  — 
[C,  0-]  =  96,960  gram-units  +  ;  [H»,  O]  =  68,360  +  ; 
[CI«)«,0]  =  6S^+; 

but 

[C,  O'J  +  [H^  O]  -  [C,  O  J  +  [CH^O\  O]  ^  165.320  + 
.   [C,  H«,  0«1«[C,  0»]  +  [H«,  0]-[CH«0«,  0]=99.4ao  +. 

Such  calculations  sometimes  liccome  very  complex  ; 
corrections  must  frequently  be  introduced -for  quantities 
of  heat  evolved  or  absorbed  during  purely  physical 
changes  which  form  integral  paitsof  the  cycle  of  dimaical 
change  under  investigation. 

The  thermal  study  and  cump.irison  of  classes  of  chemi- 
cal changes  leads  to  the  conclusion  tbatacbemical  change 
which  is  accompanied  by  considerable  loss  of  energy  to 
the  changing  system  will  generally  u  t;ur,  unless  prevented 
by  the  action  of  forces  external  to  the  system.  This 
generalisation,  vague  though  it  be,  helps  to  explain  many 
cla^jses  of  chemical  reactions,  e-.^'.  the  action  of  con- 
centrated and  dilute  solutions  of  hydriodic  acid  on 
sulphur,  and  on  many  hydraxyl'Oontaintng  caibon  com- 
pounds ;  and  the  action  of  sulphuretted  hydrogen  in 
precipitating  certain  mcUllic  sulphides  in  the  presence  of 
acid,  and  others  only  form  alkaline  liquids. 

Thomsen  has  devoted  much  time  and  care  to  the 
thermal  investigation  of  the  mutual  actions  of  acids  and 
bases  :  the  greater  part  of  his  first  volume  is  devoted  to 
this  inquiry.  The  "  heat  of  neutralisation  of  an  acid  by  a 
base"  is  defined  as  the  number  of  gram-units  of  heat 
evolved  on  mixing  equivalent  quantities  in  grams  of 
the  acid  and  base  in  dilute  aqueous  solution,  the  products 
of  the  action  bebig  also  s<^ble  in  water.  Thomsen 

employs  a  solution  of  2  NaOH  I'grams)  in  about  200  HjO 
(grams)  as  the  standard  base :  he  measures  the  thermal 
values  of  the  foOowii^  reactions 


2>raOH  Aq,  IHaXAc 
2NaOH  Aq,  |H,XAq]  ,. 


2NaOH  Aq,  2 MX  Aq]  in  the  case  of  a  monobasic  add. 
aXaOH  Aq,  H,X  Aq]  „       dibasic  „ 

tribasic^  „ 
(etiabasic  » 

The  commoner  acids  mav  be  broadly  divided  :nto  f  >jr 
groups,  according  to  the  values  of  the  "  heats  of  neutrali- 
sation.* This  value  is  for  Group  I.  about  30,ooe  gram* 
unit? ;  II.,  about  25,000  ;  III.,  about  27,000;  and  IV., about 
30,000  gram-uniti.  The  study  of  heats  of  neutralisation 
has  led  Thomsen  to  the  conception  of  the  4ndM(y  of  an 
acid,  /■./.  the  striving  of  one  acid  to  displace  another  from 
its  combination  with  a  base.  Thu^,  when  equivalent 
quantitiet  of  NaOH,  HNO3,  and  HjSO,  are  mixed  in 
dilute  aqueous  solutions,  two-thirds  of  the  NaOH  com- 
bines with  the  HXOj,  and  one  third  with  tlu;  II^SO, ;  the 
tvM/y  of  n.NCj  for  NaOH  is  said  to  be  twice  as  great 
as  that  of  H^O^ for  the  same  base^  HNO,  in  aqoeoos 
solution  ts  therefore  a  tttVHjftraefdtlMn  H^O,. 

Measurements  of  the  heats  of  neutralisation  of  mono* 
basic,  dibasic,  /i-basic  acids  has  led  Thomsen  to  classify 
some  of  diese  adds  in  ways  dilierent  from  tliose  gene* 
r.ally  adopted  in  the  text  bonks.  His  results  as  regards 
dibasic  and  tiibasic  acids  may  be  thus  sumnwised : — 

Dibasic  A  l  ids 
Group  I.  Typical  formula  R  H,  e.g.  SiF« .  H, 

„  n.    „      „  no\\\*.j(.sojs>n\ 

will.      „        ,.  R(OH}H.r4r>aO/OH)H. 

Tribasic  Acids 
Group  II.  TypkalfbcmuUR(()HJ,.f.^.  C,H.0/0H)3. 
„  111.      M        n  URCOU)H.«^.UPOi(OH)H. 
These  examples  will  serve  to  show  rtie  suggestfveness 

of  the  result  ^  if  tlic::ii  il  chemistry.  Thomscn's  three 
volumes  teem  with  suggestions  :  his  results  throw  light 
on  such  questions  as  are  connoted  by  the  expreesioQS 
allotropy,  molecular  compounds,  classification  Of  dementa 
and  compounds,  isomerism,  and  affinity. 

It  is  in  examining  the  subject  «f  chemical  affinity  from 
the  point  of  view  of  thermal  chenbtiy  that  one  becomes 
aware  of  the  complexity  of  the  pmUems  included  under 
this  expression. 

From  the  following  numbers, 
[H,  CIJ  -  22/x»-|- ;  [H,  BrJ  =  8440  -J-  ;  [H,  IJ  -  6050-; 
it  might  be  conehided  that  the  affini^  of  dlerhw  tot 
hydrogen  is  much  greater  than  that  of  hnUBiae,  and  that 
the  affinity  of  iodine  for  hydrogen  is  mndl  Itst  than  that 
of  bromine.  But  these  tbennal  equations  are  not  com- 
parable;  at  ordinary  temperatures  chlorine  is  a  gas, 
bromine  a  liquid,  and  iodine  a  solid ;  hence,  on  this 
ground  alone,  no  precise  conclusions  can  be  drawn  from 
the  above  data  regarding  the  relative  affinities  for  hydro- 
gen of  the  three  halogen  elements,  .\gain,  looking  at  the 
numbers, 

[C,  O]  -  28,600 +;  [C,  O'J  -  97,000  +, 
it  might  be  said  that  when  oxygen  combines  with  carbon 
in  quantities  of  16  grams  at  a  time,  the  union  of  the 
second  parcel  of  16  grams  is  attended  with  evolution  of 
mudi  more  heat  than  accompanies  the  addition  of  the 
first  parcel  of  16  grams.  But  measurement  of  the  heat  of 
oxidation  of  carbon  monoxide,  [CO,  O]  68,4ix>  -f-,  at 
once  negathrea  diis  coBdoaioB,  and  lather  points  to  Ae 
a  I  mher  68,400  X3  136,800  as  represeotlBg  the  thermal 
value  of  the  transaction,  C  -f  O^  »  C0»  lAere  C  repre* 
tents  13  grams  of  gaseous  carbon. 
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la  the  ordinary  chemical  notation  almost  every  chemi- 
cal change  is  represented  as  much  simpler  than  it  really 
it ;  no  indication  is  given  of  the  fact  that  in  most  cases 
an  AKMtw  of  one  or  other  of  the  reacting  snbetances  mast 
be  mod.  Tbn*  the  leactioii  inaatty  written 

Aga  -I-  HI  (gas)  -  Agl  -I-  HQ 

would  more  corro  nly  represent  the  distribution  of  tlie 
reacting  bodies  were  it  written 

jrAga+yni^xAgl  +yHCl  +  {x-  i)AgCI  +  (r  -  i)HI. 
If  it  is  assumed  that  in  the  tliermal  study  of  a  chemical 
leaction  aUowaooe  is  made  for  all  the  purely  physical 

changes  whidi  accompany  the  chemical  ch.in^'e,  for  the 
influence  of  the  masses  of  the  reacting  substances  and 
for  the  possible  formation  and  decomposition  of  molecular 
gtoops  dwfng  the  leaetion,  there  yet  remahis  the  con- 
sideration that  heat  is  lost  or  gained  to  the  system  in  the 
dcLumpositions  and  formatioos  of  elementary  molecules, 
which  decompositioasaad  leoompositioiis  may  Ibrm  parts 
of  tlif  entire  i  han<»e  under  exi'iiination*  Thni^  take  the 
comparatively  simple  reaction 

sH,0  +  04  *  4Ha  4-  O, ; 
expanded  thennally  we  have 

r  =  4[H,  CI]  i  [().  O]  -  2[H-,Ml  ^  2[CI,C1]. 

Even  the  apparently  most  simple  case,  the  union  of  two 
elements,  is  more  complex  than  at  first  sight  appears. 
[H*,  CP]  -  44,000+  simply  tells  that  2  jjrams  of  hydroijen 
combine  with  71  gram,  of  chlorme,  and  that  44,000 
gram-units  of  lieat  are  evolved.  But  if  we  wish  to  apply 
these  data  to  questions  OOOCemiag  the  affinity  of  chlorine 
for  hydrogen,  we  must  remember  that  affinity  is  the  name 
given  to  the  stress  between  atoms  when  regarded  from 
the  point  of  view  of  one  kind  of  the  reacting  atoms. 
Hence^  rememliering  that  tlie  molecules  of  hydrogen  and 
chlorine  are  diatomic,  we  must  amplify  the  equation 
[H-,  a»]  =  44,000  +,  and  write  it  thus— 

r  -  3  [H,  CI]  -  [H,  H]  -  [CI.  CI]  =  44/»o  +  ; 
bet  the  vahie  to  be  maigned  to  two  of  the  terms  in  this 
cqtmiion  are  nskaoini.  Until  we  are  aUe  to  assign  ap- 
ptoxhnate  values  lo  the  Aennal  changes  accompanying 
:iic  (iccompositiaHi  «f  elementary  molecules  and  the 
combinatioos  of  dMWntary  atoms,  we  shall  not  be  in  a 
poshioiitoaiipljrdMnnaldatatio  tlw  iMj/tKX  of  affinity, 
provided,  (hat  i%  we  me  tUs  term  in  Its  moit  precise 
meaniiq;. 

Tbe  staMmeat  of  Berfhdot  hi  the  « Esiai  de  Md- 

csnique  Chimique,"  that  the  quantity  of  heat  evolved  in 
a  reaction  measures  the  sum  of  the  physical  and  chemical 
dwifles  which  occur  in  that  reaction,  and  famishes  a 
measure  of  the  chemical  affinities,  is  evidently  untrue  if 
we  assign  any  precise  meaning  to  the  term  "affinity." 
But  if  we  use  this  term  in  a  wide  sense  as  summing  up 
the  various  actions  and  reactions  (otlier  tlxan  those  which 
are  purely  physical)  which  together  constitute  any  given 
chemical  change,  thcr,  wc  may  pcrhaps.say  that  thermal 
measurements  of  comparable  reactions  are  also  relative 
neasarenents  of  tlie  affinities  of  the  iwcttog  substances. 
It  is  in  some  such  sense  as  this  that  the  term  "affinity" 
is  used  by  Tho:nsen  in  bis  thermal  researches  on  the 
relative  affinities  of  the  non-meullic  elements  (voL  iL). 

It  is  worthy  of  remark  that  Thomsen's  arrangement  of 
the  commoner  acids  in  order  of  relative  affinities  agrees 


very  well  with  that  given  by  Ostwald  as  the  resnlt  of 
his  investigations  conducted  on  altogether  different  lines 
and  by  very  different  BMthods. 

If  thcnnal  measurements  of  chemical  changes  really 
represent  the  sums  of  various  partial  changes,  someof  which 
have  a  positive  and  others  a  negative  value,  then  it 
liecomes  doubtiiil  whetlier  any  practical  result  is  to  be 
loolKd  for  fifom  the  application  of  Berthetofs  lenu  of 
maximum  work,  which  runs  thus  :  — 

"Every  chemical  change,  accomplished  without  the 
addition  of  eneigy  from  without  the  system,  tends  to  the 
formation  of  that  body  or  system  of  bodies  the  pro  lec- 
tion of  which  is  accompanied  by  evolution  ot  the  maximuin 
quantity  of  heat." 

Thomsen  puts  this  **Iaw''  in  a  somewhat  diffi:rent 
form  :  he  says,  "  Every  simple  or  complex  reaction  of  a 
purely  chemical  Idnd  is  accompanied  by  evolution  of 
heat."  Tbomsen  explains  that  by  a  purely  chemical 
process  he  means  one  which  is  aeeompfislMd  without 
addition  of  cncrt:y  from  sources  external  to  the  system, 
and  consists  in  the  "  striving  of  atoms  towards  more  stable 
equilibrium."  But  there  aie^  I  thialc,  two  principal  oIh 
jections  to  this  statement  Actions  "  of  a  purely  chemical 
kind,"  as  thus  defined,  do  not  actually  occur  except  as 
parts  of  cycles  of  reactions  wherein  are  included  changes 
not  of  a  "  purely  chemical  kind."  .And,  secondly,  we 
have  at  present  no  means  of  measuring  the  thermal  values 
of  those  purely  cliemical  actions — i.e.  on  .Thomsen's  view, 
I  atomic  actions — but  are  obliged  to  include  their  values  in 
I  the  total  value  assigned  to  tlie  complete  c>'clc  of  uper.itions 

which  we  term  a  chemical  reaction. 

Thomson  has  it  is  true  attempted  to  assign  thermal 
values  to  the  decomposition  of  the  moleode  of  carbon 
into  atoms  and  the  recombination  of  atoms  of  carbon  to 
form  molecules.  The  pages  of  Nature  are  scarcely 
suitable  Cmt  a  detailed  discussion  of  Thomsen's  methods : 
it  seems  to  me,  and  I  think  to  some  others  who  have 
tried  to  follow  Thomsen's  arguments,  both  in  the  second 
volume  of  his  "  Untersuchungen  "  and  also  in  the  Original 
papers  in  the  BtrUhte  and  elsewhere,  that  these  Bigu> 
ments  really  bristle  with  assumptions,  and  diat  a  com* 
parison  of  the  results  deduced  by  Thomsen  with  the 
actual  cakrfanetric  measurements  obuined  by  himsdf 
and  odiers  is  suiBdent  to  Arow  grave  doubt  on  tbe 
validity  of  those  assumptions  on  which  his  arguments  are 
baaed.  One  general  result  which  appear;  to  me  to  follow 
from  Thomsea^  investigation  is  dwt  the  time  has  come 
when  we  may  with  great  advantage  give  up  such  expres- 
sions as  "  the  carbon  atom  has  four  bonds, '  such  or 
such  atoms  are  held  by  double  links,"  and  indeed  the 
whole  of  that  unscientific  pseudo-dynamical  nomenclature 
whi  h  has  grown  up  around  the  vague  and  indefinable 
conception  of  aU'inic  '■>tiJs. 

There  are  many  other  points  of  interest  in  Thomsen's 
"  Untetsucbuugen  * ;  bat  I  have  said  eaongh  I  trust  to 
'  show  the  importance  and  the  remarkable  suggestiveness 

I of  these  volumes ;  and  also  to  esublish  the  statement 
that  the  great  advances  of  the  ftitare  in  chemistry  are  to 
,  be  looked  for,  not  so  much  in  the  domain  of  orgari'' 
chemistry  as  in  the  application  of  the  methods  and 
I  generalisations  of  the  science  of  matter  and  motion  to 

the  problems  which  we  call  cttemical. 
I  M.  hi.  Pattisok  Muir 


Digitized  by  Google 


I 

312 


[/a//.  3,  1884 


A  SCIENTIFIC  CATALOGUE 

Bernard  Qiian'tch's  General Catahi^ue.  Part  II.  Natural 
History  and  Science.  Part  III.  Periodicals,  Journals, 
and TransaetioBt.  (London:  i88i-83.> 

IN  few  instances  that  a  political  ecunoinist  could  hold 
up  u  an  example  is  the  function  of  the  merchant  in 
the  proce8»M  of  supply  and  demand  so  cleartf  and  simply 

displ.iyed  ns  in  thai  of  Mr.  Pcitiard  Quariich,  the  wealthy 
merchant  in  the  book  trade.  He  is  especially  a  merchant- 
man  seeking  goodly  pcaris,  whose  great  qualification 
mu-it  be  that  he  knows  the  e.vatt  c!<  in.ii  'l  for,  and  the 
exact  scarcity  of,  what  is  to  be  bouylu  and  sold.  His 
catalogue  does  not  aim  at  compktcr.e^s  as  did  the  one 
which  we  noticed  lately.  Scarcely  more  than  one-tenth 
of  the  titles  carefully  entered  in  Mr.  Friedl.'inder's  lists  are 
to  be  found  here  ;  but  these  make  a  collection,  and  a  very 
large  one,  of  books  brought  together  by  "  natural "  selec- 
tion with  the  same  geibd  results  in  this  caie  of  intelligent 
working,  as  in  the  more  autrim.itic  voild  around  us. 
Many  eminent  men  in  various  branches  of  science  have 
first  selected  books  beariag  upon  their  own  subjectp,  and 

then,  on  the  dispetsion  of  such  libraries,  Mr.  Quaritch 
selects  those  worica  which  have  a  higher  v;jliie  iluou^h 
their  own  superior  merit,  or  the  often  doubtful  though 
highly-prized  recommendation  of  rarity.  yVccordingly 
Mr.  Quaritch's  catalogue  is  considerably  like  the  sum 
total  of  British  legislation.  Kath  item  of  it  was  the 
supply  of  an  existing  want  according  to  the  best  light  of 
the  time  of  its  production.  While  drcumstances*  bow- 
cv  r.  have  changed  and  fresh  laws  have  been  devised  to 
meet  the  changed  circumsunces,  old  laws  have  remained 
upon  the  statute  book,  and  the  existing  code  containa  at 
the  same  time  1>oth  inconsistent  repetitions,  and  '^'rave 
deficiencies,  and  lacks  both  symmetry  and  completeness. 
W  hile  the  catalogue  of  Mr.  Friedlander  shows  the  German 
love  of  both  these  good  qualities  and  the  scientific  tastes  of 
the  compiler,  that  of  Mr.  Quaritch  does  not  profess  to  be 
complete  in  any  sense  ;  it  is  a  list  of  an  immense  stock 
«f  books  brought  logethar,  as  tlieir  former  possessors 
«eaaed  in  require  them,  by  a  shrewd  man  of  buriness  who 
knew  their  market  value.  Hence  in  examining  these 
bound  op  volumes  which  conuin  the  many  rich  prises  of 
scientific  fitarataiis  constituting  Part  II.  and  Fart  III.  of 
a  new  "Gfrneral  Catalogue,"  one  is  not  surprised  to  find 
that  a  book  like  Agassu's  "Nomenclator  /.oologieus"  is 
to  be  found  in  four  different  places  in  one  of  them  ;  that 
five  copies  of  Owen's  "  Odontography"  are  ofiered»  and 
a  variety  of  copies  of  many  others. 

In  Friedlandcr's  catalogue  we  had  to  complain  of  too 
much  classifying ;  not  because  classification  is  not  of 
extreme  value  as  a  ready  guide  to  the  contents  of  a 
catalogue  or  libr.iry,  but  because  many  books  refuse  to 
fall  under  one  bead  only,  however  discreet  may  be  the 
arrangement  Mr.  Bernard  Qnaiitdi's  catalogue  is  just 
the  reverse.  In  these  volumes  there  is  no  attempt  at 
cilucr  alphabetical  or  subject-divisions  of  the  whole 
C<dIection ;  different  divisions  are  lists  of  books  purchased 
at  particular  sales.  A  concise  index  makes  19  perhaps 
in  the  best  way  for  tlus  utter  confusion  of  subjects.  The 
table  of  contents,  to  which  one  would  look  first  in  trying 
to  undersund  such  a  catalogue^  is  not  printed  in  a  way 
to  dearly  exptesa  the  anangement  of  those  titlee  tfriiidi 


«nr  classified  in  subjects.  A  list  of  thirteen  natural 
history  headings  follows  "Egypt  and  North  Africa"  in 
exactly  the  same  way  as  a  nearly  similar  list  of  feuiteeu 

follows  "The  British  Islc^,*'  but  the  former  has  nothing 
to  do  with  £g)'pt  as  the  latter  had  to  do  with  the  British 
Isles. 

But  Mr.  O.iaritch  is  the  j;reat  connoisseur  in  a  different 
class  of  books  from  the  works  which  draw  uur  attention 
in  his  catalogue.  This  class  it  would  hardly  come  within 
our  province  to  notice,  were  it  not  for  the  evidence  given 
here,  on  the  one  hand,  that  costly  books  are  purchased 
now  as  n^uch  as  cf  old  by  the  "patron"  of  literature,  and 
on  the  other,  that  scientific  works  of  original  value  and 
present  scarcity  are  bought  up  by  mere  book  collectors 
or  bibliolaters,  who  would  in  many  cases  fret  while  one 
of  their  precious  volumes  was  being  turned  over  for  con- 
sultation, lest  it  should  end  in  a  cndc  in  its  beantifttl 
binding !  Mr.  Quaritch  labours  abundantly,  and  not 
without  love,  we  think,  for  these  purchasers.  Here  are  a 
few  of  the  feminine  pomps  and  vanities  with  which  be 
tickles  the  ears  of  bibliomaniacs: — ^"Grolier  binding," 
"  variegated  leathers,"  "  gold  scroll  tooling,"  "  purple 
morocco  super  extra,"  "veau  fauve,"  "veau  marbnj," 

"arms  and  cypher  of  "velhun  fly-leaves^" 

"large  paper,"  "tall  copy,"  "magnificent  specimen  of 
hibliopc^isiic  skill"  Here  is  a  titbit: — "First  .Aldine 
edition,  very  large,  tine  copy,  in  blue  morocco,  gold  tool- 
ings sfflc  fining,  velhnn  flyleaves,  gfit  ganfM  edges,  l»y 
Bozerian." 

A  distinguishing  feature  in  Mr.  Quaritch's  catalogues 
are  the  vafatable  notes  appended  to  nearly  all  the  most 
important  of  the  works  he  oiTers.  These  notea  as  to  tlie 
scarcity,  rompleteness,  ntarket  value,  and  often  the  his* 
tot)  of  the  book  testify  to  both  the  extent  of  his  business 
and  the  minute  accuracy  of  his  knowledge  of  it.  They 
are  a  mine  of  valimUe  infomatlen  to  any  one  wlioan 
bu5ir;ts>  is  in  books,  cither  commercially  or  as  a  librarian 
intrusted  with  the  care  and  also  the  completion  of  import- 
ant collections.  In  Um  cases  will  a  book  only  proleesinir 
to  be  a  stock-list  itself  command  a  price  in  the  market. 
Mr.  Quaritch's  catalogues  command  a  high  price,  and 
the  new  edition  of  his  general  one,  of  which  seven  parts 
are  now  out,  and  which  will  probably  not  be  com{deted 
for  another  year,  if  it  should  be  the  last  which  our  veteran 
publishes,  will  doubtless  remain  some  time  to  oome  n 
standard  work  upon  literature. 


LETTERS  TO  THE  EDITOR 

[  Tki  MMtrdm  not  kMkimul/  rttftmHUftr  tfkdmu  ufntmi 
If  kb  eorresfxmJtmU.  Nmtktr  eitm  he  mmdmaJkit  rttum, 
tr  It  correspond  wAI  Um  wrUtrt  0/,  r^tetti  mmmuurift*. 
th  mlie*  is  taktn  of  ammfmom  tmmmmmkationt. 

[7X#  MMtrnr  urgently  rtymutt  etnttfmdmll  U  kttp  tkmr  UUm 
m»  Ah*  »$  ftuMt,  Tht  frmmn  m  Us  tpici  it  m  ^mt 
Iktl  U  li  imftMU  tHunmu  U  immrt  tht  apfmrmmtt  tarn 
^tmummkalicn!  ciynlaining  iftt<Tts!in<;  and  iMMf/Mk.] 

Elevation  and  Subsidence 

Foe  serad  nontha  past  aitklos  aad  tstlns  baw  appsuned  la 
Natvbe  on  the  isljsot  of  srtisldtncs  and  elevatioa  of  the 
earth's  crast  by  aidition  and  ranomd  «f  wtight.  In  this  coa- 
ncclioBalMaaiHiihasbesn  saldintenid  to  the  history  of  the 
idea.  I  «U  therrtwe  to  dMW  attenUon  to  the  fiict  that  hi  1859 
1  wad  aPMwr  beibra  the  Aanrlcsa  AssockHioa  for  As  Advance' 
■asatefScieaeeoBdiesalijsotordie  '*ForaialloQof  Coathieals 
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and  Ocean  BubM^**  in  which,  after  giving  the  views  of  Henebell 
and  Airy,  I  bring  oat  this  idea  very  prominentljr,  and  Olutraie 
it  by  many  diagnms.  An  abstract  of  ihU  paper,  by  Sirrry 
Hant,  wat  pttbli«hed  in  the  Canadiam  h'atiuxJiH,  vol.  iv., 
1859,  pw  293,  and  reference  to  it  will  be  foud  fa  the  "Jtoyal 
Society  Catalofn*',"  vol.  iii.  p.  919. 

A  very  brief  outline  of  the  ropc  >«  a*  foUowi : — I  mftVe  two 
aMumption^ :  (1)  an  internal  liquid  with  floating  crust ;  (2)  the 
cmst  of  coQlinental  areas  more  conductive  and  therefore  oooUng 
and  ihickening  more  rapidly  than  that  of  oceanic  area*. 

It  H  evident  that  under  these  asnaiptionc  inequalities 
wonld  commence  first  on  the  under  raiface  of  the  crust 
by  addilioni  there,  nuking  eonveiitici  beneath  the  conti- 
nental and  concBvilie>  beixatli  the  oeeenie  areas.  But  by 
Jbtalmi  tiiete  inrqealitia  on  the  oader  aide  next  the  liquid 
woold  be  reprodnced  on  the  npper  dde  next  the  atmosphere, 
and  by  this  mean*  alone  cnntinenta  vnold  grow  continually 
higher,  .ind  ocean  beds  deeper.  Now  add  to  thieie  eroaion.  By 
CBtttog  down  continents  and  filling  np  the  seas  erofion  woti|d 
tend  constantly  to  destroy  these  inequalities,  while  flotation 
wxild  tend  as  constantly  to  reproduce  them.  Thus  according 
to  this  view  the  continents  rise  puil^r  by  additiaBa  beneath  and 
partly  t  y  removal  above,  and  ainulariy  the  oocan  bed*  sink 
partly  by  inCTeafed  concavity  beneath  and  pertly  by  additions 
above;  But  evidently  if  unequal  thickening  should  stop,  flota- 
tlon  could  only  partly  restore  the  inequalities  destroyed  by 
eroaion. 

Except  the  abstrac'  above  referred  to,  the  paper  was  never 
pablishH,  .in<l  in  February,  1865,  it  was  destroy^,  along  with 
nmch  eUr,  by  Sherman's  army.  My  reaiion  for  not  pubI^^hing 
aiare  fully  «ns  that  I  toon  became  dissatisfied  «ilh  it ;  for  about 
that  time  the  views  of  Hopkins  and  Pratt  on  the  solidity  of  the 
ceith  be^nn  to  nttrnct  attention,  ani  I  became  convinced  that 
dynamical  gcolugy  must  be  reconttmcted  on  a  basis  of  a  soli<i 
earth.  Bat  now  that  the  idea  of  a  sub-crust  li<jnid  or  semi- 
liquid  layer  i<  becoming  prominent  (a  condition  which  would  not 
prolinbly  interfere  with  the  snfastaatid  aolidity  of  the  earth  in 
ileiatronomieal  rdatioos),  it  seemed  to  ne  important  that  thlt 
kog  tnnllcn  paper  should  be  bro«^  ibrwaroaenljes  apart 
flf  ne  hutory  of  the  subject. 

Mow  n  few  w  ^rdsi  on  the  subject  of  the  oommnnications  referred 
to  fa  die  1  egiuuing  of  this  letter.  It  seems  to  me  that  some  of 
jon  eoneepiwidcate  hewgone  too  fer  in  rtgarding  miondtog  by 
cneioa  v  a  came  of  deraiioo.  Evidently  there  ont  bt  fomc 
otilier  and  men  fiuadamental  cau'u>^  or  erosion  could  not  act. 
BvidcBtly  enrioa  can  only  partly  restore  an  elevation  produced 
by  some  other  caM.  Bceaion  la  primarily  an  effect  of  eleva- 
Hon,  only  in  thia  at  fa  ao  dmot  ether  cases  the  effect  may  react 
as  a  caaack  to amfatafatte elevation.  For  example,  ^Colorado 
iilatw  feghm  baa  ben  niscd  since  Cretacaoaa  tiaMs  about 
flOhOOOllMt,  bat  the  BMirinmm  gencnl  erosion  haa  Lata  only  about 
l^OOOfeeL  The  ensloa  has  nea,  therefore,  the  ogaar quence, 
not  IIm  canat  of  eiantiaok  far  it  is  im]>usMble  dmt  the  cavse 
shoaM  la  ao  Ihr  behind  tha  eflect.  I  give  lUa  one  example 
becaase  it  k  on  »^<>  large  a  acalr,  bat  every  me—tafa  mnge 
fianiisbas  aa  example  of  great  ero>ion  aa  an  cAct  of  davaiioa 
pwdnced  by  other  eaaies.  That  loadiaf  and  aaioadin|  the 
cro>t  is  a  eaase  of  snbaidcBee  ai.d  devatkm  there  la  little  £«ht, 
bat  thatdMm  are  other  and  fcraiore  important  eanset  Is  eenain. 

Bcritdejr,  CaL,  December  3  JoaKMi  LtCoim 

Red-deer  Home 

In  continuation  of  my  reni.irks  on  the  calirijj  of  shed  deer- 
bon>5  by  othfr  deer,  1  have  to  add  that  .'•ix  shed  h  iin>  ;ii  vnin  u^ 
stages  of  erosion  have  iKcn  sent  to  tnc  from  Ssiliici land-.Lirc. 
Thty  cich  bear  wcH  dt  fincd  teeth-marks  un  [:n  :;ii:iwed  p  ir- 
tioiis,  and  this  icav<-.  liille  if  any  dnuht  thiit  tliL-  ji  |i  '.lar  belief 
that  the  horns  arc  eaten  hy  deer  i^  founded  ti  '..\^\.  The 
accompanying  inter. ."-tinf;  letter  from  Mr.  J.inus  «hich 
?ivts  the  evidence  of  two  experienced  stalkers,  hotli  iiiost  i:itc' 
ligent  and  reliable  men,  ir*  further  confiniiation  of  a  curious 
though  no  doubt  very  natural  habit  of  the  deer,  which  finr's  in 
the  lime-i'alts  of  tlic  born  a  nece*>ary  clctucni  of  nutrition.  \  ou 
will  observe  that  Injjlis  believe*  the  deer  use  the  molars  in  e.itii;^; 
the  lione,  and  this  seeins  probable  enough,  as  they  apparcruiy 
alarav!!  begin  at  the  ]x>ints  and  eat  towards  the  beam  and  burr,  a 
meth<Kl  of  proce^liog  by  which  they  can  bring  portions  of  the 
horn  wiihm  the  action  of  tbeiBolaiX.  J.  FaTBSJI 

December  37,  18S3 


.  .l8aBdalNrnd'deerhotaathatbavabeaa|Mrtii%tnipad 
by  dcerfa  Oc  fnmt.  I  aahai  tha  staUtan  to  kcett  a  toek  oat 
and  see  if  thev  eaald  flad  aagr  dear  aattagliemii,  and  am  dad  to 
My  that  they  have  basa  afah  topat  dm  matter  beyood  audooibt* 

"Donald  McRaaaair  wMi  Us^tam  aalw,  to  Daanfafa  GUa^ 
eating  a  horn;  btwot  tottaplaflawharaliieanrhBaatlvgitt 
aadfaaaditpatlialhaataa.  I  aead  k  villi  tlm  odierff.  Yoa 
win  liad  a  lldtel  OB  tt  to  diattagai-h  ft  ftom  the  mat 

<'  Duncan  McPhenoa  law  with  Ida  |^an  a  Mad,  last  wedi, 
eating  a  bom  also ;  he  did  aat  find  dm  aon,  bat  ha  saw  her  (the 
hind),  quite  pfadaly,  with  k  fa  her  arantl^  gaawiof  amqr  at  k 
near  the  poiaL 

*'  Deer  bam  ao  taeiMtt  fa  the  appcrjaw,  hot  Ihcf  bavofiiBdcn 
or  malaia  fa  bodi  appar  aad  lower  Jaws,  fcraadabk  aaoni^ 
to  eat  aa*  boni,  aad  X  save  aodnmbt  that  ft  b  «ith  their  BMUvt 
that  tta  tons  are  eaten. 

"  A  Aqpherd  in  the  parish  of  LakK  hu  acow  that  Mti  an  the 
boaeadweaa  find,  and  goes  adles  far  thcm^  and  catt  dlMR  Wf^ 
diaakbaaesaadaU;  ribiiare  eatea  ea*!^,  aad  seem  to  give  ao 
traabk  whatever.  "  JAMIS IMGUS 

"  December  a4,  iSSj" 


Ob  the  Abaenee  of  Banhwema  Item  the  Prairica  of  tba 

Canadian  North  West 

Not  by  any  means  the  least  remarkable  of  the  very  notable 
gcrio-i  of  wur.M  which  Mr.  Darwin  h.vs  give  >  t'T  the  world  is  that 
which  came  la-.t  from  his  ]>eii  but  a  -hort  lime  |)re\iou-.  to  hi  ■ 
l.imcntcd  dc.illi.  Iiealin;^,  a*  it  does,  with  elTccts  wliicli,  when 
li.Hiked  at  in  the 'Ic-tail,  arc  cxceediti^dy  small  .tikI  iiisi^tiilicant, 
bu',  wlipn  vifAcd  ill  the  i>j;gregalc,  .irc  1,  ^.n  to  be  of  surpris- 
in;j  iini'ort.u  the  "  Vfjjciatjle  Mi  \^M  .iiiti  1  arihwiirm-.  "  must 
certaii  iy  rank  as  a  inoyt  Mrikinglv  mirre  In  ^:  w.  rk. 

It  is  not  my  desire  to  call  in  quesiKni  !lic  coni-lu-ivins  at  which 
Mr.  Darw  in  ha>  :.riived  uiih  rci^aid  lo  the  ac'.iou  of  earthworms 
in  cul  ivatinjj  the  sml,  l.ut  1  wi-h  to  p  liut  «.  u'  that  in  one  exlen- 
-i.o  p>rlii<u  'if  ilie  eauli'>  siirf.ice,  to  which  much  ,ittc;iti."in  b.\-- 
o<  Utc  iieen  clirccted  on  acc  uui  of  its  agiicuitiir.il  capabilitie>, 
earthworms  do  nut  exist.  1  refer  to  the  vast  region  commonly 
knoN«n  as  Manitoba  .md  North-West  Territories.  My  friend, 
Mr.  li.  E.  T.  Set  'n,  of  Carlierry,  .M.mit  iii.>,  wa<  the  first  to 
point  out  to  Die  that  tbi^  enormous  country  nui  t  be  regarded  as 
forming  an  exception  to  Mr.  Darw  m' .  i^crier.ilis:!;'..  n-,  011  account 
of  the  tot.il  ab'fiicc  fr mi  it  of  e\cry  ki  id  of  einhuorin.  .m  l, 
lia\  !..'( "y  11 1  iiriKii  li  jui  a  vi^it  to  llr  so  rc;iii-  ,  i  .iM 
my  !e-tinio,iy  •...]  lu-.  in  jhi*  iiarticular,  a-  well  .i-  ni  ihr  iri.^t:c.-  .if 
the  amazing,  innate  leitili  y  of  the  s  id,  which  has  bicn  the 
wonder  and  rcm.irk  of  all  travellers  for  yeaf's  past,  bi;t  which, 
ill  this  ca-c,  idivi  u  ly  cannot  be  attnl  utcd  to  the  action 
of  wi.  rm',   >i' ce    thc-c    do  not   exit   there.     In  addition 

10  my  ov,  n  i  1 .  crvation--,  I  have  the  testimony  of  num* 
bcrs  of  ;:itclliL;<  :.:  scttlrrrs,  most  of  whon  had  been  scve- 
i.il  yi.Ti^  .n  ti  t-  CI  iiiitty,  bi.t  .lU  .  t  whom  unhesitatingly 
a-suitd  uic  th;it  -ucli  .T  llun^  .-.s  ar.  r.iithworm  wa.s  unknown. 
Further,  Mr.  I.eo  Ko^crv,  s  u  t  f  .Mr.  i  hns,  Rogers  of  Man" 
thoter,  «  ho  has  ^Jlcnt  scvi  r«l  years  ilh  '.he  engineers  of  the  Cana- 
dian Pacific  I<,iiirtav,  ha-  informed  nie  that  ca  thworms  arc  un- 
kni>w  ii  Ijetwecn  Wir.nipi-^  and  the  Koikif  .  Thisbciiv^  the  case, 

11  i"i  'cs  It. si-cu'.  ro:is  nablc  l  i  supjv  -tr  :' :  1 :  tljcv  0x1  ■'.  aIly^^  here  in 
the  liU^;i-  ten  i'.  ry  s".  ill  further  to  the  11  •!  ill.  aiid  coir.jiri-inj;  Uj>«  ards 
c  f  3,0.0,00.3  -  |u.iro  Lnucs  of  land,  or  something  likeonc  third  of 
the  entire  rs'oitli  .\menc.m  c  -ntinen',  ard  which  11  ay  therefore 
bere^jaidcu  ,ns  forming;  an  exccpliini  lo  .NIr.  Ii;it'.ii:r.  :.I.i'.enicnt 

j  (p.  no),  that  "  Wornib  :;rc  fciuiid  1:1  all  p.ir'.^  of  ihc  \\otUl,  .ind 
!»iiiie  of  the  ge  iera  h.ue  an  enormous  ian.;e.  1  ls<  y  inhabit  the 
K.'>  t  isolated  inland-. ;  they  abound  in  Iceland,  and  are  known 
to  exist  in  tlie  We  t  Indies,  St.  Helena,  Madaga^car,  New 
Caledonia,  ar.d  Tahiti.  In  the  Antiirclic  regions  worms  from 
Kerijuelen  I  and  have  l:<en  do  cril>ed  by  Kay  Lankcster,  and  1 
have  found  tliem  in  the  I  ;ill.l.iiid  I-land*.  How  theyre.ich  .'uch 
,  i-<dated  si"jts  i-  at  pi'-  i.:it  m  l,;,  .'.mi."     \:\  c  jiiriection  with 

I  the  statement  (p.  \z\)  that  "  W  tims  tin  .iw  u]  plrnty  of  castings 
!  in  the  United  States,""  it  may  be  poiutt  I  i  ir  i;i:it  ihe  boundary 
:  line  (the  49th  parallel)  is  to  some  extent  .i  ii.ilural  one,  from 
\  which  the  rivers  run  lioth  north  and  -oulh.  Ki  itlici,  I  l  .ive 
,  been  assured  by  friends,  and  have  also  seen  w  ith  my  own  eye.«, 
that  <  r.ithuoriiiv  .ii....uiid  atToruulo  and  it;  other  parts  of  Ontario. 
I  I  bis  bcnnj;  the  c.iic,  M\  interesting  innuity  arisis  as  to  the  cau&e 
I  of  the  absence  of  worms  from  the  North-\Ve»t,  and  1  can  only 
I  suggest  tuo  probable  reaaona— the  great  cold  of  winter  and  the 
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nrcnloiMof  pniric  firc.s  ill  .-.jinng  ami  aiUumn.  rersonally  I 
ravoiir  the  latter,  though  both  cau-es  may  ia  p.irt  \<f  answer- 
able. If  worau  aW\nd  in  Iceland  (65'  N.  lat.).  in  Ker- 
goden  Land  (50*  S.  lat.),  and  in  Toronto  (43 '4"  N.  lat., 
mean  winter  temperature  27'/  F.>,  «hy  should  ihcy  not  also 
occur  at  Winnip^  (50P  N.  lal.)?  Certairly  the  mean  winter 
temperature  u  very  low,  l>etng  about  8'  K.,  and  the  mean 
BBinitnutu  for  eleven  ye.ir^i  —  40^'  F.  I  ninde  ni^clhI  iiii]uiries 
as  to  the  depth  to  \^htch  the  mjiI  in  M.iin;ol>\  hecunies  fio/en 
in  winter.  This  is  often  as  much  as  tivc  nr  six  ffct,  luit  only, 
I  believe,  in  the  more  exposed  place-,  aiiJ  ct-itamly  as  a 
rule  it  is  thawed  again  in  the  spring.  I  d  1  nut  think  this  would 
render  the  ground  uninhibitahle  by  \^or:n^  v%hen  they  are  able  to 
ClUst  ia  leeland.  Mr.  Darwin  says  nothing  as  to  the  efTect  cf 
firott  OB  worms  except  (p.  26)  that  "worms  are  sensitive  to  .1 
low  tcmpcratare,  as  may  be  inferred  from  their  ni.t  coming  out 
of  their  burrows  during  a  fro-t  "  ;  but  he  siaics  (p.  1 10)  that 
they  aie  ca«ily  able  to  descend  three  or  Ua\x  nr  even  seven  or 
ci^ht  feet  below  the  surface.  It  would  be  intere»ttn|;  to  ascer- 
tain whMlur  wonu  {ahabit  cqnallr  cold  poftioai  of  lbs  Old 
World. 

But  the  afeaey  which  I  believe  h.is  caused  the  absence  nf 
earthworms  from  the  North- West  is,  as  already  stated,  the 
prairie  liret  which  annually  s\\c<-ji  over  enormous  portions  of 
the  country,  totally  consuming  the  Rr.iss,  and  oiivertin^;  it  into 
a  black  ash.  This,  it  might  well  lie  imagineil,  wuulii  fur  months 
together  completely  deprive  any  wi>rms  that  formerly  existed  of 
that  variety  of  decaying  vegetable  matter  that  composes  their 
food  ;  and  as-suming  that  fires  have  annually  passed  over  large 
portions  of  the  prairies  for  scores  of  gcnir.ui'ni^  :  l^  --i-'cms  in 
■every  way  probable),  it  appears  to  me  only  re,i~  ■haIjIc  to  Nup- 
poM  that  this  cause  would  effectually  have  txit:: ;;iin;i'ed  the 
worms  from  the  country  or  have  prevented  thein  ■  .(.cupying  it. 
It  i<  my  belief  (as  I  shall  elsewhere  state  more  iuilv  1  that  the 
ver)'  fertile,  fine,  black,  jMjvMlery.  aud  almost  sout-iike  s  jil  from 
one  to  three  feet  thick,  even  the  treeless  nature  of  the 

prairies  themselves,  and  the  aH>ence  1.-0:11  their  --urface,  so  f.v  .as 
my  obscrv.ation  goes,  of  every  cingle  ?  j  ecie  -  of  mollusk,  while 
many  species  abound  in  all  the  ponds,  lakes,  and  streams,  are  all 
in  a  large  degree,  if  not  entirely,  due  to  the  action  of  the  lire.  If  ' 
thus  view  ultimately  turns  out  to  be  coirect,  it  will  lie  fiirthci  ' 
seen  that  the  very  means  which  hxs  deiuive  I  !be  s  )!  i  f  tlic  I 
North- West  of  that  natural  cultivation  which  the  ^nils  of  iiio^t 
other  countries  enjoy  has,  at  the  same  time,  liberally  su;)plie<l  it 
with  >  manure  resnltinp  from  the  charred  a»hes  of  the  grass 
which  is  annually  burned.  My  (Vioiiil,  Mr.  T.  Rogers,  w  ho  has 
taken  much  interest  in  the  absence  of  worms  from  the  North- 
Vest,  and  is  inclined  to  attribute  it  rather  to  fro-t  than  to  fire, 
thoujjh  he  suggests  that  the  "  .<K:>.!i  "  may  p  >s-ibly  have  had 
si.nicthing  to  do  with  it,  .Urcvly  >n.i;^li'  the  suhsect  before 
the  Literary  and  Scientific  Sucielyol  M.un:liester,  where  he-ecms 
to  have  met  with  a  good  denl  of  incredulity. 

As  another  evidence  of  the  absence  of  worms,  the  numerous, 
laree.  Glacial  boulders  that  strew  the  pr.iiries  around  Brandon 
and  elsewhere  may  be  cited.    1  hese,  h.id  worms  exi-ted,  would 
doubtless  have  long  ago  been  ioncred  beneath  the  surface,  as 
also  the  skulls  and  other  bones  of  butTaloes,  which  so  abound  on 
the  prairies,  and  most  of  which  have  evidently  lain  there  a  long 
while.  Nevertheless  some  of  these  have  been  Imried  in  the  course 
of  time,  as  one  gentleman  told  me  that  he  had  sninetimcs  turned 
them  up  from  a  dc|.th  of  two  or  three  inches  beneadi  the  surface 
when  ploughing.    Their  burial  may  have  been  accomplished  by 
the  wind  drifting  soil  over  them,  or  by  the  working  of  gophers. 
Of  these  peculiar  little  rinim.ils  two  specie*  are  \ciy  abundant 
on  the  prairies,  where  tlicy  ina'se  extensive  burr  ni  s,  svhich  it 
seems  possible  may  to  soine  extent  accomplish  the  natural  cnl:i- 
vation  of  the  soil  in  the  way  w  arms  are  accustomed  to  do  it 
elsewhere.    Some  more  su  it;estive  i  ir  iK    on  this  point  may 
be  found  in  a  paper  by  Mr.  Scton,  j'UbU>.licd  in  the  Keiw;  nf 
the  Manitoba  Department  of  Agriculture  for  iSSj,  .m  l  which 
may  lie  studied  with  advantage.       Kour.  .Millck  Chkisty 
Chigaal  St.  Jmm%  acar  CbelaiiJbfd,  Dece^icr  ao^  18S3 


ready.    On  October  10  I  observed  at  the  British  Cooaokta;  oa 

November  3  at  ihe  f.n^lish  I'rc-bytcrian  Missions  Compomid, 
Swatow.  In  Amoy  I  ob>c)  ved  at  the  residence  of  the  Commi»> 
missioner  I..M.  Customs,  in  Takow  (Formota)  at  the  Custom 
House,  and  at  the  South  Cane  (Formoi^a),  near  the  magnificent 
fortified  lighthouse.  It  i^  to  be  feared  that  the  observitions  on 
the  coast  of  China  are  slightly  vitiated  from  local  attraction,  the 
rocks  consi-tiiig  of  ferruginous  granite.  .Southern  For  I'Osa  is 
builtupofeoi.il,  raised  iii  places  to  a  great  height,  no  doubt 
through  volcanic  action.  Slight  earthquakes  are  of  common 
occurrence  lu  Formosa,  whereas  along  the  coast  of  China  thejT 
are  rare  and  of  ao  inportaaoe  except  to  the  seismologist. 

Flac*  Date  Local  M  .T.  Dip. 

h.    in.  .  , 

Hong  Kong  ...  1883,  Nov.  5  ...    5    9  p.m.  ...  32  17 

  9        5    4    ,.     •••  33  '9 

Swatow  ,    Oct.  10  ..     5  24    34  23 

  I,    Nov.  3  ...  II  25  a.ra.  ...  34  '7 

Amoy    „    Oct.  14  ...    3  50  p.m.  ...  30  45 

  »       ft  10  ..  5  "»   »f     -  36  SO 

Talcow    „      „  24  ...  2  4S         ...  32  54 

SoathCape  ,  27  ...  40..    •••  3>  ^4 

 M         »8  -  4  30   3«  *7-5 

It        •••    ti  It 

39  ...  3  20  „    ...  31  a4'S 


Magnetic  Dip  in  South  China  and  Formosa 

While  engaged  on  a  mcteoroUigical  mission  in  China  I 
availed  myscU  of  the  opportunity  to  make  the  following  dcter- 
nioations  of  the  magnetic  din.  The  observations  in  Hong  Kong 
were  aHMie  at  iht  paUic  facdeai,  the  Obiennilorr  betag  aotyat 


Hoi^  Koaf;  Nov.  to 


W.  DOBEaCK, 


THi:  ORIGIN  OF  CORAL  REEFS 

REGARDI.N'G  this  interesting  geological  problem, 
whicli  h.is  recently  been  discussed  in  NATURE,  c 
are  enabled  tiuough  the  kindness  of  Mr.  Murray,  of  the 
CftalUngc)  Commission,  to  publish  a  letter  which  has 
been  addressed  to  him  by  Ih.  Gappgr  firmn  tbe  Pacific 
The  imponaaee  df  this  eoouttanicatiaBvill  be  feeofniied 
in  the  cooSnnation  it  supplies  of  the  inference  that  coral 
reefs  start  upon  a  platform  of  limestone  composed  of  the 
remains  of  foraminifera,  &c.,  and  are  themselves  of  no 
;;reat  thickness.  Dr.  Guppy  will  no  doubt  continue  his 
rescirchti,  and  \vc  may  hope  to  obtain  from  him  precise 
data  reg.irdirsfj  the  average  thickness  of  the  coral  rock, 
the  litliological  tiit'lerence  between  it  and  the  underlying 
limestone,  the  structure  of  the  limestone,  whether  any 
succession  of  organisms  can  be  detected  in  it,  and 
whether  at  any  point  the  underlying  volcanic  rock  can  be 
seen  which  would  afford  a  measurement  of  the  thickness 
of  tbe  calcareous  dqpMita.  The  cfie^  of  deaudatioii 
and  dieirNbtion  to  height  above  the  aea  will  no  doabt 
alM  tcodire  bis  attention. 

SJtortlamds  Islaudtt  S«lamom  Group, 
"Awgusl  7, 1883 

"  During  the  twelve  months  I  have  spent  in  this  group  of 
islands— serving  as  surgeon  on  board  H.M.  survcying-ship 
Lark^l  have  been  much  interested  in  and  have  devoted 
considerable  attention  to  the  raised  coral  formations  in 
various  islands ;  and  as  my  observations  may  be  of 
service  towards  confirming  the  views  which  yoa  have 
advanced  with  reference  to  coral  islands  and  Keft^  I  will 
state  briefly  tbe  leauUs  of  my  obeervationib 

"  Exdncnnr  the  huge  contfawmal  isUads,  I  will  idtar 
for  the  sake  of  brevity  to  the  numeroos  small  islands  of 
this  archipelago,  those  of  volcanic,  and  those  of  cal- 
careous formations.  Confinin]:,'  mjsclf  to  the  isl.^ncU  of 
calcareous  formation,  I  will  pass  over  the  numerous  small 
islands  which  are  entirely  composed  of  coral  detritus, 
sand,  and  shells,  and  have  been  formed  by  the  materials 
thrown  lip  by  the  waves  at  the  present  sca-level ;  and 
will  restrict  my  remarks  to  a  ver)'  common  type  ot  islands 
in  this  group,  with  gently  sloping  and  roimded  profile, 
havingan  elevation  varying  oerbaps  between  looand  iioo 
or  I300  feet,  andcompMedmlndkof  M^NjfafryMrMy  «r 
argillactous  limeUmtt  bedded,  andalmost  alwa)  s 

foramimfercust  now  and  uen  lidi  in  other  pelagic 
oiganismi^  ancb  aa  Ptervpedt,    On  this  rode  ruts  Mr 
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it;r,//  h'liu-u'oiu-,  which  foiniri  but  a  compar.itively  thin 
cru^,t,  and  has  been  altogeihcr  removed  from  mo^t  of  the 
higher  regions  hy  -^ub  at;  lal  .igcncies.  However,  1  h:i\c 
ob&erved  the  raised  co»i  rock  still  preserved  at  consider- 
iblc  heights  above  tbs  Be«»  and  in  mo  loeaUUes  at  dera* 
i.ons  of  900  feet. 

"Amongst  the  subgroup  known  as  the  Shortland 
IdaodSk  1  cane  upon  beds  of  thia  impure  caicartMu  rock 
(beneath  tbe  miaed  coral  ni^)  tAoutuiing  in  PUrofiodi. 
mostly  Hya/Mf  and  large  foraminiferotu  tests,  mii^itea 
with  sheila,  some  of  tbem  of  shallov  water  habit. 

"  I  am,  &C.,       "  H.  B.  GUPfY  •* 


A  lORGOTTEX  /-.  IV/.Cr/O.V/ST 

A  BOOK  has  lately  come  into  my  hands  a  few  wotiis 
about  which  may  possibly  interc>t  some  of  the 
readers  of  Nature.  Its  title  is  '"  Histoire  Naiurcllc  dcs 
Fraisicr^"'  ;  the  author  was  A.  N.  Duchesne,  and  it  was 
publi^-licd  at  I'aris  in  1766.  It  mtl^l  be,  I  suspect,  an  un- 
cjinmon  hook,  for  there  is  no  ropy  in  tbeUbiary  of  the 
Royal  Gardens  at  Kcw.  And  this  library,  comprising  as 
it  does  tbe  contributions  of  many  collectors  who  allowed 
little  to  ooqie  them,  is  remarkably  complete:  Mr. 
Daydoo  Jackson  has  in  fact  found  in  it  more  tlian  a 
tboinand  pnUicadona  tlic  titles  of  which  are  not  to  be 
met  with  in  tbe  last  edition  of  Pritzel's  well-known 
*'  Thcs.iunis." 

The  sc.irccne-'S  of  a  botanicil  b.io'v  is  not  pcrliajjs  in 
itself  a  inatter  of  any  great  tiioment,  and  I  b m-iit  tlic 
book  out  of  a  pr()\  in?  ia'.  s de  1  atatof^ue  without  expecting 
it  to  be  p.irticularK  intcre^stiiif;,  thnugh  I  knew  Du- 
chesne's name  as  an  authority  on  the  cultivated  forms  of 
the  strawberry.  I  very  soon,  however,  came  to  the  con- 
closioo  on  lookli^  over  it  that  it  was  a  very  remariable 
production  indeed,  and  in  a  scientific  sense  at  least  a 
century  in  advance  of  itt  time; 

Dudwsne's  book  is  fn  fiict  tbe  record  of  a  purely  bio- 
l^ieal  study  of  a  small  group  of  plants.  The  significance 
of  work  of  this  sort  has  onlv  been  thorou;,'hly  rccoi^msed 
since  the  publication  of  tlie  "  <  ^rl^in  of  Species."  just  as 
with  C.  K.  Sprengel,  whose  book  was  also  written  in  the 
last  century  (1793  ,  the  H  orM  1ms  had  to  mil  on  fdr  into 
another  hundred  years  before  it  was  ready  to  do  justice 
to  this  kind  of  research.  There  is  a  curious  incongruous- 
ness  between  the  freshness  and  modemness  of  the  ideas 
and  the  faded  type  and  musty  paper  in  which  they  are 
embalmed. 

Duchesne  plunges  at  once  into  tbe  business  of  his 
book  in  the  first  line  of  the  preface  with  a  straight- 
forwaid  simplicity  not  unworthy  of  Mr.  Dar*Tin.  1  will 
attempt  a  translation  of  the  fn  sr  par.iyr.ijih  :— 

"The  wish  to  sec  if  it  were  possible  to  raise  frnm  seed 
a  plant  which  scarcely  ever  produces  any  lias  k-.l  luc  by 
a  happy  chance  to  the  production  of  a  new  race  which 
m  ide  its  appearance  at  X  e.-^sailles  in  1761.  This  circum- 
stance induced  me  to  more  closely  devote  myself  to  the 
study  of  strawljerries,  and  led  rae  to  another  discovery. 
I  found  that  they  are  not  all  truly  hermaphrodite ;  forms 
exist,  in  fact,  which  are  sexually  differentiated.*  And  I 
have  succeeded  in  the  past  year,  1765,  in  fertilising,  by 
meaaaofone  8etof|dants,  individuals  ofnnother  sort,  which 
are  cultivated  as  a  matter  of  curiosity,  and  are  constantly 
sterile.     One,  amongst  others,  has  produced  fruits  of 

ffreat  beauty;  M.  le  Mirq.ii,  de  Marigny  has  obtained 
or  me  the  honour  of  l;:tvin„'  this  sub:ii:ttcd  to  the  kin^', 
and  it  is  to  be  raised  in  the  \  crsailles  Gardens  by  my 
method.  This  unexpected  s  icccs'  has  still  more  re- 
doubled my  ardour  to  make  further  observations." 

Tbe  race  so  produced,  which  Duchesne  called  Le 
Fraitier  de  Venatttex^  or  Fragmia  mMu^fyfhi^  is  un- 

<  mutt  Sc  one  of  (he  fir<t  oWrvttiaH  of  dw  Miaacy  iif  plbms 
«a)t  hcrmaphru>J  te  flonrcn  to  pau  into  ibcdNKioMtOMk  ThenclbiHv 


'  doubtcdly  a  very  curiou^  plant.  .MI  i". 5  leaves  arc  per- 
manently unifoliatc  ;  /.f  .  instead  ot  bearing  three  leaflets, 
as  IS  ordinarily  the  case  with  strawberries,  the  petioles 
bear  but  one.  Uucliesne  obser\'Cs  that  this  is  also  the 
case  with  the  t'lrst  leaves  of  all  seedling  strawberries. 
Fras^aria  monophyila  may  be  therefore  regarded  as  a 

I  forai  which  always  retains  the  juvenile,  and  never  arrives 
at  the  adult,  foliage  and  tbisjMCutiarity  remains  constant 
in  subsequent  generations.  The  efliect  of  crossing,  aa  a 
potent  stimulus  to  variation,  could  not  bat  have  power- 
fully  ini[ii  cssed  Duchesne  in  so  striking  a  case  as  this, 
and  liirther  obiervations  seemed  to  have  led  him  to 
accouiit  for  the  common  characters  which  otherwise 
diveij,  n_;  forms  exhibited  as  best  accovinted  (or  liy  a 

i  Comiiion  an  .cstral  origin.  The  study  of  geographic  illy 
separ.ued  species,  however,  necessarily  led  him  to  --cc 
that  somcthmg  more  than  crossing  was  needed  to  account 
for  variation  m  every  case.     In  discussing  Fra^arta 

.  •■irt^iniiiiia,  a  native  of  North  America,  which  is  the 
origin  of  the  race  of  Scarlets,  Duchesne  Speculates  as  to 
iu  derivation  from  tbe  wild  F.  vaea  of  Europe  and 
attributes  the  diveisences  from  this  type  to  tie  mtet  of 
North  American  sou  and  cUmate. 

His  work  on  Strawberries,  where  he  was  dealing 
mainly  with  races,  led  llim  to  speculate  w.tli  ic^ard  to  the 
higher  groups  uf  species,  genera,  and  orders.  His  results 
seem  to  111c,  fur  the  time,  so  extraordinarily  bold,  and 
therefore  historically  so  interestmg,  that  I  quote  tbe  first 
portion  of  the  Kecapitobtion,  pp.  319^21,  entiv^  in  the 
original  French  : — 

"J'ai  ddj.\  dit,  k  I'occasion  du  Fraisicr-ananas,  qu'il 
c'toit  tres-iliftic  le  de  ranger  en  lignc  droiic  Ics  diwrses 
Races  d'unc  mCmc  Especc,  de  miitii^re  qu'on  put  p.isser 
de  Tune  a  I'autre  pargradat  ons  de  nuance.  Cela  e?t 
peut-etre  aussi  impossible,  que  de  ranger  en  lignc  droite 
Jes  Ebpeccs,  Ics  Genres,  ct  )es  Families ;  par  la  raison 
que  chaque  iiace,  conune  cbaque  £sp^,  cbaaue  Genre, 
ou  cbaque  Famille,  a  des  lapporta  de  lesaemblance  avec 
plusieurs  autres. 

"  L'ordre  G<5o6ilogique  est  done  le  senl  que  fat  nature 
mdiqae,]e  scul  qui  satiafiuae  pleinement  reapiit}  toot 
autre  est  afbhralre  et  vide  d'id^.  J'ai  eu  soin,  h 
chncunc  des  Races  de  Fraisiers,  d'indiquer  cc  qui  .11' a 
piuu  vraiseinbiable  .\  cct  e^ard ;  mais  je  n'u^c  me  li.iLtei 
d'.avoir  toujours  rencontre'  juste,  ii  faudroii,  pour  le  bien 
fairc,  avoir  dcs  connaissanccs  certaine>  ct  pic'cises  du 
pays  natal  de  chaque  Fraisier,  ou  bien,  I'.u  itmsoii  :1  a 
^id  6\cv^  de  grainc,  et  de  quel  autre  Fraisier  provenoit 
cetie  graine ;  j'ai  fait  voir  combien  on  manqucnt  encore 
de  lumi^s  sur  tout  cda. 

"  C'est  par  cette  laison  que  je  me  suis  pcrmis  de  douner 
mcs  conjectures  i  en  voici  ka  rdsuUata ;  la  forme  d' Arbre 
genealogique  les  rendra  encore  plus  sensibles,  et  en  fera 
micux  saisir  rensemblc." 

It  is  certainly  startling  to  come  upon  a  plnlogen;.  of 
the  most  modern  type  in  a  book  more  than  a  century  old. 

it  was  not  till  after  I  had  gratified  myself  with  a  study 
of  Dodiesne's  remarkable  speculations  that  it  dashed 
acrosi  my  mind  tl»t  attention  bad  already  recently  been 
called  to  them ;  and  I  found,  in  foct,  tliat  rrof.  AInlionse 
de  Candolle,  in  a  short  paper  put  togedier  with  the  fieli- 
citous  erudition  of  which  he  seems  to  possess  so  inex- 
haustible a  stoic,  h  id  alrc  idy,  in  May  of  last  year,'  stated 
most  of  the  points  on  which  1  have  dwelt  above.  And  he 
mentions  that,  on  the  o;  cnsion  of  a  visit  ".o  ^'r-  U.irwm 
in  18S0  he  told  hirii  of  the  existence  of  the  book,  which 
he  describes,  justly  enough,  as  "a  very  curious  work, 
older  than  that  of  Lamarck,  but  to  which  no  one  had 
ever  referred  except  for  poirts  of  secondary  interest." 

1  know  little  about  Duchesne  himself.  Ut  Candolle 
says  that  he  was  a  horticulturist  and  Profiessor  of  Natural 
Hntory,  and  that  his  knotvledgc  was  as  varied  as  it  was 

*  ''Darwin  coi.ciij^r^  au  poii.i  c*  vue  d««  causo  dc  «m  nicrij,"  &c.. 
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sound.  No  one,  nevertheless,  ever  teems  to  have  paid 
the  smallest  attention  to  hb  tvolationanr  thoadei.  Even 
Silvestre,  who  wonooaeod  hb  itoge  at  h  pubKe  meeting 
of  the  SociA<  Royale  d'Agrieultiue  to  i827,atetah»  ftom 
the  slightest  reference  to  them. 

While  in  his  experiments  and  his  mode  of  drawing 
conclusions  from  them  Duchesne  strongly  reralis  the 
method  of  Mr.  Uarwin,  the  parallel  cannot  be  .  irricil 
further.  In  so  far  .is  he  obuincd  a  glimpse  at  the 
nioiern  doctrine  uf  ev  olution  it  was  in  the  form  after- 
w.irds  formulated  by  Lamarck.  Of  the  part  played  by 
th.<  struggle  forcxMeoce  in  the  matter  I  find  no  trace  in 
his  writings.  W.  T.  THISSLTON  DVUt 


TEACHISG  ASIMALS  TO  CONVERSE 

MR.  DARWIN'S  notes  on  Instinct, recently  published 
by  my  friend  Mr.  Romanes,  have  again  called  our 
attention  to  ihe  interesting  subject  of  instinct  in  animals. 

Miss  Martineau  once  remarked  that,  considering  how 
long  we  have  lived  in  close  association  with  animals,  it  is 
astoaUbing  how  Utdo  we  know  about  them,  and  especially 
about  their  mental  condition.  This  applies  with  especial 
force  to  our  domestic  animals,  and  above  all  of  course  to 
do^s.  I 

I  believe  thai  it  arises  very  much  from  the  f.ict  that 
hitherto  we  li.ive  iriei  to  te.ich  animals  rather  tliaa  to 
learn  from  them,  to  convey  our  ideas  to  them,  rather 
than  t'j  d(  V:-c  any  l.inj^uagc,  or  code  of  signaU,  by  means  , 
of  which  they  might  communicate  theirs  to  us.  No  doubt 
the  fonaer  {Hrooei*  li  faiMreitiflg  and  inatruetiv^  but  it 
does  not  cany  a  veiy  fcr. 

Under  these  eucnoiatanoes  it  taai  occomd  to  me 
whether  <;ome  such  system  as  Alt  followed  with  deaf* 
mutes,  especially  by  Dr.  Hown  witb  Lama  Bridgman. 
might  not  provo  vaqr  iottnictivs  if  adapted  to  thecaae  of 
dogs. 

.Xccordingly  I  prepared  some  pieces  of  xtout  cardboard, 
and  printed  on  each  in  legible  letters  a  word  such  as 
"  Food."  "  Hone,"  "  Out,"  &c.  The  head  master  ot  one 
of  the  deaf  and  dumb  schools  kindly  agreed  to  assist  me. 
We  each  began  with  a  terrier  puppy,  but  neither  of  us 
obtained  any  satisfactory  results.  My  dog  indeed  was 
lost  before  I  had  had  him  long.  I  then  began  training  a 
black  poodle,  "  Van  "  by  name,  kindly  given  me  by  my 
Mend  Mr.  Nkkalls.  I  eommenoed  by  giving  the  dog 
food  in  a  saocer,  over  whidi  I  laid  the  card  on  which  was 
the  word  "Food,"  pladng  also  by  the  side  an  empty 
laucer,  covered  by  a  plain  card. 

"Van"  soon  learnt  to  distinguish  between  the  two, 
and  the  next  -t  i  ,c  was  to  teach  him  to  bring  me  the 
card  ;  this  he  no*  docs,  and  h.inds  it  to  me  quite  prettily, 
and  I  thca  jjivc  him  a  bone,  or  a  little  food,  or  take  him 
out,  according  to  the  card  brought.  He  still  brings  some-  I 
times  a  plain  card,  in  which  case  I  pcint  out  his  error,  I 
and  he  then  XskK.%  it  back  and  changes  it.    This  however 
does  not  often  happen.   Yesterday  morning,  for  instance, 
"  Van"  brought  me  the  card  with  "  Food"  on  it,  nine  | 
times  in  sucMirion,  idecting  itfirom  among  other  plain 
cards,  though  I  chan^  the  rdative  poaitlon  every  time. 

No  one  who  sees  him  can  doubt  tnat  he  understands  | 
the  act  of  br!n>;inj;  the  c.ird  ut'h  the  word  "  Food''  on  it 
as  a  request  (or  something;  ii;  e.it,  .md  tluit  he  distinguishes 
between  it  and  a  plain  card.  1  also  bL-lieve  that  he  dis- 
tinguishes for  instance  between  the  card  with  the  word 
"  Food"  on  it  and  the  card  uith  ". c  ut "  on  it. 

This  then  seems  to  open  up  a  method,  which  noay  be 
carried  much  further,  for  it  is  obvious  that  the  cude  may 
be  multiplied,  and  the  dog  thus  enabled  to  commnnicate 
fkaelv  with  as.  I  liave  as  yet,  I  know,  made  only  a  verv 
«mau  liegianing,  and  hope  to  cany  the  aaprrimant  mocn 
fiirtber,  but  my  object  in  sending  dii*  oommnnicatioB  it 
t*oftM.    In  the  fint  place  I  trait  that  aoow  of  the 


readers  of  Naturb  may  be  able  and  willing  to  suggest 
extensions  and  improvements  of  the  idea. 

Secondly,  my  spare  time  is  small  and  liable  to  many 
interruptions;  animals  also  we  know  ditiVr  j^reaily  from 
one  another.  Now  many  of  your  readers  have  favounte 
dogs,  .ind  I  uiHild  c\firc3i  a  hope  tli.it  some  of  them  may 
be  disposed  to  study  them  in  the  manner  indicated. 

The  observations,  even  though  negative,  would  bo 
interesting;  but  1  confess  I  hope  that  some  positive 
results  might  follow,  which  would  enable  us  to  obtain  a 
more  correct  insiffht  into  the  minds  of  animals  than  we 
have  yet  acquired.  JORN  LtnmocK 

High  Elms,  Down,  Kent,  December  20,  18R', 


THE  FRENCH  DEEP-SEA  EXPEDITTON 

OF  1883 

T  HAVE  just  returned  from  a  very  short  visit  to  Paris, 
made  for  the  purpose  of  inspecting  the  MoDuscn 
which  were  procured  during  last  summer's  deep-sea  ex- 
pedition in  the  French  Government  steamer  Talismcm, 
The  exp^ition  was  under  the  sdeatific  cbaige  of  Prof. 
Alphonse  Milne-Edwards.  For  the  opportunity  of  this 
inspection  I  was  indebted  to  the  kindness  of  my  friend 
Dr.  Paul  Fischer,  whose  reputation  as  a  conchologist  is 
so  t^ell  known. 

The  course  of  the  expedition  was  along  the  Atlantic 
coasts  of  Spain,  Marocco,  Sahara,  Senegal,  Cape  Verde 
Isles,  the  C.marics,  and  Azores;  and  the  time  occupied 
vsas  thiec  Mionths.  More  full  and  accurate  particulars 
wiU  very  shortly  be  given  by  Prof.  A.  Milne-Edwards  to 
the  Academy  of  Sciences,  and  be  published  in  their 
Coti^es  Rendus.  The  collection  will  be  exhibited  next 
month  to  public  view.  The  greatest  depth  explored 
was  about  aaoo  fiithoms.  The  trawi  was  mosUjr  nacd. 
Life  was  pleotffut  everywhere.  As  wss  the  case  !n  thie 
Porcupine,  ChaHengcr,  and  other  expeditions  of  the  -anw 
kind,  many  animals  (especially  Crustacea)  at  the  greatest 
depths  were  highly  and  brightly  Ci  hiured,  some  of  theni 
having  lar^e  e>es,  iuid  others  heini;  blind  or  eyeless. 
There  >»as  an  abundance  of  lutherto  unknown  forms 
(genera  and  species)  in  every  department  of  zoology — 
fishes,  MoUusca,  I'olyzoa,  Ctustacea,  Annelids,  Ecbino- 
derms.  Polyps,  Corals,  Foraminifera,  and  Sponges 
Among  the  Slollusca  were  some  remarkable  cases  of  the 
wide  distribution  of  species  in  lespea  of  space  as  weD  as 
of  depth.  For  insUnce,  boreal  dieSSt  sudi  as  Fmus 
islanaicus  and  F.  bemkunsis,  which  inhabit  northern  seas 
at  moderate  depths,  viz.  50  to  80  fathoms,  were  found  living 
off  the  coast  of  Marocco,  and  the  latter  species  even 
below  the  tropic  of  Capricorn,  at  depths  of  from  450  to 
2200  f.uhoms.  Lima  i  wwxi  atit,  considered  a  peculi.  rly 
Norwegian  species,  was  likewise  obtained  off  the  Mooiish 
coa^•,,  ut  a  very  large  size ;  it  was  recorded  b>  Ptuf 
Segucnza  as  a  Pliocene  fossil  of  Sicily  and  Calabria, 
under  the  name  of  Lima  giganUa.  In  the  Porcu^uu 
Expedition  of  1S70  fragments  were  dredged  off  Cape  St. 
Vincent;  and  in  the  OioAbvr  Expedition  this  fine  species 
was  obtained  from  :o  to  175  latnoms  off  Western  Pata> 
goaia  and  Japan.  A  bivalve  {^Senkkulmia  hngieaihu), 
which  in  northern  seas  inhabits  moderate  depths,  was 
procured  in  many  i)laccs  by  the  TaUsman,  at  depths 
varvin^;  from  350  to  i.;^9  fathoms.  It  occurred  living  in 
the  det  [jc^t  tlrcdging^  of  the  /'or,  uf>ine  Expedition  of  1869, 
off  the  .1  i;i  of  Brittany,  at  a  depth  of  2435  fathoms. 
Many  Mollusca  {e.^.  Pecten  vitrcus,  Limopsis  minufa, 
Denialium  agile,  Trochus  oltoi,  Colutn!'Ci/,i  kalia  eti,  and 
Scaphander  punctostriatus)  !»eem  to  inhabit  the  depths 
of  the  Nonh  Atlantic  in  ever^  part,  from  one  side  to  the 
other.  The  smaller  shells  in  the  Talisman  collection 
have  not  yet  been  picked  out  The  Marquis  de  Folin 
.will,  wUi  Us  ososl  cm  and  indnstiy,  undertake  that 
patt  «f  tfw  woii^  nikli  wiU  occupy  boom  time ;  be  has 
rsfoetfad  nc  to  tf"^  and  name  those  species  which 
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are  kno«-n  to  tne.    I  understand  that  another  deep-bca 
expedition  will  be  made  by  our  enterprising  neighbours 
next  summer,  being  the  fourth  in  consecutive  years.' 
December  21,  1SS3  J.  Gwyn  Jeffreys 

THE  SUN  MOTOR  AND  THE  SUN'S 
TEMPERATURE 

'T'HE  annexed  illustration  (Fig.  1)  represents  a  per- 
speciive   view  of  a  sun  motor  constructed  by 
the  writer,  and  put  in  operation  last  summer.  This 
mechanical  device  for  utilising  the  sun's  radiant  heat 


is  the  result  of  experiments  conducted  during  a 
series  of  twenty  years ;  a  succession  of  experimental 
machines  of  similar  general  design,  but  varying  in 
detail,  having  been  built  during  that  period.  The  leading 
feature  of  the  sun  motor  is  that  of  concentrating  the 
radiant  heat  by  means  of  a  rectangular  trough  having  a 
cun'ed  bottom  lined  on  the  inside  with  polished  plalcs  so 
arranged  that  they  reflect  the  sun's  rays  towards  a  cylin- 
drical beater  placed  longitudinally  above  the  trough. 
This  heater,  it  is  scarcely  necessary  to  state,  contains  the 
acting  medium,  steam  or  air,  employed  to  transfer  the 
solar  energy  to  the  motor ;  the  transfer  being  effected  by 


Ericsson's  Sun  Motor,  erected  at  New  York,  1883. 


means  of  cylinders  provided  with  pistons  and  valves  re- 
sembling those  of  motive  engines  of  the  ordinary  type. 
Practical  engineers  as  well  as  scientists  have  demonstrated 
that  solar  energy  cannot  be  rendered  available  for  pro- 
ducing motive  power,  in  consequence  of  the  feeblcne  s  of 
solar  radiation.  The  great  cost  of  large  reflectors  and 
the  difficulty  of  producing  accurate  curvature  on  a  large 
scale,  besides  the  great  amount  of  labour  called  for  in 

'  P  S  — In  Natukk  of  Drcember  90  (p.  iftX  I  ovtriooktd  the  mMprint 
of  ladu  i.t  Swtdca.-J.  C.  J.  • 


preventing  the  polished  surface  from  becoming  tarnished, 
are  objections  which  have  been  supposed  to  render  direct 
sobr  energy  practically  useless  for  producing  mechanical 
power. 

The  device  under  consideration  overcomes  the  stated 
objections  by  very  simple  means,  as  will  be  seen  by  the 
following  description : -The  bottom  of  the  rectangular 
trough  consists  of  straight  wooden  stavc<s,  supported  by 
iron  ribs  of  parabolic  curvature  secured  to  the  bides  of  the 
trough.    On  these  sUvcs  the  reflecting  plates,  consistirg 
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of  flat  irindow  glass  silvered  on  the  under  side,  are 
£istened.  It  will  be  readily  understood  that  the  method 
thus  adopted  for  concentrniing  the  radiant  heat  doe?  not 
call  for  a  structure  nf  f^-rcit  acriiracy,  provided  the  w  ootlen 
Staves  are  secured  to  tl.c  iri'u  ribs  in  such  a  position  that 
the  silvered  plates  attached  to  the  satne  reflect  the  soUr 
rays  towards  the  heater.  \  2  rc]irt  srtit^  a  transverse 
aection  of  the  latter,  part  of  the  bottom  of  the  trough,  and 
■ectiow  of  the  reflecting  plates  ;  the  direct  and  reflected 
■oltr  rays  being  indicated  by  vertical  and  diagonal  linef . 
Referring  to  the  illustration,  it  will  be  aeea  tliat  the 


traqdL  II  feet  long,  and  16  feet  broad,  including  a 
paraud  opening  in  the  bottom,  12  inches  wide,  is  sus- 
tained by  a  li(;ht  truss  attached  to  each  end  ;  the  heater 
being  supported  by  vertical  plates  secured  to  the  truss. 
The  heater  is  6^  inches  in  diameter,  1 1  feet  lone,  exposing 
1 -o  X  9'8  =  1274  superficial  inc'ies  to  the  action  of  the 
reflected  solar  rays.  The  retlctiing  j-latc-,  c.ich  3  inches 
wide  and  26  incties  long,  intercept  a  sunbeam  of  130  X 


Fig.2 


mm. 


180  «  23,400  square  inches  section.  The  trough  is  sup- 
ported 1^  a  central  pivot,  round  which  it  revolves.  The 
chuge  of  inclination  is  effected  by  means  erf  a  horiiontal 
■rie  concesled  by  the  trough— the  entire  mass  being 
<o  accurately  balanced  that  a  pall  of  five  pounds  applied 
•t  the  extremity  enables  a  person  to  change  the  inclin.v 
tfon  or  cause  the  whole  to  revolve.  A  single  revolution 
of  the  motive  engine  develops  more  power  than  needed 
to  turn  the  trough,  and  re-ulate  its  inclination  so  as  to 
face  the  sun,  during  a  da\'s  uperation. 

The  motor  shown  hy  the  illustration  is  a  steam-engine, 
the  working  cylinder  being  6  inches  in  diameter,  with 
8  inches  stroke.  The  piston  rod,  passing  through  the 
bottom  of  the  cjdiodff,  opentes  a  force-pump  of  5  inches 
diameter.  By  means  of  an  Mdinary  cross-head  sccwed 
to  the  pistoo-ffod  below  the  aictm  cylinder,  and  by  ordi- 
ii:<iy  connecting  rods,  motion  it  imparted  to  a  crank 
Shalt  and.fiywwbeel,  applied  at  the  top  of  the  engine 


frame ;  the  object  of  this  arrangement  being  that  of 
showing  the  capability  of  the  engine  to  workcitlwr  pump* 
or  mills.  It  should  be  noticed  that  the  flexible  steam- 
pipe  employed  to  convey  the  steam  to  the  engine,  as  well 
as  the  steam  chamber  attached  to  the  upper  end  of  the 
heater,  have  been  exclided  in  tlic  ilhivtraton.  The 
average  speed  of  the  engine  during  the  trials  last  i'.min.t-r 
was  120  turns  per  minute,  the  absolute  pressure  on  t'  c 
working  piston  being  35  lbs.  per  square  inch.  The  steam 
was  worked  expansively  in  the  ratio  of  1  to  J,  with  a 
nearly  perfect  vacuum  kept  op  in  the  condenser  inclased 
in  the  pedestal  which  supports  the  engine  frame. 

In  view  of  the  foregoing,  experts  need  not  be  told  that 
the  sun  motor  can  be  carried  out  on  a  sufficient  scale  to 
benefit  very  materially  the  sun-burnt  regions  of  our 
planet. 

With  reference  to  solar  teuiper.uutc,  the  power  deve- 
loped by  the  sun  motor  establishes  relations  between 
(litTusion  and  energy  of  solar  radiation  which  show  that 
.Newton's  estinvite  of  solar  temperature  must  be  accepted. 
The  following  demonstration,  ba^ed  on  the  foregoing 
particulars,  wilt  be  readily  comprehended. 

The  area  of  a  sphere  whose  radius  is  equal  to 
the  earth's  mean  distance  from  the  sun  being  to 
the  ana  of  the  latter  as  au's" :  1,  while  the  reflector  of  t^e 
solar  motor  intercepts  a  sunbeam  of  33^400  aqnare  inches 
section,  it  follows  tnat  the  reflector  will  receive  the  he  it 

developed  bv  —  O  C08  square  inch  of  ihe  solar 

surface,    iience,  as  the  heater  of  the  motor  contains 
1374  square  inches,  we  establish  the  fact  that  the  rc^ 
fleeted  solar  rays  acting  on  the  same  are  diffused  in  the 
ratio  of  1374  : 0  508  -  3507  : 1.   Practice  has  now  shown 
that,  notwithstanding  this  extreme  diffusion,  the  radiant 
energy  transmitted  to  the  reflector  by  the  son  is  capable 
of  imparting  a  temperature  to  the  heater  of  $20*  rahr. 
above  that  of  the  atmosphere    The  practical  demonstra- 
tion thus  furnished  by  the  sun  motor  enables  us  to  deter- 
mine with  sutl'icient  e.\a<  tiiess  the  minimum  temperature 
iif  the  xiUr  surf.ice.    It  also  enables  us  to  prove  that  the 
I  al(  ulatuui-.  made  by  certain  French  scientists  indicating 
th.it  -iilar  tiiiiptratiire  docs  not  exceed  the  temperature-, 
protiuced  in  the  laborator)'  are  wholly  erroneous.  Had 
Fouillct  known  that  solar  radiation,  after  suffering  a  two^ 
thousand- ftvt-Juimired'milduven-/ola  difiu>ion,  retains  a 
radiant  energy  of  530^  Fahr.,  he  would  not  have  asserted 
that  the  tempeiatute  of  thie  solar  sar£ice  is  1760^  C. 
Accepting  Newton's  hiw  that  **  the  temperature  it  as  the 
density  of  the  rays,''  the  temperature  imparMd  to  the 
heater  of  the  sun  motor  proves  that  the  temperature  of 
the  solar  surface  cannot  be  less  than   520^  X  2507  = 
■•3"jl,^4o  Fahr.   Let  lis  bear  m  inind  that,  while  attempt  s 
have  lx;en  made  ti>  e--tal>hsli  .1  luucli  lower  temperature 
than  Newton's  C'liiii.ite,  r.n  dcir.nnstraiion  whatever  h.is 
yet  btcn  pr<  <'.ui  (    tending  to/7.'.',  tli.it  the  said  law  is 
unsound.    Un  the  contrary,  the  most  ran  iul  inves'iga- 
tions  show  that  the  temperature  jprodu  ^ I  li\  rad  nt  heat 
emanating  from  incandescent  spbericai  bodies  diminishes 
inversely  as  the  diffusitn  of  the  beat  rays.  Again,  the 
writer  has  proved  Gv  his  vaaniiii*actinonieler,  indosed  in 
a  %TsseI  maintained  at  a  constant  temperature  during  the 
obser\ations,  that  for  equal  zenith  distance  the  intensity  of 
solar  radiation  at  initisummer  is  5"  88  Fahr.  less  than  during 
the  Winter  solstice.    Ihis  ilmiinution  of  the  sun's  radiant 
heat  in  aphelion,  it  will  l)c  t'ound,  corresponds  wiihm 
o  40  of  the  temperature  which  Newton's  law  demands. 
It  is  proposed  to  discuss  this  branch  of  the  subject  more 
fully  on  a  future  occasion. 

The  operation  of  the  stm  motor,  it  will  be  well  to  add, 
furnishes  another  proof  in  sopport  of  Newton's  assump- 
tion that  the  energy  incriMW  as  the  t^kwmj^  of  the  rajs. 
The  foregoing  explanation  eodoaning  the  icflectien  of 
the  rays  (see  Fig.  2),  shows  that  no  angmentadfll  of 
temperature  takes  place  during  their  transmission  from 
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the  reflector  to  the  heater.  Yet  we  fin  l  that  an  inrroase 
of  the  numberol  rctlectin^'  plates  incrcibCA  proportinnabl v 
the  power  of  the  jnutor  Considering  that  the  parallelism 
of  the  rays  absolutelj,  prevents  augmentation  (if  tempera- 
ture during  the  transmission,  it  will  be  asked:  What 
causes  the  olMerved  iocrease  ot  mechanical  power  ?  Ob- 
viously, the  energy  pnidttced  by  the  mataaiA  dtniity  id 
Xhe  lays  acting  00  die  beater.  Tbe  trath  of  the  Newtoniaii 
doctrine,  that  the  eneig)'  increases  as  the  density  of  the 
Ta>s,  has  thus  been  verified  by  a  practical  te*t  which 
cannot  be  questioned.  It  is  icarcch  necessity  to  observe 
that  our  computation  of  tr-mperaiurc 1  .  jo  5,640  P'ahr. - 
does  not  shoiT  maxinr.mi  snhr  intcnsitv  ,  the  followint; 
points,  besides  atmospheric  absorption,  not  h  ivin.;  been 
considered  :  —  :'i  The  ilimimuion  of  cncrijy  .ittendinjj  the 
passage  of  the  heat  rays  through  the  substance  of  the 
reflecting  plates ;  (2)  the  diminution  consequent  on  the 
great  amount  of  beat  ndiated  by  tbe  blackened  surface 
of  the  beater ;  (3)  the  dimioiRion  eif  temperature  in  the 
heater  caused  by  convection.  J.  Ericsson 


A  CHRTSTMAS  VFStT  TO  BEN  NEVIS 

nnsKRl'ATORV 

A  L  THOUGH  I  have  no  talc  of  perilous  adventure  or 
hair-breadth  csca[)e  to  tell  the  readers  of  Nati'RE, 
yet  I  think  thit  they  will  be  intcre-ted  to  hear  of  the  pro- 
giese  diat  is  being  made  in  the  first  British  attempt  at  the 
cultivation  of  high-lerel  meteoroiogy.  This  interest 
will  be  all  the  greater  that  the  hearty  encoatageinent  and 
sopport  that  the  Ben  Nevft  experiment  baa  tccdved  from 
all  parts  of  fhe  UitHed  Kingdom  has  given  it  tbe  character 
of  a  national  undertaking. 

.As  most  of  the  readers  of  NaTOR^:  doubtless  know,  the 
observatory  is  at  present  in  the  experimental  st  ii^-e  A 
road  to  the  tup  with  bridges  anil  wateru  iy*  has  been 
made,  and  .\  p  i-'  of  the  building  crt-ctfil  sufficient  to 
shelter  the  observers,  it  was  jutlged  wise  to  build  as 
little  as  possible,  until  experience  should  have  taught  us 
the  peculiar  difficulties  to  he  contended  with  in  the  some- 
what novel  circumstances  presented  by  the  summit  of  Ben 
Nevis  in  winter  time.  For,  althoi^h  several  high  level 
meteorological  observatories,  and  indeed  many  other 
haman  haoitations,  already  exist  at  much  greater  helghti 
above  the  sea,  yet  there  is  probably  no  spot  at  present 
inhabited  all  the  year  round  that  presents  ctiniatir  vicissi- 
tudes so  remarkable.  When  winter  is  ov  er,  the  directf>rs 
will  have  a  full  report,  w  ith  practical  sugifestions  from  the 
superintendent,  Mr  <  >niond,ti>  j;;'.i:de  them  in  their  further 
operations,    .StiM  it  w.is  "li  ii-.:ht  well  that  ^uiie  the 

Soveming  body  should  see  with  their  own  eyes  the  state  of 
he  obsenratory,  and  the  work  of  the  ^>bser^■crs  during  the 
cold  season.  Accordingly  two  of  them  (Mr.  John  Murray 
and  myself)  made  a  visit  of  inspection  on  DeisemberaMi, 
of  which  I  propose  to  give  a  few  particulan. 

Acoompanied  by  Mr.  Maclean,  the  contractor  for  the 
road  ana  observatory  buildings,  we  started  from  Fort 
William  about  9  30  on  Wednewlay  morning.  At  first  the 
sky  was  dark  .md  gloomy,  and  it  w.is  thought  that  Ben 
Nevis  was  to  give  a  specimen  of  his  worst  weather.  It 
was  not  c<')ld  hnwevcr  ;  in  fact  it  w.»s  oppressively  w.irm 
during  the  first  thousand  feet  of  the  ascent  from  the  finn 
of  Achantic  where  the  new  road  begins.  This,  coupled 
with  the  fact  that  the  pony  which  one  of  the  party  rode 
op  tbe  first  3500  fleet  of  the  hill  somewhat  forced  the 
pace,  made  it  a  little  uncomfortable  for  the  two  pedestrians. 
The  newly  made  road,  loosened  by  the  frost,  and  sodden 
by  the  rain  and  mdtiiiig  sno«%  was  in  places  very  heavy. 
Up  as  fiu-  as  the  little  take  (Loch  an  Meall  aot  Suidh^, 
however,  the  roadway  had  stitTered  no  substantial  damage, 
except  that  the  fall  of  a  large  stone  had  carried  away  a 
small  piece  of  the  m.irgm  ;  and  all  the  bridges  and  water- 
ways were  found  in  e.xcellcnt  condition.  This  is  very 
sattsftctory,  for  the  snow  has  already  been  down  to  Fort 


William  :  and  recently  a  very  rapid  thaw  has  carried  it  so 
completel\  .lu.iy,  tint  on  the  26tli  very  little  was  met 
with  under  3000  feet.  The  test  has  thus  been  tolerably 
sev  ere  and  yet  up  to  2600  feet  or  so  the  ro;id  on  the  26th  «-aa 
in  far  better  condition  than  it  was  on  the  dayoftheopeainff 
ceremony.  Abtiut  the  altitude  just  mentioned,  a  part^ 
the  road  bad  been  badly  ploughed  up  by  a  spate  ofwater 
from  the  melting  snow ;  higher  up  stin,  the  damage  seemed 
to  be  less,  but  it  was  not  so  easy  to  judge,  as  theiaadww 
was  there  gradually  lost  in  the  overlying  snow. 

As  the  puty  ro-e  m  ht-ight,  the  tem[»erature  of  the  air 
and  the  ardour  of  the  pony  ali^e  fell,  and  then  the  walkers 
were  left  to  the  fail  enjovment  of  their  climb.  During 
the  latter  part  of  the  lir-,t  3000  feet,  the  mist  had  been  SO 
thick  that  the  puny  and  its  rider  could  scarcely  be  d)a> 
(  erned  a  few  yards  olf ;  but  several  hundred  feet  hh^er, 
alter  the  road  had  bcoi  finalfy  lost  sight  of  in  the  snow, 
and  ail  the  party  were  on  foot,anscHd4knlyenWMIld  ttbeilt 
noon  from  the  gloom  of  the  fliist  into  the  hnntest  ef 
daylight.  Overhead  tbe  sky  was  blue,  a  fresh  light  breeze 
was  btowing,  and  tbe  reflated  sunlight  was  shining  in 
silvery  masses  on  the  undulating  surface  of  the  frozen 
snow.    We  soon  reached  Huchan  s  Well,  the  position  of 
whi.  h  1  .ul  been  marked  bv  a  wooden  pole;  but  the  well 
itself  was  completely  hidden  by  a  deep  sno«r-drift,  which 
filleiithe  hollow  in  which  it  lies.    From  this  spot  to  the 
top.  the  ascent  was  made  almost  straight  over  the  snow. 
At  times  it  was  steep  and  slippery,  but  the  surface  was  s«» 
hard  that  we  rarely  sank  over  the  ankles.    Two  of  us 
were  rough  shod,  one  having  a  few  cricketer's  spike* 
screwed  to  the  soles  of  his  boots,  tbe  other  a  pafr  of 
sie^giittH  (dimbfaig  irons),  tbe  ase  ofwbich  he  had  learned 
sevcial  nam  ago  ditringsome  excursions  in  the  Tyrolese 
.Mpa.  Mr.  Maclean,  who  had  not  taken  these  precautions, 
fell  once  or  twice,  but  foriun.ncly  without  being  hurt  :ri 
any  way.     When   near  tii-   la,t    slope    we  descried 
.Mr.  Omond  hacking  away  most  asMduously  with  an  ice- 
axe  to  prepare  a  way  for  us,  a  needless  precaution  as  far 
as  the  rough->h  id  members  of  the  party  were  concerned. 
The  view  trom  the  plateau  on  the  summit  was  magnifi* 
cent.    All  round  there  floated  a  billowy  ocean  of  whita 
mist,  from  which  rose  masses  of  the  same,  piled  4in  in 
pUces  like  mounum  ranges,  and  through  wbicnraaeBa'9 
and  there  black  moualaia  peaks  (nnoSMBt  among  tbasa 
Sehiehallioa).  Away  towanb  Port  William  was  stretched  4 
btack  curtain  of  mist  in  striking  contrast  with  the  snou  - 
whiteness  of  the  upper  layer.    Down  m  Glen  Nevis  a 
similar  mass  was  seen,  rolled  and  twisted  by  the  air- 
currents  into  the  mo-t  fantastic  shapes.    .So  grand  was 
the  spectacle  that  one  of  our  parly  in5i>tcd  that  we  had 
before  us  the  model  from  which  Dante  had  drawn  his 
vision  of  the  entrance  to  hell. 

The  summit  reached,  the  directors  nitunlly  looked 
araond  far  the  building,  whose  site  they  had  ebooMi 
some  five  months  before,  and  upon  whose  canatnictka 
they  had  expended  so  modi  aaxwes  Aoaght.  There  was, 
however,  nothing  to  be  eeea  but  two  small  dark-looking 
stumps  rising  a  little  over  the  surrounding  snow-flat,  and 
alongside  of  thee  a  little  mound  of  snow.  The  stumi)« 
turnei  out  to  be  the  chimney  and  ventilator  on  the  ro  'f 
of  the  observatory,  .uui  the  mound  was  a  portico  built  I  v 
the  ob'iervers  w:th  blocks  of  frozen  snow  to  protect  i 
snow  stain  iM-  which  hati  been  carried  down  the  side  ot 
the  itnuvc  to  the  doorway.  After  descending  under  the 
tr  u  1  icent  canopy  and  stumbling  for  a  little  in  the  un* 
familiar  darkness  of  the  passage,  we  entered  the  main  room 
of  the  observatory,  w  hich  for  the  present  serves  as  sittiiy« 
room,  kitchen,  and  office  combined.  Hen  we  found  the 
ttble  laid  for  onrhiacb :  and  very  soon  we  were  comforting 
ourselves  with  hot  colfte,  cabin  biscuits,  and  excellent 
Danish  butter  from  the  stores  of  the  establishment.  The 
whole  ascent  had  oecopled  a  little  over  three  bean  aad 
a  ham 

The  little  room  ia  wfaldi  we  sat  cooiabiedttie  Americaa . 
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stove  which  he.its  the  whole  observatory,  and  on  which 
the  snow  melting  and  all  the  cooking  is  done  by  John 
Duncan,  the  second  assistant  obser(rer  and  housemaid. 
<  !n  one  of  the  walK  1;  the  combined  sideboard  and 
crockery  and  instrument  cupboard;  against  another  stands 
a  small  bench  with  a  vice  ;  and  on  a  third  is  the  telegraph 
iistnnnent,  Mr.  Om<md's  desk  and  book-case,  and  the 
drawers  in  which  are  kept  the  records  of  the  observatory, 
(hrt  of  the  sittinK-rocm  cipen  the  three  bedraoms  fm  the 
observers,  whidi  lesemtne  very-  closely  i)ie  cabins  on 
board  a  ship  ;  indeed  the  whole  establishment  has  an 
intensely  nautical  air  about  it,  and  the  visitor  steadies 
himself  instinctively  nov  and  then,  and  wooden  tliat  the 
roll  never  comes. 

The  rest  of  the  building  is  occupie<l  with  .1  coal 
and  oil  store,  and  a  storeroom  in  which  are  kept  the 
cabin  biscuits,  dried  potatoes,  tinned  soups,  meat,  and 
vcgetablet,  lime  juice,  and  medicine  chest :  which  Mr. 
Onond  caledatas  will  nipiiort  the  tluw  obMnren  till 
Jane. 

The  aAeraoon  and  evening  we  spent  in  watching  the 
observers  at  woric,  in  dining  (which  we  did  very  comfort- 
ably off  the  Christmas  cheer,  vir.  roast  turkey  and  plum 

puildin^;.  provided  for  the  inhabitants  of  lien  Nevis  b\  a 
tlunighlfui  friend  ,  and  in  ea^^er  discussion  of  plans  for 
the  present  and  future  work  of  the  Observatory.  The 
routine  of  the  observatory  at  present  consists  in  hourly 
observations  of  the  b.ironieter,  protected  thermometers, 
dry  and  wet  bulb  and  maximum  and  minimum,  wind- 
direction  and  pressure,  rain,  snow,  sleeC  or  bail,  mist,  fog 
or  has^  clouds  lover  and  upper,  amount,  spedes,  and 
direction,  snnsliiiie  leoorder,  misoeUaiieoaa,  thunder, 
litffatainf,  haloes  aarone^  aMMony  Ac,  nature  and  pre- 
cise time  of  occurrence  ot  The  sel^registering  baro- 
graph and  thermograph  now  added  to  the  collection  of 
instruments  are  workiiv^'  very  well,  and  will  be  invaluable 
for  the  record  of  aiuldcn  changes.  The  protected  thermo- 
meters and  the  thermograph  are  attached  to  a  ladder 
fi.xed  in  the  sn<'\v.  As  the  level  of  the  snow  rises  and 
falN,  they  are  moved  from  step  to  step,  so  as  to  keep 
them  as  nearly  as  possible  to  the  regulation  distance  of 
four  feet  from  the  surfa  e.  .-\  measurement  from  the  top 
of  the  ladder  to  the  surface  gives  the  depth  of  the  snow, 
which  at  piesent  varies  from  sis  to  ten  feet  at  different 
parts  of  ne  mmmit  of  the  mountain. 

Any  detailed  account  flf  the  winter  ctimate  of  Ben 
Nevis  would  be  premature  and  out  of  place  in  this  noike  ; 
but  Mr.  Ruchan  has  kindly  furnished  mc  with  an  analysis 
of  the  meteorological  phenomena  on  Christmas  and  the 
following  day  which  were  in  aevctai  respects  remarkable. 

At  I  A.M.  of  Christmas  day,  temperature  was  37°  o 
from  v»htch  it  steadily  fell  to  3i^'5  at  1 1  .\..M.,  the  air  all 
the  time  being  quite  satur.ited  .ind  lo  ulcd  with  dark,  gloomy 
mist,  with  a  barometer  steadily  rising.  The  wind  was 
moderate  from  north-west  till  3  a.m.,  when  it  changed  to 
west-south-west.  About  noon  the  mist  pall  cleared 
away  and  the  sun  shone  out  with  great  ^lenaour.  I'rom 
this  boor  lo  midnight,  the  bXtiomvug  most  remarkable 
observations  were  lude  (see  table). 

Except  a  few  cirrus  clouds  which  appeared  about  one, 
three,  four,  and  ten  o'clock,  the  slcy  was  cloudless 
throughout,  and  during  the  evening  the  stars  spnrUed 
with  unwonted  brightness  in  the  dark  blue  sky. 

These  remarkable  atmospheric  conditions  were  sti icily 
confined  to  the  higher  region  of  Ben  Nevis.  Fog  or  cloud 
covered  the  lower  hills  and  filled  the  valley  s  all  the  after- 
noon ;  it  rose  sometimes  as  high  as  the  "  plateau  of 
storms,"  but  was  moady  beh>w  3000  feet  on  Ben  Nevis, 
and  during  the  time  no  other  hill  showed  itself  through 
the  sea  oTcloud.  The  eunaet  of  the  35th,  as  well  as  the 
sunrise  of  the  26tb,  wras  very  beautifuL  On  the  26th 
pressure  remained  high  and  steady,  wind  south-westerlv, 
alqr  generally  dear,  and  temperature  and  humidity  equally 
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remaikaMe  as  on  the  preceding  day.  Indeed  at  2  9Mk.  the 
rdative  humidity,  whioi  v«s  lower  than  could  be  calculated 

from  Glaisher's  Tables,  was  only  34.  At  3  p.m.  tempera- 
ture bad  fallen  6''9,  humidity  risen  to  <)6',  and  a  light 

fo^'  prevailed  for  the  next  four  hniir>,  the  wind  having 
shifted  horn  south  west  to  we^t-north-west.  .About  7  P.M. 
the  sky  again  cleared,  temperature  steady,  rose  from  j8  o 
to  36  o  at  iiHilnight,  and  a  humidity  as  low  as  67  was 
observed.  The>;ieat  s;;^'nirK .nice  of  these  00  crv.itions  on 
Ben  Nevis  will  be  more  apparent  when  com,  ared  with  the 
anticyclone  which  oversinead  SO  large  a  (>iirt  of  north- 
western Europe  at  the  time,  to  which,  bein^  situated  on 
its  weat  aid^  we  owed  the  mild  weather  of  Christmas,  1883. 

In  addition  to  the  hourlv  obscrvatioB%  tt«  obtervers 
have  liad  for  some  time  bade  to  conduct  a  constant  war- 
fare with  the  rapidi) -accumulating  snow.  Every  now 
and  then  all  hands  hid  to  be  turned  out  to  clear  the 
doors  and  windows  of  the  observat'Hy  ;  and  it  sometimes 
happened  that,  «hen  they  went  out  tor  this  purpose,  the 
snow  drifted  in  so  rapidly  that  it  was  almost  impossible 
to  shut  the  door  again.  The  de\  ii  c  i  f  the  snow  staircase 
got  over  the  difficulty  to  a  lar-e  extent  as  regards  the 
door,  and  it  is  proposed  to  buiM  tubes  with  short  lengths 
of  rectangular  wooden  framework,  passing  fumi  the 
windows  up  to  the  surface  of  the  snow.  .\t  the  upper 
end  of  these  will  be  placed,  at  night  or  during  heavy 
snowfalls,  light  canvas  doors,  whidi  can  be  af&rwards 
removed  and  additional  lengths  of  framework  added 
according  to  necessity.  The  chimney  will  be  lengthened 
in  a  similar  « ay  by  incir.s  of  iron  tubes,  «hich  have 
been  sent  up  for  the  j  urpt^c  In  this  way  the  diliieulties 
of  the  present  winter  «ill  i>e  met.  For  the  future  it  is 
proposed  to  get  over  the  difficulty  of  the  accumulating 
snow  by  building  an  observing  tower  at  some  little  dis- 
t.tncc  from  the  Uving  rooms.  In  this  tower  there  will  be 
several  stories  with  doors  to  the  four  cardinal  |  oints  of 
the  compass,  so  that  the  observers  may  use  for  exit  and 
entrance  that  stor^  which  is  nearest  the  &no\N  level, 
and  that  door  which  happens  to  be  on  the  lee-side 
of  the  tower.  In  the  grouna-fioor  of  dits  to«er  it  is  pro- 
posed to  place  a  seismometer  and  sdf-registering  mag- 
netic instruments.  On  the  roof  will  be  placed  an 
anemometer  for  measuring  the  direction  ar.d  itreni,th  of 
the  wind.  It  is  proposed  so  to  arrange  this  instrument 
that  its  indications  c.in  be  read  inside  the  tower.  This 
appears  to  be  csscnti.il,  for  during  the  storm  on  the  i;ih 
ult.  it  was  founil  itn()ossible  to  go  outside  the  observa- 
tory, so  iliat  wind  observations  are  wanting  in  the  daily 
sheet  on  that  very  interesting  occasion.  The  observing* 
tower  will  be  connected  with  the  rest  of  the  buildings  mr 
a  covered  way  of  some  length  fitted  with  doors  to  cut  on 
the  hot  air ;  and  in  all  pgnbability  the  accamniodatinn  of 
the  obiervatoty  will  be  increased  by  the  ad^tfon  of  an 
ofios^  or  expoimentiog  room,  and  one  or  more  imall 
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bedraoDM  for  the  un  of  inqiectors  wotlien  on  temporary 
bosiiies^  ttd  Ibr  tbe  oonvcflieBoe  of  adeaiific  men  who 
may  wish  to  make  a  viaU  to  the  obeenratoijr  Ibr  the 
piuiMMes  of  scientific  reeesrcfa. 

For  reasons  sufficiently  explained,  the  staff  hns  raicely 
had  time  as  yet  to  go  beyond  the  mere  routir.t;  ot  obier- 
vations  above  meniioned;  but  none  of  the  valuable 
suggestions  which  Mr.  Omond  and  the  directors  have 
received  have  been  lost  sight  of.  A  btgiiuiin^;  has 
already  been  made  in  the  collection  of  meteoric  dust;  in 
fact  Mr.  Murray  carried  down  with  bim  a  portion  of  the 
residue  obtained  by  melting  considerable  quantities  of 
surface  snow.  This  is  now  being  examined,  and  we 
shall  doubtless  bear  hy  and  by  whether  it  U  all  of  pmcly 
local,  or  partly  of  volcanic  or  cosmic  origljb 

It  is  iatcodod,  as  soon  as  proper  ananfODcnts  can  be 
made,  and  the  concurrence  of  the  Post  Office  authorities 
obtained,  to  commence  a  series  of  simultaneous  observa- 
tions on  earth  currents  alont,'  the  cable  from  the  summit 
of  Ben  Nevis  to  Kort  Wi.liam,  rind  akinj;  a  telegraph  line 
from  Fort  William  to  some  other  st.ition  not  far  above  sea- 
level.  By  means  of  this  hor  .iii  i.il  nul  vcrtital  explora- 
tion >vc  hope  to  obtain  some  interesting  data  (cither 
positive  or  negative)  regarding  the  origin  of  the  variations 
of  terrestrial  magnetism,  aorors,  &c.  The  cable  will 
also  he  turned  to  account  for  observations  on  atmospheric 
electricity.  These  plans  are  mentiooed  parthr  to  show 
that  the  direcl«n  are  fully  alive  to  tbe  manifoli  uses  to 
he  made  of  their  stronghold  upon  Ben  Ncvi",  partly  to 
ilKite  scientific  men  generally  to  favour  us  with  their 
suggestions  for  the  full  iitili>ation  of  the  observatory,  not 
only  tor  meteorology,  but  for  physical  science  in  gcner.il. 

It  wouM  take  too  long  to  dwell  at  length  on  all  the 
!nt(  resting  casual  observations  recorded  in  Mr.  Omoni's 
a ij.  .1  detailed  account  of  which  will  probably  be  given 
hcrc.41  ter  by  Mr.  Oniond  himself.  It  may  be  interesting, 
however,  to  allude  to  the  frequently  occurring  pheno- 
menon which  he  calls  "  Glories."  The  shadow  of  the 
bead  or  hands  of  tbe  observer  is  frequently  seen  en  the 
clouds  in  the  valley  to  the  north  east  surrounded  by  a 
halo  of  colour.  The  phenomenon  appears  to  be  akin  to, 
or  identical  with,  the  mist  phantom  so  well  known  under 
the  name  of  the  "  Brocken  Spectre."  The  ocmirence  of 
this  plienoiDcnon  is  by  no  mcins  so  rare  in  this  country 
as  many  siippoMC.  The  writer  of  this  notice  saw  it  to  perfec- 
tion three  yc.irs  ago  in  Skyc.  A  party  tf  four  or  five  of  us 
were  standing  on  .Sgurna-Panachticb,  ore  of  the  Cuchullin 
peaks  ;  we  wtrc  lojking  down  on  the  dark  rock  basin  of 
Corui-k,  in  which  was  floating  a  cloud  of  mist.  The  sun 
was  low  behind  us  ;  and,  projected  on  the  mist,  we  saw 
what  appeared  to  be  gigantic  dark  shadows  of  ourselves 
completely  outlined  with  a  glory  of  rainbow  eotoors. 
£ach  could  see  his  own  spectre  best,  but  also  those  of 
his  neij^boan  more  or  less  distinctly.  The  figures 
indtated  eveiy  mc/tion  «c  made,  and,  when  we  whirled 
our  alpenstocks  over  our  heads,  the  antics  of  the  phan- 
toms were  most  weird  and  awe-inspiring. 

\Vc  spent  the  night  of  the  26th  at  the  <  bservatory. 
During  the  fir-t  w.itrh,  that  is,  up  to  about  one  o'clock  in 
the  morning,  wc  -..it  up,  and  went  out  with  the  observer 
when  hi  made  his  hourly  observations.  The  air  feltquite 
mild,  although  tlic  temperature  was  about  tbe  fireesiog 
point ;  the  sky  was  perfectly  dear,  and  the  stars  shme 
brilliantly.  Mr.  Omond  brought  oat  his  telescope^  and 
we  lav  down  on  the  snow  and  examined  Jupiter  and  his 
tatellttes,  filled  our  eyes  with  tbe  beauties  of  the  Pleiades, 
and  eidttosted  -our  little  stocks  of  astronomical  know- 
ledge by  namiog  such  oomtdlathms  as  we  happened  to 
know. 

The  staff  had  insisted  on  providing  each  of  us  with 
a  bed  ;  we  thus  had  good  opportunity  of  testing  their 
sleeping  accominodation,  which  turned  out  to  be  excel- 
lent Next  rooroioe  we  rose  to  see  the  sun  rise,  and 
were  richly  rewarded.  About  dght  or'GkKk  a  ribbon  of 


bright  crimson  appeared  behind  Schiehallion,  which  de- 
loped  a  gorgeous  succession  of  tints  ending  in  copper 
colour  and  In^ick  red,  under  the  gradually  riviiig  sun  ;  to 
right  and  left  appeared  tbe  peculiar  green  colours  to 
marked  in  the  recent  remarkable  sunsets,  to  which  the 
Ben  Nevis  sunrise  sliowcd  a  great  resemblance.  The 
greater  part  of  the  horuon  was  clear,  and  we  had  a  view 
of  the  -jurrounilmg  tnountains  seldom,  if  ever,  e(|uallcd  in 
summer  time  for  beauty  of  colour.  Hen  More,  the  r.mge 
of  Glcncoe,  the  I'enhsliirc  Hills,  the  whole  length  of  the 
Caledonian  Canal,  the  Cuchullin  Hills,  could  all  be  seen 
with  perfect  distinctness.  The  white  snow  on  the  black" 
blue  hilltops,  and  the  bright  red  of  the  withered  heather 
and  bracken  lower  down,  affordel  contrasts  of  colour  to 
he  seen  at  no  other  season.  Some  of  the  hiUsUee  shone 
in  the  sanligbt  like  bronze.  Others  slowed  like  the 
richest  velvet,  and  the  valleys  were  filled  with  tbe  subtle 
blue  ha7e  th.it  givessoch  a  charm  to  the  scenery  of  the 

we-t  of  .Scotland. 

W'c  naturally  congratulated  Mr.  (')mond  on  the  weather 
he  enjoyed  on  I5cn  Nevis  :  but  it  appeared  that  the  treat 
w.is  as  grc.it  for  him  as  for  u>.  Since  he  began  his  seclu- 
sion on  November  1 1,  there  had  been  just  three  fine  days 
—the  day  on  which  he  went  up,  Christmas  day,  and  the 
day  following,  all  the  rest  of  the  time  the  most  he  had  seen 
was  an  occasional  glimpse  of  a  snow-covered  mountain-peak 
through  a  bole  in  the  mist.  Our  good  fortune  had  been 
great ;  and,  although  it  might  have  suited  the  main  pur- 
pose of  our  visit  better  to  have  Ijcen  detained  by  mist  and 
sleet,  or  to  have  seen  the  observatory  in  the  process  of 
being  b'.iricil  in  a  snuu -drift,  "  c  resigned  oiirsclves  With  a 
very  goinl  gr.ice  to  what  the  i  .ites  had  sent  us. 

After  sharing  the  regul.itmn  brcakf.ist  of  tinned  mutton 
and  cotTee,  we  went  out  once  more  to  see  the  observers  .it 
work.  We  then  had  an  opportunity  of  seeing  the  pre- 
cautions which  they  find  it  neces&iry  to  take  in  tem- 
pestuous weather  iraen  they  have  occasion  to  go  near  the 
edge  of  the  narrow  plateau  on  which  they  live.  For 
sanitary  reasons  it  is  necessary  to  carry  all  the  refuse  of 
the  abservatoiy  to  a  considerable  distance  where  it  i» 
thrown  over  a  cKfll  In  winter,  when  this  cliff  is  covered- 
with  a  treacherous  cornice  of  slip[H?ry  snow,  and  the  wind 
blows  s<i  hard  that  the  head  of  .1  meat  tin  thrown  to  wind- 
ward is  often  carried  right  back  to  leeward  of  the  moun- 
t.iin,  the  fonting  at  the  edge  is  anything  but  secure.  On 
such  occasions  two  of  the  oljservers  go  abre.ist  uith  tlie 
pail  of  rubbish  between  them,  and  each  is  roped  to  one 
who  giK.s  behind  with  an  ice-axe  to  steady  him  in  case  of 

accident. 

By  1 1  o'clock  the  barometer  had  begun  to  fall,  and  the 
humidity  of  the  air  hul  greatly  increi^ed.  Mr.  Omond 
therefbie  warned  n*  thl^  unless  we  were  prepared  to 
incur  the  risk  of  detention,  we  hid  better  depart  Accord- 
ingly we  packed  up  our  trophies,  consisting  of  the  tesldue 
above  meniioned,  pregnant  with  the  potentiality  of  cosmic 
and  volcanic  dust,  a  bundle  of  .\lr.  Om  )nd's  daily  sheets, 
and  a  little  shre*  that  tiad  been  killed  on  the  previous 
evening,  the  first  of  a  colony  of  these  animals  who,  with 
several  weasels,  had  taken  up  their  abode  in  the  outer 
dr>-  stone  wall  of  the  observatory.  As  might  be  expected, 
animal  life  is  very  scarce  in  winter  on  the  top  of  Ben 
Nevis.  No  deer  or  ptarmigan  bad  been  seen,  only  the 
tracks  of  foxes,  which  abound  in  certain  parts  of  the  hill. 
The  only  livinc  things  we  had  seen  in  the  snow-eovered 
part  of  the  UU  were  laife  numbers  of  a  dtpterotis  fly, 
which  we  fbond  every  now  and  then  crawling  on  the  sor- 
face  of  tbe  snow. 

Having  bidden  farewell  to  ^tr.  Omond  and  his  com- 
panions, and  wished  them  good  luck  and  a  continuance 
of  their  present  good  health  and  spirits  during  the  rest  of 
I  the  winter,  we  commenced  our  descent  at  11.30.  The 
bottom  was  reached,  after  several  halts  to  enjoy  the 
magnificent  view,  in  about  the  same  time  as  it  bad  taken 
us  to  ascend. 
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In  rach  weather  as  we  bad  the  ascent  of  Bea  Nevis  is 
decidMUjr  aum  pleasaat  and  le»  fatiguing  than  in 
summer.   It  is  weU,  however,  to  warn  the  readers  of 

NatI'RE  that  our  case  was  c\ception.iI,  .unl  thnt  under 
adverse  circumstances  such  an  enterprise  is  likely  to  be 
both  vnpleaaaat  and  daofncons.  G.  Chrvstai. 


THE  REMARKABLE  GUSSETS 

TNFORMA  I  ION  with  regard  to  these  beautiful  pheno- 
^  aeaa  and  their  cause  is  rapidly  being  collected,  and 
at  the  same  time  the  opinions  of  those  who  have  given 
most  attention  to  them  are  being  stated,  both  here  and  on 
the  Continent.  Among  the  latter  w  e  may  refer  to  a  me- 
moir prc  ^cntt  d  liy  IVof.  Forel  to  the  Socidt(5  \'audoisc 
des  -S.  limes  N.itiircllcs  on  the  u>th  of  Dcremtier.  At 
the  hoi;iiiniii>,'  of  the  diNpl.iys  in  SvMtzeri,in<!,  M.  Foiel 
ascnl>t  (l  tiiem  toiho-ic  f  aiwf  s  which  produce  the  ordinary 
attti  Ml  InMutiCully  visible  in  mountainous  countries, 

andat  tirst  he  considered  that  the  meteorological  conditions 
were  such  as  to  fovoitr  this  view.  Funhcr  inquir)',  however, 
be  DOW  states  has  made  this  hypothesis  absolutely  unten- 
able^ One  of  bis  aigumeots  is  diat  the  glows  which  first 
appeared  in  November  and  then  decreased  to  3rd  Decem- 
ber, nmined  a  maximum  on  the  24th  and  35th.  Now 

from  me  23nd  to  26th  Dcccmljcr,  Switzerland  was  the 
centre  of  a  maximum  of  ntninsiiher:c  pressure,  the 
barometer  bein;^  lii^dicr  M  n-  than  in  any  of  the  ^uiround- 
in^  countries,  lixartl)  liic  opp  >,itc  held  m  November,and 
this  confirms  him  in  tint  idea  that  meteorological  factors 
alone  do  not  suOice  to  explain  the  glows.  He  also 
describes  the  dates  and  tracts  of  the  chromatic  pheno- 
mena obsen  ed,  and  considers  that  their  origination  in 
Kndmtoa  is  a  simple  and  sufficient  explanation.  La 
Natmet  fax  the  39th  ult.  contains  an  interesting  com- 
muaication  finm  M.  Van  Saadick,  an  Engfaieer  des 
Fttltl  et  (Ihaasides,  at  Pedang,  who  was  an  eye  witness 
die  laf«r  stage  of  the  eruption.  He  was  on 
board  the  Coz'cnior  General  Lmidin,  and  was  close  to 
Krakatoa  on  .■\ugust  26th.  His  conmunication  is  ac-  1 
c  >mpanied  by  a  \  cry  detailed  map,  showing  the  ch  inges  ' 
which  have  super\  Liir  d  not  only  in  the  Straits  themselves, 
bvit  also  on  the  m  Lrhhoimn^^  riia>ts  of  Java  and  SoBiatia, 
but  we  shall  return  to  this  important  letter. 

The  new  abser%'atory  on  the  summit  of  Ben  Nevis  has 
been  iitihscd  for  the  collection  of  snow,  with  a  view  of 
detcrm:nin^  wiicther  or  not  it  contains  any  dust  particles. 
This  has  been  forwarded  to  Mr.  Joba  Monay  of  the 
CiaAlMKvrConimission  by  Mr.  Omond  the  superintendent 
of  the  obser\'atory.  We  may  hope  to  hear  sotm  whether 
the  results  are  positive  or  negative  on  tins  special  point  of 
inquiry.  \Vc  have  to  call  attcnti  >n  t  )  the  important  letter 
of  .Mr.  Macpherson  published  bdnu.  \V'c  learn  from  the 
Weekly  British  Colonist,  puhli-lu  d  at  \  i' iiir:.i,  liritish 
Columbia,  that  the  sunsets  made  their  appearance  there 
on  November  271!).  Lon.i,'  after  sunset  the  light  in  the 
sky  became  more  fervent  in  colour,  tilt  at  last  the  waters 
in  the  harbour  and  straits  borrowed  the  splendid  crimson. 
Darting  and  rapidly  moving  blood-red  rays  of  light  were 
seen  shooting  far  into  the  uey,  saggesting  an  aurora.  A 
tetter  from  St  Raphael,  on  the  shores  of  the  bay  of  San 
Frsncisoo,  dated  December  4th,  refers  to  the  magnificent 
sunrises  and  sunsets.  The  date  of  their  niMinu  iM  einent 
is  n<«  stated.  From  Kiakhta,  on  the  Mongolian  frontier, 
we  learn  that  the  glows  there  began  on  December  llth, 
and  terminated  011  the  2jth. 

The  glow  s  were  seen  some  time  before  November  6th 
at  iCalim  Pong,  twenty  miles  n(*rth-wesi  of  D.irji  flmg. 

We  have  recelx'cd  the  following  further  cominumLat.ons 
on  this  subject: — 

The  body  of  evidence  now  brought  in  from  all  parts  of 
the  world  must,  I  think,  by  this  time  have  coBviaoed  Mr. 
Piaisi  Smyth  that  the  late  sunrises  and  sunsets  do  need 


some  explanation,  more  particular  than  he  was  wilting  to 

fjive  them.  With  \oiir  Iravc  I  should  like  to  point  out 
rom  my  own  obser\ .I'l  jus  and  those  of  oiiiers  that, 
"given  a  clear  sky  ■  .l  ul  the  other  conditions  put  by  Mi. 
Smyth,  the  sunrises  .ind  sunsets  of  other  days,  however 
bright  and  beautiful,  have  //c/ given  any  such  effects  as 
were  witnessed,  to  uke  an  instance,  here  on  Sunday 
night,  Detxmbcr  16th.  I  shall  qieak  chiefly  of  the 
sunsets. 

(I.)  These  suHSttsdifir  from  athtrt^ first  in  thdrtum 
and  tkar  plot*  ar  qmirttr,  Simset  proper  is,  I  suppose, 
the  few  minutes  between  the  first  dipping  and  the  latt 
dis.ippearance  of  the  sun's didc below  the  true  horisen;  the 

pageant  or  phenomena  we  call  sunset,  however,  includes 
a  great  deal  ih  i:  jjoes  on  before  an<l  after  this.  The  re- 
m.irkable  .uid  spcnilc  fe.iturc*  of  the  l.ite  sunsets  have 
H'tt  been  before  or  .it  sunset  proper:  the\'  li.ive  been 
.iftcr-glo'.vs,  ,ind  h.ive  l.iste<l  long,  very  long,  after.  To 
take  instances  fioin  your  number  of  the  1  3tli  ult.,  .Mr.  F.  A. 
R.  Russell  notices  that  on  November  28th,  the  sun  having 
set  at  V 5 5,  one  after-glow  lasted  till  5.10,  and  was  then 
succeeded  by  another  "  reaching  high  above  the  horizon." 
The  day  before  he  mentions  the  aner<glow  as  lasting  to 
^M,  On  the  a^th  a  "ibroalow''  is  reported  as  seen  in 
London  from  5.30  to  7.30,  uiat  is  more  than  two  hours 
before  sunrise,  which  was  at  7.43.  On  December  ist, 
sunset  being  at  3.53,  .Mr.  Russell  observed  an  after  glow 
till  5.35  ;  on  December  4th  the  first  dawn  at  6.5.  the  sun 
rising  at  7.50  ;  the  next  day  dawn  at  the  same  tune,  sun- 
rise 7.51  ;  that  evening',  sunset  being  at  3.50,  he  observed 
not  a  glow  only  but  "spokes  of  rays  from  the  glowing 
bank  "  at  4.45,  thatis  to  say,  sunbeams,  visible  in  the  shape 
of  sunbeams,  55  minutes  after  sunset  Mr.  Johnston- 
La  vis  a^peaks  of  the  after^^onr  at  Naples  as  or  « 
K$aximum  aa  hour  after  sunset  Here  at  Stonyhurst  on 
December  i6di,  the  sun  haviag  set  at  3.49,  the  glow  was 
observed  till  5.5a  Now  wiater  dawns  and  afterglows  do 
not  last  from  an  hour  to  two  Hours,  and  still  lett  ao  day 
after  day,  is  iht  se  h.L\  e  done.  The  recent  sunHsOS  aad 
sunsets  then  diifer  from  others  in  duration. 

They  differ  also  in  the  quarter  of  the  heavens  wlierc 
they  are  seen.  The  after-glows  are  not  low  lingering  slips 
of  1  :^iu  skirting  the  homon,  but  h^h  op  in  the  sky, 
sometimes  in  the  zenith. 

I  have  further  remarked  that  the  deepest  of  the  after- 
gk>w  is  in  the  south,  whereas  the  sun  below  the  horiton  is 
then  northing.  I  see  that  other,  observers  take  notice  of 
the  same 

(3)  They  tlifer  in  tktir  teriodie  ctcHon  «r  Mumivur, 

The  flushes  of  crimson  and  other  colours  after  ordinary 
sunsets  are  irregular,  not  the  same  nor  at  the  same  time 
for  two  days  together  ;  for  they  dLpeiid  uptm  the  .u  ■  i- 
dental  shapes  and  sizes  and  densities  of  the  cloud-b.tnks 
or  \  .ipoiir-banks  the  sun  is  enti-rmg  or  freeing  himself 
from,  which  vary  and  can  never  be  .dike  from  day  to  day. 
But  these  glows  or  (lushes  are  noticed  to  be  pcr;odic 
before  sunrise  and  after  sunset  Mr.  Russell  furnishes 
exact  estimates  of  the  intervals  of  time,  which  he  finds  to 
be  the  same  day  after  day. 

<3)  71i^  Afirim  tkt  matun  ^  Hugltm^  which  is  both 
inittut  and  ti$sinktt,voA  that  both  fan  the  sky  and  on  the 
earth.  The  gtow  is  tetense,  this  is  what  strikes  every 
one  ;  it  has  prolonged  the  daylight,  and  optically  changed 
the  season  ;  it  bathes  the  whole  sky,  it  is  mistaken  for 
the  rcrtection  of  a  great  tire  ;  at  the  sundown  itself  .ind 
southwards  from  that  on  December  4,  1  took  a  note  of  it  as 
more  like  inll  imed  tlesb  than  the  lucid  reds  of  orilinary 
sunsets.  On  the  same  evening  the  (ields  facing  ucst 
glowed  as  if  overlaid  with  yellow  wax. 

Hut  it  is  also  lustreless.  .A  bright  sunset  lines  the 
clouds  so  that  their  brims  look  like  gold,  brass,  bronze,  or 
steeL  It  fetches  out  those  danling  flecks  and  spangles 
which  people  call  fish-seales.  It  gives  to  a  mackerd  or 
dappled  cioudrack  die  appeatance  of  quihed  crimson 
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silk,  or  a  pi  '  i::;lici!  field  -l.i/C(i  N'.  i  ih  crimson  ire.  Thcso 
ejfects  may  have  been  seen  in  the  late  sunsets,  but  they 
arc  not  the  Specific  afterglow ;  that  is,  widuntt  gloss  nV 
lustre. 

The  two  things  together,  that  is  intensity  of  light  and 
want  of  lustre,  gire  to  objects  on  the  earth  the  peculiar 
Uhimination  much  maybe  seen  ni  studios  and  other  well- 
like rooms,  and  whidi  ttadf  affects  the  practice  of  painters 
and  may  m  seen  hi  dieir works,  notably  Rembrandt's,  dis- 
ginsing  or  feebl)[  showing  the  outlines  and  distinrtions  nf 
things,  but  fetching  out  white  surfaces  and  coloured  stutVs 
nith  a  rich  and  inward  and  seemtngiy  sei^huninous 

glow. 

(4)  They  <tij^ir  in  the  rc-^tdority  c/  tiirir  io/ouniii:. 
Four  colours  m  particular  have  been  noticeable  in  these 
aftcr-jjloAs,  and  in  a  tixed  order  of  time  and  place- 
orange,  lowest  and  nearest  the  sundown  ;  above  this,  and 
broader,  green  ;  above  this,  broader  still,  a  >-ariablc  red, 
ttiding  in  being  crimson  ;  above  this  a  faint  lilac.  The 
lilac  disappears  ;  the  green  deepens,  spreads,  and  en- 
croaches on  the  orange ;  and  the  red  deepens,  spreads, 
and  encroaches  on  the  green,  til!  at  last  one  red,  \  ary  ing 
downward?  frnrn  <  riiii-mi  to  scarlet  or  oraiv^r  ii'.l^  the  west 
and  boutli.  i  iie  lo.ii  <i>ii>urs  I  h.i\c  iianu-d  arc  incntioutd 
in  Lieut,  (i.  X.  Bittl(--t(>n'.-.  Icttir  from  L'mballa:  "  I'lic 
sun  goes  down  as  u.sual  antl  it  lu-arly  dark,  and  ilu  n 

a  brij;lit  red  and  yellow  and  grt.'tn  and  pvirjile  bl.ue  (  ornr- 
in  the  sky  and  makes  it  lighter  again."  1  suppose  tin- 
yellow  here  spoken  of  to  be  an  orange  yeOow,  and  the 
purple  to  Ix;  what  1  have  above  called  lilac. 

Ordinary  sunsets  have  not  this  order  ;  this,  so  to  say, 
fixed  and  limited  palette.  The  green  in  particalar,  is  low 
down  when  it  appears.  There  is  often  a  trace  of  dive 
between  the  sundown  and  the  higher  blue  sky,bntit  never 
de%'eIops,  that  1  remember,  into  a  fresh  green. 

(5';  Tiit'v  iHjTt-r  ill  till  cii/curs  themseh  es,  which  are  im- 
pure and  of  III,-  spi  i  /ruiit.  The  fu  st  orange  and  the 
last  crimsi-n  (lush  arc  ptrh.ips  pure,  or  nearly  so,  but  the 
two  most  remarkable  glows,  the  green  and  the  red,  are 
not.  The  green  is  lx;twcen  an  apple-green  or  pea-green 
(which  are  pure  greens)  and  an  olive  (which  is  a  tertiary 
colour) :  it  is  vivid  and  beautiful,  but  not  pure.  I  he  red 
is  very  impure,  and  not  evenly  laid  on.  On  the  4th  it 
appeared  brouii,  like  a  strong  light  behind  tortdsesbell, 
or  Derbyshire  alabaster.  It  has  been  well  compared  to 
the  cokwr  of  incandescent  iron.  Sometimes  it  appears 
like  a  mixture  of  chalk  with  sand  and  inuddycartbs.  The 
pigtnents  for  it  would  l>c  ochre  and  Indian  red. 

Now  the  yellows, oranges,  (.nmsons,  purple'^,  and  greens 
of  bright  sunsets  are  Ix-.iuiifully  pure.     Jertiary  eolours  } 
Diay  of  cour>e  also  he  found  in  certain  cases  atui  pl.i<  cs.  i 

{(>:  I'luy  tiijfcr  in  the  texture  of  the  colour, ,{  i!irf,.H\-s,  \ 
whii  li  arc  neither  distinct  cloud  of  recognised  ni.iki  nor 
yet  translucent  mediums.  Mr.  RusseTl's  ob&ervatjons 
should  here  be  read.  I  have  further  noticed  streamers, 
fine  ribbing  or  inackerelling.  and  other  more  curiotis 
textures,  the  oolow  varying  with  the  texture; 

In  onlinary  sunsets  the  yellows  and  greens  and  the 
lower  reds  took  like  glass,  or  coloured  liquids,  as  pure  as 
the  blue.  Other  colours,  or  these  in  other  parts,  arc  dis- 
tinct flushes  or  illummations  of  c  loud  or  landsc.ipe.  j 

1  subjoin  an  account  of  the  sun  ct  of  the  16th,  which  I 
was  here  very  remarkable,  from  niy  own  observations  and  i 
those  of  one  of  the  <ibser'.  stulT. 

A  bright  ;,'low  had  been  round  the  sun  all  day  and 
became  more  remarkable  towards  sunset.  It  then  had  a 
nivety  or  steely  look,  with  soft  radiating  streamers  and 
little  colour ;  its  shape  was  mainly  elliptical,  the  slightly 
longer  axis  being  vertical ;  the  size  about  20°  from  the  sun 
each  way.  There  was  a  pale  gold  colour,  brightening  and 
fodiog  by  turns  for  ten  minutes  as  the  sun  went  down. 
After  the  sunset  the  horizon  was,  by  4. 10,  lined  a  long 
way  by  a  ,,'lou  m;,'  "aw  ny  1  -bt,  not  \er\  pvirein  colour  and 
distinctly  textured  m  hummocks,  bodies  like  a  shoal  of 


dolphins,  ot  in  wliatarocallcdgadroons,  oras  the  Japanese 
conventi  in.iil)  represent  waves.  The  glowing  vapour 
abi.'.  e  this  u.i!,  .in  el  ( ijlourlcss  ;  then  this  took  a  beautiful 
olive  or  celadon  green,  not  so  vivid  as  the  previous  day's, 
and  delicately  fluted :  the  green  belt  was  bnmder  than  the 
orange,  and  pressed  down  on  and  contracted  it  Above 
the  green  in  turn  appeared  a  red  t^ow,  broader  end  burlier 
in  make ;  it  was  soray  brindled,  and  in  the  riln  or  bars 
the  colour  was  rosier,  in  the  clumnels  where  the  blue  of 
the  sky  shone  through  it  was  a  mallow  mloar  Ab.  \  e 
this  was  a  vague  lil.ir.  The  red  was  first  notuetl  43'^ 
above  the  horizon,  and  spokes  or  be.ims  cotild  bo  seen  m 
It,  compared  by  one  belioliler  to  a  man's  open  liand.  liy 
I  4.45  the  red  h.id  driven  out  tbc  ^;reeii.  and.  fiisin:;  with  the 
remains  of  the  or.oi;.;e,  reached  the  horizon.  By  that 
time  the  east,  vvliuli  had  a  rose  tinge,  became  of  a 
duller  red,  compared  to  sand  :  according  to  my  observ- 
ation, the  gnmnd  of  the  sky  in  the  cast  was  green 
or  else  tawny,  and  the  crimaon  only  in  the  ckwds.  A 
great  sheet  of  heavy  dark  cloud,  with  a  redM  or 
puckered  make,  drew  off  the  west  in  the  course  of 
the  pageant :  the  edge  of  this  and  the  smaller  pellets  of 
clond  that  tiled  aero  s  the  bright  field  of  the  sundown 
c.iut;lu  a  livid  i;re';n.  .\i  5  the  red  in  the  west  was 
fainter,  at  5.20  it  became  notably  rosier  and  livelier  ;  but 
It  was  never  of  a  pure  rose.  A  faint  du^ky  blush  was  iett 
as  late  as  5.30,  or  later.  While  these  <  liangcs  wcregoi;if; 
on  in  the  sky,  the  landscape  of  Kibblesdale  glowed  with 
.1  frowning  brown. 

The  two  following  observations  seem  to  have  to  do 
with  the  same  phenomena  and  their  causes.  For  some 
weeks  past  oa  fine  brlfbt  days,  when  the  sun  has  been 
behind  a  big  elood  and  has  sent  up  (perspectively  speak- 
inj)  the  dark  crown  ornling  of  beams  of  shadow  in 
!  such  cases  commonly  to  be  seen,  I  have  remarked,  upon 
j  the  ground  of  the  sky,  sometimes  an  .iniber,  sometimes  a 
j  soft  rose  colour,  instead  of  the  u-u.il  darkening  of  the 
:  blue.    .Al-'O  on   moonlight  nights,  .md  particularly  on 
1  December  14,  a  sort  of  brown  or  nuuidy  cast,  never 
'  before  witnessed,  has  been  seen  bv  more  than  one 
observer,  in  the  sky.  Cbraro  HOPKINS 

Stonyborst  Coll^,  December  ai,  1883 

The  remarkable  phenomena  after  sanset  which,  ac- 
cofdiqg  to  Nature,  were  seen  in  the  second  half  of 
November  in  England,  Italy,  at  the  Cape,  and  a  little 
earlier  in  many  parts  or  Asia,  could  be  observed  almost 
all  over  Austria  and  Germany.  I  saw  them  myself  in  an 
especially  distinct  appearance  here  on  November  ;2  and 
29.  .Soon  after  simsct  on  November  12  (at  4.30  p.m.  a 
crimson  t^iow  w.i-.  seen  in  the  dncction  of  south-we^t. 
and  while  cxerybody  was  supposing  th.it  some  Iar>;e 
printworks  lyin;;  j;i  that  direction  were  on  tire,  the  glow 
was  getting  more  intense,  and  at  5  p.m  the  whole  of  the 
western  sky  assumed  a  blttish  purple  hue  which  rose  up 
to  the  zenith  while  the  sun  was  sinking  lower,  so  that  the 
glow  could  be  attributed  only  to  an  atmoepberie  pheno- 
menon. About  an  boor  aiker  siuiet  the  colour  of  the 
sky  was  almost  violet,  wiA  which  the  phenomenon 
disippeared. 

According  to  German  pajicrs,  a  phenomenon  of  this 
kind  and  intensity  was  never  before  observed  in  Central 
Europe.  Dr.  As-nnnn,  director  of  the  Meteorological 
(  d}serv.itory,  Madgcburg,attcmpts  to  expiam  these  phe- 
nomena by  the  reflection  of  sunlight  from  the  upper 
strata  of  our  attnosphere,  highly  saturated  with  aqueous 
vapour,  owing  to  its  comparatively  high  temperature. 
The  phenomenon  could  not  be  attrib^Msd  to  electrical 
causes  as  at  that  time  not  the  slightest  magnetic  dis- 
tmtance  could  be  observed  at  the  Fragoe  Obeerratory. 
In  the  spectrum  of  this  light  tmoonmooly  strong  "rain 
bantis  "  were  seen.  As  the  sun  was  about  r8?*  below  the 
horizon  when  the  i>hcnomcna  began  ;i)cfoie  -unrise;  or 
ceased  (after  sunset),  the  reilection  was  calculated  to 
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have  takcD  ptact  it  a  lid|^t  of  about  fif^  EogUdi 

miles. 

Does  it  not  strike  you  that  the  g\o\v  was  obsen-ed  at 
earlier  periods  the  more  we  advance  towards  the  east — 
the  source  ut  ihe  late  Java  eruptions ;       H.  HraunER 

Bohemian  University,  I'rague,  December  iS,  1883 

The  late  splendid  sunsets  which  have  so  vividly 
atlncted  the  attention  of  men  of  science  and  of  the 
fcneial  pablie  ware  so  remarkable  and  of  so  long  a  dura- 
tioa  in  the  daar  atmosphere  of  the  CastilUn  tableland, 
when  BUDsets  am  UMally  dull,  that  tbey  have  not  £uled 
to  impress  observers  with  the  notion  that  tbeywem  dne 
toother  causes  ti.an  those  of  conunoo  ataioaphetic  ie> 
fraction  and  reilcction. 

When  the  phenomena  had  already  lasted  four  or  five 
days,  1  read  Mr.  .Syinons'  letter,  published  in  the  Tinus 
of  the  1st  inst,,  and  I  thought  that  possibly  evidence 
might  be  obtained  towards  the  confirmation  of  this  theory 
if  the  sediment  of  fredi-fallen  snow  was  thoroughly  in- 
vestwated  ;  for  if  the  dust  of  Krakatoa  was  really  redcct- 
ing  m  the  higher  regions  of  the  atmosphere  the  sun's 
niyS|  some  of  it  must  necessarily  be  descending  towards 
the  earth. 

Luckily  on  the  7th  of  this  month,  and  when  the  pheno- 
menon was  at  its  height,  and  had  already  lasted  fbr  about 

eight  days,  there  was  a  fall  of  snow  at  Madrid,  of  which  I 
naturally  profited,  submitting  it  to  a  thorough  investiga- 
tion, the  results  of  which,  1  think,  wfll  thrOW  SOme  light 
on  so  remarkable  a  phenomenon. 

The  snow  analysed  «as  obtained  from  what  had  fallen 
on  some  zinc  plates  before  the  exposed  windows  to  the 
north  of  my  house,  which  is  situated  at  the  extreme  north 
end  of  the  town,  where  there  are  no  building^  facing  it,  and 
aUo  from  what  my  friend  Dr.  Francisco  Quisoga  gathered 
irom  the  windows  of  his  hons^  sitnated  about  a  mile  to 
the  sooih-east  of  mine ;  and  in  iwth  die  same  substances 
were  found. 

The  snow  yielded  about  a  litre  of  water,  which,  when 
t!;e  sediment  had  collected,  was  decanted,  and  the  solid 
part  dried  at  a  temperature  below  that  of  boiimg  water. 
The  dry  powder  was  then  tested  for  magnetism  and 
it  was  found  to  be  extremely  magnetic.  It  was  then 
incinerated  on  platinum  foil  to  a  bright  red  heat  so  as  to 
destroy  organic  substances,  and  the  remaining  dust  was 
tiien  submitted  to  microscopical  investigation.  The 
greater  part  of  it  is  made  up  of  what  probably  is  the 
natural  aust  of  the  atmosphere  of  Madrid  ;  of  particles  of 
mica,  genenUly  brown,  and  similar  to  that  of  the  Guadar- 
rama  range,  and  in  various  states  of  decomposition, 
splinters  of  quartz  and  felspar,  the  greater  part  of  it  ortho 
clase,  some  small  fragments  of  tourmaline,  magnetic  iron, 
and  fragments  of  diatoms.  Hesides  these  mineral  sub- 
stances, which  may  probably  be  traced  to  the  rocks 
forming  the  vicinity  of  the  capital,  some  others  were 
found  for  the  presence  of  which  it  is  difficult  to  account. 
The  most  remarkable  are  small  particles  of  a  foliated 
mineral  of  a  yeUowish  colour,  perceptibly  dichroic,  and 
whidi  hetwuen  crossed  Nichols  is  e.\tinguished  when  the 
deavage  liacetare  peralid  to  the  priodpal  section  of  the 
pdarimir  Nidiol ;  the  interference  colours  befaw  of 
bright  blue,  and  red,  and  yellow  colours.  Treated  by 
boiling  hydrochloric  acid  for  twenty  minutes,  not  a  trace  of 
action  was  perceived.  These  characters  are  all  referable 
to  a  rhombic  pyroxene,  and  judging  from  its  dichroism 
this  substance  may  be  taken  for  a  hxpersthenc,  which 
has  besides  a  most  striking  rcsenibl mce  to  volcanic 
hypersthenc.  In  addition  to  this  mineral,  small  particles 
are  found  which  appear  to  be  referable  to  common 
pyToxene  of  a  yellowish  colour^  of  active  action  in 
polarised  light,  and  the  extinction  not  taking  place 
parallel  to  what  seem  to  be  the  edges  of  the  prism. 
Besides  these  minerals  sooie  corpnaaee  are  fotusd  of 
hanlly  any  action  on  pofaurised  light,  and  soalletimes  fUl 


of  globular  concretioos  and  other  kinds  of  raicroUdi8| 
which,  if  seen  in  products  of  a  volcanic  region,  I  would 
not  hesitate  in  considering  of  volcanic  origin. 

These  are  the  principal  subsunccs  which  an  investiga- 
tion of  the  sediment  of  the  snow  which  fell  in  Madrid  on 
the  7th  inst.  have  revealed,  and  though  I  am  far  from 
asserting  that  what  appears  to  bo  foreign  to  the  atmo- 
sphcre  of  this  part  of  the  world  is  referable  to  the  dust  of 
Krakatoa,  if  further  analyses  in  other  parts  of  the  world 
should  show  these  same  substances  floating  in  the  atmo- 
sphere^  there  would  be  powerful  reasons  for  inferring  that 
the  goigeous  sunsets  of  the  past  months  have  been 
brought  idMMt  in  conaeqnence  of  that  smpendons  display 
of  the  volcanic  ibnes  or  our  globe. 

It  is  already  a  lemailtable  coincidence  that  hyperstbene 
should  have  been  found  both  by  MM.  Daiibr(5e  and 
Renard  in  their  respective  analyses  of  the  ashes  collected 
in  the  vicinity  of  Krakatoa.       JOSBPH  MaCPHBRSON 

Madrid,  December  22, 1883 

Co.M  PLYING  with  the  request  contained  in  your  "Notes" 
of  December  13  {p.  157),  1  would  say  thai  tiie  appear- 
ances, already  fully  described  by  so  many  of  your  corre- 
spondents, conimcncei  here  on  December  i.  On  that 
day  1  made  an  entry  in  my  note-book  as  follows  : — "Per- 
fectly cal:n  at  sunset,  with  a  light  ha/e  of  a  rose  tint 
rolling  away  from  overhead  towards  the  we»t-south-west 
horizon.  Tne  coln.irs  of  the  sky  were  a  very  pale  green,  red, 
gold,  and  pink  ;  and,  as  the  light  faded  away,  the  south- 
west was  one  mass  of  deep  rich  red.  The  crescent  moon 
(a  little  over  eighteen  days  old)  in  the  refractor  was  of  a 
pale  green  colour,  and  the  bright  limb  seemed  to  extend 
to  an  extraordinary  diitaaoe  round  the  dark  body.  Baro> 
meter  falling.*' 

Again  :  December  2.— Sky  clouded  over  by  i  p.m. 
Sunset,  as  seen  between  breaks  in  the  clou  Is,  was  again 
of  a  deep  rich  red.    Barometer  steady. 

"December  3.  Kainy  and  very  dull.  Barometer 
steady." 

"  December  4  — Sunset,  as  seen  through  the  clouds 
'  along  the  horizon,  was  again  of  a  deep  red  colour,  gradu- 
j  ally  shading  off  into  a  pue  rose  tint  towards  the  zenith. 
I  The  moon,  Fomalhaut,  and  Vega  seemed  to  float  in  a 
!  pale  rase  eea;  whilst  tfila  fleecr  dend*  as  they  drifted 
,  across  the  moon's  face  were  or  a  beautiful  pale  green. 

This  appearance  — .1^  di  1  that  on  the  ist— lasted  for  about 
,  an  hour  and  a  quarter  after  sunset ;  the  rest  of  the  sky 
:  being  covered  with  clouds,  some  fidatly  reflecting  tlw 
I  various  tints.    Haromcter  falling." 

j  I  should  not  omit  to  mention  that  the  sunrises  were 
also,  more  or  less,  of  similir  character.    Since  the  4th 

I  we  have  had  very  bad  weather ;  gales  from  both  north 
and  south,  heavy  rains,  and  snow.  Yet  the  sky,  when 
o:casiona]Iy  gUnqised  at  sunset,  seems  to  bear  traces  of 
the  same  appearances.  W.  £.  J. 

Constantinople,  I>ecember  21,  1883 

\  Ik  addition  to  the  remarkable  sunsets  which  have  led 
to  such  a  large  amount  of  correspondence  in  .N'ATt/RB 
and  elsewhere,  there  is  anodier  and  possibly  a  related 
phenomenon  to  which  my  attention  has  been  directed 
during  the  last  few  wedcs.  From  country  Mends  I  team 
that  the  nigbts,  in  the  absence  of  the  moon,  and  even 
when  cloudy,  have  been  remarkably  light  for  tne  time  of 
year.  I  cannot  profess  to  ha\e  witnessed  this  phcn  oinc 
non  myself,  living  as  1  do  in  the  midst  of  London,  where 
the  perpetual  glare  of  gas  renders  any  satisfactory  esti- 
mate of  the  atmospheric  luminosity  quite  hopeless.  It 
would  be  interesting,  however,  to  learn  whether  other 
observers  more  favourably  located  have  noticed  this 

;  effect.  It  occurred  to  me  th a:  the  phenomenon  might 
perhaps  be  connected  with  the  volcanic  dust  theory  of 
the  sunsets,  being,  in  fact,  a  result  of  the  slight  phos> 
phorescence  of  this  dust.  Whether  the  latter  eiiiahits 
any  degree  of  phosphorescence  eeoU  be  readily  deter> 
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mined  by  those  who  are  fortunate  eaough  to  possess  a 
qtecimen,  by  means  of  Bocqoere^s  phosphoroscope. 

R.  Ml  n  .  \ 

21,  Jolu  StlMt,  Bodfflld  Row,  W.C,  Dec.  31,  1  l^oj 

iM  oonobantkM  of  what  Mesnrs.  BoyeriiKk  and  Van 
Dam  noticed  at  Wateninfen  In  connection  with  the  late 
storm,  t  write  to  tdl  you  tliat  on  the  morning  of 
December  12,  after  the  hc.i\y  rain  which  acci-m 
panicd  the  {jalc  had  rci'td,  the  windows  o\  n>y  hDUrC, 
wMch  i-  i-otated  and  fxposcd,  were  co\trciI  witli  a 
^jrayisii  iedinient,  jsist  as  your  corrc-ponrlent-.  (icscnbe  it. 
It  will  be  iiiterestin},',  r.ow  tli  1!  ;U",rr,t:'  n  llJ^  Llch  drawn 
to  the  fait,  to  know  if  llie  pbccomenon,  the  result  no 
doubt  of  dust  tuought  down  by  the  rain,  has  been 
observed  elsewhere.  F.  M.  BuBTOM 

HighfieH,  Gainsborough,  December  34, 1883 

I  SVBMi  i  to  you  t*o  slides  of  dust  from  w  i:u',w,vs,  de- 
posited during  the  storm  of  December  i;:.  W  hen  the 
Ountained  salt  crystals  arc  dissolved  by  adding  distilled 
water,  the  appearance  much  resembles  that  recorded  in 
N.VTi.  KE  of  December  2a  The  material,  scraped  from 
windows  cleaned  just  before  the  storm,  whete  the  original 
drop-mariEB  ar«  still  snaltered,  wat  put  on  the  cMned 
slides,  and  a  drop  of  distilled  water  added.  Should  my 
surmise  be  confirmed,  and  any  of  >our  readers  desire  to 
b.i\e  Hpccinicn  ^,li(!cs,  I  woul<i  forw.ui!  a  l;niiie<l  number 
oti  receipt  of  sixpence  each  to  cover  tJo-ta^;c  and  tioubic. 
Descriptionh.  I  ha\e  received  from  America,  cilhcr  in 
letters  or  newspaper  cuttings,  bhow  an  identical  sequence 
of  appearances.  At  I'oughlveepsie,  on  the  Hudson,  the 
fire  eneines  were  called  out  on  the  morning  of  November 
37, and  "this  spectacle  has  been  witncsMd  every  clear 
evening  fixr  se^-eral  days  nst,  generally  between  a  quarter 
post  five  and  six  o'clock/'  A  letter  from  Dorset,  Vermont, 
November  describes  "a  very  unumal  exhibition  in 
the  sikies  for  the  past  three  or  four  evenings.  It  has  been 
clear,  and  the  colouring  intense,  from  flame  to  a  delicate 
pink,  and  the  clouds  otT  at  a  distance  would  look  light 
green.  .  .  .  h  ^a\L'  an  impression  of  an  intense  tire  the 
Other  side  of  tiie  W  est  Mountains,  and  colouring  the  entire 
sky."  J.  ESMVHD  CLARK 

York,  Dcccn;bcr  22,  1.5^3 

Thk  accoinpaii)  extract  may  be  of  ser\'ice  to  you. 
Sapporo  IS  in  the  northernmost  island  of  Japan  Yeso),  in 
ht.  43  N  ,  an  1  long,  (firca)  \\\'  E.  As  the  telegraph 
ramifies  throiii;h  all  parts  of  Japan,  it  is  improbable  that 
any  considerable  local  eruption  would  have  taken  place 
to  account  for  the  phenomenon  without  news  of  it  having 
also  reached  tlie  OffitieU  GateUe,      ROBBST  Beadon 

ti,  Lee  Park,  Lee,  Kent.  December  14, 1883 

Extract  from  J.ipaii  Jf  *■<•/{•/)' J/rt/7 'published  in  Yoko- 
hamaj  of  October  20,  1883.  (The  Oj/ii  tu/ Ousi  fU  is  the 
Government  ga/cttc  published  in  Japanese.)—*'  The 
Oflui'il  Catette  states  that,  since  the  13th  inst.,  a  con- 
stant hate  has  pervaded  the  atmosphere  of  Sapporo,  and 
that  the  sun  ana  moon  are  of  a  blood- red  colour.  Clouds 
of  ashes  fiUl  continuously.  The  phenomeium  is  nicribed 
to  some  volcanic  eruption." 


beeonies  a  Senior  Pdbw  of  Trinity  College,  Dnbtin,  thereby 
vacating  the  Profwonhip  of  Mstand  FhalaM>|.hy  held  by  him 
187a 


AOTES 

I'rof.  Owkn  has  received  the  honour  of  K.CB.  as  an 
acknowledgBMBtof  his  akineat  Mrvices  for  aixiy  yeses  to  science 
andthe 


Paor.  W.  H/Mackimtosu  has  been  electtd  to  the  Profeuor- 
ship  ef  ComparatiTe  Aastoaty  in  Trinity  College,  Dublin,  vice 
Prof.  Macalister,  F.R.S.,  whorwigned  on  his  appointment  to 
the  AoaloiBy  Chair  at  Cambridgfc 


The  vacancy  in  the  Professorship  of  Geotogy  and  Mincr;>Iogy 
in  the  University  of  Publin  has  Lccn  filled  by  (lie  electtuu  of 
I'rof.  SulUs,  of  University  C'olle„e,  liristol.  'I  lii.s  appointment 
will  give  great  taii-factiott,  sLd  will  affoid  Mr.  SoUai  large 
opportaaitks  for  palcoolohigica]  fSMarch:  the  large  eoOeetloas 
if  foSiU  plants  and  vcttebratcs  in  the  SBueua  in  Dahlia  loaaln* 
ing  to  this  day  almmt  unkuowtu 

Tat  Swedbh  Gotemment  iateod  to  estabUih  a  botaaiaa- 

physiolrifjic-il  station  in  the  noith  of  Saeden  for  tlie  itudy  of  the 
fli-ra  and  tlic  di>eafe8  of  the  cro]K  in  that  part  of  the  country. 

The  Finni.sh  Government  have  ordered  a  tteamer  to  be 
s,  (cially  built  in  Sweden  for  the  sdeatUb  rsieawhes  aboat  to 

be  prosecuted  in  the  I'.altic. 

M.  Hot  ZEAt;,  who  wat  only  recently  appointed  director  of 
tbc  lirusscU  OI;$crvatory,  has  resigned  hb  pos^  and  il  ti  rsported 
dial  II.  de  KoUtuUy  of  GiaUa  ObMrtalMfy,  HmgHy,  will 


Paop.  llAvaiCK  Lsvy  has  hcsa  auBiaaled  msBhir  of  the 
Paris  Acsdcsay  of  Sdaaees  to  the  Saeiiea  of  Medisnhw. 

Thk  Pii'icc  of  Wales,  as  l'r«  sidcnt  of  the  Society  of  Art?, 
has  transmitted  to  Lady  Sieucns  the  resolution  pa'scd  after  the 
dcatli  of  Sir  William  Siemensi,  by  the  Council  of  that  Society, 
and  in  doing  so  lias  expredcd  his  own  appreciation  of  Sir 
Williaai  SicaMm's  hbooisi 


I>Y  the  death  of  the  well-known  niathcmaticim,  the  Rev.  W. 
Kolert*,  M.A.,  the  Rev.  Kicbaid  Town»end,  M.A.,  F.R.S., 


SciBRCB  had  <iaite  a  fidd^day  la  Perth  oal 

the  Natural  History  Society  of  the  Fair  City  formally  opened 
it.s  museum.  Prof  J.  Gcikie  of  Edinburgh,  who  was  for 
some  tiae  president  of  die  Society,  opened  the  procetding 
«ith  an  addren  in  which  be  pointed  out  what  such  a  local 
maocvm  ihonid  he.  OAer  speakers  MIowad,  and  Iram  the  aoth 
10  2\ri\  nn  .ihmst  continuous  fimvfrsiizignt,  in  which 
exhibition  ,  dcmonslrati jiis  and  lectures  were  given.  The 
ilcctric  light  played  a  prominent  part,  and  the  ol  lects  In.  ught 
together  for  the  ins'roctioo  and  enjoyment  of  the  many  victors 
represented  all  dsfiortmenti  of  seieaes.  The  entsrpffae  of  the 
I'tTihshire  Stxitty  is  exceptional,  and  thty  have  reason  to  be 
j^oud  of  their  mu-.eum,  reading,  lecture,  and  other  rooms,  all  of 
whkh,  wehaveaodanbt,  willhepatteeieeileaitpnMtioalnses. 

The  mcieorolo^i.Ml  ob^t-i  v.iMon-i  taken  durinjj  October,  1883, 
at  St.  Ignatius'  College,  Malta,  by  the  Kev.  >ames  Scolcs,  S.J., 
have  been  received.  For  the  moatb  the  aieaas  were— prsMue^ 
3o-2<;3  inches ;  timperature,  67°-98 ;  dally  range,  lo*'a ; 
ela-tic  force  of  vaponr,  o  49S  inch,  and  humidity,  76  ;  rainfall, 
2  67  inches,  and  il.iys  of  r.iin,  i::;  vcluciiy  of  win  !  per  hour, 
S4  miles;  sky,  a  third  covered  with  cloud  ;  temperature  of  sea, 
yaCo,  widi  a  monthly  nage  of  4*«;  and  thnnderntorms  and 
ether  cirxtrical  phenomena  on  the  4th,  lotb,  lltb^  lath, 
i3<!i,  ifih,  26th,  and  30  h.  Atmofpheric  pressoie  was  thos 
fully  a  fourth  of  an  inch  'leluw  tlu-  mtan,  teirperaturc  X'"4 
Utter  than  atuai,  and  rsinfall  about  half  an  inch  less.  This 
S4.ciety  has  pscaliar  fadlitia  fur  proaccnting  meterroh  gical  and 
other  re»earche«  through  lu  widely  scattered  seminaries  and  col- 
leges and  we  have  the  greatest  pleasnie  in  noting  the  increasing 
readfaMH  whh  which  its  soviem  an  gtvea  to « 


Mr.  H.  H.  JoHN^iov  will  give  a  discourac  on  "Kilima- 
njaro, the  snow-clad  Mountain  of  Equatorial  Africa,"  at  the 
Royal  InalitntkM,  on  Friday  evening,  January  25.  Piof. 
B^Miney's discourse  cn  "The  Huilding  of  theAlpt^" 
j  f  r  ihit  evening  will  be  given  on  April  4. 
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HkRR  Stei?(EGER  h»  be«n  so  fortunate  as  to  secure  eleven 
oaak  and  muaenm*  booM  of  the  citinct  wa-cow,  Rhftimt 
HOkri^  vbidi  bave  b««n  Csnrmded  to  the  SoaitfaMdaB  iMtltO' 
tioB  at  Wa<hii«tan. 

A  nuVDlD  meteor  was  seen  at  Pimnkfert-OB-the'lifaiiie  «a 
Daeanbcr  S  at  6.45  a.m.  It  moved  frooi  wcat  to  eait,  aad 
iUudaalad  the  whole  nd^bonHraml. 

A  Times  corres;ioii(ieiit  urite^  fr  un  Itx-lan  1  that  reports  of  a 
volcanic  cniption  in  the  interior  were  current  Uit  year,  and  were 
foattded  on  peculiar  ap{>earances  of  the  sky,  and  especially  on 
dM  ofaaenmtion  fton  some  of  the  remote  inlaiid  farma  of  oofaiinot 
of  MBoke  or  yvfuu  ifring  hi  the  far  distance.  Nothing  deltnile 
ha$,  however,  bew  eacertained  as  to  thc-c  p'lcnoineii.i.  An  un- 
u-uilly  Urge  number  of  scientific  men,  geologist*,  b\)taaUts,  and 
philologists,  chie.iy  German  and  Swedish,  have  this  jrear  Tinted 
Iceland  and  investigated  its  atraetare^  flora,  aad  laaseafle  }  and 
at  praent  Prof.  Sophns  Trombolt,  well  known  in  sdenlific 
circles  liyhi>  researche-;  a*  t  >  llie  r>uriira  Iiorcali",  is  pursuing; 
the>c  invc-stigitions  here,  anf!  iirends  to  remain  all  the  winter,  ps, 
fraoi  the  dearnes-i  of  t'lc  atm  isphere  and  the  fictiuency  ai  d 
brilUao^  of  the  aurora,  Iceland  is  exoeeJinjly  well  sailed  Ut 
hia  ohaemadon». 

TMeeiteBrfveeellactiona  of  Amerieui  Coleoptan  made  by 

the  late  Dr.  J.  I..  LeContc,  containing  an  immense  nnmber  of 
original  type*,  become  the  property  of  the  Mosenm  of  G>mpara 
tivc  ZookiBr  of  OunhiMte,  Han. 

TitF.  French  Socicti.'  de«  l-'.lcctricicns  has  completed  its 
arrangements,  ami  has  bee j  divided  into  »ix  ►•jcii 'ns  :  — Theo- 
•etical  electricity,  M.  Marie  Davy  pre  ident  ;  Dyna  no-eleclrical 
auehiBeiy,  tranimiwion  of  force  to  a  distance,  distribiMim  of 
enefxy,  M.  TVeaca  pmidest :  Electric  li»;hting.  M.  Da  Moncel 
president ;  Telegraphy  and  telephony,  M.  lll.wicr  president ; 
Electro-chemistry  and  electrothcnipy,  M.  Jauin  (iroiilent. 

Whiw  Arago  was  direct  n  of  the  Observatory  of  Paris,  the 
dotatian  «f  thia  asteUbhrnenc  wa-.  lo^s  than  4000/.  a  yev.  This 
a«m  iMia  gieadj  lacrcaaed  when  Levcnier  wae  appointed  by 
Nspolaoa  III.,  and  before  bis  death  It  bad  reached  lo^ooo/. 

Now  the  sum  all<:itte<l  Is  al.niu  iri.ooV,.  althoni^h  the  racteoro- 
logical  department  ha*  i>ctn  stt  a  -nrt  as  :\  s[.oci  il  r  t  rvice. 

The  Italian  Geographical  Society  awards  its  great  )(old  medal 
to  Count  Pietro  Antonelli,  in  ctwddentlia  of  the  fasportant 
results  of  his  last  journey  to  Sh 

From  advanced  sheets  of  the  Protttdingt  of  tht  Anthro/j- 
hpenl  Saeitty     IVadiingtmi,  Col.  F.  A.  Seely  of  the  United 

Stales  Patent  f>ftice,  w<  Icirn  from  AV/i-'/jy,  ■lublisbes  a  pamphlet 
entitled  "  An  Inquiry  into  the  Origin  ol  invention.''  The 
auilior  is  ncctut^med,  day  by  day,  as  new  claims  for  patent" 
c<>me  ber>>ie  him,  to  eliminate  the  t-ucceative  steps  in  the  dasse* 
of  machinery  until  he  reach the  fnedameMal  idea.  This  w 
the  plan  puriucd  in  tracing  haeVward  the  whole  .'iibiect  of  in- 
ventim  to  its  R">urcc>  in  the  mind  nf  primitive  man.  The  ^u'  ject 
is  illu-trated,  fir-t,  by  the  story  jf  the  stcam-cngii  0,  .imi  then  by 
the  examinAlion  of  the  bow  and  arrow  and  other  implements  of 
the  lower  races.  The  author  reject*  Prof.  QnArft  Dcyopitbe- 
ctis,  and  afHrois,  "  Obvi  >n<ly,  archrcolo^y  can  find  no  trace  of  a 
remoter  age  than  that  of  »toiie  ;  biit  I  uiistru>t  that  the  thoughtful 
a:itUt '  I  i  ■!  >^'i V.  X  ,»fC'.';  i"  '.'■le  cviiicncc  of  earlier  o'jc  of 

which,  Ulitng  one  of  iLs  perishable  materials  as  the  type  of  all, 
we  mvf  call  the  age  of  wood.  Still  tether  back  ae^t  lie  an 
ag^  as  indefinite  in  duration  as  aay,  when  mati  evicted  in  his 
rudest  condition,  withoot  arts  of  aay  kind,  except  such  as  be 
employed  in  co  nmofi  with  l>wer  admals ;  and  tUi  it  tfae  true 
primitive  period." 


We  have  received  ih^?  np  ir;  for  tlie  years  iSSo  and  iSSi  of 
the  admlnialimtion  of  the  artistic  and  scientific  coUections  in  tliC; 
ttoyal  Mwenote  ef  UMade&  The  Zoelogfcal  and  Anthropeiegt-' 

cal  Museum  was  visited  by  61, 129  per<;r>ns  in  1880^  aod by  65,4551 
in  18S1.  An  index  to  Kiriclicnl  ach's  .riiitbolof;;ieal  works  lia« 
been  prepared  liy  the  director,  I>r.  A.  II.  Mc-ycr,  who  hns  al-  » 
issued  an  impoitanl  work  on  the  picture-writings  of  the  Eastern 
Archlpdago  aad  Pacific  I»iand«.  The  atair  of  tU*  mnaenm  no«- 
consistsof  the  Director,  Th.  Kirsch,  curator,  L.  Riimer  and 
J.  C.  G.  Wilhelin,  first  and  second  ctm-ervators,  C.  A.  Kippt-, 
pre  arcr  of  spci^iincii  ,  .i  .'cietitific  assis'ant,  and  t»o  attendant^. 
The  zoological  and  authropological  coileciiotw  were  enriched  1:1 
thejreara  iSSoandtSSi  by  0242  specimens  of  the  higher  animals, 
and  I7,75J  of  insects,  tiy  237  antitropological  and  1351  ethno- 
graphic oSjects,  inclurling  61  crania  and  56  photographs  ajid 
drawin.;^  of  human  t>  i  o  ft  jui  vanlll^  1  ,u,',rtcrs.  The  libraiy 
aitaclicd  to  this  depart jjent  was  incrciMsd  by  333  works,  inclui:- 
bg  donations  from  the  Britiali  Museum,  Smithsonian,  and  othrr  | 
M>nrce<.  The  fyittematic  eatalogoe  of  the  ishes  nas  completed 
in  three  volumes,  with  alphabetical  index  of  the  294  genera,  7^6 
specie-,  and  2901  s]>eciincns  contained  in  the  collccti  fii.  Tlie 
»•  sts,  to  the  number  of  800,  were  also  rearranged  and  catalo^neii, 
and  pr-igrcas  was  made  with  the  catakgnes  of  the  birds  (fro  • 
No.  1688  to  *948)  and  iiiscc:s(il>meiieptcra  coaduded,  Diptcra 
thorottghly  revised,  of  Coleoptera  three  faoHlicB  arraqged  and 
catalogued). 

Messrs.  BAtLLtftRE  and  Co.  'A  I'r.ris  liave  issue'I  the  fir-t 
nuail>cr  of  a  ncvs-  scientilio  weekly,  Siiaiu  d  Nalur<:,  profdACly 
ilhistrated. 

M.  I  Maii  I.V  has  lirought  out,  in  t«  >  1  ^  'i,ni*s,  a  "  Ilistoir^ 
dc  r Academic  Imperial  et  Koyal  de  bruxelici,"  from  which  v. 
much  good  work  hat  emanated.  The  hiitoiy  abonada  ia  interest. 
F.  Hayes  of  Brussels  is  the  publisher. 

Spain  does  seem  to  be  progreHlng  fai  the  right  direction.  We 
havethe second  votaueof  Mr.  P.  CKIlmaa'a  vcryaaefnl  and  care- 
fully c.mpiled  "  Encicbi edia-PopuLir  Illu  tr-  Li"  (Ma'iri  ]!. 
with  a  l-ifaC  atla.s  of  plates.  Also  the  iirst  immlkcr  of  La  jHdn  - 
tria  Jli/rica,  a  weekly  paper  di!Voted  to  the  iudu&try  and  science 
of  the  whole  peninsuto,  well  printed,  and,  to  judge  from  the  fir»t 
number,  JndicieMly  edited. 

Messrs.  Charlbs  Gkiffin  and  Co.  annoanoe  the  folkmrfaig 
scientific  poblkatiM  as  forthcoming;— >" A  Manaal  of  Geo 
l»g>>"  >>)'  Kobeit  Etheridge,  F.R.S.,  and  Prof.  H.  G.  Sed«y. 
F.K.S.  ;  "A  Maiaiat  of  Chcmi.try,"  by  Prof.  I^upr^,  F.R.S.. 
and  lir.  II.  WiU  >n  Hake;  "A  Manual  of  I^iany :  the  Mor- 
phology, Physiology,  and  Cla'.sification  of  Plants,  for  the  Use 
of  Students,"  by  Prof.  W.  R.  M'Nab;  "A  Pocket-book  <.f 
Electrical  Rules  end  Tehlei^  for  the  Use  of  ^lecKieiam  and 
Engineers,"  by  John  U«nre,  C.E.,  and  Andrew  Jandefoo,  CE., 
F.K.S. 1;. 

The  addition  to  the  Zoological  Society's  Gardens  during  the 
pa-.t  «iok  ii  elude  a  Khci^Uii  Monkey  {Aia^iitut  I  'ifsus)  from 
India,  presented  by  Miss  P.  Crabtrec ;  a  Campbell's  Moniicy 
{CerecfttAtcui  camfhilii)  from  West  Africa,  presented  by  Mr. 
Walter  van  Weede ;  an  AlUg*tor  lAUigKUr  mmutiffumti\ 
from  the  Mississippi,  presented  hf  Mr.  Thidt;  a  Ring-tailed 
Coetl  (ATmm  ft^)  from  South  AmcrieR,  depoailed. 


PHYSIC! /.  yOTES 

M.  K.  Key.mer  ha~  de  crili..l.  ir\/'/:/o!n,-u»,  n  re-earrh 
made  liv  Inni  on  the  .\nd  inii.inja  of  clccironiotive  force 

of  cirt.mi  ii.utii  .es  111  vvhtoh  )•  Lxn^uti"!)  tal  cs  [ilacc.  The*e  h*- 
calls  "  siii^le-electrolyte "  batterie-,  irts1e.vl  of  "  .-ingle-fluid  ' 
battenc-,  fuliuwing  a  &Uj;ge&tio  i  of  the  late  M.  NiaudeL  The 
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difference  con-iitis  in  the  rel  tivc  »izc  of  ihc  clccirndcs.  For 
ex.iniple,  in  the  case  of  a  /iiic-coppcr  cell  conlniiiinf;  a  .-iiijjie 
electrolytic  fluid,  the  n-aximuui  cell  is  made  wuli  a  kath  ufc  of 
-hcct  copper  foliJcd  and  curved,  prcscntiii);  JoO  time-  a-s  n.uch 
iurl.ii  c  a-  :ht'  thin  c<)[)])cr  rod  i» hich  serve*  a^  aiixlc,  whil>t  in 
the  minimum  ceil  the  pr  porti  'n  is  reversed,  -<i  that  ilie  polarisa- 
tion at  the  surface  of  the  copper  atlain-'  at  once  it->  maximum 
value.  TTie  value  of  theK.M.F.  tif  the  cells  when  ti  led  with 
riilute  sulphuric  acid,  and  having;  the  /luc.  amaljjamatcd,  wa^; 
VQ-,2  Volts  tnaxitnum,  and  q'z;2  vnlt^  niinmunu.  Many  other  . 
electrolytes  were  cxatnincd  hy  M.  Kcynier.  The  electromotive 
force  was  measured  u]>un  a  galvanomct>  r  of  high  re>i'iance. 

M.  RlffNin  bas  suggesie<l  a  modiAcalion  of  his  maximum 
cell  to  »ervr  n<  n  standard  of  electromotive  force— namely,  a  cell 
haviiffi  a  very  targe  c  )p]^r  electrode,  and  a  very  »uiall  amalga- 
n^tedzinc  electrode,  iauoened  in  A  solution  of  se*  salt.  Accord- 
ing to  M.  Reynier,  this  battwybwao  E.II.F.  of  0  82  volt*,  and  , 
maintains  this  value  within  I  per  cent,  eren  when  the  circuit  was 
l>o«ed  for  two  hours  thnopi  a  raiiMuM  of  820  ohms.  M. 
Reynier  prefers  this  ooabinntiaa  to  one  contiining  mlphate  of 
line  in  solution,  became  of  flie  Mabiltey  of  tbc  utter  aah  to 
contain  free  acid.  ' 

M.  Henri  ISecqijerel  has  been  purhuinj;  his  researches  upon 
the  infra-red  rays  of  the  spectrum.  For  the  investigation  of  this 
region  there  are  four  methods,  the  first  of  tHem  involving  the 

■Mt.  of  a  linL--:licrir.i);  ilc  and  :l  rock  ^alt  |jri--ni  ;  ihc  i-econd, 
Abney'i  ;  h' .t.  i^-ra]  hie  method;  t!ic  third,  I.angVv's  nicthcnl, 
« tlh  I'ol  inic!i.-r  and  a  rellcctin;^  dilTi  icti  n  ^r.i'iii^  ;  ti:c  fourth, 
that  of  Kecijucrcl,  dej)endin^  upon  tiic  discovery  tl;a;  the  infia- 
rc>l  rays  have  the  etTect  of  extinj^ui-hing  the  j;lou  of  a  pho>>i  lior- 
C'cent  body  exposed  previously  to  ultra  Molet  ray.-..  M. 
bt-c  jULTcl  liii  h  th  u  water,  for  example,  jjivo.  in  the  region  to 
which  this  iiielhf.d  is  applicable  three  well  marked  absorption- 
band-,  having  wave-lengths  respectively  of  930,  1080,  and  1230. 

The  newest  rewlt  of  Becqaerel'a  researches  is  worth  more 
than  i>assing  mention.    Me  finds  thst  there  exist  in  this  wholly 
iiivisiide  region  of  the  spectrum  bright-line  spectra— equally  in- 
vi~il>le,  of  coarse — just  as  in  the  visible  parts  of  the  spectrum, 
ob  ervable  in  the  radiations  of  hot  vapoun.    I'hus,  incandescent 
stidinm  vapour  prints  uix)n  the  previously  "in-solatcd"  phosphor-  1 
esceni  substance  two  well-marked  lines  (wave-lengths  819  and  , 
1098),  corresponding  to  t«o  bright  lines  hitherto nnl(no«n.  The  f 
extent  of  the  rcjion  which  is  capable  of  being  explored  by  this  1 
novel  process  is  from  wave-length  7f>o  t  j  1300,  or  exceeding  in 
attest  thu  of  th«  whole  of  the  visible  and  nitia-violet  ny*. 

AH  interettii«  experiaeiit  is  dseerfbed  to  HaZtHtOriftdu 
Mlr9t»dMu»m  Knrfie^  la  Vtana,  kf  FroC  von  WahmfoAn. 
n»ade  bjr  means  of  Noe^lBcnno-electTtc  graerators.  If  a  current 
froa  ft  vollak  battny  hat  been  sent  for  a  few  moments  through 
ooe  of  tfacM  gancfatof^it  ic  capable  of  yielding  a  discharge  like 
a  leBOWtwy  bettav.  Tkii  dbet  is  a»  far  nBcn  rapeiitiioa  of  a 
w«ajp»o»a«fc|Wi|««Mtflf  Pdttor.  «ndiid«ft  to  the  Aanfe  of 
tempentmatflMiJaelioB*  ealleddw  Mite- eCKt  But  von 
WftWeahafca  dlit  m  that  <he  efleds  are  dHfant  according  to 
the  seaae  of  the  chafgint  enrrait  In  one  oaic^  with  iacreuing 
ebargiug  lui  rents  the  diKhaije  cnnents  abo  inmased,  and  were 
aloays  in  the  opposite  sense  to  that  of  the  dnugiae  ement. 
Bat  when  the  diamne  eonent  was  icvened,  it  was  roond  that 
«ithiMreMii«chiupflf  cnnents  the  diackup  correnU  at  first 
increatf,  dien  attain  a  naxiinnni,  then  degeass  to  zero,  then 
actually  rrooounenoe  in  the  conveiw  saaH;,  aaandjTi  la  tte  sum 
sea*e  as  that  of  Ifae  charging  cmrcab  mf.  ma  WoUakafai 
IS  disposed  to  attribote  lUs  HMuelou  irtnill  to  the  kdc  of 
ynunetcy  in  the  difpositlon  of  the  ■ItefMte  toUcdati  of  tiM 
generators,  and  to  their  alteroBtdjr  vacqoal  TCsblneo  CMUiag 
alternately  uneqnal  developments  of  heat  doe  to  resistance. 

In  ;  roof  <jf  the  law  of  proportion  between  the  lhickncs>  of  a 
s<  juarc  vihiating  plate  and  its  pilch.  Dr.  EUas  (;ives  tlie  follow - 
inii  neat  experiment.  Let  three  plates  be  cut  from  tlie  s.auie 
^lieet  of  material,  of  the  same  size  and  form.  Cciuetil  t  wo  of 
these  together  so  a.-;  to  produce  a  plate  of  double  tliicknets 
Then,  on  exciting  the  single  plate  and  the  double  plate  by 
communicating  to  thcui  respectively  the  vibrations  of  two  tuning 
forks  whose  jntches  are  .as  I  :  2,  the  plates  will  be  excited  in 
idetitical  wanner-,  as  will  Ijc  seen  by  Oltfing  OWd  apoathSB^ 
ih!  c Lira; -figures  being  identicaL 

I  UK.  Katleich  hss  reprinted  for  private  circolatioa  in 
pamphlet  fo€m  mrtnl  of  iiia  nwat  vainable  optioal  popenib 


including  those  on  the  manufacture,  rcpiuduction  by  photo- 
graphy, and  theory,  of  diffraction-gratings,  and  those  on  colour* 
mixtures. 

Lord  Rayleich  has  alto  reprinted  aoaie  of  bis  pqiera  oa 
electricity  and  on  absolute  pitch,  from  Natorb  and  fima  Oo 
Rcporta  of  Ibe  Briti»b  Aasociatiaii^  ia  a  coaveakat  |aanib1rt 
forai. 

The  question  whether  condensation  of  steam  is  a  cause  of 
electrificaticn  has  been  examined  afresh  by  .S.  Kalischer  in  the 
I'hy-ical  I  atioratcry  at  licrlui,  .Xccoriiin^;  to  the  views  of  F.ara- 
day,  this  is  a  cau  e  of  ticttiificali  and  u]>oii  the  alleged 
phenomenon  IVi  f  .sjuing  Ikis  fovunlc  1  tKci^ry  <if  the  origin  of 
thunderstorms.  I andcrer  thought  he  had  heard  sounds  in  the 
telephone  due  to  conden.'alion  of  moisture  on  the  line  wirei. 
Kalischer  has  in  vain  repealed  the  exjieTitnent.  He  has  also 
examined,  by  means  of  the  ijuadrnnt  electrometer,  whether  any 
such  electriftcalion  could  be  observed  frcm  the  deposit  of  mois- 
ture upon  the  surface  of  a  vessel  containing  ice  or  some  artificial 
cooling  mixture.    The  whole  of  the  re-ult>  were  negative. 

AMoMisT  the  many  recent  sui-kjc-uons  for  primary  batteries  is 
one  due  to  MM.  I  .alandc  and  Chaperon,  in  which  oxide  of  copper 
is  nsed  a-  a  dcjiolariving  agent.  The  oxide,  in  powder,  is  placed 
in  or  on  a  ^hcet  of  copper  or  iron.  The  positive  element  is  rinc, 
and  the  exciting  lii)uid  cau-tic  jtolash.  -•V  zincate  of  potash  is 
I'ormcd  by  the  solution  of  the  zmc.  The  cell  U  absolutely  in- 
active when  the  circuit  is  open.  When  closed,  the  current  i* 
remarl..ably  constant.  According  to  Hospitalier,  the  electro- 
motive force  is  0  98  v.. It,  It  must  of  course  be  closed  from  the 
air,  to  prevent  alworption  of  carbonic  acid  by  the  potash.  The 
rednoed  ee|)per  la  SMaUiMd  bgr  tbapfe  espotwe  to  ite  dr. 

In  a  series  of  atadlei  on  the  ooppertroitanMlcr,  nobttbid  la 
the  Rtptrukum  Ar  I*ytik  by  Dr.  H.  Baauaeri,  tte  Mls«A« 
concloBioas  ue  fomnlatod  >— i.  Tbe  aialcrial  ecadWea  of  tae 
vxtHat  of  the  dMlndc^  that  ia  to  say,  wbedwr  k  Is  ooscnd 
with  abrightoopparlitaaraattfattaainllMaeeaadMaBoaBt 
of  the  deposit.  9.  Tbe  disages  of  eonoealntloa  of  tbe  coppv 
tolntUHit  uiuutht  about  in  the  voltameter  by  the  current  itself, 
cannot  be  aindcntly  prevented  by  stirring.  3.  Heating  tbe 
fluid  to  boiKBCcaaics  tbe  deposit  to  ooaw  dowaafaaoat  com- 
pleiely  m  the  state  of  cn]iroas  ORide  >  it  Is  paitUhr  oaidiaed 
even  at  toBpcntuTCs  l^tweea 411I* aad  <o* C  4.  The gnRta* 
l^rniisaiblc  strength  of  conent,  for  wUdi  the  dqMMit  omit  be 
safelv  assHBied  to  bo  RaMRMa*  of  the  cnrrcat,  is  Rmt yaaipctas 
per  square  decimetre  of  tbe  eodwdc  sorfacc. 


THE  Evrnr.xcE  fcr  kvolutios'  in  the 

HISTORY  OF  THL  LXTINLT  MAMMALIA^ 

'T'HE  subject  to  which  I  wish  to  call  yonr  attention  this  mora- 
ing  requires  neither  pieface  nor  apology,  as  it  ia  one  with 
the  discussion  of  which  you  are  perfectly  familiar.  My  object 
in  bringing  it  before  the  general  session  of  the  Association  was 
in  view  of  the  foct  that  yon  were  all  familiar  with  it  in  a  general 
way,  and  that  it  probably  interests  tbe  members  of  sections 
which  do  not  punme  the  speral  branch  to  which  it  refers,  as 
well  as  those  which  do  ;  also,  since  it  has  been  brought  before 
us  in  variotu  public  addresses  for  many  years  during  the  meet« 
ings  of  this  Association,  I  thought  it  might  be  well  to  be  intro- 
dnced  at  this  meeting  of  this  Association,  in  order  that  we 
might  not  omit  to  have  all  the  tides  of  this  interesting  question 
presented. 

The  interests  which  are  involved  in  it  are  large  :  they  are  chiefly, 
liuaawi,  of  a  mental  and  metaphysical  ch.oracter  ;  they  do  not 
refcr  iO  much  to  industrial  aiKl  practical  interests  nor  do  they 
involve  quettioiu  of  applied  scieitce.  They  involve,  however, 
questions  of  opinion,  questions  of  belief,  qn&.tions  which  affect 
human  happiness,  I  venture  to  ray,  even  more  than  questions  of 
applied  science ;  certainly,  which  affect  the  happiaeis  of  the 
higlia'  grades  of  men  and  omen  more  than  food  or  clothings 
because  they  relate  to  the  states  of  our  mind,  explaining  as  ihey 
do  the  reasons  of  our  relations  to  our  fellow -beings  and  to  all 
things  by  which  we  are  surrounded,  and  the  genend  system  of 
the  forces  by  which  we  are  surrounded.  So  it  has  always  ap- 
peared to  no :  hence  I  have  aekcted  the  department  of  biolagy, 
RBd  hRM  Odiea  a  gF«Rt  fatamt  ia  this  aqpeat  of  It. 

'A  hetuM  to  fM>  D.  Cms  ef  PMhdslpWa,  given  in  (Msm 
siisloB  Mm  As  jtisriwn  f>MSiiiii«B  fm  Advanoeffictx  of  Sdsaae  si 
MlnaisjBlli,  Aagaa  s»         awasawpHrally  mieiisJ  far  ■SWawv. 
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The  doctrine  of  efdation,  as  tHqjiit  hy  the  biologists  of  to- 
day, has  several  stages  m  ^nnds  or  parts  of  its  presentation. 
First,  the  foundation  principle  is  this  :  That  the  species  of  sni- 
Bttls  and  of  planti,  the  ^edes  of  organic  beings,  as  u  ell  as  the 
¥SiioMS  natural  divWoai  Into  which  thiiie  organic  beingi  fall, 
hkse  not  always  been  as  we  see  them  to-day,  bat  they  have  been 
pradiKed  by  a  proces«  of  change  which  has  progressed  from  age 
to  age  through  the  influence  of  natural  laws ;  that,  therefore, 
the  species  wnich  now  exist  arc  ibe  descendants  of  odier  species 
which  have  existed  heretofore  by  the  ordinary  procesfcs  of  re* 
production  ;  and  that  aU  the  varioas  structures  of  organic  beings 
which  aaake  them  what  thqr  lu^r  »nd  which  comoel  them  to  act 
••UHyiMnr  act,  are  the  result  of  gradual  or  sodden  modifica- 
Mons  and  diMfM  doriog  the  periods  of  g^ola|je  tisie.  That 
is  the  fint  phase  or  aspect  which  oMCb  the  aatnraBtt  or 
hiol'igist. 

Anither  phase  of  the  question  relates  to  the  origin  itself  of 
that  life  which  is  supposed  lo  inhabit  or  pos.<;esi  organic  being<:. 
There  is  an  hypothesi<  of  evofattion  which  derives  this  life  from 
no-life,  which  derives  vitality  iirom  non-vitality.  That  is  another 
branch  of  the  subject,  to  which  I  cannot  devote  much  attention 
to-day.  There  i*  nill  another  department  of  the  subject,  which 
relates  to  the  origin  of  mind,  and  which  derives  the  mental 
organisation  of  ihe  hrgher  animals,  espedally  of  man,  from  pre- 
existent  r\']>rs  of  mental  organisation.  TMs  gives  iu  a  genealogy 
of  mind,  a  hintory  of  the  production  or  creation  of  mind,  as  it  is 
niw  presented  in  its  more  oooif^ex  aspects  as  a  function  of  the 
human  brain.  Tbi"  aspect  of  the  sabjcGt  is»  of  cowse,  interest* 
ing,  andnpon  that  I  can  touch  widi  mon  eonfideM*  UHUI  apon 
the  question  of  the  origin  of  life. 

Comity  now  to  the  question  of  the  origin  of  structures,  we 
have  by  th's  lime  ■"^-"iM'H  *  vast  ntunber  of  facts  which 
have  been  collated  bjr  WMlteH  and  Mtbfd  workers  in  many 
countries  and  during  many  years  ;  so  that  we  can  speak  with  a 
good  deal  of  confidrnce  on  this  subject  also.  As  to  the  pheno- 
Biena  which  meet  the  student  of  zooligy  and  botany  at  every 
turn,  I  would  merely  repeat  what  every  one  know^— and  I  b^ 
pardon  of  my  biological  friends  for  telling  ifaem  a  few  well- 
known  Inith-^,  for  tiicre  may  be  those  present  who  a'e  not  in  the 
Biological  Section— th:it  the  plunomena  v»hieh  meet  the  Student  of 
biology  come  under  two  leadiiij;  cLi  >l  -  :  1  he  >  1  uc  is  the  remarkable 
fidelity  of  species  in  reproducing  their  like.  "Like  produces 
like,"  is  the  old  theorem,  and  is  true  in  a  great  many  cases ;  just 
as  coins  are  struck  from  the  die,  ju>t  as  caslii^p  are  tamed  out 
from  a  common  mould.  It  is  one  nf  the  most  wonderful  pheno- 
mcna  of  nature,  th^t  fuch  complex  orgaainns,  consisting  of  so 
many  parts,  shc  uld  be  repeated  from  age  lo  age,  and  from  gene> 
ration  tu  generation,  with  such  surprinng  fidelity  and  precision. 
Thi.  fact  Ls  the  fmt  that  strikes  the  stuunt  of  these  sciences. 
The  general  impre>sion  of  the  ordinary  person  wou'd  be  that 
these  things  must  continue  unchanged.  When  I  began  to  study 
zoolo:iy  anil  botany,  I  was  remarkably  surprisal  to  find  there 
was  a  rciencc  of  wbicli  I  had  no  conception,  aad  that  was  this 
remarkable  rei^r.viiiction  of  types  one  afteraaother  in  saoceasi^ 
After  a  man  has  had  thi*  idea  thoroughly  afriaiilaled  by  his  honest 
and  conieientious  -i'udie*,  be  will  he  .igain  struck  with  another  class 
of  t.!ct5.  He  will  find,  not  unfrciiucntly,  that  this  doctrine  does 
not  apply.  He  will  find  a  series  of  facts  which  ihow  that  many 
individuals  fail  to  coincide  with  their  fellows  precisely,  the  moat 
remarl>aMe  variations  and  the  most  remarkable  half-way  atti- 
tudes  and  double  sided  aspects  occurring  ;  and  he  will  come  to 
the  c  >nclu  i  >ii,  sooner  or  later,  that  like  does  not  produce  like 
with  the  same  prccisi m  and  fidelity  with  which  he  had  supposed 
it  di  I.  .So  that  wc  have  the-e  two  classes  of  facts, — the  one 
relating  t  >,  and  expressing,  the  law  of  heredity  ;  the  other,  which 
expresses  ilie  law  of  metamorphosis.  1  should  not  like  to  say 
wliich  giass  of  facts  is  the  most  numerously  presented  to  the 
student.  In  the  present  fauna  we  find  many  groups  of  species 
and  varieties  before  us ;  but  how  many  species  we  have,  bow 
many  genera  we  h.nvc,  and  families,  we  cannot  definitely  slate. 
Th  more  precise  and  exact  a  person  is  in  his  definition  and  in 
his  analy-is,  ihe  more  definite  his  science  becomes,  and  the  more 
reci^e  and  scientific  his  work.  It  is  a  case  of  analysis  and 
rms.  What  the  ^cale>  arc  \o  the  chemist  and  the  physicist, 
the  rule  and  measure  are  to  the  biolt>gi>t.  Jt  is  a  question  of 
di  iiensi  )n,  it  is  a  <)uesti on  of  length  and  breadth  and  thickness, 
a  uiicslioii  of  curves,  a  question  of  crooked  shapes  or  simple 
shape  , —rarely  -im^le  shapes,  mostly  crooked,  generally  bi- 
latenl.  It  rcii\iite-  that  one  should  have  a  mechanical  eye,  and 
»honld  have  aUo  tojiething  of  an  artistic  eye  to  appreciate  these 


forms,  to  Bcaaure  ihem,  and  to  be  aUe  to  compare  aad  weigli 

them. 

Now,  when  we  come  to  arrange  our  shajxs  and  i  i;r  mcaiure- 
inentr,  we  find,  as  I  said  btrfore,  a  certain  number  of  identities, 
and  a  oertaia  anmber  of  variations.  This  question  of  variatioa 
is  so  common  and  so  remarkabl-,  that  it  becomes  perfectly 
evident  lo  the  *jieciali-,t  in  each  department  that  like  docs  not 
at  all  limes  produce  like.  It  is  perfectly  clear,  and  I  will 
venture  the  assertion  that  nearly  all  the  bi(M<^sls  in  this  room 
will  bear  me  witness,  that  variability  is  practically  unlimited  in 
its  range,  unlimited  in  the  number  of  its  examples,  unlimited  in 
f  e  de^ee  to  which  it  extends.  That  is  lo  say,  the  species  vary 
by  failing  to  retain  certain  characteristic*,  and  generic  and  other 
cbaract^s  are  found  to  be  absent  or  prfcent  in  accordaoce  with 
some  law  to  be  di^cussed  further  on. 

]  bclifve  that  this  is  the  simplest  mode  of  stating  and  explain- 
ing the  law  of  variation:  that  some  forms  acquire  something 
which  their  parents  do  not  po  sess  ;  and  that  those  which  acquire 
something  additional  have  10  pass  through  more  numerous  stages 
than  tboK  which  have  not  acquired  10  much  had  tbemsclves 
passed  dnooi^ 

Of  course  we  are  met  with  the  opposite  side  of  the  ca>e,— this 
law  of  heredity.  We  are  told  that  the  facts  there  are  not  ac 
counted  for  in  that  way  ;  that  we  cannot  pass  fiom  one  class  of 
facts  to  the  other  class  of  facts  ;  what  we  find  in  one  class  it 
not  applicable  to  the  other.  Here  is  a  question  of  rational  pro- 
cesses, of  ordinary  reason.  If  the  rules  of  chemistry  are  tme 
in  America,  I  imagine  they  are  true  in  Australia  and  Africa, 
alttongh  I  have  not  been  there  to  tee.  If  the  law  of  mravitatioai 
is  effective  here,  I  do  not  need  to  go  lo  Australia  or  New  Zea- 
land to  ascertain  w  hether  it  is  tme  there.  So,  if  we  find  in  a 
group  of  animals  a  law  sufficknt  to  acoonnt  for  their  creation. 
It  is  not  nccesasnr  to  know  that  others  of  their  relatives  have 
gone  ihrougk  a  ttmilar  ncoreaa.  I  am  willing  to  allow  the 
ordinary  practical  hw  or  indactian,  the  practical  law  of  infer- 
ence, to  carry  me  over  these  gap*,  over  these  interraption*. 
And  I  state  the  ease  in  that  way,  because  this  i*  just  where  f  ome 
people  differ  from  me,  and  that  ia  just  where  I  say  the  simple 
question  of  ratioiuility  comes  in.  I  cannot  believe  that  nature's 
Irw,  s  are  so  dissimilar,  so  irregular,  10  inexact,  that  those  which 
v  e  can  see  ard  understand  in  one  place  arc  not  true  in  another  ; 
and  that  the  question  of  geological  likrlihocd  is  similar  to  the 
question  of  geographicallikelihood.  If  a  given  process  is  true 
in  one  trf  the  geol<^ical  periods  it  is  true  in  another  ;  if  it  is  true 
in  one  pert  of  the  world  it  is  true  in  another  ;  because  I  find 
interruptions  in  the  .series  hcre^  it  docs  not  follow  that  there  need 
be  interruptions  clear  through  fimaaga  to  age.  The  auumptioD 
is  on  the  ^idc  of  that  man  who  asserts  that  titinsitions  have  nut 
taken  place  l»clween  forms  which  arc  now  distinct. 

Wc  are  I  Id  tliat  we  find  no  sort  of  evidence  of  that  transition 
in  jKisi  gco'.Oj;ic.il  periods;  we  are  assurtd  that  itc'i  changes 
have  not  taken  place  ;  we  are  even  assurnl  that  no  such  s>ign  <  'f 
such  transition  from  one  species  to  .another  has  evd  been  ob- 
served,— a  most  as'.onishing  a<=scrtion  to  make  lo  a  biologist,  or 
hy  a  biologist ;  and  such  persons  have  even  the  temerity  to  cite 
special  cases,  as  between  the  wolf  ai  d  the  dng.  Many  of  our 
domestic  do'js  are  nothing  but  wolves,  which  have  been  modified 
by  the  hand  of  man  to  a  very  slight  extent  indeed.  Manj  dogs, 
in  fact  rcaily  all  dc^s,  .-ire  dcs:endanis  of  wild  spcda  ofVaiions 
countries,  .xnd  are  but  slightly  ucKlifiid. 

To  take  the  question  of  the  defini.i  .11  of  siwcies.  Suppo-i  ig 
we  hitvc  several  species  well  defined,  >ay  fjur  or  five.  lu  the 
]>roce<s  of  investigation  we  obtain  a  larger  number  of  indtvidnal , 
many  of  which  betray  characters  which  invalidate  the  definitions. 
It  becom«  necessary  to  tmlte  the  four  or  five  species  iuto  one. 
And  so  then,  beeaase  our  system  requires  that  we  shall  ba%-e 
accurate  definitioaB(lhe  whole  basis  of  the  system  is  definitions — 
yuu  know  the  very  comprehension  of  the  subject  requires  defini- 
tions), we  throw  tbem  all  together,  bec.-.use  «c  cannot  define  all 
the  various  s].ecial  forms  as  we  did  before,  until  we  have  but  one 
species.  And  the  critic  of  the  view  of  evolution  tells  us,  "I 
t'  ldyou^o!  There  is  but  one  fpccie--,  after  all.  There  is  no 
such  thing  as  connection  between  e:ies  ;  you  never  will  find 
it."  Now,  how  many  discoveries  of  this  kind  t  e  neces-ary 
to  convince  the  world  that  there  are  coi  neciions  between 
species?  How  long  are  we  to  go  on  finding  connecting  link«, 
and  potting  tbem  together,  as  \t  e  have  do  for  the  rake  of  the 
definition,  and  then  he  told  that  we  have  nevertlieless  no  inter- 
mrdiate  f  rn  s  tx-tweeii  species?  The  matter  is  too  phun  ibr 
farther  comuent.    We  throw  them  together  Uaply  because  oiv 
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definitions  reqnire  it.  If  we  knew  all  the  known  individoalt  which 
hsve  lired,  we  shottld  have  no  species,  we  should  have  no  genera. 
Hut  is  all  there  is  of  it.  It  is  simply  a  questlion  of  a  uoiversal 
accretion  of  material  and  the  collection  of  information.  I  do  not 
believe  that  the  well  defined  (loaps  wilt  be  found  to  run 
together,  as  we  caU  it,  in  any  one  geological  period,  cer- 
tainly in  no  one  recent  period.  We  recognue,  however,  that 
they  diverge  to  a  wonderful  extent  ;  one  groapha'i  diverged  at  one 
pcrio<1,  and  another  one  has  become  diver»iAcd  in  a  different 
i>en<xl  ;  and  so  each  one  has  its  history,  some  beginning  farther 
back  than  others,  some  reaeUng  far  back  beyond  the  very  b^ic- 
ning  of  the  time  when  foatila  could  bepmerved.  I  call  attention 
to  inis  view  because  it  is  a  very  ea^  matter  for  ns  to  use  words 
for  the  purpose  of  oonfuiing  the  iniBd ;  for,  next  to  the  jx>wer 
of  language  to  express  clear  ideas,  u  its  power  of  expressing  no 
ideas  at  all.  As  we  all  know,  we  can  tay  n.aoy  things  which  we 
cannot  think.  It  is  a  very  easy  tbtng  to  aj  twiee  two  it  «B/mX 
to  six,  bnt  it  is  impossible  to  think  it. 

I  would  cite  what  I  mean  by  variations  of  species  in  OtM  of  i'S 
phases :  I  woaM  just  mention  a  genus  of  snake*,  OpUbohis, 
nbich  is  found  in  the  United  Slates.  If  we  take  the  species  of 
thb  snake  genus  as  found  in  the  Northern  States,  weliavcagcod 
many  species  well  defined.  If  we  go  to  the  Gulf  Stales  and 
examine  our  material,  we  see  we  have  certain  other  sjsecies  wtll 
defined,  and  they  are  very  nicely  defined  and  distinguished.  If 
now  we  go  to  the  Pacific  cnast,  to  Arizona  and  New  Mexico,  we 
ihall  fiwf  nother  set  of  species  well  defined  indeed.  If  «e  lake 
an  Huat  difliareiit  types  of  our  specimens  of  different  localities 
tondier,  our  ipccies,  as  the  Germans  say,  all  tumble  tooether; 
doidtlona  dfaappear,  and  we  have  to  recognise,  oat  of  the  pre- 
Umxnaiy  list  of  thiitcea  or  fourteen,  only  four  or  five.  1'liat  it 
danly  a  caae  of  the  kind  of  fact  with  which  every  biologist  is 

When  we  eome  to  the  history  of  the  extinct  forms  of  life,  it 
is  perfectly  true  then  that  we  cannot  ofacenre  the  pioccn  of 
dcMent  im  aetoal  operation,  because,  forsootli,  fotdls  aic  neoes- 
•■lily  dari.  We  cannot  perceive  any  activitiea  baoMM  fossils 
have  ee«Md  to  act.  But  if  this  doctrine  be  tnie  «•  ■haaU  get 
Ac  anci^  if  there  be  such  a  thing ;  and  we  do,  as  a  matter  of 
fact,  find  longer  or  shorter  series  of  stntetures,  series  of  osgaBbms 
proceeding  from  one  tbiagiatoaiMtlMrfMa^  whadiaicanetlyai 
they  ought  to  be,  if  this  procaM  of  davtiopnai*  Iqr  deweat  had 
taken  i&oe. 

I  am  careful  to  say  this,  because  it  is  literally  tme^  aa  all 
anatadBil^  that  the  system  muu  fall  into  wnm  hindof  ofdar  or 
other.  Yo«  could  not  collect  bottle?,  you  coidd  aat  eollaet  old 
shoes,  but  you  could  make  some  kind  ii  a  aerial  order  of  thCBli 
There  are  no  doubt  characters,  by  which  laeh  aad  aodl  iboea 
ooold  be  dirtingnished  from  other  ahoea,  these  bottka  fkmn 
other  bottles ;  bat  it  is  also  trae  that  we  have,  ia  reeeat  fonns 
of  life  in  soology  and  botany,  irrefragable  proofs  of  the  meta- 
morphose', and  traasfianaations,  and  changes  of  the  species,  in 
accordance  with  the  doctrine  which  we  coaaaMBoed  witL 

We  now  oome  to  the  second  chanter  eff  ow  mMjftHL  With 
the  assumption,  as  I  tahs  Hg  iSamkl  sMidhelafilir  jpramn,  of 
species  having  changed  ever  iHIo  udmia  It  OOMdatrtiy  this 
matter  of  geological  snecessioa  or  Uokgleal  SMCenlon,  I  bring 
yon  face  to  face  with  the  nalen  aad  aude  of  the  change,  and 
beoce  we  may  get  a  gkace^  Mb^p%  atlti  iMri. 

I  have  on  the  board  •  dwldi  or  lafah  trkldh  imwaoita  tte 
changes  w  hich  iotik  piaoa  ia  Mrtaia  of  maraaMiHa.  I  li** 
you  a  summary  oftbekWI«rtihfa««hidiw«fi  diaoaeorthe 
liranches  of  palaEontologjr.  X  ham  Imn  two  fi^;ares,  one  re- 
presenting a  restoratioo,  aad  llM  oOar  aa  Mtaal  pictnre,  of  two 
eatiact  spedcs  that  bdoag  to  tko  eaity  Eocene  period.  One 
fojKeaents  the  ancestor  of  d»  berM  line,  HyraootherhmL 
wUch  has  four  toes  on  his  anttllBr  fiM^  nd  time  bddad ;  and 
the  other,  a  type  of  animal,  PhcaaeDdai»  trUA  antedated  all  the 
horse  series,  theekpbaataaricsb  dtthiOg,the  Aiaoeera^  aad  all 
of  the  other  series  of  hodhd  aaimab.  Eaeb  pmsali  oa  with 
thaprladtive  position  in  wUdtt^ftntosMteoarkamrisdce 
ia  Che  history  of  geological  tiaw. 

Ihasc  also  arnuwed  lure  a  acrlai  ofaona  laadJac  Honaa  of 
die  three  priscipal  epochs  of  dw  Masoaaie  tlw  aad  ab  of  tfie 
leading  ones  of  thotartiBiyllMk  I  baaa  added  aona  dates  to 
show  you  the  time  wheatheteaMfrUdt  am  eatanbedia  those 
beds  were  discovered  la  OaoeMM  of  oaratadlaB}  aadwawiU 
easily  see  how  oaaafe  it  b  to  say  dwtaagrglvaa  ^  of  life  baa 
never  exuted,  and  assart  that  saeh  aad  sack  a  fona  is  aakaowa; 
aad  it  is  still  aoie  aasaf I  thiak,  to  assert  dMt  aagr  fim  foca 


of  life  properly  defined,  or  that  a  specific  iatermediate  form  of 
life,  will  not  bie  found.  I  thlak  it  is  much  safer  to  assert  that 
such  and  such  intermediate  forms  will  be  found.    I  have  fre- 

?uently  bad  the  pleasure  of  realty  ng  antidpatioas  of  this  kind, 
have  asserted  tnat  oertaia  types  would  be  found,  and  they  have 
been  found.  Yov  will  see  mat  I  attend  to  the  matter  of  time 
closely,  because  there  have  hcca  a  great  many  things  discovered 
in  the  last  ten  or  fifteen  years  ia  this  defwrtment.  In  these 
forms  I  give  the  dale  of  the  diseofoiy  of  the  fmaa  ia  which  Ibqr 
are  embraced. 
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Here  we  have  the  White  River  fauna  dlsoovsrsd  ia  1856 1  thea 
we  skip  a  con&klenible  period  of  time,  and  the  next  one  was  in 
1869^  when  the  Cretaceous  series  was  found.  Six  or  seven  Cre- 
taceous fauna;  have  been  found.  Thus  we  have  the  Dridger 
founa  in  1S70,  the  Wasatch  fauna  in  1874.  Next  we  have,  in 
1877,  the  £qutts  beds  and  the  fauiui  which  they  embrace,  which 
also  was  found  in  1878.  The  Permian  fauna,  which  is  one  of 
the  last,  is  1879 ;  and  the  hist,  the  Pnerco,  which  gives  the 
oldest  and  aaoestral  types  of  the  modeta  finia  of  mammalia, 
wasoalrfonadiaiSSi.  Whea  I  first  ceomaeed  the  atady  of 
Ibiaadjeel^abOHt  iBCo^  tba«einieperha|osj)oapeeieilaioera. 
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TImr  an  aovr  tw*****^  M«r  moo^  and  we  we  MinMnting 
(hMiU  liaM.  I  kave  foood  may  wapelfs  if  tbtj  were 
4iabilmlBd  the  diqrs  of  the  jreer  I  llimk  in  Moie  jreers  I 

ihaidd  lamlMdMRMnlevaryday.   Bat  the  aecenioos  to  know- 
whidi  an  CBMtatly  faaacmade  make  it  uonfe  to  indulge 
ia  any  proplMciBt  tbi^  becauM  mch  and  tacit  thingi  bave  not 
bacB  fsNUM,  thanflon  sttcfa  and  ancb  ttn^ga  oaaaot  be ;  fw 
aoeb  aad  mA  things  really  have  beoa  and  ledly  eve  dis- 

The  iBBcantwi  dianns  that  we  have  ia  the  wiaawiwiia  have 
taliai  ptaae  fai  the  leet,  tcelll,  and  brain,  and  the  vertebral 
Tbe  ports  whidi  pKaent  u  the  greatest  aumbers  of 
wrialiioa*  are  tmee  in  which  maav  pam  are  eoncened,  at  in  the 
linba  md  feet.  In  the  Lower  UDcena  (Pmno)  the  toes  were 
5-5.  Ia  the  Loup  Fork  fanna  aoow  poocai  toes  but  i-i.  Prior 
to  this  period  no  ntdli  redaction  waa  Icnown,  titongh  in  the  I.  u| 
Fockfiwaaavefyl^  spadea  were  $-$•  Through  thU  entire 
aeiiaa  we  have  tnaaitioaa  steady  aad  con»t«nt,  from  5-5,  to  4-5, 
104^4,  t0  4-3>  to  3-3,  to  2-2,  to  l-l.  In  the  Puerco  period 
there  ma  not  a  single  mammal  of  any  kind  which  had  a  go  mI 
aakifrjolal,  which  had  an  aaMe>jolnt  constructed  as  ankle-joints 
oo^  to  hi,  widi  tongne  and  groove.  The  model  ankle  joint  is 
a  toqgae-aod-graove  artJingeaient.  In  this  ])«riod  they  uere  all 
peifeeily  flat.  As  time  passes  on,  we  get  them  more  aiid  more 
groove^  antil  in  the  Loup  Fork  fauna  and  the  White  Kiver 
but  tMgr  are  all  grooved.  In  the  sole  of  the  foot,  in  the 
ruiani  MWa,  they  are  all  flat ;  but  in  the  Loup  Fork  fauna  the 
aolsef  foot  ia  in  the  air,  and  the  toes  only  are  applied  to  the 
gVOOadi  with  die  eaception  of  the  line  of  monkeys,  in  which  ihe 
feat  have  aot  beoonc  erect  on  the  toes,  and  the  elephant,  in 
which  the  feet  are  nwly  flat  aUo,  and  the  line  of  bears,  where 
thqr  are  also  flat  As  regards  the-  un^lation  between  the  small 
bams  of  the  palm  and  of  the  sole  tbere  ia  not  *  liaffie  instance  in 
which  the  bones  of  the  toe^  are  locked  hi  (bit  Lower  Eoeena^  as 
thnr  sue  in  the  later  and  latest  Tertiary. 

When  we  come  to  the  limbs,  the  species  of  the  Puerco  faaiui 
have  abort  Iqn.  llwy  ham  gsadaally  lengthened  oat,  and  hi 
the  late  penodt  they  are  naariy  aU  rektiveiy  long. 

(7>»«Wrf>IMrf.) 


SOaETJES  AND  ACADEMIES- 
LoHooir 

Royal  Society,  Dec.  13.  issj,  "On  -.he  l-'ii;ure  of  Ecjui- 
librium  of  a  Planet  of  Uetctogeneous  Density,"  by  G.  U. 
Darwin,  F.K.S..  Plamiaa  Piobasor  of  Aatranooqrin  the  Uai- 

vcr»ity  of  Catiilitidse. 

If  a  roiatir.jj  [ilanc!  be  formed  of  CMni;irc--iliU'  ttiiiJ,  the 
strata  of  equal  prcs-uro  are  'if  c>|ual  density,  and  the  cllip- 
ddty  of  the  ftrnta  increase^  fri  iin  the  centre  outwards.  Since 
it  is  sapp11sed1h.1t  the  earth  C' lU^nlivlated  into  it.',  present 
form  from  a  tluid  -  r  semi  tUiul  condition,  the  determination  uf 
the  arr.ingemcnt  of  intrt  n.il  density  .md  of  the  law  of  ellipticity 
in  such  a  planet  is  tiftcr.  c.illcd  the  ]'r.ihlcm  cf  the  t'l'^urc  of  the 
rarth.  When  the  law  of  ci imi  rcvsd.Hlity  of  the  fluid  is  knr.'.\n, 
the  lau  .s  ot  dt■^^lty  ami  elh)ilicity  arc  <lr(crmui.itc,  1  ut  the  I'.iifer- 
ential  etiuations  involved  arc  of  such  complexity  that  only  one 
^oluli  n  .>f  thr  juMldcm  is  well  l.nown,  y/ig.  that  ■•■ftfiatfli  With 
the  nauics  iif  l  .c^^ciuirc  and  I  aplacc.' 

In  thi>  si)liiiii)n  the  modulus  of  cnmprcssibiiity  varies  as  the 
square  if  tlic  density,  but  the  a.v<iumption  of  this  law  appears  to 
have  I'tcn  dictated  more  I'V  the  neccs-ity  of  solving  •  certain 
uillcreiiti.i'.  (■i[-.'..itioii  ih.iii  by  phy-icrl  con^idernti  in- . 

The  niiri|i.\ris.in  of  the  folutioii  of  ihc  pimblcin  with  the  ob- 
-crvcil  facts  with  regard  to  the  c-irlh  may  1  e  made  in  several 
ways.  The  Cdu^t.int  which  dctcrmino  the  rate  of  the  earth'.s 
precc-^i  ma!  motion  ^jives  us  inf  irni.-Ltloii  with  io^;,irii  to  the 
nrranReinciit  of  density  in  the  interior,  ami  the  cllii>ticity  of  the 
surface  is  iicteriniiicd  by  fjeodesy  and  hv  the  ainount  of  a  ceitaia 
inequality  in  tin-  mnon's  motion.  Now,  in  onScr  that  tlic  solu- 
tion <if  the  jirolileni  of  the  earth's  tii;urc  may  In  sati  i.ictory,  the 
s.ime  arr.\nj,'ement  of  internal  density  mu^t  ;;ive  the  oliserved 
amountj.  Ixjth  to  the  precessional  coiisi-mt  .^n  l  to  the  ellipticity 
of  the  surface. 

LapUoe's  solntiop  is  highly  tatisfactory  in  this  respect ;  and  at 
the  aane  tfaae  It  owkea  the  mean  dcMi^  of  Oe  whole  earlli  aboot 

*  The  lata  M.]teclMssMis  lo  have  alsa  aat«««  di*  woMam  la  tlA  and 
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twice  aa  neat  at  dwdansi^r  of  the  Mifaeeatmtaak  Thadcnaity  ' 
of  rock  &  almtt  a*8»  aad  that  of  tke  whola  aaith  la  afaoat 

5-6. 

In  this  Stat*  of  ear  kaowledge  anofhar  aohttfon  of  (faia  cde* 
brated  pnUeai  noaaesses  some  interest,  even  if  its  teaolts  are 
not  quite  so  aotimietory  as  those  of  Laplace's  theocy. 

In  tbe  preaent  paper  such  a  sototion  ia  oflend.  TIm  law  of 
compreiHihUity  of  tne  fluid  is  that  tlw  Bjodahw  variea  sn  » 
power  of  the  dMriQT*  whidi  pow^er  may  range  from  negative 
infinity  to  \.  When  the  powvr  is  tero,  we  have  constant  com- 
pressibility ;  and  when  the  power  is  oidty,  wt  have  the  same  law 
of  c  nopressibility  as  in  a  pa. 

Tbe  -olution  ia  expratsible  In  a  far  simpler  algebraic  form 
than  that  of  Laplaoe^  and  it  differs  froioa  his  solation  in 
plachig  a  far  la^er  proponion  of  the  mass  of  the  planet  in 
the  caatral  regions. 

It  ia  reaariiabk  thit  this  aolvtion  aflbrds  for  thecaae  of  the 
earth  a  oorreapondenee  hetwaan  the  preeessiooal  eooslaat  and 
the  aorftoe  elilptidty  eqoally  good  with  that  of  Laplaea.  To 
obtwn  this  corresp  indenoe  wa  have  to  asaame  tbe  compwMiSiiity 
of  the  flaid  to  he  aeaily  oomiaat. 

The  deaalQr  of  dw  anfaae  layer  appears  however  to  be  3*7. 
and  this  ia  ooBdioahhr  graaier  than  that  cf  ordinary  rock*. 
This  recnit  t^  whmAf  to  the  aooeptafaility  of  tbe  propoaed 
solatioo,  but  the  discrepangr  is  not  (o  aerioas  aa  might  appear 
at  6nt  sight.  It  appears  from  pendnlitm  aaperimcata  on  the 
Hhaahnaa  plaian  and  on  the  Andes,  that  there  ia  a  oosteider- 
abledafldaaqrof  dMMitr«adameath  those  great  raageau  Thia 
wooU  fhvow  Ae  view  that  our  cootiacata  are  a  sMia  tntu- 
meaoeaca  of  the  anifiwe  kyera.  In  this  case  dtare  nnat  be  a 
sonewtMt  ahfopt  ehaiige  ia  tbe  law  of  density  at  only  a  few 
mika  hdoer  Uia  aariuew  The  theory  of  tbe  earth's  figiira  can 
Mke  no  aecoont  of  a  tadden  dumge  of  deaaiqr  on  pasiring  into 
a  iwellen  auperlicfad  layer,  aad  tbe  valae  of  the  anrftoe  density  to 
be  used  is  that  srtiicli  is  to  be  foond  immediately  hAom  tbe 
swollen  part. 

Tbe  aotbor  therefoce  points  oat  that  whibt  the  solution  now 
oflinad  easnot  be  h«M  la  be  quite  as  aatiaiactoiy  as  that  of 
Lapkm^  yet  ita  Infcriwhy  it  not  <tf  a  kfari  to  raocr  ahogeiher 
MBaBcaptahlf  tbe  eoataatfon  diat  it  aaty  ha  aomawhere  near  tfie  ' 
trvth. 

Lfnnean  Society,  Deeember  ao^  tSSj.— Alfred  W.  Bennett* 
M.A.,  m  the  diafr.— Measn.  N.  Canttey,  W.  Dobaon,  F. 
Smart,  and  Rev.  R.  Tbom  were  elected  Fellows  of  the  Society 
— Mr.  S.  O.  Ridley  exhibited  and  made  remarks  on  a  aeiie<«  of 
f  77  veitiesl  sections  of  sponges  collected  in  tbe  ne^boorhood 
of  Point  de  GaUe,  Ce^on,  t^Dr.  W.  C.  Ondaatie,  F.L.S..  aad 
tranamittBd  to  Englnd  by  him  in  letters.  They  are  in  aaoct 
instancea  sufficient  ror  the  idcatificatioa  of  tbe  genera  aad  aome 
spedes. — Mr.  F.  Manle  Campbell  showed  the  web  of  a  spider 
( Ttgttutria  gmyomi)  which  had  been  spna  In  tbe  centra  of  a 
^lasteboard  cylinder,  the  pecaliari^r  being  tite  manner  in  which 
the  solid  pan  of  the  web  waa  medially  awong,  whereaa  in  dds 
species  of  spider  it  ia  aore  aaaally  oa  the  sides  of  objcda.  — >A 
paper  was  read  by  Mr.  F.  O.  Bower  on  tbe  stractare  of  the 
stem  of  Rhymfwpttalmm  mMtammm.  The  plant  is  a  native  of  - 
Abyssinia,  growing  in  districts  it.OOO  to  13,000  feet  above  the 
level  of  the  sea.  It  diflers  from  its  ally  Lobelias  in  being  pereonioL 
lalBaally  it  is  succulent  when  young,  but  afterwards  tne  surface 
beoooMs  scancd  aathe  leavaa  drop  ofl'.  and  exterioriy  ia  hardened 
by  a  thick  ootrfcy  depoait.  XhynffurffUUum,  the  aadiar  shows 
in  detail,  has  certain  peculiarities  in  tbe  amuigeaiHt  of  tbe 
tisaae  of  its  leaf  bundles,  since  tbe  cortical  system  doaa  nat  con- 
sist of  braaebas  of  bandlas  of  the  leaf  trace,  bat  are  caaline 
bondlea*  in  this  respect  diflning'  widdv  from  aatik  forms  aa 
Latkyrm  imtmarttm,  many  Btftititu,  he  RkjmcMtfttmJum, 
moreovai^  haa  the  cortical  bmidlcs  naaiag  ebliqnely,  and 
forming  a  icgalar  foar«ided  nwabed  network  related  to  dw 
leaf  basea  *bA  handles  of  leaf  trace.  In  these  respecta  it 
approaches  CytM,  in  which  latter  the  bundles  of  the  acces- 
sed cortical  system  are  not  so  icgnlar  aad  are  almost  vertically 
ammged.  Some  Cyeads  and  XfymtiMtlahm  also  a^ce  in  the 
exterior  appearaaee  of  their  alem,  ao  that  nahsomotogiata  might 
be  deodvca  in  their  jodgmeot  if  two  well-picaerved  apacsaMna 
were  ftaminfd  by  dwm.— A  conwnnnicatioo  was  raad  on 
the  anditory  oasielas  of  Hfyl^  sttiltri  by  Alban  Doran. 
Thai  waa  based  on  altilatomi  obtained  by  the  VtgB  capedi* 
tion,  and  Asm  at  thalale  latcnatwaol  FldMriea  Ixhihstiaa 
by  the  Swediah  Oowemawat.  Tte  aalher  airivea  at  the  eeadu- 


Digitized  by  Google 


NATURE 


Jan.  3,  1884] 


NATURE 


231 


ion  that  the  mnlleiu  of  KiftiM  i*  lirftr  lliMi  ia  MamiUm,  ftnd 
iherefore  it  is  the  largest  and  hollriest  OMtiea*  to  he  foiml  ia  tlie 
"hole  section  of  the  animal  kiagdom  where  rach  ft  bofw  estitii, 
rbat  in  the  characters  of  its  body  it  MMmlilea  HUmkts  ntter  dna 
!f<tliecrt,  end  that  in  the  manabrinm  ll  dNfcrt  fitoaitheoaer 
-ittvim,  BDd  ii  lir  more  geaenUsed.  "Tbt  IneiM  It  el 
iiMtwoteflype^aiidtolstlieataipe^  wMchitdsothe  Kr);e$t«iid 
'twlkieat  itapet  to  be  ttmd  ia  uw  eniowL— A  paper  on  the 
»<gans  of  secretion  hi  the  Hmcrieaeev,  I9  Mr.  J.  R.  Greeo, 
« i~  rewi.  He  oandodes  (l)  that  the  view  edvoceted  by  Link, 
Martinet,  and  De  ftirjr,  of  the  Ijpsigeitniii  origfai  of  tiie  rcscr- 
vain  of  ethcrad  oil  in  theae  plants  H  the  eoneet  one;  (a)  that 
t'leic  edate  in  manv  pwta  of  the  phnU  a  sarke  of  docta  or 
I  awaMi  differing  ooly  sU|^tlj  froa  these  rewvoini,  dwdiffiv- 
cnces  being  that  tbejr  are  not  gfebolor  and  i<olated,  bnt  are  gene- 
lally  oonaccted  more  or  k»  iatinialdljr  with  «ndi  odicr,  aad  Aat 
rheir  aeeretion  is  not  a  dew  ethereal  oil,  bet  ■  vheid  or  i«>in«ni< 
::<iuid,  the  points  of  agreeowat  being  those  eonneeted  with  tbdr 
4eveioimient  and  fiinction ;  (3)  that  at  least  In  sone  species 
diere  ia  also  a  scries  of  scfaixogawns  ditcts  confined  to  eerlain 
portiau  of  the  phloem;  (4)  that  the  dark  ghnda  which  hnc 
icen  deaeiibad  are  in  hitnnate  rdaiioaiJiip  with  the  SIwbvbs- 
alar  system ;  (5)  that  the  fornntloo  of  lesin  and  kindred  aecre* 
tims  in  these  planu  it  confined  to  the  pert*  where  mctaholiia 
»  active,  end  where  thereb  a  HinajryaMriMeni.  Thatallandi 
;erto  give  evidence  of  mdk  nnnatioo  with  the  exception  of 
tSe  root*.— A  paper  on  the  gfatnds  of  C^nsmn  htufruam^ 
»y  Mr.  Walter  Gardiner,  was  read.  The'>c  glands  are 
externally  well  develmwd  end  very  tjpical.  The  so-called 
ipolar  body  is  placed  irnmedhtcfy  behind  each  leai;  and  in 
I  e  yonn^  condition  the  stipale  arches  over  the  leaf,  and  the 
t'Unds  with  which  it  is  provided  accrete  copiously  a  nm^a* 
rinoas  flnid,  wbidt  bathes  and  surronnds  the  young  IqJ'stiiH.inie. 
As  to  the  devdopneat  of  the  glands,  they  arise  as  protntsions  of 
t*ie  stipule  parenchyma,  which  are  covered  by  xn  epidermic. 

epideraial  eell  tkea  lapidly  grows  out  at  right  angles  t  > 
1^e  prauberaace.  f n  CMnMant  the  gtaadeaie  aitnat<r1  on  ihe 
I  dee  of  the  atipnks.  hot  it  more  nsaally  oecwi  b  other  genera 
liiat  they  are  dis!ribnte>l  over  the  inner  face  of  the  base  of  the 
xipolar  organ.— The  Ias.t  paper  taken  wa«  on  the  dewkipment 
t>r  starch  grains  in  the  hoicafenms  cdls  of  theEaphotbiaeM^  by 
if.  C  Potter.  ItismintedontthatwhfleAedbeOTef^f  of  die 
existence  of  stareh>ronning  cnr:  u  c1e<t  had  been  aafie  by 
Kroger,  yet  he  had  fiUled  to  inttri  rei  their  faaetkm,  whieh  Mr. 
Potter*.!  researches  now  fully  prove  in  the  case  of  the  V.^^^^  r 
libcese,  where  the  develo]>inent  of  rod  or  spindle-iJuped  gi  .lin-. 
of  starch  lyiag  sntbin  cell  protoplasm  has  been  dcar^ 


Chemical  Society,  Dec.  6.  1883.— Dr.  rterUn,  pre»ide«t, 

II  the  chair. — The  foUowiiig  gentlemen  were  elseled  Fellows  :  

K.  A.  Klair,  T.  J.  Berr,  C.  T.  Baker,  L.  Briant,ILG.  Dnmnt, 
Kainchimdra  Datta,  L.  L.  Garbutt,  A.  E.  Hani*.  T.  Hart,  W. 
fr«in.  S.  Johiwon,  R.  Tacksoo,  H.  C  LeC^  W.  H.  Martin,  C. 
E.  Potter.  IJ.  M.  K.  Ro/cra.  C.  W,  Stephens,  P.  H.  Wright, 
If.  A.  W  ctzcl,  and  W.  G.  Whittmn.— The  fclloiriag  papers 
«ere  read  :— On  the  conslitntion  of  the  ftabnlaatcs,  by  S.  Dtven 
II  I  M.Xawakita.  \Vhen moist mereoryAilmiBate is tietfed with 
nuch  strong  hydrochloric  acid,  hydroxyamroonium  idllefide  and 
lyilrocyanic  acid  are  formed ;  if  :he fulminate  bedry,  nowi^sieadd 
s  formed.  The  carbon  is  completely  oonverted  into  nmlcacid. 
<?ooxalic  acid  is  prodnccd.— Theory  of  theoonstkationof  thefiri- 
niaates.  by  E.  Divers.— On  lichyi  production  of  fobniiietfaig 
Uvcr  without  the  nse  of  nitric  acMt  by  E.  Divers  and  M.  Kawa- 
:ita.  When  nitrous  acid  is  passed  Into  an  alaahoUe  solution  of 
litrate  of  silver,  crystals  i>epente ;  th»>«  are  not,  as  Lieliig 
fated,  fulminating  silver,  but  nitrate  of  Aver. — ^Note  on  the 
Mttiituiion  of  the  fulminates,  by  H.  E.  Annatrong.— Experi- 
•catnl  iBvestigMtoa  on  the  vahie  of  iron  snlphsie  h  a  aManre 
oreertnlBeni|K,by  A.  B.GriiithB.  TheanthorebtrieedfiNim 
n  experimental  ;i1'>t  '>f  land  manured  with  fcrnNMaalplMte fifty- 
ix  bii&heU  of  bcajis  ;  a  similar  plot  In  its  aonnal  stale  gave 
birQT'&ve  bHsfads.  The  ash  of  ae  phuib  also  eontaloed 
-on  aai  pimiphMic  aeU  la  the  f 


bear's  telejihone  in  investigating  the  ectleaof  infln 
'  MidL  ns  those  of  Hottx  and  \>^nishnrst  or  ToepUr.  Thb  wee 
I  done  by  hohMng  the  end  of  a  wire  (oonneeled  to  cme  tominnl  of 
\  the  tdepbone)  near  the  electrified  parts  of  the  — <*8—^^  |^ 

■  example  the  "  carriers  "  in  the  Toe  pier  appamtas.  The  eviiera 
j  induced  a  change  in  the  telephone,  whose  odier  tenniaal  wimIo 
'  earth,  as  they  pas»ed,  and  the  pitch  of  the  note  hsandia  the  td^ 

■  phone  increased  with  the  speed  at  whleh  the  ■"'•I'i-t  waa 
driven.    Uaefid  resnlti  wen  obtained  leadlag  to  modificadoas 

I  of  some  machhui.  The  same  telephooe  was  also  apfdicd  to  the 
I  measarement  of  capacities  of  eondenten  aatn^ged  like  the  1 


PIqwIeal  Soeieljr,  DeeeniberS.— Fraf.  G.  Catey  Foster,  In 
le  diair.—New  niembeta  -^Major  McGregor,  R.E.,  Mr.  Tames 
•'alker,  M.A.,  Mr.  W.  B.  Gregory,  B.A.— Prof.  Silranus  P. 
hoajMon,  D.Se.,  rsad  a  mer  on  ibe static  induction  telephone 
.  nn  lastnaacat  of  rsssardi.  The  aalbor  had  employed  Dol. 


ances  of  a  Wheatstone  balaace^  and  the  tdmoae  takiqa  the 

place  of  a  galvanometer.  For  the  "dlmed  coQ"  or  the 
balance  PnC  Tb  impson^iuhstitnted  a  doeUe  eoadensar,  or 
rather  two  cond^nxris  «o  joined  that  the  eaith-plates  srers 
se|iarate,  while  the  other  plates  were  in  one.  This  deviee  wns 
made  from  two  gla>s  rabes  with  tinfoil  round  thdhr  oui^dca  sod 
a  brass  tube  slidmg  into  both  interiors  ia  socfa  a  way  that  the 
relative  capacities  of  the  two  emdenacfs  tbns  combteed  nndd  be 
altered  by  sliding  the  Inbe  between  dwm.  A  SMdlfieatian 
of  this  pnn  was  snggested  by  Mr.  Stariing,  the  aaAoi's 
assistant^  wfaidi  was  analogons  to  Prof.  Foster's  amngeaMBt  of 
the  Wheatstone  baUnce,  t£rt  is  to  say,  afatcondcnsew  were  ased, 
die  two'extra  ones  beiiw  indndcd  lietwetntfie  battery  eeanee* 
tioBS  and  the  sUding  labe.  The  batterr  was  in  this  ease  an 
iadoolioa  oefl  having  no  eondenser,  as  a  diseontinnoascancBt  ia 
necessary  to  give  sounds.  The  author  al<o  showed  that  the 
Delbear  telephone  could  be  used  instead  of  the  quadrant  ulertfin 
meter  in  such  experiments  as  those  of  Mr.  J.  £.  H.  GmdOB  on 
specific  iniluctivc  capacity.  The  author  als?  hhowsd  how  be 
had  applied  it  10  cxpl  ire  the  equipoleniial  snrfiwes  rooadeea 
dttctors  chargevl  >tatically  by  an  induction  curr>  nt.  WHh  two 
wires  from  the  terminals  of  a  telephone  tilence  is  pradoec 
both  ends  are  on  the  same  equip«Mential  surfjoea ;  and 
w  hen  they  are  not. — Prof.  Thompson  then  rsad  a  note  on  •  new 
insulating  stem.  This  comisted  of  a  ghus  tube  with  oae  ewd' 
blown  into  a  flat  foot,  which  was  planted  on  the  bottOW  of  A 
glass  bottle  and  cemented  there  by  a  little  wax  jjniaiBa.  The 
upper  and  open  end  of  the  tube  >erved  to  hold  the  stems  of  bram 
platen,  or  other  electrified  bodies.  Parafiio  oil  or  strong  >el< 
phuric  aeid  could  be  used  ia  the  bottom  of  the  bottle.  A  cap 
of  rubber  or  ptroha  amde  to  slide  up  the  stem  atrved  as 
a  dust  cover. — Prof.  Thoapson  next  made  a  oomanniea* 
tion  on  the  first  law  of  deetrosUtics,  and  illustrated  his  re- 
marks with  experiments  showing  how  a  aeriea  of  floath^ 
magnet  poles  of  like  name  repelling  one  anothsr  tend  to  prtkhoe 
eqttal  di-.tribution  of  the  poles.  Ftof.  Thonpson,  arguing  from 
the  second  law  of  electrostatics  (inverse  sifnares),  sought  to  es- 
phin  the  first  law  in  a  rational  manner,  on  the  hypothais  of  sdf- 
repelling  molecules,  whldl  tend  to  uniform  distribution.  When 
there  is  a  &uri4as  in  one  part  and  a  deficit  in  another,  the  na(de« 
cules  are  urged  towardit  each  other,  ^M.  attract.  Thb  waa 
shown  by  patting  a  sarplui.  of  floating  magnets  at  one  part  of  the 
basin.  By  the  movements  of  these  magnets  when  Cffnfimd 
barriers,  and  with  surplosaad  defilit  purposely  made,  the  aathor 
Intitated  the  effects  of  a  Leyte  jar,  induction,  a  battery  cnrrent, 
&c.,  the  motions  and  arrangement  of  the  poles  ilhistnting  the 
hypothetical  behaviour  of  electricity.  The  aathor  sras  lad  by  the 
hypothesis  to  infer  that  either  the  ether  is  dectridi^,  or  diat  the 
ether  is  electrified,  and  the  fimnar  seemed  tfaeshanlaeoncfaision. 
— Dr.  Monkman  &huwed  some  experiments  ulustratiiig  the 
attraction  and  repidNioa  of  bodies  in  motion.  The  attraction  of 
a  h^x  b.^l  iiiced  liody  to  a  vibrating  tuning-fork  was  shown ;  also 
the  ;ittraction  l>et»ecn  two  di-ks  of  paper  revolving  parallel  and 
in  the  vanie  iHrcction.  The  author  showed  that  two  smoke* 
rin<;^  iravclling  abreist  in  the  aame  direction  attracted  each 
other,  and  th-nt  two  pa])er  ring^  revolving  in  the  same  direction 
close  together  atir.ict,  while  if  re>-dlvin)r  in  opposite  direetiaas 
they  repel —Mr.  Walter  Baily  exhibited  his 
anemometer  in  action  l>y  means  of  a  small  dectrie 
took  the  place  uf  the  Robinson  cups.  The  apparatna  sans  up, 
or  integrates,  the  u  itid  velocities  on  the  lines  uf  the  fMr  cardinal 
points.  An  electric  oonnier  ia  attached. 

Pabm 

Academy  of  Sciences,  I)ccctiil>er  17, 1SS3.— M.  Rlanchanl, 
president,  in  the  diair.— Preliiuinary  rc|)ort  on  the  ex]>edition 
of  the  Talisman  to  the  Atlantic  Ocean,  by  M.  Alph.  Milne- 
Edwards.— On  the  preparation  aitd  manner  of  empioying  aiti- 
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ficudly  developed  vims  altennated  by  beat,  iniended  to  be  u^cd 
In  prophylMtie  inocnUtioiaagsinst  charbon,  by  M.  A.  Chanveau. 
—On  tke  remarkable  snntets  observed  during  the  moatlis  of 
MoVMlier  and  I>ecember,  1883.  by  M.  P.  At  Ga'tpwrin.  The 
Mlbor  considers  that  these  luminous  efliecU  cannot  be  doe  to 
fiiffing  Stan,  and  must  be  referred  to  the  solar  light  KtUy  on  an 
atmosphere  cbaiSed  with  particki  of  matter  whose  nature  ba.s 
nut  yet  t>een  detennined. — On  tfaddetanninalion of  elastic  f  irces, 
by  M.  Fontanean. — On  the  prpces^es  adopted  by  M.  Mandon 
and  M.  Araan-Vigic  in  the  treataicnt  of  vines  affected  by  phyl- 
loxera, by  M.  F.  Hennegay.    The  (trocesi  of  Dr.  Mandon, 
which   consists  in  saturating   the  sap  with  a  s^dntion  of 
phenicncid,  appears  to  hive  little  or  no  ei!iect  on  the  parasite. 
Tbat     M.  Anuui-Vigii  ,  an  injection  of  a  mistnre  of  vapours  of 
■nl^lnir  and  mlptanrlc  acid  into  the  ^ronnd,  has  been  tried  on  too 
liauted  a  icak  to  warrant  any  definite  jndgment  as  to  its  efficacy, 
but  liw  enciiments  already  uia<1e  do  not  appear  to  have  proved 
TW7  beneneU,  because  the  vapours  of  sulphuric  acid  do  not 
penetrate  to  a  sufficient  depth  into  the  sround,  and  evaporate 
too  rapidly. — Observations  of  the  Pona>Brodks  comet  made  at 
the  Parii  ObMrratoir  with  the  bent  ofnilnrial,  bv  M.  P^iKaud. 
— Obacmtiant  of  the  planet  2^5  ClRrina  and  of  the  Poii- 
Brooks  comet  made  at  the  Parif  OfaMrratonr  (west  equatoreal 
in  the  garden),  by  MM.  Henry.— Ob  fbe  maitipliers  of  linear 
differential  equation<t,  by  M.  Ilalphen. — On  a  pomt  in  the  theory 
of  elliptical  functions,  by  M.  Lip<chitz. — Ou  a  theorem  of  M. 
LiouvUle  in  mathematical  analysis,  by  M.  Stieltjes.  In  continua- 
tion of  his  previous  paper,  the  author  here  shows  how  the 
theory  of  elliptical  functions  leads  to  the  theorem  of  M.  Liou- 
villc.— On  algebraic  equations,  by  M.  H.  Poincar^.— Demon* 
■tnttion  of  the  fundamental  propcitiet  of  the  system  of  geodesic 
potar  coordinates  hy  M.  G.  Oiiiaa-BonneL— On  a  method  of 
geiwiring  the  ovals  of  Descartes  proposed  by  Chasles  in  his 
*'Apci^  Historique,"  by  M.  Maurice  d'Ocafne.— On  the 
measurement  of  the  specific  heats  and  variations  of  temperature 
of  two  bodies  in  contact,  by  M.  Morisot. — On  a  practicable 
method  available  for  the  photcmetric  compariKHt  of  Uw  naml 
source^  diversely  coloured,  by  M.  J.  Mace  de  Lipiuqr.— On  flw 
inflnence  of  colour  on  the  semitivene<^s  of  the  eye  to  diSerent 
degrees  of  bn^o^ity,  by  M.  Aug.  Charpentier.— Researches  on 
the  permanence  of  the  sulidificstion  of  vu|jerfused  sulphur  (con 
ttawd),  by  M.  D.  Gernez. — Second  note  on  chromic  selenite  ; 
picparation  of  bi^elenile,  by  M.  Ch.  Taqnet.    The  author  has 
«mincd  a  btselenite  of  diromium  by  the  action  of  nitric  add  on 
neutral  selenite.    It  i<  almost  insoluble  in  water,  bat  soluble  in 
acids,  and  decomposable  by  heat. — Note  on  the  action  of 
bron^nmon  pilocarpine  (C^H,«Ar,0,),  by  M.  Cbaasting.— On 
(Of  aadeand  saccharic  acids,  by  M.  D.  Klein. — Third 
!  as  a  contribution  to  the  history  of  the  formation  of 
If  BHms  Artkropitut,  Goeppert,  by  M.  B.  Renault. — On 
the  aiOBcia]  leprodaction  of  schistosity  and  slate  layers,  by  . 
Ed.  Janaettaz.— Experiment  relative  to  the  mode  of  formation 
of  baindte  and  pTpsum,  by  M.  Stan.  Meunier. — On  the  glaucous 
MipUbolic  schists  of  the  inland  of  Groix,  by  M.  Barrois.— On 
an  anorthite  rock  di  covered  at  Saint  Client,  Canton  of  Saint- 
Anth^jie  (Puy-de-Dome),  by  M.  F.  Gonoard.— On  the  fall  of 
eosoic  dust,  by  ^f.  E.  Young. — Oa  the  ooincidenee  of  the 
feeent  pheitomenal  after  glomirilh  thi  pnaaf*  of  Ac  cosmic 
Sietears  by  M .  ChueL 

Dcceintter  24,  i8q.— M.  Blanehard,  president,  in  the  chair. 
— The  President  announced  the  painful  loss  sustained  by  the 
Academy  in  the  person  of  M.  Yvon  Vilbrceau,  member  of  the 
Sectioa  for  Geography  and  Navigation,  who  died  after  a  »hort 
Plnsis  oa  Dooeniber  23.  Funeral  orations  on  the  deceased 
savant  were  pronounced  by  Col.  Perrier  in  the  name  of  the 
Academy,  bv  M.  Faye  in  the  nanM  of  the  Bureau  of  Longitudes, 
and  by  11. 1  Issenuia  in  the  name  of  the  Paris  Observatoij. — 
Separatkm  of  galHum  (continued) :  separation  from  terbium, 
ytterbium,  and  the  earth  jTovisionally  called  by  M.  de 
Mari^nac,  from  fcandium  antl  fluor,  by  M.  Lecoq  de  Bois- 
faaudiaa.— Ob^cmitions  of  the  comet  Pons- Brooks,  made  at  the 
Obaerratoty  of  Aighri  I7  MM.  Tripled  and  Ramboud.— Ob- 
•ervations  of  the  tame  comet  made  at  the  Lyons  Observatory 
(Urunner  equatorial  of  c'i6o  metre),  by  M.  GoOMssiak.— On  a 
fecial  devdopnwnt  of  the  pertnibiog  lonctin 
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tonnectcd  with  M.  Linstedi^  new  solution  of  the  problem  of 
three  bodies,  by  M.  H.  I'oinciro. — On  the  generation  of  geo- 
metrical snrf  aces,  by  MM.  J.  S.  and  M.  N.  Vanecek. — On  the 
gatiglacof  pdvanometers,  bjr  M.  £.  Ducretet — Researches  oa 
the  permanency  of  the  solidification  of  superfused  sulphur  (eoa* 
tinued)  ;  production  of  a  new  crystallised  variety  of  sulphur,  \lf 
M.  I>.  G.-riiez. — On  the  decomposition  undergone  in  the  presence 
of  uatcr  hy  the  acid  phosphates  of  the  alkaline  earthy  bases,  by 
M.  A.  Joly. — Determination  of  the  neutralising  beat  for 
the  fluorhydric  acid  of  the  alkaline  and  alkalitte-earthy 
bases,  by  M.  Guntz. — On  the  kreatiues  ani  kreatininrs, 
fourth  note,  by  M.  E.  Duvillier. — Action  of  ammoniacal 
gaa  on  the  nitrate  of  methyl,  by  MM.  E.  Duvillier  and 
H.  Malbot. — Researches  on  the  compound  oxygenited  am- 
monias, by  M.  Reboul.  —  On  some  haloid  derivatives  of 
ethane,  by  M.  L.  Henry. — On  the  pathologic  anatomy  of  the 
phlegmon,  and  e>|^cially  on  the  seat  of  the  bacteria  in  this 
affection,  by  M.  Cornil.— On  the  species  of  Arctic  mollusiks 
found  by  the  Talisman  Expedition  at  great  depths  in  the  inter- 
tropical waters  of  the  Atlantic  Ocean,  by  M.  P.  Fischer.-  On 
the  morphology  of  the  plumicola  Saceoptides  by  MM.  E.  L. 
Troucssart  and  1'.  Megnin. — Onanpidand  economical  method 
of  treating;  vines  affected  by  Peronospora,  by  M.  Setulerens.^ 
On  a  parasitic  Nematode  of  the  common  onion,  by  M.  Joaunes 
Chatin.— On  the  cultivation  of  beetroot  and  some  other  planla 
in  solutions  of  organic  substances  in  decomposition,  hj  M.  V. 
Jodin. — On  the  relations  of  the  Serpentine  rocks  to  saline  snb> 
stances,  especially  in  the  FVrenees,  by  M.  Dieulafait. — On  a 
chlorosilicate  of  lime,  by  H.  Le  Chatelier. — Experimental  re- 
searches on  the  velocity  of  aqueous  or  atmospneric  currents 
capable  of  holding  in  suspense  mineral  particles,  by  M.J. 
Thottlet.— Note  oi>  the  ^un-et  glows  recently  reported  t<>  the 
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A  AfERICA  X  GEO  I.  OGY 

Twil/tk  AnmuU  Jttfari  of  tht  UniUd  StaUs  GeoUtgutU 
mmi  GeografiMtal  Stirvfy  «f  the  Tirriitrits.   In  Two 

Parts,  with  Atlas  of  Maps,  &c.  By  F.  V.  HaydCDt 
U.S.  Geologist.    8va    (Washington:  1883.) 

THERE  is  a  singular  fascination  in  American  geolog)-. 
Its  features  arc  as  a  whole  so  massive  and  colossal, 
their  infinite  detail  so  subordinated  to  breadth  of  effect, 
thehr  pretaitntioa  of  the  gieat  deraenta  of  geological 

structure  so  prand,  yet  so  simple  and  so  clearly  legible, 
that  they  may  serve  as  types  for  elucidating  the  rest  of  the 
workL  The  progress  ofsound  geology  would  assuredly  have 

been  more  rapid  had  the  sricTT-e  made  its  ^tart  in  the  Far 
West  of  America,  rather  than  amony  the  crumpled  and 
broken  rocks  of  Western  Europe.  Truths  that  have  been 
gained  on  this  side  of  the  Atlantic  by  the  laborious  gather- 
ing together  of  a  broken  chain  of  evidence  would  have 
proclaimed  themseKes  fnnn  thousands  of  plateaux, 
canons,  and  mountain  ranges,  in  language  too  plain  to  be 
mtst^en.  No  doabt  modi  Ins  been  gained  by  tte  mere 

toilsomcness  of  the  search  after  the  truth.  A  jinHBUloil 
is  more  valued  when  it  has  been  hard  to  obtain,  and  the 
qualities  which  its  capture  has  called  forth  and  strength* 
ened  could  probably  l>e  educated  in  no  other  way. 
Nevertheless,  no  European  geologist  can  visit  these 
westem  regions  without  realizing  more  or  less  distinctly 
what  an  amouiu  of  time  has  been  wasted  here  over 
questions  about  which  there  should  never  have  been  any 
dl^cujsinn  a;  all.  This  impression  is  renesw  il  1;,  ever)' 
new  geological  memoir  which  brings  to  us  fresh  revela- 
tions of  the  scenery  and  stiucture  of  the  Western  Terri- 
tories. It  is  especially  deepened  by  a  perusal  of  the 
volumes  of  which  a  brief  notice  will  here  be  given. 

It  may  be  in  die  recollection  of  readers  of  Nature 
that  after  some  inquiry-  and  discussion  it  was  discovered 
by  the  Congress  of  the  V  nited  States  that  various  inde- 
pendent Surveys,  under  different  Government  departments, 
had  been  engaged  amoqg  the  Western  Territories,  and, 
having  no  oomexion  widi  each  odwr,  had,  to  some 
extent,  duplicated  the  nuii  i  ir!.,'  of  the  same  ground  ;  and 
that  at  last  in  the  summer  of  1879  a  law  was  passed 
wherAy  tfieee  various  geological  and  topographical 
Surveys  were  abolished,  and  a  new  single  organi7alion 
was  created  under  the  name  of  the  "  Geological  .Survey  of 
the  United  Sutes."  One  of  the  Surveys  thus  abohshe J 
was  known  as  "  the  U.  S.  Geological  and  Geographical 
Survey  of  the  Territories,"  under  Dr.  F.  V.  Hayden  as 
Geologist  in  charge.  The  publications  of  this  Survey 
comprised  a  voluminotis  series  of  annual  Reports  and 
Bulletins,  quarto  vohnnes  of  efaibontte  and  well  ilhts* 
trated  Memoirs,  and  Gcolngical  M.ips  and  Sections. 
Many  thousands  of  square  miles  of  country  had  been 
emnbied  by  die  Mafl^  and  had  been  mapped  and  de- 
scribed in  such  a  way  astolay  out  the  broa-i  fv-aiiires  of 
wild  regions  for  the  first  dme,  not  only  lor  the  assistance 
of  the  geologist  or  jjcoio^ical  surveyor  who  might  after- 
wards care  to  fill  in  the  details  and  improve  the  mapping, 
but  for  the  guidance  of  future  aetden  in  the  fiur  wcit,  and 
of  the  CentrsI  authorities  who  have  charge  of  the  public 
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lands.  When,  at  the  biddingfof  Congress,  Dr.  Hayden'i 
Survey  organization  ceased  to  exist  and  his  staff  dispersed 
in  search  of  other  occupations,  the  work  done  in  this  year 
1878  liad  not  been  published,  while  several  important 
works  were  in  progress.  A  small  appropriation  was 
granted  to  enable  him  to  bring  out  his  last  Report  and  to 
complete  other  office-work  of  the  Survey.  This  grant 
was  exh4iuied  in  dm  aummer  of  iW^  lenvlng  ive  quarto 
volumes  still  unpublished  though  fiir  advanced  towards 
completion.  Theic  have  Ijccn  handed  over  to  the  Director 
of  the  Geological  Sur\xy,  to  be  finished  and  pobllilwd 
under  hi*  aospices.  The  final  Annual  Report,  however, 
being  the  twelitii  of  the  series,  has  at  last  been  issued,  the 
delay  in  its  appearance  having  arisen  from  the  scattering 
of  the  staff  and  iheir  employment  in  other  avocatioasy  but 
partly  perhaps  (though  he  makes  no  mendoa  of  it)  to  die 
prolonged  indisposition  under  which  Dr.  H^iyden  has 
been  labjuring  ever  smce  hn  retirement  from  offidaiUib. 

Dr.  Hayden's  Report  for  1878  is  a  most  fitting  termina* 
tion  to  the  series  which  it  closes.  1 1  consists  of  two  massive 
octavo  volumes  with  an  atlas  of  .Maps  and  I'anor.unas, 
and  is  profusely  illustrated  with  plates.  It  is  <>{  course 
impossible  to  give  any  adequate  notice  of  this  elaborate 
work  widdn  the  limits  pennissible  in  these  pages.  But  a 
mere  outline  of  its  contents  may  afford  sonic  itlea  of  the 
nature  and  importance  of  this  latest  contribution  to 
American  Geology. 

The  first  volume  ojicns  with  a  I'refator\  I  rtter  from 
Dr.  Hayden  himself,  stating  briefly  the  arrangenient  of 
the  work  under  his  supervision  during  the  last  year  of  its 
progress.  One  of  his  parties  was  charged  with  the  primary 
triangulation  of  the  entire  area  to  be  surveyed,  and  made 
satisfactorj-  progress,  among  the  Wind  River  and  ad- 
i  jacent  ranges  westwards  to  Henry's  Lake,  where  iu 
I  operations  were  unfortunatdy  cut  short  by  Indiana  who, 
crossing  its  trail,  carried  off  all  its  animals  and  a  portion  of 
its  outfit.  Not  far  to  the  north  lay  the  Yellowstone  Park — 
an  area  perpetually  exempted  from  settlement  by  special 
Act  of  Congress.  That  wild  tract,  surrounded  by  ruggctl 
mountains,  formed  a  natural  retreat  for  b;inds  of  hostile 
Indians  when  pursued  by  troops.  Only  the  year  before, 
the  Nei  Percys,  retreating  from  General  Howard,  broke 
into  the  region,  killing  and  plundering  as  they  wmt  No 
wonder  the  sur\e\ors  should  excuse  any  shortcomings  in 
their  work  by  pleading  "that  peculiar  mental  condition  con- 
sequent on  the  uncertain  and  exaggerated  rumcnirs  relative 
to  the  movements  of  the  hostile  Hannacks  by  whom  the 
country  was  said  to  be  overrun,  but  of  whose  presence  we 
saw  no  more  than  the  traces  of  some  days'  old  trails.'' 
Next  year,  the  writer  of  these  lines,  having  previously  heard 
similar  wild  rumours,  passed  over  some  of  the  same 
ground,  but  actually  encountered  an  anned  party,  and  will 
always  remember  the  "  peculiar  mental  condition,"  which 
the  dust-dood  of  the  approaching  red*ddns  awakened. 

A  second  division  of  the  --lalT  made  a  detailed  sunc\ 
of  the  Yellowstone  Park,  obtaining  materials  for  a  Map 
of  it  oa  tke  scale  of  ene  huh  to  a  mile.  Mr.  W.  H. 

Hotmei,  attadied  to  this  party,  had  excellent  opjwrtunity 
for  wielding  that  facile  pencil  to  which  geological  science 
is  so  much  indebted.  Dr.  A.  C.  Pealc  and  Mr.  Mu^hai  1 
ma(!c  a  detailed  study  of  the  thermal  springs  for  whidt 
the  region  is  now  SO  £unotis. 
Athirddhrisioo  miveyeddicprevkmaly  little  known  but 
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lAsqpiiiicent  snowy  range  of  the  Wind  River  Mountains, 
in  which  three  true  glaciers  were  obscr^  cd— the  first  known 
to  occur  east  of  the  Coast  Range  of  the  Pacific  border. 

The  Report  of  these  various  surveys  and  of  pa1<conto- 
kfical  and  aatwal  history  researches  connected  with 
prariout  expionMiont  is  divided  into  two  parts.  Taking' 
the  second  part  first,  wc  have  .1  stout  volume  of  ^<nnc 
500  pages  with  80  plates,  besides  ligures,  niaps,  and 
MCtioM  aatiraly  devoted  to  the  Ydlowsnme  Pailc  A 
good  deal  has  been  written  im  the  wontlcr-i  of  this  rpi,'iiin, 
chiefly  in  previous  Reports  of  Dr.  Ha\  den  s  Surveys,  and 
someTiinc:>  in  considcnUe  detail,  as,  in  Professor  Com- 
atock's  Report,  accompanying  Captain  Jones'  Recon- 
naissance published  in  1875.  ^ut  no  such  minutely 
circM—tniifriri  ■iiiaiiwi  has  ever  i^peared  aa  thatamr 


An  cxceedingljr  erroneotis  general  impression  n  con- 
veyed !»y  the  unril  "  Park  "  which  hais  hccn  applied  to 
this  region  and  which  has  received  the  sanction  of  an 
Act  tit  CongiCMi    The  tract  couiptlses  an  area  of 

upwards  of  3500  square  mile^,  most  of  it  being  forest 
covered  and  of  a  rugged  mountainous  character.  Some 
of  the  peaks  rise  to  between  10,000  and  1 1,000  feet  .ibove 
the  sea.  Between  the  lower  ridges,  open  glades  of  park- 
tike  woodlands  make  one  half  forget  for  a  while  the  great 
altitude  and  remoteness  of  the  region,  till  the  true 
character  of  the  place  is  recalled  by  some  pine-trunk 
deeply  scored  by  a  passing  bear  or  by  a  herd  of 
"antelopci  "  or  an  occasional  "  elk  "  scampering  arroi^s  the 
sunshine  into  the  gloom  and  silence  of  the  surrounding 
Cstcst.  Thiuuglt  lliis  i^fon)  the  Ycflowstmie  River  and 
its  tributaries,  draining  a  series  of  lakes,  flows  northward 
till  it  enters  a  profound  canon  in  which,  at  times  unseen 
and  unheanl,  it  diafes  the  feet  of  volcanic  precipices 
until,  emerging  amid  a  series  of  glacier  mofaines,  it 
pastes  out  of  the  "  Park  "  into  the  Territory  of  Montana. 

The  Monograph  of  this  deeply  interesting  region  now 
pubHshed  by  Dr.  Hayden  is  composed  of  three  imequal 
sections.  The  first  of  these,  by  Mr.  W.  H.  Hohnes, 
treats  of  the  general  geology.  It  no  ilisparagenicnt  to 
the  author  to  say  that  the  most  valuable  part  of  his 
Report  is  to  befboind  in  his  admirable  fetches.  He  adds 
some  interesting  particulars,  indccrl,  to  what  was  already 
know  n  of  the  geology  of  the  district.     For  example  he 

h  i:,  worked  out  in  greater  detail  the  structure  of  CinnalMr 
Mountain  which  forms  so  striking  a  feature  in  the  ascent 
at  the  Yellowstone  above  the  second  cai^on,  likewise  the 
geology  of  the  rcn»arkable  volcanic  plateau  of  which  one 
sees  a  section  from  the  camping  ground  at  the  Mammoth 
Hot  Springs.  The  beantHid  onconfurinability  wider  the 
sheet  of  rhyolite  which  forms  so  impressive  .1  fr  u:iro  in 
that  landscape  stands  out  with  admirable  clearness  in 
Mr.  Hdlraesf  drawings.    Evidence  is  supplied  of  tiie 

diminution  of  the  Yellowstone  [.ake.  A  referenre^ 
tantalizingly  brief,  to  the  interesting  glacial  problems  of 
the  district  concludes  this  short  Report  The  author 
was  too  well  and  busily  employed  with  his  pencil  to  find 
time  for  much  independent  geological  observation.  But 
jt  is  matter  for  hearty  congratulation  that  hcfoie  he  «as 
moved  away  into  the  vaster  domain  of  the  Grand  Canons 
4if  the  Colorido,  where  he  has  since  done  such  service  to 

the  I'nited  States  GcnIo;^'ical  Survey,  he  was  enabled  to 
spend  long  enough  time  in  the  Yellowstone  region  to 


produce  the  scries  of  pictoral  illustrations  which  enrich 
Dr.  Hayden's  final  Report.  His  trained  eye  and  power 
of  rapid  and  accurate  sketching  greatly  contributed  to  the 
perfection  of  the  map  of  the  Hark. 

The  second  and  by  much  the  longest  section  of  the  book 
i  s  devoted  to  the  Hot  Springs  of  the  Ydlowstwie  Park,  and 
is  from  the  jam  of  Dr.  A.  C.  Peal e,  who  sjjcnt  about  two 
months  in  the  district  making  detailed  obser\'ations  of 
the  geysers  and  otlier  thermal  waters.  He  describes  more 

than  2000  springs  and  seventy-one  geysers,  and  illustrate* 
his  tlescnptions  with  so  nvunerous  .i  scries  of  plates  thai 
every  minute  detail  and  variety  of  form  in  the  geysers  and 
sinter  accumulations  is  vividly  brought  under  the  eye.  Dr. 
Hayden  justly  remarks  that  this  preliminary  work  ought 
never  again  to  be  necessar}-.  Short  of  an  actual  inspection 
of  the  geysers  and  basins  themselves^  nothing  coaklgive  n 
clearer  idea  than  these  plates  do  of  the  extraordinary  fanm 
assumed  In  the  ilci>osits  from  the  thcnnal  waters.  The 
strange  coralloid  and  sponge-like  aggregations  are  excel- 
lently depicted  in  lithographa  wUeh  have  obvioosly  ben 
reproduced  from  photographs.  Dr.  I'eale's  Monograph 
consists  of  three  parts,  the  tirst  devoted  to  a  descrip- 
tion of  the  geysers  and  thermal  spring* ;  the  second 
lo  an  account  of  the  principal  geyser  regions  of  the 
worid  for  purposes  of  comparison  ;  the  third  to  therm»- 
hydrology,  in  which  he  discusses  the  general  characters 
of  thermal  waters,  their  chemistry  and  deposits,  and 
the  theories  of  geyser  action.  The  pieniatnre  dis- 
banding of  the  .Survey  prevented  the  riini|jletion  of  thi^ 
essay  on  the  scale  originally  intended.  Hat  Dr.  FeaJe 
may  lie  congratalated  on  Iwving  made  •  most  asellil 

addition  to  the  literature  of  the  subject.  Not  the  least 
of  its  merits  is  the  copious  bibliography  which  is  given  in 
an  Appendix. 

The  third  section  of  the  voliunc^  by  that  able  carto- 
grapher Mr.  H.  Gannet,  deals  with  the  topography,  and 

gives  an  interesting  rt'stimi  of  the  \  .irious  reconnaissances 
and  surveys  which  have  resulted  in  the  present  detailed 
map  of  die  YeOowstnne  Park. 

The  other  Mihime,  formini;  Part  I.  of  the  Rejxirt  for  1878 
is  divided  into  two  sections.  One  of  these,  relating  to 
geology  and  palieontology,  contains  a  scries  of  Reports  by 
Dr.  C.  A.  White  on  the  in\'crtebratc  palaeontology  of  the 
Western  States  and  Territories  from  the  Carboniferous  to 
the  Tertiary  rocks,  and  is  accompanied  by  forty -two  Plates 
of  Fossils.  Some  sections  have  a  qiecial  interest,  in  par- 
ticular tiiat  in  which  the  author  discusses  the  fossils 
of  the  much  disputed  Lar.miie  ^roup,  and  s-.ist.iins  his 
previously  expressed  opinion  that  this  group  sliouki  be  re- 
garded as  transitional  between  die  Oretaoemu  and  Eocene 

formations  of  the  West.  The  abropt  cessation  of  the 
Survey,  by  depriving  Dr.  White  of  an  opportunity  of  com- 
pletingsome  of  his  wotkbyftnther  collectioo,  hasmatcriafly 

crippled  him  in  the  preparation  of  these  further  contri- 
butions to  a  subject  which  he  has  already  done  so  much  to 
elucidate. 

Mr.  Orestes  St  John  supplic*  •  r^ort  on  the  Wind 
Rfver  District  Basin,  and  Mr.  Scodder  leprints  sriib 

additions  and  alterations  the  report  on  the  Tertiary  Lake- 
basin  of  Florissant,  Colorado,  which  has  already  appeared 
in  the  Bulletin  of  the  Survey,  and  whidi  made  known  the 

cvtraordinary  abundance  of  insect  remains 
the  lacustrine  deposits  of  that  locality. 
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The  second  section  of  the  volume  is  devoted  to  Zoology, 
and  consists  of  two  Reports  one  of  them  an  invaluable 
monograph  by  Mr.  A.  S.  Packard,  jun.,  on  Phyllopod 
Crustacea,  recent  and  fossil,  illustrated  with  thirty-nine 
plates  and  a  colouretl  map  showing  the  zonI,.-i.  .1]  provinces 
of  North  America.  This  memoir  will  be  welcomed  by  all 
who  take  interest  in  the  investigation  of  genealngies  and 
of  the  histop.-  of  distribution  in  !hc  animal  kingdom. 
Dr.  R.  W.  Shufeldt  concludes  the  volume  with  an  essay 
on  die'  oaleolonr  of  various  American  Birds,  likewise 
copiously  illttsuated  with  woodcuts  and  with  Uthognph 
platMk 

From  this  outline  it  will  be  seen  how  well  Dr.  Haydcn 
has  sustained  to  the  last  the  character  of  the  Survey  under 
his  charge.  During  his  tenure  of  office  he  proved  himself 
to  be  endowed  with  rare  powers  of  organization  and  ad* 
ministration  and  to  possess  wide  views  of  the  scope  of  a 
sinrvejr  whidi,  like  his,  was  to  break  ground  for  the  first 
time  in  new  and  unknown  territories.  He  mijjht  have 
been  simply  an  explorer,  anxious  to  find  out  the  sources 
of  rivers,  tlie  positions  of  passes,  the  heights  of  peaks,  and 
the  trend  of  mountain-ran •^;es.  He  might  have  been  a 
mere  geoloj;i>t,  desirous  of  adding  some  thousanti  niili-^  of 
new  area  to  formations  already  known  or  of  disco\  t  rin.; 
formations  such  as  have  no  precise  parallel  elsewhere. 
He  might  have  been  onK  a  topo^Tapher,  caring  chiefly 
Ibr  the  accuracy  of  his  trian^^iilatiiins  and  lc\ clli;v-:--  He 
might  have  been  a  botanist  or  zoologist,  eager  to  add  new 
apedes  to  the  known  flora  and  fauna  of  the  earths  sur- 
f.ii  c.  In  <mr  sense  Dr.  Havdm  \\.is  none  of  these;  in 
another  sense  he  combined  the  fun  tinns  of  them  all.  In 
later  years  his  executive  duties  appear  to  have  left  him 
little  opportunity  for  carry  ing  on  original  research  himself 
But  he  had  sympathy  with  all  the  pursuits  just  named, 
and  had  the  faculty  of  choosing  good  men  for  prosecuting 
them.  He  had  force  of  character  enough  to  succeed  in 
battling  his  way  and  getting  his  appropriations  from 
Congress,  and  he  had  the  perseverance  to  press  forward 
Ilis  operations,  keeping  his  fellow-labuurcrs  tc^iher  and 
pobTishing  with  their  aid  a  series  of  volumes  of  which  the 

United  States  may  well  be  prov.d. 

The  consolidation  of  the  various  Surveys  under  one 
Offaoisttion  was  an  inevitable  and  entirely  justifiable 
step  on  the  part  of  Concress,  and  the  United  States 
Geological  Survey  could  not  be  under  more  energetic  and  • 
skilful  direction  than  that  of  its  present  estimable  chief, 
Major  Powell,  with  the  cooperation  of  such  leaders  in 
:geologica]  enterprise  as  Mr.  Gilbert,  Captabi  Dntton,  and 
their  roHcagucs.  Nevertheless,  it  may  be  permitted  to  a 
geologist  on  this  side  of  the  Atlantic,  who  looks  disin- 
terestedty  but  not  unsympatlietically  upon  the  progrcr.> 
<if  events  on  the  other  side,  to  express  his  regret  that 
it  should  not  have  been  possible  to  find  a  place  where 
scope  might  have  been  afTorded  for  the  talents  of  one  who 
had  done  such  good  service  to  geok>gy  as  Dr.  F.  V. 
Harden.  Arch.  Gbikib 


OUR  BOOK  SHELF 

AUractioH  et  Gravitation  d'adrh  Newton.  Par  Mme. 
Clc  iicncc  Roycr.  Kxtractid  from  the  Review  "^iUS^ 
sophU positive."    Pp.  23.    (Pans,  1883.) 

It  it  very  sonciiiag  to  find  what  is,  in  most  other 
flcqNKtt^  a  rea^y  mil  wiiinn  and  able  disseruaioo  on 


the  question  of  iti  ti<>n  ,1  <//i/,f/A' <•  inarrc-d  at  the  very 
outset  by  an  almost  inexplicable  blunder. 

Madame  Roycr  has  evidently  re.nd  much,  and  lays  down 
with  great  clearness  the  dist  nciion  between  Nt  « ton's 
Theory  of  Gravitation  as  a  mode  of  grouping  together 
under  ooo  simple  law  the  whole  phenomena  of  physical 
astronomy,  Mtd  the  assumption  banded  down  from 
old  Greeo^  of  a  mutual  attract*  exerted  upon  one 
another  by  any  two  portkms  of  maner.  She  shows  that 
Newton  every  vhere  expresses  bhnself  in  the  most  expOeit 
terms  against  the  notion  of  distance-action.  But  she  also 
points  out  the  curious  distinction  between  .Newton  in  the 
Prin<ip!  i,  the  [lure  mathematician  and  ]iliysi<ast,  who 
constrii  I-.  no  lupothcses  and  declares  that  the  niode  in 
wliich  t^ravitation  is  proi'.uced  is  oiic  which  he  has  not 
been  able  to  disrovir  from  the  phenomena  themselves; 
and  Newton  in  his  0/i/t\-s,  the  bf>ld  speculator,  who 
discusses  the  possible  characteristics  and  properties  of 
the  medium  by  which  gravitation  may  be  produced. 

This  is,  on  the  whole,  so  well  done  that  Me  are  pod- 
tively  amazed  to  find  the  all-important  property  of  matter, 
fnfrtia,  absolutely  and  entiicly  ignored.  From  a  psycho* 
log  ical  point  of  view,  the  Mminng  remarits,  by  such  a 
writer  as  Madame  Royer  shows  hmdf  to  be^  are  of  tlie 
very  highest  interest  and  curiosity : — 

"(Ju'cst  ce  en  eflct  que  la  n  uiiin  <le  m.i'Sf,  si  cc  nCt  celle 
it'siti  c  ftcja  consiflcrr  c  mime  jwsant?  Un  .r  js  s:uis  |icsan- 
ti-i:r  i  rait-il  unc  n.a-se?  cii  auraii-il  lc<  ]>ro]  r:clc  -  uitva  ii'iue--? 
Uncm.is-c,  supixv-ce  atis'.'lumcnt  is  ilt-c  d  in-  I'c^j  .kc.  .nir.ul  elle 
un  poids  ?  Kvideininent  non,  pui--<|uc  le  poid^  nc  ii:iir  '[ue  dcs 
rapi>orts  de  gr.indcur  cl  de  di-l.itKi-  dt-N  masse*.  Diie  que  le 
piiuls  i)U  la  iiiav^c  c^t  prop  i iim  in  ]  :i  1,<  -juantitt  de  maticre  ou  de 
sub-.tancr.  c'e^t  utTniix  r  u  if  clii>s<.  ipic  nou- nc  sivons  pas,  que 
nou-.  iicj'tii  .Ti^i  ilutni-t;t  >ivriir  d'aticutic  niriiiicre.  Tr>ut  ce 
que  miuvMvoiis  c  <.'>l  que,  cm^iiii-rant  de*  ciirps  dcj.i  pc-ants,  en 
vcrtu  de  leiir^  rcliit-.«ii»  de  qiinnlite  et  de  distance,  Icur  pcsantcur 
cfijit  on  rai>  in  di-  ce«  qunntilr-  el  ea  rai^on  invrr^c  de  crs 
distances,  san^  qup  leurs  qmnti'cs  cumnc  niatiiri-,  soieut 
alu'ries,  <\r  f.i<-r>n  l|npde^  mn  sps  d  u'  Ifs  out  unc  tindaiicc  dcin 
fois  plus  t  )rtc  a  tiiml>cr  I'um:  \cr  l  aufrc,  cc  qui  fait  qu'tllcs 
.v':»pproch<  nt  en  n-aliic  .tvcc  la  mcmc  vitc-se  (sic),  et  que  ti  leur 
di^Miice  <l<-vi?nt  mniii<-  maindr*,  tUM  s^spprocliait  qaatre  foil 

plus  vitc  Tunc  de  I'aulrc. 

"Nfai-  coinmc  Tunique  moycti  que  nous  ay<>ns  dr  ou'-urrr  !a 
grandeur  de  ct-s  iuass<-s  e<t  de  les  }i«<r,  nous  restons  dans  1  im- 
pnssiliililc  ab-olue  de  <lire  si  des  tna-ses  dc  mfmc  i>oids,  cn 
mcmc  relation  de  dittanoc  avcc  d'autres  ina»ses  pesantcs,  con- 
tiennent,  oui  ou  non,  la  ntat  qnaatil^  d«  nwtiire." 

Evident^  Madame  Royer,  in  reading  the  Princtpia, 
has  finled  to  notice,  not  o^  the  definition  of  Vis  insita 
but  also,  those  important  pcndnlnm  experiments  by  whidi 
Newton  satisfied  himself  of  the  exact  proponionality  of 

weights  to  masses,  in  any  one  place.  Here  we  see,  in  no 
doubtful  manner,  the  evil  effects  of  an  education  in  which 
athletics  have  no  part.  No  one,  man  or  «oman,  who  has 
had  experience  of  Indian  clubs  or  of  dumb-bcils,  could 
for  a  moment  donbt  ili.it  have  another  mode of  dls> 
tinguisbing  mass,  bcsuies  weighing. 

FJtilrotfi/tiiisches  JahrbUih  ro/i  itt-r  ElectroUchnischin 
I  Il  u-UscIui/I  in  JmuU^rt  am  Main.    ( 1 883. ) 

All  over  Gennan;^  are  springing  up  electrotechnical 
societies,  in  cmulatioo  of  tnoae  in  Berlin  and  Vienna, 
fulfilling  a  kindred  part  to  that  play  ed  in  Great  Britain 
by  the  much  older  Society  of  Telegraph  Engineen 
and  Electricians.  The  volume  published  oy  the  Frank- 
fort Society— the  first  of  its  Froccfdtngi — contains  several 
papers  of  interest.  Amongsi  these  may  be  noticed  two  In 
Dr.  Th  Stein  of  Frankfort,  on  the  measurement  of  snviil 
intervals  of  time  by  the  photographic  electric  methiul  ;  and 
on  certain  modern  cicctro-chirurgical  apparatus,  especially 
modifications  of  the  influence  machine  of  lloltz.  In  the 
first  of  these  papers  Dr.  Stein  describes  an  araaratus  tor 
photographing  the  pulsations  of  (M  kMft^  £e.|  m  con- 
viyod  by  a  luuey's  tambour  to  an  nifarelni  whiA  at 
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t  )iy  iiifarm.ition  has  been  given  as  to  ihe  SACcupharyngidA-, 
cxccjil  liy  I>r,  Milchill  in  1824,  ami  !»•  I)r.  Ilarwoixl  in  the 
Phil.ucp'iuj!  Traitsiuiwnr  for  1S27.  The  plate  publi>ht.-rl  m 
the  v  ilumc  ciltxl  rcjirc^ciit^  tlu-  !icad  of  Ophio|fnathus  with  the 
mouth  cl  jictl  as  «cll  a--.  ()|  en,  and  the  dilTerences  in  the  rclatidti 
of  the  po  tcri  >r  .Tti^jlcs  of  the  nimith  to  the  axi<  indicate  that 
Ophiogriathuj.  (a^  we. I  a^  Sate  ipharyox)  \a%  a  niovalile  suspen- 
sorium,  and  ulit  therefore  cxlubit  the  Lyomerotis  peculiarity  of 
structure.  It  appear!*  from  Ur.  Giinlher's  "  Catalogue  of  the 
Fishfs  in  the  British  Museuta  "  (vol.  viii.  p.  22),  that  in  1870 
there  were  two  s|>ecimen»  of  a  Saccopha'yngoid  fi»h — probably 
the  Of'kiognitihtij  :inif>nll,ii  fus  -\n  the  British  collection.  (It  is 
pouible  that  the  so-called  young  mentioned  in  tho  Catalogue 
may  be  a  fclurypharyiigoid.)  The  quettion  whether  that  species 
beliint;.  to  the  Lyoineri  can  therefore  be  readily  settled  nega- 
tively or  affirmatively.  Assuming  that  the  family  Saccopharyngi- 
Ax  l>e1ong:,  to  the  order,  the  two  families  would  apparently  be 
distinguishable  as  follows  : — 

The  F.urypharyngidx  are  Lyomeri  with  the  branchio-anal 
portion  much  shorter  than  the  roitto*l)CUiehial ;  with  the  tail 
vrry  elongated  and  moderately  attemuted  backwards  ;  the  head 
flat  above  and  with  a  transverse  ro  tml  margin,  at  the  outer 
angles  of  which  the  cyct  arc  exposed  ;  with  the  palatine  jaws 
cxce^iiively  elongated  Utckwaitb  and  the  upper  parallel,  and 
closing  against  each  other  as  far  as  the  articulation  of  the  two 
sus|>en''^rial  bones ;  with  minute  teeth  on  both  jaws ;  the  dorsal 
and  anal  fins  well  developed,  and  continued  nearly  to  the  end  of 
the  tail,  a  d  m  ith  minute  narrow  pectoral  fins. 

The  Saccopharyngidae  appear  to  be  Lyomeri  with  the  branchio- 
anal  (portion  much  longer  than  the  ^o^ tro-branchial ;  the  tail 
exces-ively  elongated  and  attenuated;  the  cranium  unknown ;  the 
eyes  anter)- lateral ;  w  ith  the  palatine  bones  moderately  extended 
backwards  (in  comparison  with  the  EnrypharynKidsc),  and  ap- 
parently  not  doMtbte  apinst  each  other ;  with  enlarged  tMlh  ia 
one  or  kith  jaws ;  whh  the  donal  and  anal  fins  feebI/d«««loped, 
and  u  ith  pectorals  small  but  broad.  SaooophaiTnstaflOMiiHnd 
by  Dr.  Giinther  to  oon-ist  of  "deep-rn  oon«ai^"  bat  cvMcntly 
it  is  not  at  all  related  to  the  cOMnaTMif  flttwalliaA  Um. 

I  can  assure  English  natimlili  Ibat  w  tjpt  of  Eito  iriD 
more  fully  reward  inwatigarion  tfaaa  the  SaoonphaiTBKidM^ 

itoonr,  HkaPl 


it  is  to  be  hoped  that  mom  neater  of  applied  aaatoanr,  flkaPnft. 
Hnxley  or  Lankesier,  mgr  dem  ueuiBintiM  of  ue  ipechnent 
in  the  British  MmemiNrilqr  of  their  altmlM.  Afevafte 
many  remarkable  pwdtriliMof  wiiillMlllOH  of  Ikt  brae  kav* 
been  described  in  Mvtide  **0a  &•  AMtam  ni  Hdaliaas 


of  the  E«iypiwi7i|M%"  bv  TlModera  GDI  «ii  Jobs  A.  Ryd«r» 
in  the  /VwMrfi«rar  Oe  United  States  Natfoml  Unmm  Ibr 
1883  (pp.  t6Mn)b  aad  %  foil  monograph  will  appMV  faMr. 
May  we  hope  Ar  Eiferaatlon  respecting  Saocopbaryw  bi 
to  cotrefaUe  it  with  that  on  Gastrostomus  ?         Tmiow  GUX 
Clttb^  Wash!  -gton,  December  18,  i88j 


the  same  lime  causes  a  record  from  an  automatic  tuniuf^- 
forit  interrupter  to  be  imprinted  side  by  side  on  the  photo- 
graphic plate.    In  Dr.  .Steiti's  second  p.ipcr,  he  describes 
the  use  of  a  small  Ueprei  electromotor  to  drive  a  sm.dl 
fan,  by  which  w.irm,  dry  air  is  caused  to  circulate  round 
a  Holtz  machine,  which  by  this  means  is  always  ready 
for  action.    In  some  historical  notes  by  Herr  Holthof, 
d«ding  with  the  earljr  stages  of  telegraphy,  there  comes 
out  the  inteicttiog  pmnttut,  to  early  as  1854,  an  import- 
ant iiDpravciiieot  had  been  made  la  the  suggestion  of 
Hourscul  for  an  eleecric  telephone.  AaMooymous  writer, 
signing  htmielf'*  L.**  in  the  pages  of  "Dttnskali.i, '  gave 
in  that  year,  ander  the  title  of  "  Elektrischc  Telephonic," 
an  account  of  Bourseul's  crude  notion,  and  added  some- 
thing not  to  be  foun  i  in  Bourseul's  suggestion,  namely, 
the  use  of  an  electromagnet  in  the  receiver  to  actuate  the 
disk  of  thin  metil  to  which  the  listener  was  to  apply  his 
ear;  the  description  of  the  instrument — which,  it  seems, 
never  reached  anything  beyond  an  anonymous  suggestion 
reads  like  a  description  of  a  Bell  telephone,  of  which 
it  is  a  remarkable  foreshadowing.    It  is  remarkable  that 
Rds,  who  was  at  that  time  resident  in  Frankfort,  should, 
whea  itsing  an  deciromagnet  in  his  subsequently  invented 
lelephono,  have  stopped  short  of  the  use  of  a  <|isk  in  his 
reodver  in  place  of  tlw  bararmatnre  he  employed.   It  is 
pretty  clear  he  did  not  know  of  "  L's"  suggestion.  The 
remainder  of  the  papers  in  the  "  Year-booic"  deal  chiefly 
with  telegraphic  and  fire  alar  11  app.iratu^.    The  Frank- 
fort Society  is  to  be  congratulated  on  the  value  of  the 
papers  commnaicatiwl  to  it  duritv  its  short  existeiice. 


LETTERS  TO  THE  EDITOR 

[^Tht  Editor  JiVs  n,^t  hclii  l.itn-.df  )e;t^'iiii''U  for  opintjn;  fiprttad 
hy  his  corrisfi'iiJc'ilj.  .Xeiiher  inn  hi  unJfrUikf  U>  jftutH, 
or  to  cort esf\^nJ  u-ilh  the  wriU'i  cj,  rejefldi  r/uinuunf'ti. 
notue  is  tai i-n  ,    iinonymous  tommuHuatwm . 

[Tht  Editor  UT/ffntiy  rtquests  con esfiondfnit  to  keep  their  Irtltrs 
at  sh„iTt  as  p:^iiil'!e.  Ihc  pressure  ott  his  sfj^-t  is  s^y  gretU 
that  it  is  imfotsii>U  otheneiie  to  imsurt  tkt  afpearamt  *v*h 
4/ eammmmkadtiu  eonHuniitg  iHttnsti$tg  ami  nmiri /beta.} 

What  are  the  Saccopharyngoid  Pishes? 

In  Deceinl)er  of  la~t  year  M.  Vaillatit  o  >:iimunicated  to  the 
French  Academy  of  Sciences  a  no<ice  of  a  remarkable  deep  sea 
fish,  to  which  he  gave  the  name  Euryphiiryn.x  (>tUtanoides.  He 
was  in  great  doubt  as  to  the  relJiinns  of  thiK  form,  but  concluded 
that  "of  all  fishes  it  i-  to  MaUifOiteut  ni^er,"  placed  in  the 
family  Sc  ji>eliiix  by  zoologist",  that  he  »a*  most  inclined  to 
approxiniatc  the  new  type.  Five  specimens  of  a  nearly  rel.ited 
form,  to  which  Mr.  J.  A.  Ryder  and  my-rlf  have  given  the 
nwat  Gastnttlomtu  iatrdii,  were  obtained  by  the  United  States 
FLsh  Commisfkm  sieairer  AHatrois,  in  the  summer  and  autumn 
of  the  present  year.  The  largest  of  these  s|>ecimet>s  i^s  nearly 
two  feet  long,  aind  an  aaatamical  iuve  tigation  revraU  »omc  very 
remarkable  pccnliaritiet  of  structure,  which  have  caused  Mr. 
Ryder  and  myself  to  dUfarentiale  the  two  form*,  Ga^trosiomu.s 
aiul  Euryphamyx,  ia  a  distinct  order  of  fishes  to  which  we  have 
givca  the  name  Lyomeri. 

The  Lyomeri  are  fishes  with  five  branchial  arches  (none  modi- 
fied as  branchiastenl  or  pharyngeal)  far  behind  the  skull  ;  an 
impeifeclly  ossified  cnuiinm,  deficient  especially  in  nasal  and 
Tooierine  elements,  articulating  with  the  first  verte(/ra  by  a  basi- 
occipital  condyle  alone ;  with  only  two  cephalic  arche*,  both 
freely  movable,  (i)  an  anterior  deatigeroas  one,  the  (ttlatine, 
aad  (a)  the  ^nap«n<arial,  oonatoing  of  the  hyomandibular  and 
qpmte  boofs;  withoat operealar  elements ;  without  maxillary 
boBefc«rdi>tlBctpeseaiflr  bony  dcmeots  lo  the  owndible,  with  tbe 
aaraalsr  aidiiaaperiiMt  (Bailad  to  a  single  cartilaginous  plate) 
and  remote  fsanlhedndl ;  end  wHb  sepanlely  osuficd  bat  im- 
perfect vcftabiifc  Whslbsr  ether  than  thetwogenccaasatioaed, 
btrrpharynz  Sad  Cssftroi>ossm,  belong  to  thtt  ordsr  i*  not  en- 
lirevoertain,bat(bsNisllllb(hmbt,intheopiaiaaefMr.  Kv  lrr 
aad  mviclf,  that  tihs  tmBf  Saeeopharyiwidc  also  bclon^'s  to 
thsoraH^saditis  ht      paipaae  of  obIBh  attaalion  to  this 


The  Mildness  of  the  Season 

As  the  flowering  of  plants  at  this  time  of  tbe  year  is  periiaps 
the  best  indicaiim  of  the  miUoess  of  the  season,  I  send  you  a 
list  of  the  plants  from  which  I  and  a  fi4tnd  gathered  one  or 
more  flowers  on  the  a4di  and  a6tb  iwt.  I  bate  given  tbe  list 
of  each  day's  gathering  separately.  Thoss  «a  the  a4th  were 
gathered  between  this  city  and  HiatOB  Ciiei'lBrlti  iss^  once  noted 
for  its  Carthusian  monastery.  Those  off  the  aM  IMW  gathered 
between  Bath  and  Bradford-on-Avoa,  a  «ary  old  fesam  wfaidi 
conUlns  the  remains  of  a  Saxon  chunft  SBi  SBB  of  tta  finest 
tithe  barns  in  England.  VtMOE 

Bath,  December  27.  1883 

List  of  PitiHts  jrc  I  -vhi.h  /iVTiw.  •.t',-re  gathmi  m  DttmhtT  84 

Draba  reir.  i  i.Sj  riiii;  Wliitlnw  (Ira^s) 
Printu  '„\  a,-is!i;!i  ij'iiinri  ^<-) 
Vtrmita  pffi^in.u!.  iCiim.  Speedwell) 
Mbs  pertnni'  (Urn-)) 
Ctntaurta  sath'i'ui  (( ,reater  Knapweed) 
Ulex  tMrop>tus  (Com.  Furze) 
Achillta  mi/le/,'!iut>i  (("otu.  Yarrow) 
Crepis  virens  (Smooth  Hawk's  lieard) 
Lamium  album  (White  Dcadncttle) 
^ngtHM  vua  (Wood  Strawberry) 

GaUund  m  Dtambtr  tA 
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Cfrastium  letnuitianjrutn  (I  ittle  Mou-(;-I-,ar  Cbickwccd) 

,,        ttiiialt  (\  e  -vx  do.) 
ArfHaria  li-ntiifih'ia  (1  inr  loaveU  Sandwort) 
PimjiiHtlh  (Ci.iii.  Hurnet  Suttt^ie) 

Pattimaca  satna  (Wild  l'ar<Lnip) 
TerUlis  antkriuus  (Upright  I  ledge  Pudcf) 
Stnecie  vulgaris  (Cos.  Groundsel) 
,,     jT^^u/ihvx  (Monntain  do.) 
Crtfis  rnrtns  (Smooth  IlawkN  IScard) 
Hyfcihtrris  radicata  (Long-ro  ited  Can  Ell) 
Tarajtatum  dtns-Uonis  (Dandelion) 
Vtrvnua  htdeiifoiia  (Ivy-lcaved  Speed wett) 

„       fvlita  (Gray  I'rocunibcnt  do.) 

,,       <7.^'w/«  (Green  do.  do.) 
himium  ftirfntreum  (Red  1  :)caduettle) 

,,       <i/*»«w  (White  do.) 
Jimmtx  truftu  (Curled  Dock) 


Rhrw  Thaiwtn  Afcnofinil  High  TidM 

IM  akttarin  Nature  of  November  3,  i8i$2  (p.  6),  I  gave  a 
rtvfew  of  ewepiional  tidei  from  i860,  nnd  attempted  to  liace 
the  canse$  thereof  ;  it  a|ipeared  that  h'-m  i860  to  1868  inclusive 
the  computed  maximum  ri>e  above  "  Trinity  Standard  "  of  high 
water  for  spring  tide»  was  6  inches,  ami  tbt  Mtnl  aaf/i  MMMi 
was  3  feet  6  inches  above  th<t  standArd. 

From  1869  to  I&83  the  greate>t  comjiuled  elevation  at  high 
water  was  2  feet  l  inch,  and  the  maximum  ri^  5  feet  above 
"Trinity"  at  Westminster,  vii.  on  January  18,  1881,  and  again 
on  October  38,  i883,  the  same  height  was  attained — in  each  cajsc 
resultant  on  a  great  nortb-ca-'>t  ^c.  On  November  14,  1883, 
the  afkernoon  tide  marked  3  fe^  5  inches  above  "Trinity," 
or  3  feet  4  inches  ab  <ve  computed  heicfat — remltant  again  on 
a  north -north-east  gale,  bincc  then,  during  the  last  thirteen 
months,  thm  hnn  htm  no  wy  —wprii)— I  Mat  wittt  ImI 
cpringt. 

The  f ullowiiv  abrtnct  (dib  fbw  dw  nora  hImM  nnlls  for 
the  present  year ; — 


UigA  IVtUtrs  rtffrrtdU  "  Trinity" 


Jan. 
Feb. 


A|irtt 

Oa. 


Mot. 


ta  pM. 
a4  >• 

9  .. 
I'  >. 
1}  .. 
II  anb 
R-. 

•  »• 

J  It  < 
S   m  ■ 

*  m 

I  " 

»9  .. 
»9  .. 
3» 
t 

la 


•  a  abow 

I   6  ,. 


!  o  e  btSow 

>  •  • 

>  o  t 

>  t  a 

>  •  t 
■  «  • 

.  O  1 

.  o  « 

•  o  i 

•  1 

S 

•  S 

•A 


t  o  abo«« 

t  6  bdwir 

I  t  ahova 

»  «  » 

•  o  ,. 
3  S  M 
«  • 

t  <  •• 

0  A  lielow 

1  6  aba«« 

I  (  ., 

MO  ,, 

••  Trioiiy  " 
-nMta*' 

0  6Maw 

1  6  above 
08,, 

I  o  „ 

•  9  - 

•  f  H 

S  •  w 
•A 


M  Wild 

...  E.N.E. 

...  S. 

EquA 

1  .„  W.N.W. 

&S  W.  toS.' 

1  II 

...  W.S.W.' 

M* 

^  B.M.B. 

...  S.N.R. 

...  W.S.W." 

...  N.N.W. 

...  N- 

1  1 1 

..    N  N  W  ' 

...  W.S.W.' 

mm  VfaMa^NT* 

...  w.» 

...  w. 

...  K.&E. 

...  W. 

~  NJf.W. 

>  *> 

•  7 

~  M.* 

It  vol  U  obnmd  tbat  is  the  majority  of  ohm  aortherly 
irlndi  tceompaay  «r  hm  prcoadad  the  «Me|i(ioajiny  b^h  tides ; 
■hehawacnat  wotcriygMelilotviac  down  the  Htct  depKaaes 
the  range  of  tide.  The  moat  wmaiifihlt  wait  h  that  atteadut 
on  the  great  gale  of  the  lath  hut  dvtag  bnt  aprlagiH  for 
■llhovgh  hUh  water  level  was  len  fay  iS  hiaaa  than  in  JaaiHuy,- 
l9f,  and  October,  1883,  it  was  eaeeptioaal  for  Hi  ffnwt  riw 
over  the  conpnted  elevaiioo,  beiag  no  lem  than  3  feet  11 
iadiei  above  the  height  denoted  in  the  Adnhralty  tide  taUes 
with  the  reservation  befixc  named  in  my  former  letter,  that  the 
compnted  heights  are  far  Lendon  Bridge.  The  high  «f 
October  38,  1883,  was  3  ieet  4  indies  above  compated 
height ;  but  the  very  remanabk  tfale  of  Jannaiy  tfl^  >S8l,  was 
actually  5  feet  above  the  estimated  nu|e^  tvhieh  tna  only  level 
with  Trinity  Standard."  The  afiemooa  tMe  of  Snnday,  the 
i6th  inst.,  was  also,  it  will  be  seen,  very  maeh  increased  by 
aortberly  gale  then  prevailfaw.  1.  B.  RtOMAil 

6,  QaecB  Aan^s  GateTs^..  Oasemhcr  19^  t»j 


Deafness  in  White  Cats 


KEFEXBtltOtOthc  nutc  in  your  iskoe  of  December  13  (p.  164),  liy 
Lawsoa  Tait,  un  "  Deafness  IB  WhiU  Cats,*'  I  should 


dkaeyw 


Mr. 

like  to  slate,  if  my  remarks  mayBOl  beootof  date;  llmt  aw 
father  kept  a  breed  of  deaf  wMte  cnt-i  over  several  years  ;  and 
on  making  an  inquiry  regardui^  thrNr  cats  of  my  brother,  who 
now  lives  in  Reading,  but  u  ho  at  that  time  was  resident  with 
my  father  on  a  farm  in  North  Hampshire^  be  informs  me  that  the 
daf  cats  weie  all  white  «ith  blue  eyes,  with  one  single  cxceptioa| 
and  that  one  refers  to  an  aged  mother  who  was  named  "  Deaf,* 
on  account  of  her  infirmity,  .and  vtho  hadeyesof  diflcreat  coloars, 
the  one  being  "red,"  or  pink,  as  seen  hi  wUle  rabbits,  and  the 
other  Uiie»  Soremarkahic  was  the  apoearaaoe  of  this  cat  that 
attracted  the  attention  ol  visitors,  and  my  brother 
once  related  to  me  a  dreamstance  which  I  should 
here,  save  that  it  SO  thortxighly  bean  on  this  ques- 
tion as  one  of  fact.  On  one  occasion  a  neighbour,  remarking  on 
the  ocular  peculiarities  of  thU  cat,  elidted  from  my  father  the 
jocular  reply  that  "  ^he  had  one  eye  for  lhaiat%  and  another  for 
the  mice."  My  brother  further  »talaifhat  ttasedeaf  cats  were 
all  females,  and  that  the  breed  was  pres»rved  on  account  of  iu 
furikishing  "good  aoosars."  I  apprehend  that  this  charac- 
leriitic  may  in  smie  measnre  be  attribated  to  the  character  of  the 
eyes  enabling  the  animals  to  see  better  in  obscure  light.  Male« 
wo*  not  preserved,  tiecause  they  became  rovers  and  destroyed 
dm  game.  When  any  of  the  olupiing  were  pied,  or  others  ite 
coloured,  they  were  not  deaf.  B«iring  on  this,  and  evidently 
referable  to  my  brother's  early  a-'sodations,  he  once  observed,  in 
his  walks  roniid  Readings  a  wh;te  cat  with  blue  eyes  sittin?  at  a 
cottage  door,  and  on  inquiring  he  foand  that  the  animal  was 
deaf  ;  but  he  made  no  observation  as  to  whether  it  was  male  or 
female.  losmi  STAVUS 

Oxford  Road,  Rsadiiis,  December  34,  tSSj 


Taaehlttf  Animalt  to  Converae 

I  IIAVX  read  with  interest  Sir  John  Lubbock's  oommnnication 
(p.  316),  but  I  would  like  to  know  whether  any  peeaations  were 
taken  to  61  d  nut  whether  "  Van  "  selected  the  right  card  by  his 
sense  of  sight  or  by  Kent  ?  This  could  have  been  easily  doi.e  by 
changing  5ic  card  for  a  fac&imile  which  had  not  been  previotuly 
scented.  A  more  thoruugh  test  would  be  to  employ  a  set  of 
cards  with  "  Food  "  written  on  one  side  of  each  and  some  other  word 
on  the  other,  then  pu  tinj;  the  cards  in  cases  with  an  opening 
exposing  oite  word  only.  I'he  cards  could  then  be  put  in  a  row 
and  be  kept  in  the  mme  relative  position,  the  chaj^es  for  the 
esperiments  being  made  by  turning  the  cards  in  their  cases. 
Wooid  it  not  he  simpler  to  commeaee  with  drawings  on  the 
cards  iaalead  of  words.  For  instance^  a  aneer  or  liseait  ftr 
"  Pood,"  •  bone  for  "  Bone,"  a  hat  for  "Ont,"  fte.  ? 

Hanovar,  Jammiy  5  J.  S.  A. 

Oathe  Abaenee  of  Earthworms  from  the  PMbiM  Of  llM 
Canadian  Noitb-Weat 

bMdo  lv]Cr.ChHaiTfBllATimBof 
to  Darwia^  ststcmwtf  that  earthwona 
la  ttti  I  spcat  semnl  wedis  in  that 
times  to  search  for  womto  as  a 
bait  far  traataaddMr  aranni  Thii^alla,  Ori,  the  Soa  Mhw, 
&c,  and  oonld  not  ohiafal  tlMB  cnqit  near  the  fannnnwiia 
which  are  at  great  diilaiieH  inni  tiA  oftar  and  abaent  all»> 
gather  from  the  interior  of  lodaad,  wU^  b  aalabaMted  wd  a 
desert  RlCMABD  IL  BamIINROH 

Faasarea^  Biay,  Co.  Wlddow,  Jaaaaiy  4 

muOMfft  "Tx«attia«  on  Nn'vlgntloii'* 
I  BmoOankyoarnNplewerflf  ay  book  for  the  sun 
he  haamade  hi  matubb  of  DeeeBharao  (p.  169), 
Uke  to  point  eat  to  bia  that  he  mat  haw 
imaiha  onmaWd  tberdi^  when  he  si^  ^— 

'*  Wo  nfM  Aat  Mr.  Herrifield  has  omitted  from  the  chapter 
on  Tkatefaa  SaUsC  tbO  warning  given  by  Kaper,  that,  especially 
in  high  latitodes,  the  diflbanee  of  bngHade  dMiild  be  Ibnnd  on 
each  course,"  Ac,  bgr  Mccoatot^  salUaf. 

Will  yea  Undlr  afiow  me  to  remark  that  I  Mrtioo  Ob  tulao 
in  my  booh ?  Pint,  oa  pp.  88, 89  I  say, 

not  bo  and  ta  (a)  hi^i  btiiadaa )  (*)  1 
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of  latitude  U  gje»t ;  and  (<•)  when  the  two  places  under  considera- 
tion are  on  dinerent  sides  of  the  Equator.  In  thc>c  tiics  M cr- 
eator's Mill  in{;  should  u^ed."  And  again,  on  p.  104,  when 
Kpeaking  of  a  ship's  juurnal  (which  I  eoMlund  tM  fi^  piMe 

10  introduce  it),  1  give  this  cau'iim  :  — 

"  As  longitude  liy  inspection  depend:>  on  ihe  loi'ldle  latitude, 
the  cases  in  which  it  should  not  be  used  as  explained  under 
middle-latitade  sailing  should  be  attended  to  :  and  if  the  latitude 
he  high,  or  the  distance  made  good  be  great  on  u  small  cour-e, 
then  correct  longitude-  tan  only  be  obtained  by  fiiidiuji  tlic  inisi- 
tionof  the  ship  by  Mcrcator's  sailing  on  every  ch;iiiKe  <if  cuuise." 

John  \I  kk  lis  i 

Narigalioti  School,  Pljrmoutb,  Decemlx^r  22,  iS^j 

(1  WAS,  of  course,  aware  of  the  existence  of  the  paragraphs 
mentioned  by  Mr.  Merrifield,  bat  Ihejr  do  not  aeem  to  meet  the 
point  raised,  viz.  that  no  notice  was  taken  in  the  chap'cr  on 
Traverse' Sailin2  of  the  necessity  of  finding  the  difference  of 
loogitade  on  each  course  in  high  latitudes,  although  the  subieot 
is  mddeotally  referred  to  at  p.  104.  There  will  tloubtlcss 
always  be  differences  of  opinion  between  the  writer  and  reviewer 
of  a  boolc,  hat  it  aeems  to  me  that,  in  tcacfaii^  the  theory  hhould 
be  anaaaailable.  Whether  in  practice  it  b  necessary  to  apply  all 
tlw  correctioaa  required  (IhmIii  bo  left  to  the  jndgnMt  of  the 
praetilioacr.  Mr.  Ilcnifidd  hw  rewwed  tbn  order,  liaving 
onittad  oettalnndvi  ftiga  the  instnictions  on  Traverse  Sailing, 
bat  mentiOQid  tfHm  CHuIIjp  in  a  paragraph  preceding  the  copy 
ofibt  lof.— Tmb  RvnswBR.] 


AN  AMERICAN  ROTHAMSTED 

HALF  a  oentury  has  dapsed  since  Sir  John  Laves 
conmMooed  at  R«(lumisled  Psrk,  in  Hotfavd- 
ahlK,  the  miiqae  serin  of  experiments  the  mults  of 

which  haveprodiiced  so  salutary  an  effect  on  agrictiltural 
practice.  TTte  inquiries  were  at  the  outset  restricted  to 
dctcrmininK  the  influences  of  v.irious  kinds  of  manures, 
and  these  k-ci  to  tlie  institution,  in  the  year  1S43,  of  svs- 
teniunc  (iekl  experiments  wliiuh  are  still  in  pn>;;ress. 
Wheat  and  barh  y  have  been  grown  on  the  same  land  for 
forty-one  ( otiscmitive  years,  o.its  lor  twelve  years,  turnips 
for  thirty  years,  potatoes  for  nine  >cars,  meadow  herbage 
for  twenty-eight  year.<,  while  beans,  dom,  Sagai^beetS, 
and  mangel-wurzel  have  likewise  been  grown  more  or 
less  continuously,  and  all  under  the  varted  induences  of 
the  diOerait  manurlal  afenti.  The  iaflueaoe  of  soils  and 
manores  on  the  composition  of  crops,  the  relations  of 
botanical  characteristitrs  to  the  soil  and  to  manures,  the 
physical  and  chemical  properties  of  the  soils  themselves, 
the  tr.iiispiratii 111  of  u.iter  by  plunts,  the  (juestion  to 
wlirtlicr  pl.inls  ar-si;ii:l.itL-  frte  nilrti^en,  tin-  i  onipoiition 
of  rain  and  dr.iinajje  walLrs,  these  are  some  ul  the  chief 
problems  wliich  have  been  the  subjects  of  research.  Not 
less  noteworthy  are  the  experiments  which  have  been 
made  with  animals,  such  as  the  determination  of  the  re- 
lation of  (juantity  and  kind  of  food  consumed  to  increase 
in  live  weight,  the  proportion  and  relative  development 
«f  the  diflierent  oijgans  of  farm  animals,  the  composition 
of  the  animals  in  difliwMt  cendttions  as  to  age  and 
btness,  die  compo^on  of  the  solid  and  liquid  excreta 
in  relation  to  that  of  the  fold  oensumed,  and  tho  romp  si- 
tion  of  the  ash  of  animals  in  diflTcrent  contlitions  and 
variously  fed. 

Valuable  and  lii>;li]y  appre'iatctl  as  are  the  m.iny  pub- 
lished results  (if  the  Koth  iiii -•.(jd  researches,  \ut  ihcir 
significance  could  not  fail  to  be  greatly  enhanced  were  it 
possible  to  compare  them  with  similar  experiments  canled 
on  elsewhere.  Hut  the  efficient  equipment  of  an  agricol- 
tnral  experiment  station  like  that  at  Rothamstcd  is  a  ver^- 
roctly  maxc,  and,  unless  State  aid  can  be  relied  upon,  it 
can  hardly  be  untotaken  save  thraogh  the  manifiMnce 
of  private  individuals.  The  splendid  example  set  by  the 
fonnder  of  the  Rothamsted  station  in  thts  country  has 
stimulated  an  American  ^  iirltm.in  in  cstaUish  in  thc- 
State  of  New  York  an  cxt>erimcntal  tarm  which  is  alR^dv 
Mill  «■  the  wqr  tmnods  beoemi^f  another  Rothameied. 


The  credit  of  this  enterprise  is  due  to  Mr.  Lawsou  Valen- 
tine, who  thereby  realises  "a  lonK-chcrished  plan  for 
dmng  aooietbing  towards  the  progress  of  American  agri- 
cohuvc^*  and  at  die  same  time  providing  a  pleasant 
country  home  conveniently  near  his  pbce  or  busmess  la 
New  York  City. 

Houghton  Farm,  Orange  County,  is  within  two  hours* 
railway  journey  of  New  York  City,  and  occupies  an  area 
of  600  acres.  In  the  summer  of  1S7'/  the  [)rtjprietor 
secured  the  services  of  Dr.  M.mly  MIIl-s  .is  director  of 
the  projectel  exf  eriment>,  an  i  alter  a  period  of  eighteen 
months,  during  which  the  licUls  wi  re  lairi  out  .md  ilraiiied, 
the  experiments  were  begun.  Since  the  sunmu  r  nf  tSSi 
the  experimental  work  has  been  carried  on  as  a  distinct 
department,  quite  separate  from  that  of  the  i.irm  proper 
on  the  one  hand,  and  from  that  of  the  residential  portion 
of  the  esute  on  the  other.  Thus  the  present  plans  as  to 
Houghton  Farm  ei«i  in  the  words  of  the  proprielor«  the 
following :— r.  That  the  fhrming  operations  be  carried  oo 
in  accordance  with  the  best  known  methods,  and  under 
the  best  possible  or^^anisation  and  mana<;ement,  with  a 
vicA  to  educating  and  enlightening  othfr>  by  furnishing 
valu  ible  examples  and  results  in  practical  agriculture. 
2.  That  there  be  a  scientific  department  devoted  to  agri- 
cultural investigation  and  experiment,  and  that  such  de- 
partment be  of  the  highest  order,  so  as  to  command  the 
re'.petn,  interest, and  co  operation  of  t'lc  leading  scientific 
:  iiiiiuls  of  this  and  o  her  coun.i  u.^.  3.  That  iiougliton 
Farm  be  a  comfortable,  healthful,  and  attractive  nome 
for  the  family  of  its  proprietor,  and  afford  large  hospitality 
for  friends  and  guests. 

Two  distinct  though  closely  rdated  and  paiallel  Unea 
of  investi;^ation  are  recognised.  Firstly,  the  purely  scien- 
tiftc  work  of  the  laboratory  to  gain  a  knowledge  of  the 
elements  of  .nnim.il  and  vegetable  nutrition,  and  of  their 
relatioiiS  under  known  detlniie  ci  nd  tions  Secondly, 
accurate  .ind  well  pi. nmrd  f \pei  lintiits  ill  the  fcciini;  of 
animals  and  in  the  growtli  ni  (rops  to  answer  the  v.inous 
practical  questions  that  arise  in  the  management  uf  the 
hum,  and  to  dctennine  the  agricultural  value  of  the  facts 
and  theories  that  are  presented  as  the  result  of  purely 
scientific  investigations.  Experiments  under  this  second 
head  demand,  on  (be  part  of  those  who  conduct  them^  an 
extmded  knowledge  of  practical  farming,  as  veil  ae 
trained  skill  and  aDlHtyfor  original  investigations  diat  are- 
require  1  in  researches  in  pure  science. 

As  the  system  of  growmg  the  same  kind  of  crop  on 
the  same  lind  for  a  continuous  scries  of  )  cars,  ni  the 
mmner  follovved  at  Rothamsted,  .ippe.irs  to  be  the  only 
one  that  can  be  reliel  upon  to  i;i\c  lunMstent  and 
trustworthy  results,  tltis  methotl  has  been  adopted  at 
Houghton  Fann.  But  liC'ides  wheat,  barley,  and  oats, 
the  staple  American  cereal,  Indian  corn,  forms  the  sub- 
ject of  a  special  series  of  experiments.  Indian  com  is 
suecessfiilly  cultivated  over  a  very  wide  area;  it  much 
exceeds  in  aggregate  vnloe  any  other  crop  grown  in  the 
United  States :  it  is  of  great  importance  as  a  cleaning 
crop ;  and  the  large  amount  of  cattle  food  of  good  quality 
it  is  capible  of  yielding,  together  with  the  value  of  the 
m.murc  piodured  per  acre  when  it  is  fed  on  the  farm,  all 
point  to  this  crop  as  the  one  a  series  of  systematic  ex- 
peritnents  upon  the  cultivation  of  which  will  yield  results 
of  L,:cjtcr  practical  interest  to  American  fiumCfS  thOA 
will  experiments  with  any  other  field  crop. 

The  first  report  on  the  cxpcria^ents  with  Indian  conk 
has  already  been  published,  with  considerable  elaboration 
of  detail.  Some  interesting  results  have  been  established* 
particularly  those  on  the  influence  of  drainage^  ob  the 
employment  of  hamyard  manure,  and  on  the  chandar 
and  quality  of  the  grain. 

Prof.  D.  P.  Pennallow,  the  botanist  and  chemist  at  the 
st.it.on.  has  issui  (t  no  less  than  four  reports  last  year 
and  this.  These  deal  respectively  with  the  mcteoro- 
k>gy  of  the  district  tai  which  the  farm  is  situated,  baaed 


Digitized  by  Gopgle 


Jan.  lo,  1884] 


NATURE 


^39 


M  observations  extending  over  a  [)erio  1  of  six  consecutive 
iMndw ;  witli  soil  temperatures,  a  series  of  observations 
COAnciDg  a  similar  period  ;  with  the  normal  coadition 
*d  lagcUPle  amicUMHB  with  xefareoce  to  cell  contents ; 
aad  witii  "MMdi  yOimn,''  a  diMM*  attaeking  peach 
trees.  Toaojiisticeto  aajpineaf  liMee  flMflnoinwaald 
really  require  a  separate  notice,  bdt  die  mere  mentioo  of 
them  will  serve  to  indicate  some  of  the  diannels  into 
w  hich  the  energies  of  this  new  centre  of  research  arc 
being  directed.  In  connection  with  the  inctcorologii  al 
work,  however,  it  i«;  worth  noting  that  d.iily  bulletins 
were  issuc<l,  the  preiiiciioiis  being  made  for  twcniy-four 
hours  from  noon  to  noon.  I  he  whole  number  of  predic- 
tions made  was  210,  of  which  only  rg  per  tciit.  proved 
incorrect,  so  that  the  bulletins  came  to  be  dq>eaded u^oH 
and  served  a  most  important  purpose  for  the  tiiBfl  dunng 
which  th^  were  issued.  All  the  reporu  aie  nriated  in 
aa  attiactive  fbrm,  and  special  pains  aftpear  to  ana  been 
bestowed  upon  the  diapaais  aM  ookmed  ptotei. 

To  the  names  that  ntve  atready  been  mentioned  it  is 
tiocess.iry  to  add  that  nf  Mr.  Hcnrj-  PI.  Alvord.  who 
has  undertaken  the  duties  of  general  manager.  Mr. 
Alvord'i  name  ii  already  familiar  to  agriculturists  on  this 
side  of  the  Atlantic,  p:»rt:cu!.irly  in  connection  with  .Ame- 
rican dairy  farming,  .uxi  hi-  .i:,--,uji;iiiun  wiih  Huiighton 
Farm  is  another  guarantee,  if  one  were  needed,  of  the 
thoroughly  business-like  manner  in  wUch  tbaaawaipeii- 
ment  station  is  to  be  conducted. 

From  this  brief  sketch  it  will  be  seen  that  there  exist  at 
Hoiwbtoa  Fann  poteatialities  whose  devekipmeat  can 
baldly  fail  10  eaaraseooaiideiableiBfloenoe  entbe  afri- 
coltanl  pnctioe  of  die  future.  Those  who  have  Madied 
the  Rotnamsted  results  will  be  glad  to  compare  whhtliem 
the  results  deduced  from  the  Houi,'hton  Farm  experiments, 
and  each  station  will  be  bcnciitcd  by  comparing  notes 
with  its  friendly  rival,  while  the  valuable  work  which 
l-'.nglish  agriculturists  associate  « ith  the  n.imes  of  Lawes, 
<Iilbert,  l'ii;;li,  .Ma-ters,  and  W'.iriniitun  \.ili,  ii  i:,  to  be 
hoped,  find  a  parallel  in  the  distovene^  we  shall  con- 
fidently lookforfrom  the  transatLmlic  bt  ition.  Intention- 
ally planned,  in  many  details,  upon  the  same  lines  as 
Rochamsted,  there  'u  one  point  in  which  the  new  station 
apedallv  lesemUes  itt  Eiulish  prototype^  and  it  is  con^ 
lained  itt  tfie  woids,  *  Visltora  aie  always  wdcome  at 
Moughton  Farm."  W.  Fream 


EDELMANtrS  ELECTROMETER 

\  MON(;ST   the  many  forms  of  electrometer 


that 


derive  their  origin  from  the  quadrant  electrometer 
<A  Sir  William  Thomson  is  that  of  Edelmann,  which  is 
very  extensively  used  in  the  physical  laboratories  of  the 
Continent.  Dr.  Edelmann,  whose  name  it  bears,  is  not 
only  pfoprietor  of  worksiwps  in  Munich,  which  are 
rapidly  winning  renown  lor  the  exceUenoe  of  the  inatni- 
ments  which  they  turn  out,  b«l  also  holds  dm  post  of 
ftrtvat-docent  in  the  Polytechnicum  of  Monicfa. 

In  the  parent  instrument  of  Sir  W.  Thomson,  and  in 
most  of  the  modifications  of  thnt  iristnimcnt  which  go  by 
[li'j  names  of  Branly,  KirchotT,  M.isf  art,  l\c  ,  the  quadrants 
.ire  literally  four  quadrants  cut  from  one  plane  circle  ; 
ai  d  in  most  of  these  instruments  the  needle  is  of  the  flat 
dumb-bell  or  lemni^cate  form  which  Sir  W.  Thomson 
hi  nadf  gave  to  it.  Dr.  Edelmann  has,  however,  taken  a 
4leportiire  in  quite  another  line,  his  instrument  being  very 
ai^mpriately  nmaed  the  "cylinder-quadrant"  electro- 
meter.  The  three  accooipaByiagfipits  show  the  emea; 
tiisl  parts  of  the  instrument,  fbe  naadmnti^  maitod 
C  ia  Fig.  I,  and  <i,  b.  c,  d  in  Fig.  3,  are  formed  by 
talcing  a  metal  tube,  fiimished  with  flanges  above  and 
brlow,  and  slittin;^'  it  into  four  parts  by  four  equidistant 
cuts  parallel  to  the  axis  of  the  tube  ;  the  four  pieces  being 
then  set  in  their  proper  places  by  being  screwed  to  two 
rings,  R  and  s,  of  ebonite.   This  arrangement  has  some 


advantages  over  those  of  the  ordinary  quadrant  electro- 
meters. In  these,  when  the  quadrants  consist  of  four 
pieces  of  flat  brass  bome  each  on  an  insulating  pillar,  it  is 
difficult  to  set  them  so  that  th^  sball  lie  all  exadSy  ia 
oae  plane ;  and  when,  as  ia  aoaw  of  the  more  delicate 
iastnaaants,  the  gtiadiaftfs  are  made  af  a  hollow  toiett 
into  feur  parts,  there  ii  fimnd  tiie  ftnther  difBcnlty  of 
•rranging  the  quadrants  so  that  the  needle  ran  be  taken 
out  and  replaced.  These  difificulties  are,  to  a  kir>;e  extent, 
obviated  in  Dr.  Kdelinann's  fonn  of  instrument  ;  for  the 
inner  surface  of  the  cylinder,  which  constitutes  the  four 
quadrants,  can  hi-  lurneii  perfectly  true  .ittor  the  (ju.icirants 
have  been  screwed  to  the  ebonite  ring's  ;  and  there  is  no 
diffictilty  at  all  in  lowering  the  needle  into  the  cylindrical 
cavity  witliin  the  quadrants,  or  in  lifting  it  ouL  The 
oeedfe  itself  ia  of  the  Ibim  shown  ia  Figs,  a  and  \  and 


•9% 


Pn.  1. 

consists  of  two  portions  of  metal  (w  w)  cot  from  a 

cylinder,  united  abos  c  and  below,  and  hung  by  a  single 
fibre  of  small  torsion  from  an  adjustable  head,  F,  above. 
A  mirror,  s,  is  attached  above  the  needle,  and  a  platinum 
vane,  P,  below  it  dips  into  a  vessel,  T,  containing  sulifhuric 
acid.  To  give  directive  force  to  the  "  needle  '  a  sm.ill 
magnetic  needle,  n  s,  is  attached  to  it.  This  device  was 
indeed  used  in  some  of  .Sir  W.  Thomson's  early  instru- 
ments, though  subsequently  abandoned  in  favour  of  tlte 
bifilar  suspension  usually  adopted.  It  is  of  ooaneaader* 
stood  that  the  oppodte  pairs  of  quadrants  are^  as  aiaal, 
eoaaeeied  together.  Eleebodea,  a,  b,  pass  throngh  d« 
metal  plate,  m,  which  covers  the  instnunent,  and  are  con- 
nected with  the  quadrants  as  shown  In  Fig.  1.  An  outer 
jar  of  K'a^s  ^  jrround-'  the  instrument  and  is  fixed  to  the 
under  side  of  the  plate  M  by  a  bayonet  (xiint.  The  plate 
M  itself  is  very  substantial,  and  is  provided  with  three 
levelling  screws  which  rest  in  V-grooves  in  a  strong  ring- 
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tbapadnppoitofcMtaiBCi  LI,  vUch  ii  acrawed  to  the 
bboratocy  vtll  IUb  a  bradiet 

It  will  be  s«en  that  Dr.  Eddmann  has  discarded  the 
Leyden  jar,  replenisher,  an  \  fjauge,  which  play  so  im- 
portant a  part  in  Sir  W.  Thomsons  electrometers. 
Instead  of  these  a  Zamboni  pile,  or  a  battery  of  200  small 
well  insulated  voltaic  elements,  is  used.  These  ire  made 
of  test-tubes  filled  with  common  water,  and  having  small 
zinc-copper  pairs  placed  from  cell  to  cell  It  is  difficult 
to  believe  that  either  of  these  dispotitioos  is  an  improve- 
BWDt  on  the  replenisher-jar-gRafe  arrangement,  though 
ddier  may  be  aomevhat  cheaper.  Nor  it  it  likely  that 
the  praaenoe  of  the  eboiiiieriiiga  Rands  wHl  add,  m  the 


«r 


Fio.  «.  Fio.  }. 

long  run,  to  tiM  latisractoiy  iporidng  of  die  iurtroment ; 
for,  as  is  well  known,  this  substance  when  exposed  to 

light  decomposes  at  the  surface,  and  becomes  covered 
with  .1  condjcting-film  of  acid.  The  insulation  of  the 
quadrants  ou^ht  not  to  be  risked  by  such  a  doubtful 
devi  c.  It  ought  to  be  mentioned  that  a  cylindrical 
arrangement  of  quadrants  had  been  previously  employed 
by  Si  low  in  an  instrument  for  investigating  the  dielectric 
capacity  of  liquids :  but  to  Dr.  Edelmann  is  due  the 
credit  of  having  applied  this  airaegement  for  the  coa> 
struction  of  these  electrometeck  which  lo  cooaequence  of 
their  many  good  points  are  beoonnnK  to  popular  for 
labofatory  wofk  both  in  Cecmaajr  and  oaevhac. 


GLEANINGS  FROM  THE  REPORTS  CONCERN- 
ING THE  ERUPTION  OF  KRAKATOA 
I  DO  not  propose  to  give  hete  an  abstract  of  all  the 
*■  reports  wbidi  I  have  gathered,  but  I  only  wish  to 
state  some  important  dau  which  might  be  u  fful  to  those 
who  wish  to  become  acquainted  wiih  the  lull  particulars 
concerning  the  eruption.  Thercftirc  I  have  mentioned 
the  authorities  iron  which  I  ha\c  taken  ihe  following 
Statements,  in  nrilLT  that  the  rculcr  who  « ishes  iorillOrc 
circumstantial  reports  may  tind  thtni  e.isily. 

I  regret  to  say  that  1  have  not  been  able  to  find  any 
reports  from  Tjiring-n  and  the  lighthouse-keepers  of 
Jav.Vs  Piiat  Point  and  Vlakkc  Hoek.  In  the  bcgianing  of 
(*ctobcr  an  engineer  of  the  mine-setvioo  was  sent  to 
Krakatoa  to  examine  the  islandt  and  he  is  expected  now 
to  bring  in  a  scientific  rsport  about  the  eruption  it  is  to 
be  hoped  be  has  inusted  that  everything  referring  to  the 
CatasUophe  should  be  circumstantially  recorded. 

t.  Data  reftrring to  Iht-  time  nnleriorto  t/w  Eruption 
In  a  report  which  »as  pubhslird  in  the  /./rvj  Courant  (the 
paper  of  the  Dutch  (iovcrnincnt),  uhich  was  brought 
from  Uatavia  b>  ihe  mail  of  August  2$,  it  wasstid  :  "  There 
are  now  i*o  craicri  on  Krakatoa,  3  km.  distant  from 
«  ach  other,  »h  ch  arc  coctinually  wor«ing.  The  western 
crater  is  at  the  foot  of  Mount  Perbuatan  (woridog  since 
ao) ;  the  eastern  oraier  wockiog  sinoe  a  meie  recent 


date  (which  is  unknown  to  me)  at  the  foot  of  Mount 
Dannan.  The  outlines  of  the  top  of  Mount  Perbuatan 
are  changed  ;  the  outlines  of  the  t)each  are  also  altered 
by  some  increase  of  land  along  the  shore.  The  trees 
which  covered  the  island  arc  burnt  for  the  greater  part." 

As  to  what  occurred  before  and  during  the  eruption 
of  August  26  and  27  I  particuLirly  took  the  data:- 

(1)  From  the  report  of  the  Berbite,  Capt.  Logan,  from 
New  York  (A^MMfx  vaM  den  Dag,  October  ll):  August 
26  at  2  p.m.  she  was  off  Vlakke  Hock,  ao  miles  to  the 
south  ;  she  got  sight  of  the  light  of  Javn'a  First  Point 
August  38  at  12  p.m.  Since  August  26  at  4  puBL  she  had 
only  little  sail ;  38,  at  4  a.m.,  maintopsail  was  set ;  after* 
wards  at  noon  she  set  full  sail  and  made  for  First  Point 
Therefore  she  was  during  the  eruption  near  a  line  which 
joins  Java  Head  and  the  point  where  she  was  Aqguat 

26  at  2  p.m. 

(2)  From  the  report  of  the  Charki  liai  (Nail  re, 
Dec.  6,  p.  140)  :  She  passed  Prince's  Inland  August  26,  at 
9  a.m.  ;  Krakatoa  seen  at  415  p.m  ,  north  half  east,  10 
miles  distant  At  1 1  p.m.  the  i^land  became  more  visible, 
west-north-west,  1 1  miles  disunt ;  August  27  at  6  a.m. 
she  set  sail,  passed  lighthouse  Foiuth  Point  at  8  fiOonSK^ 
Anjsr  at  8  30;  peased  Button  Island  at  101.1S. 

(3)  FVom  the  lepoct  of  eye-witnesaes,  who  were  at 
Anjer  during  the  attastropbe  (Mnrwr  vtco  Jkn  Dag^ 
October  1 1  and  14). 

(4)  From  a  report  written  by  a  passenger  (an  engineer) 
of  the  Gouverneur  Loudon  ( Dutch  Indian  steamer,  761  reg. 
tons,  190  h.p.)  {Nifuiu.  Rotterdam.  Court.,  Cctober  23,  by 
Mr.  van  Sandick)  :  She  was  off  Anjer  August  26  at 

3  p.m.  ;  went  to  Telok  Belong,  where  she  arrived  at 
7  p.m.  ;  remained  there  till  next  morning  at  7  o'clock. 
After  a  wave  had  destroyed  Telok  Uetong  she  made  for 
Anjer,  but  before  she  had  left  the  bay  darkness  came  on, 
and  she  was  compelKd  to  lie  there  till  August  28  in  the 
morning. 

(5)  nom  die  report  of  eye  witnesses  at  Telok  BetOOC 
{Nieuwf  van  dm  Dug,  November  3  and  13). 

Moreover,  I  took  a  few  particulars  from  the  reports  of 
Katimbang  {A'teuws  van  dm  Dag,  October  16)  (Lam- 
pongs^  at  the  foot  of  the  Kadjah  Uassa),  liinu.ui^in 
{Nifinu.  Kt'tt^rdam.  Court.,  October  23)  (at  the  bottom  uf 
the  Seman>;k a  i>ay),aiid  Pulu  M«atak  (/Mrnmv  vam  im 

Dag,  October  10). 

Though  C4.  un  the  Island  Bali  strong  detonations 
were  heard  in  the  morning  of  Augu>i  26,  the  reports 
of  Telok  Betong  and  Anjer  say  :  Fine  weather,  no  ex- 
traordinary detonations  in  the  aliernoon.  Berbiee  reports  : 
Sky  dark  at  3  o'clock,  threatening  at  4  o'clock ;  at  6  pjB. 
thunder  and  Ushlning;  Cn  board  the  CkarUt  BtUwx 

4  IS  an  eruption  at  die  east  of  Krakatoa  was  observed ; 
the  masses  which  were  drix  en  forth  to  the  east  had  die 
appearance  of  a  furious   squall     Anjer  reported  :  At 

6  o'clock  quite  dark  ;  at  Tuluk  Hetong  at  ti  \).m.  slight 
rain  of  ashes;  at  the  sa.nc  time /yr/^i/it- cxi>ericnced  ashes 
pouring;  down  ;.t  once  ;  it  was  quite  dark.  Fall  of  ashes 
and  dai kncis  continued  the  whole  evening.  About  this 
time  the  t  lunmotion  of  the  sea  began  also.  At  Anjer, 
between  6  and  7  p.m  ,  several  vessels  were  carried  by  the 
wave  to  and  fro  m  the  harbour  (canal),  but  the  sea  did 
not  flow  o.  er.   From  Mcrak  is  reported,  AiM;ust  26,  at 

7  p.m.  or  7.30  p.in. :  Heavy  detonations,  vwlent  shodcs 
(but  no  earthqpiake^  Waves  aeoc  away  the  Chinese 
camp  ;  caused  much  damage.  In  the  night  (I  could  not 
find  out  at  what  o'clock)  fiery  phenomena  were  seen  in 
the  direction  of  Krakatoa,  shocks  of  earthquake,  waves. 
The  Controlciir,  who  svas  at  Katimbang,  related  :  "  August 
26,  7  p.m.,  several  prows  thrown  on  the  beach,  waves,  but 
the  sea  did  not  flow  over,  i.or  did  the  waves  grow  higher." 

The  London  came  to  anchor  off  Telok  Betong  at  7  p.m. 
Kough  sea,  boats  could  not  communicate.  They  observed 
tbAt  there  was  something  wrong,  but  could  not  make  out 
what  it  was.  The  Dotdi  bark  M«ritf  which  waa  there 
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abo  (there  are  two  vessels  of  the  same  name,  Marie  and 
3faei»^  in  the  list,  the  one,  Marit^  of  570,  the  other, 
Marla^  ot  700  tons)  reported  :  At  7.30  currents  observed 
iadUmBtduncdoM^Mme  small  vessels  lost  their  anchors, 
Wtt  persons  saved  from  being  drowned.  From  Tdok 
BettNig  is  reported  :  By  6.30  sea  quite  cahn,  lewtl  of  the 
sea  I  metre  lower  tluui  pier,  e  iBoawBt  afterwards  i 
metre  above  it ;  people  who  were  at  the  end  of  the  pier, 
about  tooo  metres  oistant  front  the  shore,  had  to  walk 
back  through  the  water,  which  was  done  without  acci- 
dents. Meanwhile  the  Charles  Bat  was  in  a  fearful 
situation  since  $  o'clock.  She  reports  : — "At  5  pm.  sky 
ilarkening,  detonations  stronger,  pumice  stones  pouring 
down,  rather  big  pieces,  had  to  cover  skylights.  At  o 
p.m.  big  pieces  ceased,  small  pjeoes,  ashes,  &c.,  con- 
tinued. TerriUe  night  After  7  p.m.,  at  Anjer,  heavy 
deMMtioM  were  heiurd,  the  ground  was  graaaiaf ,  thun- 
denlom;  bjr^jocaln^slMtt  laio  of  aibes.  AJterthis 
Ae  lea  wIm  vciy  calnb  Anv  wkiiiii^  some  waves  were 
observed,  which  wete  not  indent  Lloyd's  agent  at 
Batavia  wrote  uiKler  date  of  October  16  (Scotsman, 
November  :.\)  :  "  lUit  wc  know  now  that  the  village  of 
Sirah,  six  miles  below  Anjcr,  was  p.irti.ilU  submerged  at  1 
I  o'clock  on  Sunday  night,  August  :6.  I'hi^  1  li.ul  from 
the  head  man  himsielf,  who  at  the  time  rcpurtci  it  at  once. 
.  .  .  At  Anjer,  however,  nothing  was  felt  and  no  alarm 
was  experienced."  At  Katimbang  a  noise  was  beard  of  a 
fw-ofTwave  at  to  o'clock,  and  the  Europeans  and  natives 
went  to  a  higher  place.  During  the  night  the  waves  were 
heard  causing  an  awful  devastation.  At  Tciok  Belong, 
by  10  o'doclb  aeveial  vcasels  were  thiowa  on  the  beach 
(among  wUca  the  steMncr  Strmw,  draft  17s  m.,  4  guns, 
30  hp.,  4  Eitropeans,  24  nativesX  houses  swept  away, 
people  drowned,  &c.  ;  towards  midnight  calm. 

From  this  it  seems  to  me  that  no  extraordinary  detona- 
tions were  hc  »rd  nor  any  phenomena  seen  which  could 
have  startletl  the  inhabitants,  who,  however,  had  been 
accustomed  for  three  months  to  the  noise  of  iCrakatoa. 

Meanwhile  the  outburst  continued.  The  Berbict  re- 
ported:— At  midnight  ashrs  increased,  pieces  of  pumice- 
stones,  thundor  and  lightning  increased,  firel»lls  Ml  on 
deck  and  were  scattered  about,  fearful  roarii^,  copper  at 
the  iMim  got  hot ;  helmsman,  captain,  and  several  sailors 
wenetmwby  ckctriedi»>diaigee(  araover  the  hatches 
to  prevent  fire,  hdm  tied,  crew  lent  bdow,  captain  and 
master  kept  guard  ;  37th,  at  %  a.m ,  all  hands  to  shovel 
ashes  into  the  sea  (were  about  3  feet  thick  lying  on  deck). 
In  a  still  worse  situation  was  the  Charles  Hal.  Lightning 
continued  ;  saw  a  light  at  1 1  p.m.,  supposed  it  to  be  the  light 
of  the  rourtli  Puir.!  (  Anjcr  lighthouse) ;  lay  by  ;  Kiakatoa 
visible  in  \s cst-north-wcsi,  I  I  miles  distant  ;  wind  strong 
flOUth-wcst,  ch.iin^  of  tire  appearing  to  descend  and 
ascend  between  the  sky  and  the  island,  while  on  the 
south-west  end  there  seemed  to  be  a  cootimied  roll  of 
balls  of  white  fire  ;  the  wind,  though  strong,  was  iMt 
and  choking,  solphuraa*,  with  a  smeD  at  o(F  bomiog 
dnders,  some  of  the  pieces  fiUling  on  us  betas  like  iron 
daden,  aad  the  lead  from  a  bottoin  of  jo  tetnomi  caiae 
up  quite  warm.  From  midnight  Ml  4  a.m.  (37th)  wind 
strong,  but  very  unsteady  between  south-south-west  and 
west-sou th-« est,  imijenctrab^e  darkness  continuing,  the 
roaring  of  Krakatoa  less  continuous,  but  more  explosive 
in  sound,  the  skv  ont!  second  intense  blackness,  ami  the 
next  a  blaze  of  fire  \  m.isthead  and  yardarms  studded 
with  corposants,  and  a  peculiarly  pinkish  flame  coming 
from  the  clouds,  which  seemed  to  touch  the  mastheads 
and  yardarms." 

On  the  morning  of  August  37,  by  6  o'clock,  as  is  re- 
ported from  Biauannn  (Semaagka  Bay),  the  soaken 
dift  wwe  visible  I  a  litda  while  afterwards  a  wave  came 
aad  returned,  but  another  fbllewed,  which  did  much 
damage;  soon  f?)  after  this  it  became  quite  dark,  mud 
and  ashes  poured  down ;  several  waves  followed  till  late 
ia  the  eveaing ;  daifcaass  eoatiaoed  till 


From  Anjer  is  reported  that  it  was  about  6  o'clock  when 
the  first  wave  came.  One  of  the  persons  who  were  saved 
said :  "  I  went  out  about  5.15.  After  haviag  talked  with 
several  pcraoes,  I  saw  the  wav^  iim  ftr  off,  rapidly 
making  way  towards  us.  I  ran  aaar,  was  followed  by 
the  wave,  fell  down  quite  exhaastto,  hot  happily  oa  a 
hill,  where  the  water  could  not  reach  me.  Before  my 
eyes  all  the  houses  along  the  beach  were  destroyed.'* 
Another  person  reported  : — "  I  was  early  at  the  beach 
(early,  after  Indian  habit,  might  be  at  5  o'clock).  When 
I  returned  home  1  heard  a  cry,  'The  flood  comes.'  (  i> 
looking  round  I  saw  a  high  wave  which  1  could  not 
escape  ;  I  was  lifted  from  the  ground,  but  caught  hold  of 
a  tree.  Then  I  perceival  scvenil  waves,  which  followed 
the  first  ;  the  place  where  .\njcr  had  been  before  was 
covered  by  a  turbulent  sea,  from  which  some  trees  and 
roofs  of  houses  were  still  peeping  out.  After  the  wave 
bad  flowed  off,  1  left  the  tiee^  aad  ftiund  myself  ia  the 
audst  of  the  devastatioo.  The  Chinese  cuap  was  aot  yet 
destroyed.''  A  third  person,  who  was  still  ia  bed  at  6 
o'clock,  was  lifted  up  by  the  wave  and  carried  to  a  hilL 
All  agree  that  after  9  a.m.  it  became  d.irk,  and  a  pouring 
down  of  mud  and  ashes  commenced  (darkness  till  next 
morning),  &c.  From  Merak  it  is  reported  that  in  the 
morning  all  European  officers  were  in  their  houses  ;  when 
the  first  wave  came  the\  were  not  afraid,  and  would  not 
yet  go  to  the  hills.  The  Uerbiit  reported  :  "  Till  8  o'clock 
it  was,  as  before,  quite  dark,  afterwards  worse."  The 
Charles  Bal:  "August  27,  6  a.m ,  being  able  to  malco  out 
the  Java  shore,  set  nO.  Passing  Foordi  Potat  Ught> 
hoaae  at  8,  hoisted  oar  signal  letlm,  but  got  ao  aaswer. 
Passed  Anjer  at  8.30^  name  still  hoisted,  dose  aaoiqi^  ia 
to  make  out  the  houses,  but  could  see  ao  aMweaient  of 
any  kind ;  in  fiict  through  the  whole  straits  we  have  not 
seen  a  single  moving  thmg  of  any  kind  on  sea  or  land  " 

1  must  confess  I  am  here  at  a  loss.  It  is  [><)ssible  that 
the  Charles  Bal  p  issed  Anjcr  after  the  tir-t  wa\c  had 
annihilated  most  of  the  living  beings  and  before  the  fol- 
lowing waves  had  tmished  the  destruction  of  buildings, 
though  it  would  be  strange  if  at  the  lighthouse  all  the 

Gople  had  been  Idllcd  before  the  building  was  destroyed, 
oreover,  it  seenu  stiaage  to  rac  that  the  aqNsia  should 
not  have  seen  the  devastatkn  nor  remarled  the  tidal 
waves  Whea  thqr  catae  oa,  the  ship  was  vny  near 
them,  and  even  if  ««  siqmoee  that  tiie  waves  had  been 
shot  like  a  projectile  from  ICrakatoa  on  to  Anjer,  it  would  be 
astonishing  that  such  a  considerable  mass  of  water  should 
not  at  all  have  been  perceived,  or  not  described  if  it  had 
been.  We  leam  from  Anjer  (and  from  Telok  Betong) 
that  H  was  seen  from  the  beach  like  a  black  wail,  and  u 
must  have  had  a  considerable  height,  for  it  covered  all 
the  houses  and  trees  which  were  near  the  beach  ;  now  an 
ordinary  house  might  at  least  be  ten  or  twelve  metres 
high,  and  the  shaft  of  a  cocoanut  tree  has  also  a  con- 
siaeraUe  length.  Loudon  reports:  Aagast  27,  in  the 
aaming  fine  weather,  at  7  aa  immense  wave  came 
«a  I  lawiw,  luder  stMoa,  tnraed  her  head  to  it,  was 
lifted  up,  bat  kept  well ;  now  the  wave  rushed  oa  to  (he 
beach,  ani  before  the  eyes  of  the  passengers  and  crew  of 
the  Loiuion,  houses  disappeared  ;  the  Berouw  (which  had 
been  thrown  on  the  beach  on  the  evening  of  the  26th) 
was  lifted  up  and  carried  a  few  kilometres  into  the  land, 
[lie  pl.ue  where  Telok  Betong  had  bfcn  before  v\as 
changed  into  a  violent  sea  (except  the  buililini;s  on  the 
hills).  Three  other  waves  followed  at  short  intervals. 
Since  it  was  supposed  tliat  the  cable  had  been  destroyed, 
the  steamer  intended  :u  go  to  Anjer  to  report  the 
catastrophe.  Before  she  could  get  oat  of  the  Lampong 
Bay  it  daifciencd.  The  mate  of  the  tturU  reports: 
August  ay,  in  the  morning  the  sea  was  calmer,  bat 
queer  weather,  sky  threatening,  prepared  the  third 
anchor.  At  once  wc  saw  an  immense  wave  at  the 
horizon  making  rapidly  its  way  on  to  us  ;  we  spiked  up 
tiK  hatclwik  SM  after  haviaf  doae  it  the  fint  warn  sirack 
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and  tna  lanoaQdin^s  were  brightfy  liuhted ;  it 
irlat  tMt,  evcntbioff  bdnf  oovned  with  a 


the  vessel,  and  threw  it  on  the  beach  ;  after  the  wave 
Iwd  fowed  off,  the  Marie  was  literally  on  dry  sand ; 
«iie  eoold  have  walked  around  the  veaad.  Part  of 
Ike  CTBW  left  the  ship.  Froai  the  banadcf  at  Telok 
Betong,  on  the  Tdaiw  Hill,  about  tweoty-five 
metres  above  Ae  levd  of  toe  tea,  an  eye^witaees  wrote : 
At  6.30  I  went  to  Kampong  (village)  Kankoog,  about 
1 400  metres  distant  from  the  barracks,  to  see  the  destruc- 
tion which  the  wave  had  caused  the  ni,;tu  before.  After 
I  was  there  1  saw  a  wave  rushing  on  to  us  ;  we  hastened 
to  the  hills,  the  villigcrs  following  u-.  Wlun  1  had 
reached  the  barracks,  I  saw  Kampong  Kanlcong  had  dis- 
appeared, and  so  had  the  other  villa.;es  near  the  beach. 
Bdfore  the  darkness  began  the  water  rose.  At  Katimbang 
thejr  perceived  in  the  morning  what  damage  had  been 
doae  by  little  and  little  it  became  dark. 

At  10  o^elock  it  was  so  dark  aboard  the  Loudon  that 
not  ef«n  ootfines  of  the  sh^  orBenons  were  visible ;  she 
stopped  fm  eighteen  hour*.  Rain  of  nod  coveted  the 
deck  o  50  metre  thick.  Needle  of  the  compass  violently 
agitated  ;  barometer  extremely  high  ;  breathing  difficult 
through  iJ.imp  ;  some  people  got  unwell  and  sleepy. 
After  the  d.irkiiei.^  began  the  sea  became  violent,  the 
wind  increased  ;  at  last  11  was  a  hurricane.  Then  several 
heavy  seas  came,  some  of  which  came  across  and  almost 
capsized  the  vessel.  The  flash  of  lightning  struck  the 
Ljoudon  seven  times,  went  along  tin'  1  nc!a  ti.r, but,  when 
StUI  dbove  the  deck,  sprang  over  into  1  >  >  i  .  This  was 
•Oeompaaied  b/  a  dreadful  crackling.  At  such  moments 
tbevc 

was  a  fcarftd 

gravish  mod.    Doiiiig  aA  this  time'the  Ltadom  was 

under  steam,  stcamlog  riowly  at  two  anchors.  St. 
Elmo's  fires  at  the  masts  and  yards.  August  28,  at 
4  a.m.,  feeble  moonlight  (moon's  ri*c  at  r>aiavia,  August 
28,  at  2.15  a.m  )  at  the  horizon.  After  the  sun  had  come 
up  she  tried  to  leave  the  biy.  It  seems  worth  attention 
that  during  ail  these  fearful  hours  no  detonations  were 
heard  aboard  the  Lfmdm  (thb  is  eapiesily  BBCDlloBed  in 
tbe  report). 

At  Merak  an  immense  wave  came  by  90' dock  frcmi  the 
west  and  rushed  to  tbe  east  Tbe  European  who  alone 
c«caped  went  to  the  bills,  while  daifcoess  surrounded  him. 
The  OMtte  of  the  Mark  wifies:— By  10  a.m.  (August  27) 
thne  heavy  seas  came  after  each  other ;  quite  dark  ;  at 
onoa  a  fearful  detonation.  Sky  in  fire,  damp.  liy 
3  p.m.  three  seas  again,  after  this  the  sea  quite  calm. 
Dark  till  next  morning,  then  (28th)  Afarte  was  found 
atloat  again.  From  the  barracks  '  Telok  lietong)  it  is 
reported  :-  -liyy.;,i)  .lui,  a  Ouunpour  of  .lihcs,  later  stones 
and  mud  ;  about  half  an  hour  afterwards  the  level  of  the 
water  was  only  I  or  3  metres  below  the  top  of  the  hill. 
Now  it  was  taken  into  consideration  to  give  up  the 
hanackBand  ntirc  to  a  higher  point.  In  the  night  the 
fain  <rf  mud  ccabcd  by  little  and  little,  the  sky  cleared  up, 
stars  appeared.  Wbiea,  at  Katimbang,  it  had  become 
quite  dark,  fisaifal  detonations,  hke  thunder  and  reports 
of  guns,  were  heaid.  By  11.30  pouring  down  of  stones 
began  (the  biggest  as  large  as  a  fi»t).  Half  an  hour 
after,  1 2  o'clock,  it  became  quite  dark ;  heavy  rain  of 
.ishes  soon  afterw.ini-,,  hot  ashes  (during'  a  quarter  of  an 
liour),  then  cold  ashes ;  darkness  conimued  (it  is  not 
Slid  when  it  dawned).  From  the  (Charles  Hal  is  re- 
potted: "At  IMS  there  was  a  dreadful  explosion  in  the 
direction  of  Krakatoa,  now  over  thirty  miles  distant.  We 
saw  a  wave  rush  right  on  to  the  Button  Island,  apparently 
aweepin^  n^^ht  over  the  south  part,  and  risnf  half  way 
■p  to  the  north  aad  east  aides.  This  we  saw  repeated 
tine%  bat  the  helmsman  says  he  saw  It  imce  before. 
The  anae  watn  seenad  also  to  run  right  on  to  the  Java 
shore.  At  the  same  thne  the  sky  rapid.y  covered  in,  the 
wind  strong  from  south-west  by  south  ;  by  1 1. 30  we  were 
inclosed  in  a  darkness  that  might  altuokt  be  felt,  and  at 
thaaametiaBewMnwcedadownpoMr  of  aaadand  sand, 


&c.,  which  put  out  the  side  lights.  At  noon  the  darkness  was 
so  intense  that  we  had  to  grope  our  way  about  the  decks, 
and  although  speaking  to  each  other  on  the  poop,  yet 
corid  not  see  each  other.  This  horrible  state  and  down- 
pour continued  till  1.30^  the  roarings  of  the  volcano  and 
lightnings  being  something  fearful.  By  2  p.m.  we  COOM 
see  some  of  the  yards  aloft,  and  tbe  fail  of  mud  ceased. 
(Here  the  explosion  ani  the  beginning  of  the  darkness 
are  reported  about  two  hours  Liter  than  from  Lampong 
!  Hay  or  from  Anjer,  and  still  mure  astonishing  is  it  that 
j  nothing  is  s.iid  about  the  w  .ive  which  annihilated  Merak). 
At  5  p.m.  the  sky  cleared  up  in  the  north-east,  but  till  mid- 
night sky  dark,  no«r  and  then  ashes  falling.  Though  the 
vessel  was  sixty-five  to  seventy  miles  distant  from 
Krakatoa,  the  roaring  of  the  volcano  was  still  audible." 
From  the  BerUce  is  reported  :  At  11  a.m.  (37th)  strong 
wind  south-east ;  at  3pjn.  high  wave  (about  aofset  bi^ 
stnicktheveaadsohawlthattbechrononieiattweieatrBsied. 
Thunder,  &c,  continued,  and  the  hands  of  the  barometers 
were  violently  agitated  between  28  and  30  inches.  At  6  p.m. 
no  change,  sea  relatively  calm,  lightning  allowed  us  to  see 
the  vessel  surrounded  by  a  sea  ot  putnice  stone  ;  at  mid- 
night, weather  calm,  lightning  more  remote,  .\ugust  ;i8,  at 
4  a.m.,  I  ilm.  inaintop-sail  set.  Darkness  continued.  At 
3  a.m.  they  saw  daylight  again  Weather  calm  and 
bright  Ship  covered  with  ashe-.  .ibout  S  inches  thick. 
During  the  eruption  about  40  tuns  of  ashes  were  thrown 
overboard;  more  sail  set;  had  full  sail  at  is  o'dock, 
and  went  straight  on  to  Java  Head.  Floating  pumice- 
stone  diminished  the  speed  of  the  vessel.  At  midnight 
light  of  Flnt  Point  was  seen ;  when  they  jpasaed  Princc^^s 
Isiaad  they  saw  banks  of  pumice-stone  18  to  24  inches 
thick.  In  the  afternoon  they  passed  between  Krakatoa 
and  the  Java  shore.  As  far  as  they  could  see  the  island 
was  by  two  ^^:ips  divided  into  three  parts.  The  sea  W41 
covered  with  pumice-stones  and  floating  corpses. 

I  continue  the  report  of  the  /.cW''// .  - .Ashes 
pumice-stone  were  still  falling,  but  only  slightly ; 
vessel  was  near  the  shore ;  it  was  a  dreadful  sight, 
buried  under  ashes  and  mud,  the  sea  covered  with 
pumicc-stone  and  driftwood.  Near  I'ulutiga  theenlianoe 
of  the  bay  was  obstructed  by  islands  of  pumice-stotie,  like 
cUflbt  they  formed  a  bridge  between  Pulutiga,  Sebuku, 
and  the  mainland.  Since  the  channd  of  Laetndi  Strait « 
seemed  comparatively  open,  the  Loudon  made  for  it,  but 
she  met  there  with  an  island  of  pumice-stone,  aboat  301. 
thick  ;  she  went  ahc  -d  against  it,  the  pumice-stone  gave 
way,  anil  though  tliere  v»ere  some  difTicultics  at  the 
jninips,  the  l.niifton  gut  free;  now  it  was  resolve  1  to  go 
t  )  Aii|tT,  ;lie  ve-sel  i.une  t'»  the  .Sunda  .Straits,  west  nn 
the  rcjMjrt  is  said  e.ist,  which  seems  a  slip  to  mc\  then 
south  of  Kr.ik.atoa  ;  when  this  island  was  at  i.trbo  ird  (1 
think  it  means  when  the  Loudon  went  to  the  north,  pass- 
ing between  Krakatoa  and  the  Java  shore,  for  after 
having  left  the  Ijigundi  Suaiis,  she  continually  had 
Ibnhaloa  on  the  larboard)  it  waa  seen  the  t  the  greater  part 
of  the  isfamd  had  diaappesied ;  there  was  a  steep  cnKi- 
wall,  the  peak  as  ft  were  cut  into  twa  In  the  wall  large 
cracks  filled  with  smnke  were  remirked.  In  the  se* 
between  Krakatoa  and  Sibcssic  several  volcanic  retfe  were 
seen,  there,  as  it  seemed,  volr.inlc  po^.tr^,  were  still  at 
work.  At  eight  different  plai  c-.  columns  arose,  which, 
after  li.ivin-  originati  il  in  .1  d.irk  point,  grew  larger,  got 
as  It  were  a  white  Ixjrdering,  arose  to  a  considerable 
height,  and  gave  way  to  another  column.  It  could  nut 
be  made  out  whether  these  phenomena  were  waterspouts 
or  volcanic  eruptions. 

It  is  known  that  the  detonations  were  heard  all  over  the 
Dutch  colonies  and  foitber  j  I  only  beg  to  record  that  at 
Acheen,  5I*  N.  tat,  they  were  so  distinctly  heard  that  null> 
tary  forces  were  sent  out,  since  it  was  supposed  that  a  Ibit 
had  been  .attacked.  It  may  be  inlercstuig  to  see  a  re- 
port Irom  i'adang  I'anjang,  which  runs  as  follows: 
hvtgm.vh  *.5i>«<in.»  at  onoea  benvyexphiBinn,a  stefle 


and 
the 
tree* 
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thick  cloud  of  smoke  arose  (from  Mount  Mempi  o'  20'  S. 
Ut.,  100'  28'  E.  long.  (Trcenwicb)  drove  directly  away  ;  now 
smoke  arose  from  a  point  at  some  distan>:efrom  the  crater, 
uncertain  whether  it  originated  in  cjecte  1  matters,  or 
whether  there  were  fumaroles.  After  five  ntinutes  the 
same  phenomena  were  observed  ;  afterwards  it  was  per- 
fectly quiet.  At  io.$o  a.m.  hollow  groaning;  another 
column  of  smo'<c  aro^e ;  ashes  falling  eastward  ;  two 
columns  of  stnoke  During  all  this  time  a  fearful  noise 
was  heard  from  afar,  which  became  stronger  after  it  am. 

Dr.  B.  Hagen  wrote  to  the  editor  of  the  Auslami 
{Auslitnti,  No.  46)  from  Tandjong  Morawa(Deli,  Sumatra, 
almost  1000  km.  distant  from  Krakatoa) :  In  the  after- 
noon (27th)  thick  white  clouds  were  seen  coming  from 
the  volcano  Sipaiak  (or  Guming  Ilalerang),  more  than 
30  km.  distant  to  south-west. 

From  Menggala  (130  km.  from  Telok  Belong  to  the 
north-west)  is  reported  :  Slight  concussion  of  the  air,  rain 
of  ashes,  darkness.  From  Sukadani  (105  km.  from 
Telok  Uetong  to  the  north-east)  is  reported :  Much 
damage  done  by  falling  ashes  and  stones. 

During  the  eruption  there  were  still  two  vessels  near 
the  Sunda  Straits  the  reports  of  which  are  to  be  men- 
tioned. The  Anneslev  {Times,  weekly  edition,  (let.  12), 
Capt.  Strachan,from  Singapore,  August  27,  for  Mauritius  : 
At  10  a.m.  it  was  so  dark  that  they  had  to  light  all  the 
lights.  Barometer  rising  and  falling  \  inch  to  i  inch  in 
the  minute.  Ashes  and  pumice-stones  falling.  Towards 
the  night  ashes  stopped,  but  it  was  as  black  as  night. 
August  2S,  they  passed  the  Sunda  Straits,  and  heard 
from  the  lighihouic- keeper  (Java's  First  Point)  that  he 
had  had  fearful  weather.  Had  some  of  the  ashes  as  far 
as  ICQ  miles  clear  of  Java  Mead. 

The  hopper  barge  Texal  made  from  Bataviafor  Merak, 
August  27,  early  in  the  morning.  Un  the  way  they  met 
with  ashes  and  stones  pwuring  down  ;  it  became  quite 
dark,  sea  rough  ;  came  to  anchor  by  12  o'clock  ;  dreadful 
weather;  she  dragged  her  anchor.  Towards  3  o'clock 
the  sky  cleared  up,  then  went  on  till  5  p  m.  In  the  night 
they  saw  a  bright  light  in  the  south  and  west,  many 
flashes  of  lightning,  and  balls  of  fire  ;  several  sea-quakes ; 
at  once  sea  like  gLiss.  In  the  morning  (August  28),  when 
It  dawned,  the  Tfi;al  was  otT  St.  Nicholas  Point ;  now 
she  entered  the  straits  ;  they  saw  the  devastation.  At 
Dwars-in-den-VVcg  the  sea  had  still  deepened  the  deep 
places  which  were  there  before ;  Saleier  and  Tempora 
had  disappeared  ;  the  height  of  the  waves  at  Merak  was 
estimated  from  30  m.  to  40  m.  by  the  chief  of  the  works 
at  Merak  {Xuuws  van  den  Dag^  October  10). 

The  Prins  Hendrik,  a  Dutch  man  of-war  (2000  tons, 
400  h.p.,  S"Sm.  draft,  8  guns,  229  Europeans,  53  natives) 
was  sent  to  the  Sunda  Straits  for  the  safety  of  the  vcsseh 
arriving  there  (A'/Vwzfj  van  den  Dag,  November  17).  She 
first  went  to  V'lakke  Hoek,  but  could  not  communicate  on 
account  of  the  pumice-stone ;  another  vessel  succeeded 
in  communicating  (September  3),  and  found  of  the  men 
of  the  lighthouse  (j  Europeans,  14  coolies)  10  natives 
dead,  3  Europeans  and  4  natives  wounded.  The  base 
of  the  lighthouse  is  2  5  m.  above  the  level  of  the  sea  ;  the 
first  (iron)  floor  was  broken,  the  lodgings  near  the  light- 
house swept  away.  The  Hendrik  observed  that  the  north 
part  of  Krakatoa  had  disappeared  ;  from  the  part  which 
remained,  from  Vcrlaten  and  Lang  Island,  and  the  new 
ones  (Calmeyer  and  Seers),  smoke  continually  arose ; 
now  and  then,  by  night,  a  flame  was  seen.  September  16, 
the  Hendrik  tried  to  enter  Semungka  Biy.  They  found 
a  place  where  the  sea  was  not  covered  with  pumice-stone, 
but  landing  was  impassible,  the  bre.ikcrs  being  too 
strong  ;  next  day  a  boat  was  sent  again,  which  was  beset  in 
the  floating  masses.  The  pumice-stone  around  the  Hendrik 
was  now  5  feet  thick,  and  one  could  stand  on  it.  The 
boat  had  at  last  to  be  given  up,  the  crew  (being  one 
lieutenant,  Dutch  Navy,  two  boats'jvains,  fourteen  sailors) 
went  on  shore.    The  Hendrik  tried  to  leave  the  bay,  but 


could  hardly  turn  round  ;  a  condenser  exploded,  and  they 
had  to  come  to  anchor.  As  far  as  they  could  see,  the  sea 
was  covered  with  pumice-stone.  After  thirty  hours  t'  e 
engine  had  been  repaired  and  cleared,  and  after  mu  h 
(rouble  the  steamer  got  out  of  the  bay. 

Though  the  reports  which  I  have  mentioned  are  fir 
from  being  complete  (I  shall  try  to  complete  them),  I 
think  they  are  sufficient  to  draw  some  conclusions : — 

I.  As  to  the  height  of  the  wave,  wc  have  seen  th.it  ihe 
first  waves  at  Anjer  were  more  than  10  metres  hi«h 
(August  27,  6  a  m.).  At  Merak  the  height  of  the  mo^t 
destructive  wave  (by  9  o'clock)  is  estimated  at  30-40 
metres  by  the  engineer  himself,  and  Mr.  McColl  (the 
Scotsman,  .November  24)  estimated  i'  to  be  115  feet 
(about  41  metres).  At  Telok  Belong  (Taking  hills)  it  w.is 
about  23  or  24  metres,  but  here  it  was  not  proprrly  speak- 
ing a  wave,  but  it  seems  that  the  water  in  Lampong  Biy 
was  dammed  up  as  it  were  I  suppose  tint  the  bay  by 
the  first  waves  was  filled,  and  the  miss  of  water  broke 
here  the  force  of  the  evplosion,  and  ihc  wave  by  whi  -S 
the  latter  was  followed  was  turned  lo  the  east  (frn  n 
Merak  the  wave  came  from  west).    In  general  I  do  not 
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suppose  that  wc  may  speak  about  ''waves"  in  the  ordi- 
nary sense.  Besides  tlie  previous  commotions,  which 
were  of  course  very  strong,  I  suppose  that  by  the  explo- 
sion (let  us  say  August  27,  9.30)  an  immense  mass  of 
water  was  driven  to  the  north,  and  escaped  as  far  as  it 
could  into  the  Java  Sea  ;  probably  other  concussions 
followed,  and  afterwards  the  mass  flew  back  (this  was  the 
wave  the  AVr^rV^  met  with  at  3  o'clock),  and  went  into 
the  Indian  Ocean.  If  this  supposition  be  true,  I  think 
Vlakke  Hoek  lighthouse  was  also  struck  by  the  wave  in 
the  afternoon  (which,  of  course,  I  do  not  know).  That 
the  water  was  really  d.ammed  up,  we  learn  also — thoug)< 
the  effect  was  not  so  strong — from  the  report  from  Telok 
l^tong  about  August  26.  The  men,  being  on  the  pier, 
had  to  make  their  way  home  through  the  water,  which  ai 
the  time  was  rather  high,  and  they  could  never  have  done 
it  if  there  had  at  thai  moment  been  a  flowing  off  of  the 
wave.  From  different  reports  it  results  that  the  waves 
produced  their  effect  in  a  certain  direction,  and  not 
around  {e.g.  destruction  in  the  night  26th  to  37th, 
Sirah,  south  of  Anjer;  26th,  in  the  evening,  destruction 
at  Merak,  only  slight  commotion  at  Anjer). 

2.  The  barometer.  From  the  Bet  bice  il  is  reported  : 
28  to  30  inches,  violently  agitated.    Anneiley :  rising 
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and  fallini;  (  to  i  inch  in  half  an  hour.  Prinses  Wilkel- 
mina  at  Taniljonf  Pridk :  789-763mm.  {A'ieuw.  Rotterd. 
Nov.  a6)  (789  Memsm  init|iriDt,  Nienws  mm  Dag  has 
751V  pMwpi  it  iboald  l»  759).  Lmdon  :  vstramdy  high. 

3.  CompBMM.  Span  loood  (ZMrfw). 

4.  0«ti«e  of  darkacM.  From  all  faportt  midts  that 
thnrt  «aa  a  moment  when  "no  outlines  of  ship  or  men 
were  seen."  From  the  report  of  the  Amusley  results  that 
the  (l  irkncss  rfintimicl  after  the  downpour  of  ashes  bai 
ce  isfcl,  there! lire  the  darkness  is  not  depending  on  the 
pouring  di)*rn  of  ashes  ;  it  is  sufficient  that  the  sunlight 
be  intercepted  by  a  thick  cloud  of  ashes.  From  the 
lUrbice  is  reporte^i  ;  — Darkness  from  26th.  p  m.,  to  28th, 
a.m.  From  all  other  places  is  rcponed  : — Urigh^  Aingust 
17,  from  6  to  9  a.m.,  and  28th,  from  6  a.m. 

$  After  having  read  the  reporti|  the  question  arote  to 
mc,  Was  the  mul  ejected  nom  the  crater,  or  were  the 
ashes,  &&(  mised  with  rain  or  tes  water  ?  I  thinit  the 
latter;  I  mnember,  at  least,  thai  in  1863  (.nn  eruption  of 
the  Merapi,  Java,  took  place)  I  came  into  a  slight  down- 
pour of  ashes.  I  was  travelling  on  horseback,  and  after 
some  ti  tie  a  thunrlcrsiorin  cnmc  on.  All  around  ine,  which 
had  been  a^hes  Ixfore,  was  changed  very  soon  into  mud. 
In  the  report  of  the  litrhici-  the  "  r.iin  oi  mud"  is  not 
mentioned,  but  it  is  s^ud  that  the  yards  were  covered  with 
a  "  crust,"  because  a  slight  rain  had  met  the  ashes, 
which,  however,  on  deck  were  still  "  ashes,"  because,  I 
suppose,  the  rain  was  not  hard  caoagh  to  change  nich  a 
chick  layer  into  a  "crust." 

&  Detooatiou,  though  they  weie  heard  In  Saigon, 
Sinf4p0f«,  Acbeen,  Cey1oB,ftc,  were  not  heard  on  board 
the  LomiM.  I  think  this  might  be  explained  by  the 
thunderstorm,  the  pouring  down  of  mud  into  the  sea,  and 
the  hurricane  (which  in  Lampong  Hay  did  more  damage 
than  the  wave  itself). 

7.  The  part  of  Krakatoa  which  ha,  ilisaj)pearcil  sank 
probably  Au^juit  ^^J  ;  at  ]ea>t  in  the  report  from  the 
London  the  island  is  described  as  it  is  now.  From  the 
Berbiii,  however,  it  is  reported  : — Saw  it  divided  in  three 

Eaits  (29th) ;  but  ])rolMbly  they  saw  tlie  remains  of  Kra- 
atea,  Verlattn  island,  and  Lang  Mand,  which  before, 
when  seen  from  the  east,  appeared  as  one  ishmd. 

8.  Sibessie  was  fiom  the  sea  to  the  top  boried  *aiider 
ashes  (aU  people  killed). 

9.  TliefloatiQgpumice-sttme  was,  in  the  Lampong  Ray, 
in  September,  14  feet  thick  ;  in  the  .Semun^ka  Hay  it  was 
very  strong  too.  Probably,  if  circumstances  are  favour- 
able, new  isl  inds  are  to  be  formetl ;  though  at  the  end  of 
October  steamers  came  to  Tclok  Betong,  in  November  a 
hopper-barge  was,  during  eleven  days  In  the  tWBpoog 
Bay,  beset  by  pumice- stone. 

Besides  this  I  beg  to  record  : — 

10.  After  the  eruption  of  Krakatoa  in  the  Indies 
many  volcanic  pihenomena  were  observed,  and  they 
prophesied  an  emptioa  of  Mount  Merapi  Qvn)  fat 
February  nest  Whether  they  bad  heard  of  Mr. 
Delauaay's  prophecies  I  am  unacquainted  with. 

11.  Up  to  November  1  they  coontcd  32,635  persons 
killed  by  the  eruption,  >!^c.  For  the  boriai  er  we  corpses 
the  Government  had  spent  6000/. 

When  the  Survey  under  my  direction  (1R68  6>)was 
busy  conneclinj^  the  triangles  of  Java  with  the  Sumatra 
coast,  the  p«.ik  i((  Krakatoa  was  also  chosen  for  a  point. 

Whether  there  were  several  hills  on  the  island  I  cannot 
aav,  for  when  1  saw  Krakatoa  it  was  covered  widi  a 
splendid  vegetation,  and  in  such  a  case  it  is  net  so  easy  to 
jiidge  of  the  configuration  as  it  is  when  the  trees  are 
bamt,  hut  1  daie  say  there  was  only  one  peak. 

Of  tbereSldtSOf  the  Survey  I  keep  only  a  map,  of  which 
I  indoeenroegbcopy.  From  this  it  results  that  the  signal 
was^  a  little  to  the  north  of  6°  8^' ;  Kuyper  puts  it  in 
6*  9',  which  is  certainly  wrong;  he  inserts  also  a  pe.ik  in 
the  centre  of  the  island  (633  metres),  and  says  it  had 
disappeared;  this  is,  1  am  aor^  n  nisiake.    If  the 


military  survey  (which  was  at  work  row;  had  not  >•« 
finished  its  work  so  far  as  to  give  a  map  of  Krakatoa 
(though  prrhajf  they  have  not  undertaken  a  survey  of 
the  Shnd,  smce  administratively  it  belongs  to  the 
Idunpengs,  sad  not  to  Bantam),  it  might  perhape  be 
ossAil  to  eottsolt  the  notes  of  tfie  CeograpkiiAt  Jkmtt, 
vriiich  are  deposited  in  the  Archives,  and  a  skeCdi  of  the 
Sunda  Straits,  which  I  offered  in  1875  to  the  Minister  of 
the  Dutch  colonies.  £.  MniQilR 

St  itigart,  January 


MOTKS 

We  r«^t  to  lewn  that  Mr.  C.  W.  IT  iilliiiliHiiiiIsi  ni|tf<Ma 
oa  New  Year**  Day  at  the  age  of  fifty-six. 

MAMTor  dMfiioidB  of  the  late  Dr.  Hcraunn  Mtfkr  hi  iMs 

country  will  be  gl»d  f^f  tfie  opportunity  of  testifyin);  to  their 
respect  for  bb  memory  and  their  sense  of  the  value  of  his  work 
by  contribating  to  the  fiind  which  is  being  raised  to  establidi  a 
"  MiiUcr  FooadstkM."  lo  the  first  instsace  the  prooscds  will 
be  used  to  sssist  the  widow  of  Dr.  MHOer  dortog  her  lifeline 

and  aftcrwirdv  an  endowment  to  ■some  ponr  and  deserving 
student  at  the  I'ublic  iidiool  of  Lipp^^tadt  desirous  of  devoting 
himself  to  natural  science.  An  influential  Committee  hai  already 
bcca  ai^Mnoted  oa  the  Con'incat,  indadiqg  the  naiae  of  Prof. 
Hasdwi  The ■ewMat,  wean ran^  wilt  eomaNBd  hsdf  to 
meBy  of  oor  readers,  who  mxy  send  their  sul><icriptions  either  to 
Henr  Stadtkacmmmr  Wtlbelm  Thtutnann,  Lipp»tadt,  or  to  the 
care  of  dw  Bdilor  of  NanrM. 

Five  HUNDKBD  roust's  in  priics  are  offered  by  Mr.  Francis 
Gallon  for  extracts  from  the  family  records  of  competitors. 
They  are  to  be  sent  him  before  May  15,  drawn  np  according  to 
the  conditions  and  onder  the  rcstfietioas  published  la  hit  recent 
book,  '*]Ueoid  of  nuaily  PaeuMss"  (Maenrflha  and  Ca>, 
2s.  6d.),  which  contains  full  eiplanattons,  togetherwith  SUSckat 
blank  forms  for  the  records  of  a  single  family. 

M.  Bootsr  hu  daost  aaaafaaoady  boea  ^poinlai  Vie^ 
President  of  the  PsiIb  AesdssBy  of  Sdsposi  fcr  ittf,  sad 

PrcMdcnt  for  188$. 

Earth  tremors  seem  to  have  been  of  almost  daily  occurrence 
in  Ta.smani.1  recently.  Mr.  J.  K.  IIur>,t  of  I_onf;woo(l,  near 
Moorina  in  the  north-cast  of  the  colony,  fends  to  the  LamtKiUm 
Examintr  of  Noveml>er  13  a  rwoid  atcadlagimm  At^gostjl  la 
Octobcs'  ao^  1883,  ooUag  the  oceorrenoe  of  several  di^.  Some 
of  them  so  serious  as  to  be  alarming.    In  a  note  in  its  issne  of 

Novcml>er  19  thr  R.xanmer    .ivi       "  TIil-  vibr.it  jry  iiiLilions  of 

the  earth's  surface  which  have  been  to  frcqaent  for  several 
months  past  still  cootfamo  wMi  a  perfodldly  whlA  Is  at  laa« 
mnarkablfc  Ordinary  tremors  now  scuedy  snest  atteaCioB, 
bat  oecarfonslly  a  quiverin;;  of  ummul  severity  startles  those 

who  happen  to  notice  it,  and  reminds  them  that  there  arc  forces 
in  operation  in  nature  which  are  mystcrioas  .and  appaUing.  One 
of  these  occurred  yesterday  aftcmooo  about  six  nhurtaa  to  thne 
i  o'doefc,  wUdi  was  felt  in  e^'ery  part  of  the  towfl^  and  set 
windows  and  fhmltare  rattling.  .Some  ]>ersons  fiuieled  that  they 
could  detect  a  di  'inct  undulatory  motion.  The  sh  ick  Listed  fur 
twelve  or  fifteen  •ccunds.  It  may  be  mentioned  that  the  whole 
of  yesterday  was  very  stormy— frequent  and  heavy  showcm  «f 
rain,  with  thandcr  and  haij,  aad  a  very  low  IwiosMWi.  Last 
evtaingthesMscary  began  to  rhn." 

Prof.  J.  P.  LiCHBRDOPOL  writes  from  Bucharest,  Ruumania, 
that  on  Jaamiy  i,  at  6.13  a.n.,  two  horimntil  shocks  of  earth- 
quake, fina  math  to  soath  and  rbvsvni;  were  fdt  thoe^  aad 
were  preceded  by  a  loud  naise,  .is  of  a  distant  train  coming  from 
the  north.  The  fn.niture  was  slightly  shakes  and  crackings 
weMbcsid.  ThcalaMfphBewnacshB,  bntdMitedwttavcnr 
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-Okk  and  pcntewt  ftg.— Ivthqnaln  liMdn  mre  abo  Ml 
dutay  Smliy  mdi  h  vmIoiu  puts  of  FksBW*  At  Af|£kc 

(Ilantes  Pyrenees)  there  was  one  in  the  early  momitif?,  a  second 
tt  nine  o'clock,  and  a  third  alxiut  mid-day.  At  i>urignies  an 
industrial  hamlet  near  Oouai  (Nord),  the  shock  was  sufficiently 
■trong  to  CMue  real  alann.  It  ocaared  between  six  and  seven 
httecmnbr.  Havea shook,  their tialm  cndwd,  aid ijhis 
and  earthenware  in  cupboards  were  shattered. 

The  Hangsrian  astroaomer,  Herr  von  Koakolf,  fite  !• 
laaAtittiKAmlaror  fhe  BraMb  OfcwnHiiy,  ii  aa- 

to  arrive  there  in  aboot  a  waelk,  for  the  pnrpose  of 
;  to  the  Science  Department  of  tha  Bdgian  Aeademy 
^  nitfiw  to  tha  coasetaiy  tpectrom. 

.  Wb  vndentand  that  Messrs.  McLacfalan  and  Fitch,  having 
been  appelated  by  the  Entomoio^cal  Society  of  London  a  OOBS- 
mittee  for  the  purpose  uf  (.•xainininj^,  w.w.  rcjiorting  upon,  certain 
vine-roots  forwarded  by  the  Govemtnent  of  Victoria,  tbroagh 
Kew,  find  as  the  resnlt  of  their  examinatkw  that  the  PUfOnxtra 
t  in  fioosiderablc  aoabersaa  tike  rooli^  «Uck  mn  those 
in  the  ground  aikcr  the  vinet  fbsassalvaa  had  baen 
dcttroyed. 

A  TBMRAM  has  iMco  received  from  Prof.  Hall,  F.R.S., 
the  chlaf  «r  the  Geotogioal  EvpoditkM  to  flw  Holy  Land, 
•anovneiQg  die  safe  arrival  of  himself  and  his  party  at  OoM, 
vliere  they  are  at  present  detained  in  quarantine.    A  letter, 

dated  Iifctni'icr  2,  «as  -il^i  :cc<ived  from  him  .1  f  i  u  ilay^  .ij^, 
which  )uu  been  Ijroaght  by  camel  post  vH  Naklhl  from  Aliabah, 
where  tha  par^  anivcd  on  Nova^bsr  17.  In  llrfa  lattar  Pro£ 
Han  wfileftt— "  We  had  evetyiaaaon  to  be  satisfied  with  the 
eowhict  of  our  TowSrah  Arabs.  We  spent  three  days  hi  the 
neighbourhood  of  Jebel  Musa,  and  made  the  a  cent  of  the 
BMHintain,  from  the  lop  of  which  Ma}or  Kitchener  tojk  angles 
to  wveral  prominent  points ;  while  oa  dio  day  Mr.  Hart 
aaacodad  lloant  Catbarioa,  a  fnat  Mthtrla  luperfanMd  is  one 
day,  and  was  rewarded  by  fiading  several  plants— represen- 
tatives of  colder  climates.  From  Jebel  Mu^a  to  Ak.ibah  wc 
took  the  npper  route,  partially  explored  by  Palmer.  This 
US  to  add  considerably  to  the  accuracy  of  the 
topagpaphy  of  the  disttict;  w«  have  also  takes 
a  eoBsMcnUt  noihcr  of  photogiaphs.    On  Satnrday  waek 

wc  tnivcrsed  a  aagolfiaent  gorge  cut  through  granite  cliffs  and 
exteudin^;  for  savMll  miles,  which,  we  believe,  has  not  hitherto 
been  de>cribed.  ItflMnnences  at  the  bead  of  the  Wady  el  Am. 
We  fooad  the  wcipasrnt  of  the  Tih  lawfa  note  broken  and 
hidetcradiiala  than  is  rapnasstcd  in  Aa  maps,  owing  to  the 
existence  of  several  large  faults  or  dislocations  of  the  Mrata  whi^h 
traverse  that  district  in  a  generally  northerly  and  southerly  direc- 
tion, and  we  have  finally  determined  the  position  of  the  leading 
line  of  firactnie  to  wfaichi  at  least,  this  potion  of  the  Wady  el 
its  calstence.  Oar  eomo  flinmi^  to  tha  Diead 
kl>y  the  valley  is  barred,  owing  to  a  blorjd  feud  l>ei«een  two 
tribes.  We  have,  however,  contracted  with  one  of  the  tribes  to 
be  escorted  as  far  as  the  Wady  Musa  and  Petra,  after  which  we 
strike  off  west  across  Hh  Hateas  to  Gaia.  This  will 
to  do  Aa  graaler  part  of  tha  work  la  fha  Wady 
Arabah  which  we  proposed.  We  are  all  in  good  health,  and 
have  made  excellent  collections  to  illustrate  the  botany,  geology, 
and  ndlogy  of  tha  disUkt." 

Thk  budget  of  the  Ministry  of  Pnbtta  iMlraetion  in  IVance 
reaches  the  unprecedented  sum  of  six  wIDioaa  sterling.  Half 
of  this  snm  is  absorbed  by  the  prioaary  and  inCtnt  sdiools.  llie 
dotation  for  astraaomy  aiid  metaotology  is  ^oool^  exclosive 

Lyons,  for  their  artronomical  observatories;  Beianfon,  Cler- 
mont, Paris,  and  Toulouse,  for  Besan^on,  Pay  de  Dome,  Mont- 
aoBi%  and  Pic  da  Midi  metaorologieal  aatablWments.  Tha 


Natiooal  Lifataiy  of  Paris  receives  30^000/.,  and  other  public 
Uhnoiaa  hi  Iteh,  11,000/;  NattoMd  Aidrivcs,  8ooo£  llw 
peenniary grants  piven  t«  learned mmitmonni  to  8000/.;  voysgai 
and  missions,  11,000.'.  ;  ColUge  de  FVance,  20,000/.  ;  Superior 
Normal  .School,  ao,ooo/.  ;  National  Institute,  28,80V.  ;  Aca- 
demy of  Medicine,  3000/. ;  School  of  Hautes  Ltudes,  19,000/. ; 
Faculty  d'£tat  (Univen-ities),  400,000/.  ;  Grammar  Schools 
(Lycte)k  jiAOOO^s  Mamm  {Jtgdim  daa  Ftaala>X  «boat 
40^000^ 

Thk  foUdtting  arrangements  have  been  made  for  the  meetings 
of  tha  Society  of  Arts.  The  papers  to  be  read  at  the  ordinary 
maalhwi  iMl  to>-Blattrio  Laaodics,  by  A.  Kcckenzawi; 
Sdenca  TaadUng  in  Elementary  .Sch  xh,  by  Wilfiam  Last 
Carpenter;  Coal  Gas  as  a  Labour-Saving  Agent  in  Mcdanieal 
Trades,  by  Thomai  Fletcher  ;  Sanitary  Progress,  by  B.  W. 
Richardson,  F.R.S.  ;  The  Progress  of  Electric  Lighting,  by  W. 
H.  Preeoe,  F.R.S. ;  Forest  Administration  in  India,  by  Dr. 
Bmdh^  F.R.S.  ;  Reclamation  of  Land  oa  tha  North- WaiiMm 
Coast  Of  England,  by  Hyde  Ckrke  ;  Water  Ragidatiaa  hi 
Englattd,  by  General  Riindall  ;  Telpherage,  by  Prof.  Fleeming 
J«]kin,  F.R.S. ;  New  Proce>s  of  Perdoanent  Mural  Paintii^ 
(invented  by  Adolph  Keim,  Munich),  by  Rev.  ].  A.  Rivington ; 
Skle  Qaanytm^  ^  ^-  ^-  I>«faishif«.  At  Ibe  meedagi  of 
Ae  ScetioM  the  ibOowing  papers  will  ba  read  1— 'Foreign  and 
Colonial  Section— Canada  as  it  will  appear tothe  Briti-h  A^s  1 
ciati  .n  in  1884,  by  Joseph  G.  Colmer,  Secretary  to  the  High 
C  >mmisvi  mer  for  C.^n.-id.-i  ;  The  Portuguese  Colonies  of  West 
Africa,  hy  U.  U.  Johnstoa;  Reflections  00  Chinwa  Utstoiy, 
with  lafireBoe  to  the  pnsent  rilaaliua  of  aCdis,  by  DamatriiB 
G.  Boulger;  Borne j  ami  ir<  Product*,  by  B.  Francis  Cobb; 
The  Rivers  Congo  and  Ni^cr  a.s  Kntrances  to  Mid- Africa,  by  R. 
Capper.  Applied  Chemistry  and  Physics  Section — ManufiMtnre 
of  Gas  from  limed  Coal,  by  Prof.  Wanklya  and  W.  J.Cooper ; 
Tbe  Upper  TiMmas  at  a  Soaraa  of  Water  Sapply,  by  Dr.  Peniy 
F.  Frankl.infl  ;  Cupro- Ammoflinm  Solution  and  its  Use  ia 
Waterpro  iiiiig  I'.ij^er  and  Vegetable  Ti«sues,  by  C.  R.  Alder 
Wright,  F.R.S.  ;  Economic  Applications  of  Seaweed,  by 
Edward  C.  Slaalbid.  ladiaa  Section— State  Moaopily  of 
Rtthn^a  hi  ladk,  by  J.  M.  liadaaa ;  Tlw  Maw  Baikal  Seat 
Bill,  by  W.  Scton-Karr  ;  Trade  Routes  in  AfgbanisUn,  liy 
Griffin  W.  Vyse ;  The  Existing  Law  of  Landlord  and  Tenant 
in  India,  by  NV,  (i,  Tctlder.  The  courses  of  Cantor  lectures  will 
ba  on  Recent  Improvements  in  Photo-Mechanical  Printing 
Mflthfldf,  by  Thomu  Bolaa;  llw  BoOdtag  af  London  noMWi 
by  Robert  W.  Edls  F.S.A.  ;  The  Alloys  used  for  Coinage,  by 
Prof.  W.  Chandler  R  .herts,  F.K.S.,  Chemist  of  the  Royal 
Mint  ;  Some  New  Optical  Instruments  and  Arrangements,  by  J, 
Norman  Lockyer,  F.R.S.  i  Fcnaeniation  and  Distillatioi^  by 
PnC  W.  Mbal  Hvtlay. 

The  Portuguese  explorers,  Senhorcs  Capello  .irid  Ivens,  have 
jtut  sailed  for  West  Africa.  Tbcy  proceed  6rst  to  l,o«nds, 
thence  northward  to  Zaiim.  It  It  eapeeled  that  liey  iriO  be 

absent  for  about  two  years. 

M.  Achard's  continuous  electric  brake  has  been  worked  suc- 
cessfully in  competition  with  the  Westiaglwaaeand  other  systems. 
The  electricity  i>  obtained  by  a  dynamo  worked  by  the  train 
itself,  and  can  give  li^ht  for  .--ignah  and  Other  purposes,  wliea 
worked  l  y  ihc  engine.  The  sliding  valve  of  locomotives  for 
admitting  steam  has  been  replaced  by  a  piston,  which  renders 
similar  servioib  A  large  diminution  of  friction  and  wear  resaMa 
from  this  impcorcmcat.  The  aooaomy  hi  ccab  is  stated  to  have 
been  5  per  oeat 

Dr.  Nachtigal,  the  well-known  African  traveller,  who  is 
now  Gcrmaa  Caaanl.Geacsal  at  Tnni^  has  raeeived  tha  gold 
medal  for  Art  aad  Scieaees  from  the  Graad  Dake  af  Mecklea- 
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Thr  roemberi  of  the  Internatioiud  Pohr  Conwiitoion  will 
meet  in  Vienna  eaily  in  May  next,  wImK  pfWpualiaM fiBClhk 

meeting  are  already  being  made. 

The  death  is  ann^ttnceJ  of  Dr.  Wilhclm  Gintl,  at;  eminent 
lel^raph  eograeer,  and  furmerly  director  uf  all  Auftrian  telc- 
fmpha.  He  died  at  Prague  on  December  aa,  1883,  aged  eigfatjr 


I.I  RUT.  WoHLOKMirTH,  the  leader  of  the  Austrian  Polar 
Espeditioii,  has  read  •  paper  on  the  lemlu  of  Ibe  Expedition  at 
the  last  neetinr  of  the  Viemma  CkogniiiUed  Secieljr}  124 

aurorx  were  nli^crvH,  niini  tjst  which  about  ten  were  crown- 
5ha|«d.  Aiu.«n;>t  the  uld  l.iv.i  >treans  and  in  the  crevices  of 
the  numerous  cr.itcrs  of  the  island  of  Jan  Maycn,  I.icut. 
Wohlgemuth  fooud  traces  of  a  ttill  progrcisiag  volcanic  activity, 
■ad  three  tlnwt  ohierv«d  mll-aMrhed  Mbtemuuu  ahocki. 


A  tnilS  of  orniihological  observatories  has  lieen 
ibMMighoat  AnMria-Uttiioiy  at  the  iaataaoeof  Crom  Prince 
Radolf,  with  a  view  of  paying  special  atlairion  lotka  ■dgrationt 
of  iMrdc,  as  well  at  to  their  breeding  habits.  The  work  done 
by  these  stations  is  satisfactory  enough  ;  yet  it  has  heen  found 
that  a  complete  insight  into  the  peri  odical  movements  of  bird « 
caoMt  be  obtained  so  long  as  simihir  sutionsare  Mt  spread  over 
Ac  whole  gMtc.  The  tabject  is  to  htm  «ae  of  lit  piladpal 
topics  for  disca>sion  at  the  approaehiag  Oniihological  Congress, 
wbicfa  wiU  be  held  under  the  aaspiots  «f  the  Crown  Prince  at 
VisHM  oa  April  16  aeH  ui  die  bHowtag  dayi. 

At  C  ^'  ctn,  Mfar  CoMen/^  a  Franc<>:ii;in  1  iirial-jT^rouBd  bss 
l>eeu  discovered,  containing  many  objects  »i  interc»l,  sod 
as  ornaments,  weapon-,  ^Ms  and  clljr  Tase%  stanes  with 

iiircription'!,  &c. 

TuK  Turin  Aca  'ciiy  of  Sciences  has  given  a  prize  (4&)/.)  to 
Mr.  Hormuzd  l\a.^s«ni  for  his  dijoomie*  fas  ^  ilnisin  of 

A  syri.nn  and  H,>liyli>!iian  antiquilies. 

The  additioas  to  the  Zoological  Society's  Gardens  daring  the 
|Kist  week  include  a  Bonnet  Monkey  (/Kkhkm/  nnieus  9  )  from 
I>.dia,  presuMcd  by  Madame  Kettaer;  two  Kbetns  Monkeys 
(MnKKT  thma  ^  9 )  from  India,  presented  by  Mr.  G.  Glyn 
Potre,  F.Z.S.  ;  a  White  Ihroatc  i  Cajmchin  (Cthus  alhifron<:  9  ), 
a  Crab-eating  0|x>isuin  {Didelphys  caHtrivtra)  from  the  West 
Indies,  presented  by  I.ady  Brassey,  PJE,8.  }  a  Common  Genet 
(Gmdta  om^paru)  from  West  Africa,  presented  bjr  Capt.  A. 
Neelh  DanM  ;  a  Canndien  Percnpine  [Eti^m  dmtUms)  from 
North  America,  T  ri-ientetl  by  Mr.  A.  Gliddcn  ;  a  Kinkajou 
{Ctrceleplfs  •au.inWru/mj)  from  Braxil,  presented  by  l>r.  IJyrcs 
Moir :  a  King-hals  Snake  {Stfttfon  Aiemnchata),  a  Robben 
Island  Snake  {CtrvmeUm  /AaMrasiX  an  Egyptian  Cobn  {/Ma 
«  Rlienib>niaihed  Smkc  (Aewaw/lyAur  rk§mteah$^),  a 
Many-spotted  Snake  {C>nHi(/',t  muliimiu  uliiia),  a  Ilis-inj  Sand 
Snake  {Piammopkis  stiiJans),  a  Smooih-l>cllicil  Snake  {//mualih- 
uma  ItUrix),  a  Spotted  Slo*'-worm  {AictUuu  mdtagrn)  fr.)m 
Sonth  Africa,  presented  by  the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S. ; 
tiro  Gold  Fheaaanis  {Tkam»tmtta  fkt»  d  9)  iinom  ChiMi,  two 
Conoion  Peafowls  {Patv  cristalMS  S  9  )  from  India,  deposited  ; 
five  Knots  {TriMiga  eatuttiu),  a  Common  Guillemot  {Lvrnvta 
intt/^  Biiiisbi  pwehesad. 


OUR  a5;tronomical  column 

Thf.  Soi.ak  MonoN  i.s  SfACK.— The  recently  published 
\.iUuii!;  Ill  t;ic  Mt  moirsof  Ikt  Roya.'  .-h!ri-tu>mi,al  ihW/V/)' contains 
a  pafier  by  Mr.  \V.  E,  Plummer,  of  the  Oxford  University  Ob- 
servatory, on  the  Motion  of  the  Solar  System.  The  data  on 
which  the  author  h.is  founded  his  discussion  are  the  proper 
motions  of  the  Ntars  in  the  fouthern  hemisphere,  as  determined 
by  Mr.  Stone  in  the  Cape  Caul  igoe.  The  work  is  tiierefore 
a  rspetidoo  and  extension  of  the  taqni 


by  dM  hte  I  ObtenHutj, 


Hr.  QaiUoway,  and  it  would  [appear  ttuit  the  necessity  uf  a  re- 
disenssion  was  suggested  to  Mr.  Plummer  by  the  disco'dance* 
between  the  values  of  the  proper  motions  there  employed  aud 
tho-c  given  by  Mr.  Stone.  To  illustrate  ihe  uncertainty  in  the 
result,  particularly  when  ba<ed  upon  an  in-uflicieiit  number  of 
stars,  the  position  of  the  apex  of  the  solar  sfystem  is  first  derived 
from  the  same  list  of  stars  as  that  used  by  Mr.  Galloway,  hue 
with  Improved  valaes  of  the  proper  motion.  The  more  tra  t- 
worthy  result  from  these  restricted  data  places  the  apex  in  the 
constellation  Ophtnehus  soase  tUity  di^iees  taaA  et  the  gene- 
rally received  position. 

Incorporating,  however,  all  the  sonthem  stars  whose  ktt>wa 
proper  motions  exceed  ooe-lenth  of  a  second  (which  raises  the 
number  of  stars  employed  to  274),  a  more  accordant  re<ult  is 
olitained.  If  the  apinrent  magniinde  be  adopted  a<  a  crtteri  m 
of  distance,  and  the  irregnlaritiaa  of  proper  m^tim  be  supposed 
dne  to  the  peculiar  motions  of  the  star:*  ihemselve*,  the  00- 
ordinates  of  the  apes  are  «  =  370^  S",  8  =  >  30*  20',  and  the 
annnal  asotion  of  the  sun,  viewed  from  the  mean  distance  of  the 
fint  ■ayiitnde  stars,  subtends  an  arc  of  1 '  1690.  Unfimonately, 
if  the  eorreciluos  computed  on  this  supposition  be  applied  to  the- 
indivtdani  pro.  cr  motions,  the  »am  of  the  squares  of  the  residuaU 
is  slightly  larger  than  the  sum  of  the  squares  of  tbe  original 
motions. 

Scteetiag  as  a  second  hypothesis  the  suggestion  thai  tbe  dis* 
tances  of  the  »tars  vary  inversely  as  their  proper  motioos.  the 
position  of  the  spez  is  given  in  •  »  276*  8'  and  t  =  -i-  36*  31', 
end  the  nnnnal  notion  otthe  sun  seen  fmm  tbe  disttnce  of  i-tars 
whoae iniiiinl  proper  motion  is  about  T's  seconds  of  arc,  U 
o''9t6.  iBtnoHcliv  the  necewsry  corrections,  the  sum  of  the 
aquansoflheprapar  atotian  in  R.A  is  reduced  from  i34*'9  to 
7«''4,  and  in  dsdination  from  ^^"-6  to  39"  3.  a  result  Oat  tanda 
10  snppoit  the  reality  of  the  second  hypotbesi.s 

TB»  Late  M.  Vvox  Villarckaw. — Antoinc- Fran^ois- 
Jaae|A-Yvon  Villarceau  was  born  at  VendiVme  on  January  15, 
1813.  lie  first  studied  in  tbe  local  caliche,  and  .subsequently 
went  throa;^h  the  course  of  instruclion  at  the  Conservatoire  in 
Pari",  where,  in  i!i33,  he  gained  a  first  |>ri7c.  In  the  same  year 
he  pr  oceeded  to  Egypt  with  '  ebcien  David,  aitd  joined  the 
misM  -n  under  Enfautini  In  this  way  his  attenti'-n  was  direced 
to  engineering.  Returning  to  France  in  1837  he  was  admitted 
to  tbe  Kcule  Centrale,  which  he  left  tn  1840,  being  then  6rst  in 
the  Mechanical  Section.  Already  possessed  of  an  independent 
fortune,  in  the  years  i  umediately  following  he  was  chiefly 
occupied  with  mathematical  studies  with  the  view  (o  qualify 
himself  for  the  higher  bmnchea  of  nuchanics  and  astronouiy. 
In  1845  bit  lirt  memoir  upon  comet",  which  was  judged 
Worthy  of  insertion  in  tbe  "Kecueil  des  Savants  Etranzers," 
brought  fain  under  tbe  notice  of  Arag  >,  who^  impressed  with 
the  originality  of  his  idea",  oflered  him,  in  1846^  a  phwc  at  the 
Observatory  of  Paris,  to  whicfa  establi^ment  he  was  attached 
until  Ihe  cloee  of  hbBf^  at  fintaa  assistant,  a  id  since  1854 
aa  tit  alar  astronomer.  Villarcean  was  tbe  author  of  a  lanre 
nmnber  «f  memoirs  upon  mechanical  and  geodetieal  sub- 
jects, amongrt  othcn^  on  tbe  stability  of  l<»  <iu. .fives  in 
motion,  and  on  the  dieory  of  arches,  acoompanici  i,>  .  \.cD>ive 
tables  atKl  numerous  pracliGal  applications,  on  the  theory  of 
the  gyroscope  of  Foucaalt,  and  the  compensation  of  chrono- 
meters ;  be  made  geodetieal  determinations  in  France  between 
1861  and  1865,  which  led  to  several  important  deductioaa. 
Amongst  his  earlier  asir.momical  work  was  the  devdopaient 
and  application  of  a  new  mcthjd  of  investigating  the  orhfaa 
of  the  revolving  double  stars,  which  he  api  lied  to  q  Coronnr 
BonaHs  and  other  binaries  ;  this  was  followed  by  a  memuir 
on  Ihe  determination  of  the  orbit  of  a  planet,  founded  on 
the  nuthod  of  Lapkce.  In  1851,  on  the  discovery  hp 
D'Arrest  of  the  short-period  comet  which  bears  his  name, 
Villarcean  determined  the  orbit  rigorously,  and  by  means 
of  his  predicted  places  the  comet  was  again  observed,  in 
1 85  7,  1>y  M.iclear  at  the  Cape  of  Good  Hope  It  was  ups.i 
his  pla'ib  tlut.  while  Leverrier  was  in  direction  of  the  Ob- 
servatory of  Paris,  the  great  equatorial  in  the  west  tower» 
which  constituted  a  notable  advance  in  the  construction  of  such 
astronomical  instruments,  was  erected.  Villarceau  died  on 
December  23.  At  the  fuaeral  discourses  were  delivered  by  Col. 
Perrier  in  the  name  of  the  Aesdemy  of  Sciences  (of  which  Vil- 
larceau had  been  a  member,  in  the  Section  of  flydro^phy  and 
Navigation,  since  t867) ;  by  M.  Paye  in  the  name  of  tbe  Bureau 
des  Longitndesi  and  by  M.  Imcmnd  ia  that  of  the  Pans 
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THE  F.XCr.ISff  CIRCUMPOLAR  EXPEDITION'' 
April  14,  1S82,  I  was  informed  that  I  w.i--  .iji]Kiiiitcd  lo 
the  coiiiinand  of  the  Circumpolar  I  -xpciii'Mii.  I  lu  rncf 
pr.iceeded  to  Lon<i"n,  anfl  was  occupictl  until  the  tiny  of  sailint; 
in  ])ractice  with  the  magjictic  instruments  at  the  Kcw  Ob^rva- 
tnry,  and  the  purchx'se  of  stores,  &c.,  for  the  exi  r  lition. 

t>n  May  I  Sergeant  F.  W.  Coikslcy,  Royal  Horse  Artillery, 
and  Gunner  C.  S.  Wcdcnby,  Koyal  Artillery,  and  on  May  6 
Jicrgcaiit  Instnic  or  of  Gunnery  J.  Mn^li>li,  K.H.A.,  reported 
thcm?.elvcs  to  me,  and  couiiiien:cd  iillcndance  at  Kew  for 
in-truction. 

Journey  lo  Fori  K'ae.  —  We  saile^l  from  I  ivor;Hi.il  0:1  May  11, 
and  arrived  at  <^)uebec  on  the  23rd.  Ileie  I  >.|  ent  mi  nc  day-, 
finding  thai  the  steamer  for  the  north  did  nos  leave  \Viniiii>L-jj 
till  June  10,  n  il  my  party  was  very  kindly  afforded  quarters  m 
ihf'  Litaiiel  by  l.ieut.-C<d.  Cotton,  ciinniantliKi;  the  C.iii.ili.in 
Artillery  at  that  p'ace. 

Havinj^  obtained  a  free  ;  asi  for  our  hi^j^a^o  on  tlu  (;r;.ni! 
Trunk  Railway,  I  .started  at  (iiic*  f  t  Wninipei^,  pr-icetr  hii^  ly 
the  lakes,  that  l)eing  the  chcajicr  n  ir.c,  and  the  one  « Inch,  f.n 
the  whole,  exixised  the  in^trunicn! -  1    the  least  k^^c^^irl;^  about. 

\Vc  reached  Winnipeg  on  [ui;c  and  left  on  llic  follonine 
day  by  the  Siijka/ihtuti:i  steamer.  On  luiie  26  we  re.icliea 
Carlton,  where  it  wa.s  necessary  to  eii^a.e  cut-,  to  !a't.c  our 
bagjjage  to  (  rrccn  I,a'r.e,  a  distance  of  140  aides. 

On  the  2'>lh  th  carts  were  taken  ;icross  iho  river,  and  on  the 
30th  we  started  f<ir  (Jrcen  I, akt,  u!  ich  we  reached  oti  Julro, 
liaving  Veen  delayed  by  the  extreme  badness  ol  the  read.  The 
heat  of  the  weather  aKo  rendered  a  long  halt  neees-ary  in  the 
middle  of  the  d^y,  and  the  die*  |  revented  our  animals  from 
deeding  proi>erly,  itica|>acitating  them  for  lon>;  inarches  or  fa>>t 
work,  and  on  oneoccision  forcing  us  to  bait  for  a  whole  day, 
the  oxen  being  so  worried  by  them  as  to  be  u  .able  to  march. 

At  Green  Ijkke  we  entered  upon  the  system  of  water  commu- 
nication that  forms  the  only  roadway  in  the  north,  and  by  way 
of  Portage  la  Ix)che.  and  the  Clearwater  and  Athabasca  kiver-, 
we  reached  Fort  Chi|K'wyan  on  July  30,  Here  »e  ba  I  to  await 
the  Macken^iie  River  boats,  there  being  no  other  means  of 
Teaching  Foit  kac,  and  it  was  not  until  August  1 7  that  we  were 
able  to  .■'tart  on  this  last  stage  of  our  journey.  We  reache  I 
Great  Slave  Lake  on  (he  22nd,  on  the  evening  of  which  day  a 
gale  arose  which  .stove  in  and  sunk  oar  boat,  da'j>a;^ing  most  of 
our  provi>i3i».  Fortnmtely  we  were  able  to  repair  the  bjai, 
bnt  it  was  not  until  the  35th  that  the  weather  allowed  us  to 
proceed,  and  on  the  27th  we  were  again  detained  tj  n  fresh 
stonn,  to  tktt  it  wa*  not  until  10  p.m.,  on  Augoit  50^  that  we 
urhrcd  at  Fort  Ra«. 

/5>rt  Jtat.—9aH  Rae  i<  titnated  in  lat.  63'  38*  52"  K.,  and 
loof.  115*  43'  yf  W.,  at  the  south-west  extremity  of  a  peninvuU 
diat  jata  ou  fram  tbe  nocth-caat  shore  of  a  long  gulf  running  in 
m  BoitlMraitcrijr  diroctkn  far  nKwe  than  100  uilat  kom  the 
iiwIlMia  ahore  of  the  Great  Slave  Lake.  It  is  aloHMl  entirely 
■miuMialad  hf  «atcr,  as  ihown  in  the  annexed  plsn.  The  f  >r- 
amliaa  ii  limestone.  Tbe  land  rises  to  a  height  of  some 
aoo  ftalt  and  it  is  covered  in  port  with  nio$<,  in  part  with  pines 
•ad  leMity  brushwood.  A  few  vegetables  are  grown  in  the 
wmwr  in  llie  gaiden  attached  t  >  the  Roman  Catholic  Mission, 
tet  Ibr  food  tlie  inhabitants  chielly  dejtend  u{>on  the  produce  ^ 
CtM  Mis,  and  on  deer,  which  an  brom^  ia  hy  the  Indian 
bMMn  attached  to  the  post. 

OniRiMlliwaB  found  that  the aMBMlieintnMiilinqpdRd 
at""'  '"■I  ^  ^ettin|j  to  rights,  tkor  bgomi  bdRf  Hhd  with 
mtor  ud  the  fittings  iooMaad.  so  ifcMt  UC  a  ilflii^  laMnment 
tfisqi^ia  working  order.  ThmwMS  oonew,  aaliailding 

ready  for  their  reception,  so  lint  it  «M  aotpMlOlla  to  Iwep 
Au2u»t  31 —September  1,  as  a  MBidqPtlMI  «•  Moeeedsd  in 
gjiiliag  tha  laitaaffatBgicai  imtaMan  la  podtion  so  a.'«  to 
aOBMMeohaerTatiofts  wllk  fhon  at  nidaMt  oo  the  31st. 

WawmibrtuT  nte  ;  1  fiadi^Bafaaildiaf  that  admitted  of  con> 
iwnlaa  lata  a  tiiu^netic  obaerfatwy,  it  onhr  rraniriag  a  floor, 
faiqiivs  door,  and  u  indows  to  be  babltabMb  ^i^J^^Mnairtcr^''^ 

Aa4lk  thaMihrtaad  on  the6th  lha  witiari  fdree  awtnaiwinar 
noa  ttTwrrtTrt  ia  their  places.  Iliii  obvmtoqr  «ai  flaMud 
€■  ^iiiliiiriii  I  wo,  and  aacrher  aaa  conwwnoad  faraNtroaoaiical 
aai  aiMilalea^patieobser«atiaiis»  lha  ooadaad  vtBdnadcring 
oat^^oor  alMamlknu  unsatisfactory, 

•  "BaMleathsCfacninpolar  Ex]>cd.t  aii  to  F«r  Rae."  by  Cant  H.  P. 
^MS^It.*.  OMWiiiwiiJ i»tC««fsiascisty >r ftsf.or&a»»tas, 


The  men  of  my  ptrty  were  accommsdated  in  tiie  boaia  of.oaa 
of  the  sub-oflicer4  of  the  fort,  and  I  had  a  room  ia  Ae  hoaiB  of 
the  liadson's  B.ty  Company's  officer  in  chaqf^ 

The  in<trumen*a,  on  tbe  whale,  suffered  bat  little  from  the 
journey.  One  baroatcter  aad  one  thennaaaeter  were  broken, 
and  the  object  ghmes  of  the  ulascopcs  of  most  of  the  magnetic 
instrnments  were  acariy  opaque,  the  cement  joining  the  two 
lenses  having  fma  aoeae  euiee  or  o-  her,  melted  on  the  joamey. 
Our  provisioBs  were  aiore  damaged,  too  lb<.  of  st^w,  30  lbs.  of 
tea,  all  our  riee^  and  moat  of  oar  baUag  pawdcr  hmof  been 

destroyed. 

The  ob  ervation*  were  then  carried  oB  srMoat  intemiptkM 
until  August  31,  1S83. 
A/ii^MMe  Oti»tmtutu. — The  balance  magneto  aeter  was  Hie 

only  magnetic  instrument  whcse  performance  was  not  aitislactory, 
as  not  only  did  it  frequently  get  out  of  adjustment,  bnt  in  times  of 
m.-ignetic  diNiurhance  it  o'ten  vihrated  throu<»h  so  large  an  arc 
that  exact  reading  was  impossible.  The  other  instruments  were 
remarkalily  free  from  vibration,  and  there  was  never  any  diffi- 
culty in  reading  them,  but  it  was  found  neces.sary  to  extend  the 
scale  of  the  bifilar  on  the  side  of  decreasing  force,  owin^  lo  the 
great  movements  of  this  instrument. 

Tbe  greatest  magnetic  disturbance  was  01  November  17,  18, 
and  19,  1882,  when  all  the  instruments  moved  at  times  bryond 
the  limiu  of  their  ^ca'cs.  Oa  the  fira  of  ihcae  dan  the  cUffcr- 
ence  between  the  extreme  easterly  and  weiteriy  fMeltiOBt  of  tlM 
declinometer  ma^et  exceeded  10°. 

Aurvra. — Aurora  was  observed  on  alOMIt  every  clear  night, 
and  was  usually  attended  by  more  or  less  magnetic  disturbance. 
It  did  not  appear  to  me,  however,  that  the  two  phenomena  .i  lod 
in  the  relation  of  cau-«e  and  etTcct,  but  rather  that  they  were  Imfh 
due  10  a  common  cause.  The  most  markol  instance  of  cmnec- 
t  on  between  the  t«o  phenomena  consisted  in  .1  ia|iid  decrease 
in  both  vertical  and  horiiontal  mag'ieiic  forces  wliicli  aticrnlcd  a 
sudden  outburst  of  aurora  in  the  zenith.  This  was  ot  scrvi  d  on 
several  occa^i  ins.  The  bifilar  almost  always  show  ed  a  re  l-.iciion 
of  horiz.>nlal  force  durinji  a  display  of  aurora.  I  al  i  think  that 
the  declinometer  magnet  tended  to  point  tjwnid.  iSc  I  li^;  hi  est 
part  of  the  aurora,  but  that  (  .vi  1  liavc  ni>t  yet  ha  I  trine  lo  make 
that  careful  comparison  of  t'le  aiir<  r  d  and  ma^;nctic  observations 
which  will  be  rcfjuired  to  decide  this  point.  It  w^^^  fnuiv]  im- 
possible to  ol)tain  jiholOiJraphs  cither  rd  the  ;.ur .  ra  ur  uf  its 
spectrum — the  latter  invariably  presented  the  characteristic  yel- 
lowi.sh  green  line,  and  occasionally,  but  rarely,  several  other 
bright  lines  were  vi^bk  for  a  few  moments  towards  the  violet 
er.d  of  dteapoeMmi,  aad  oaee  a  bright  hand  «ae  aeea  ia  Oa 
red. 

I  was  alsD  unsucees  ful  in  my  attempts  to  measure  the  height 
of  the  aurora,  chiefly  from  the  want  ot  a  wvll  d.  fined  point  to 
measure  to,  al-o  from  the  fact  that  some  b  lurs  were  rcfiuircd  to 
prepare  for  this  otrservati  ui,  whereas  the  aiipearancc  ot  a  suit- 
able .'Uf' na  cmiM  nut  be  predicted,  and  «:is,  in  tact,  not  of 
fretiu-nt  c:ccuuer:ce,  .ind  then  often  only  la-ting  a  t'cw  seconds. 
For  tl  1- o)>serv;iti  n  xwi  •..11  u,  -  tiie  miles  aj>art  should  be 
connecti.ii  by  telentaph  ami  occai'ied  for  many  d.iys  or  even 
week  ,  ill  >iieot  ss;(>n. 

Ahhou^li  I  i  aid  attention  to  tl'.e  point,  I  never  heard  any 
sound  fnini  ',hc  .lur  M  i  :nr  "-.i  ;he  1  rca  ion  mentioned  in  a 
former  mem nandum,  bn'.  1  ni.ule  many  iin|uiries  011  the  subject 
from  rcMden'.s  m  the  c m  itiy,  both  Kn^lidi  a'ld  1  iLni.-!i,  ainl 
their  statements  .ayrec  so  well,  b  illi  with  one  anuthcr  and  with 
what  1  myself  heard,  th.it  1  am  foiceil  to  conclude  that  the 
aurora  i-  nt  limes  audible,  and  that  on  these  occ-a.»ioiis  it  appears 
to  ii  .  and  probably  is,  very  near  the  earth. 

1  <i! Ohen  aticiif.. — With  regard  lo  the  meteorological 
observations,  the  station  was  so-.iicwhiit  unf.noiirably  placed  for 
observa'i  ins  <d  wind,  on  account  of  the  hill  to  the  n  irth-east, 
but  as  « inds  from  this  quarter  were  rare,  tbe  effect  on  the  rc- 
sidt^  "  ill  n  .t  be  great,  esjwcially  as  one  of  tbe  anemometers  was 
on  an  i-l.iiid  in  the  lake,  in  an  ciili-ely  open  situalrm. 

The  anemometers  did  not  work  (juiie  satisfactorily,  being  at 
times  choked  by  ice  ;  but  I  hope  by  tte eoapaclM  oif  the  tWO 
satisfactory  results  may  be  allained. 

The  wind  was  usually  cither  south-east  or  north-west  ;  and 
when  it  Mew  frsm  the  f<mi!er  (juarter,  the  motion  i  f  ihe  upper 
clou  l-  nll'  ti  hlniwcd  the  exi  tence  of  a  north-westerly  current. 

The  iiair  hygrometers  were  fmind  to  He  uscle-^s  out  i  f  doors  in 
coM  w  eather,  on  account  of  the  formation  of  ice  on  the  hair. 

The  earth  thermometers  were  read  every  alternate  day ;  the 
ahaertalioae  ven  ialcmfled  by  a  ctNi^aa,  er  othor  jalawl, 


Digitized  by  Gopgle 


348 


NATURE 


[yan.  10,  1884 


which  extracted  ihc  thermometers  from  their  tube  for  the  sake 
of  the  fur  in  which  it  ho-s  been  found  necessary  to  envelop 
them,  and  broke  them  all  ;  other  thermometers  were,  how- 
ever, substituted,  and  the  nb-rrvatii>ns  continued.  It  was 
found  imposttbte  to  obtain  the  tempcimtore  of  the  toil  at  a 
fp-c  Iter  depth  thu  fbor  Umtt  oa  Moomt  of  the  lociqr  aatve  of 
the  ground. 

A  ieries  of  observations  of  terrestrial  radiation  was  made  by 
■K\f3.m  of  a  thermometer  pUoed  on  the  wrftoe  of  the  now,  but 
Ihc  .^imoiteiMtlaadwiMdetneltiBadi  from  the  valM 

readings. 

I  was  told  by  the  residents  of  the  cou'itr)-  that  the  year  was  an 
unusually  dry  one,  and  certainly  the  rainfall  is  rcmarl-atjly  small ; 
Ihry  a!>ri  said  tU.it  the  winter  was  particularly  mild  and  free 
from  storms,  which,  from  all  account'-,  and  from  the  jonrnals 
kept  at  the  fort,  srcm  tu  be  both  frequent  Md  tCVCM  ;  Mit  waf, 
we  onljr  experienced  one,  in  February. 

AttrPH^miiaJ  Ohmtj/itrnj.  —  My  UrA  dctcrniination  of  the 
longitude  was  made  by  means  of  lunar  distances,  and  time  was 
found  by  the  meth  d  of  equal  altitudes,  but  after  the  ol>servatory 
was  finished  both  these  points  were  determined  by  transits,  and 
the  firtt  value  of  the  Im^itude  foun<l  to  lie  more  than  a  minute 
in  error.  The  latitude  w.rs  deter. iiincd  by  tran-it  observations 
in  the  prime  veitical,  aid  is  piobal  ly  » itlini  ;i  few  seconds  of 
the  truth.  The  lonfjiiuile  maybe  ton  seconds  in  error.  The 
time  was  generally  correct  to  w  nhin  three  or  fi  ui  iecotxl  ■. 

A  more  solidly  conslruclc<l  trai.sit  instrument  \*ould  have  been 
lit-  .rablc,  as  it  was  found  that  in  the  cold  weather  it  reijuircd  so 
much  force  ti<  move  the  telccope  of  the  tran-il  thecdohte  on  its 
axis  that  there  «  a^^  (irea.t  ri  k  of  disturbing  the  adjustmenta  of 
this  instrument,  comj'oscd  .is  it  is  of  :  li  many  part*. 

/iW,  >5rv. — Our  supply  of  ]iruvi  nci-  proved  quite  sufficient.  I 
had  brou  -ht  enough  flour  to  admit  of  my  is.suing  the  usual  ration 
of  }  lb.  per  diem,  and  toV>acco  1  lb.  per  month  to  each  man. 
We  also  had  a  supply  of  Chollct's  preserved  ve-^ictablcs,  and  a 
tf^cwu  ,r..ck  I  1  lie  III,  besidci  tea  and  suj;ar.  Of  the  latter  we 
were  soiin.-wh;ii  -Imi  !,  ottini;  to  the  lo^s  sustained  on  the  journey 
up  We  u-.ii;illy  had  fiesh  meal  lli:  ijiiLfliuut  llic  wiiiler  ;  in  the 
summer  «<■  were  rcca-ii  iially  reduced  to  dried  n>eat.  Daring 
the  journey  ilit-i'-  an  1  lack  we  chiefly  lived  on  pemmicaa.  The 
Rev.  Pi  re  Kuure,  of  the  Koman  Catholic  Misuon,  most  kindly 
furnished  us  with  ficih  vegeHljlca  tad  petitaa  thwghwt  thie 
summer. 

The  c  'tiiii:a  it'  the  men  under  my  c  mini.ir.il  was  everything 
that  coulil  be  desired.  They  tool,  great  intere  t  in  the  observa- 
lion-,  and  did  their  best  to  carry  ihcm  out  with  accuracy  and 
punctuality,  and  were  aUsays  contented  and  clieerful,  in  apite  of 
the  inevitiib'c  di  comfort^  of  their  WllMC  (|HMtBB  IH  the 
occasional  harflship*  of  the  journey. 

Rtlurn  yournry.—  We  «ere  running  great  risks  of  being 
overtaken  by  the  winter,  and  therefore  lost  no  time  in  our 
departure. 

The  last  hourly  observation  wa>f  made  at  midnight  on 
An.;u  t  ;i,  188^  after  which  the  i' •struinents  were  dismounted 
and  i>acked,  their  c,i-es  having  been  previously  arranged  in 
readiness  outride  ihe  observatory.  The  remainder  of  the 
baggage  was  already  in  the  boat,  so  that  by  2.30  a.  111.  on 
September  1  v>e  were  m  routt,  and  reached  Fort  Chi  ieny  ui  m 
Sc|>teml)er  17,  and  I'ortage  la  Ix>che  on  October  4,  having 
ex[>eiiencc<.l  some  delay  in  surmounting  the  ra]>ids  of  the  Clear- 
water, the  hard  frosts  having  froren  all  the  smill  tributary 
stream;,  thus  considerably  loweung  ihe  water  in  the  river. 

The  (K)at  awaitin-,;  us  on  ihe  smith  side  of  the  portage  was 
fr  sen  ill,  bu;  foitunately  the  w md  chan^jcd  and  the  ice  broke 
up  before  our  arrival.  Mad  it  Ucrn  .ilhiTwise,  we  mn>t  have 
waited  until  the  rivers  were  thoroughly  fro/en  and  travelling 
with  dog-trains  possible.  In  that  cx^e  we  should  have  l>een 
Compelled  to  abandon  our  instruments  and  l>agg<gc. 

On  the  2lst  we  reached  Carlton  on  the  Saskatchewan,  where 
we  were  liciuiuui  a  day,  the  man  engaged  to  Iransjxjrt  our 
l>a.jgage  across  ihc  p  airie  having  refu  ed  to  proceed.  Am'her 
m.iii  w.xs  eng.iged,  and  on  Octolier  31  we  reached  the  railway  at 
f,)a'.\]>:)clle,  arrivin.(  at  Winnipeg  the  foil  >wing  day.  We  were 
fortunate  in  crJ>sing  the  prairie  uiih  so  liUle  dilficully,  as  at  the 
icime  time  last  year  it  w.as  covered  with  three  feet  of  snow. 

At  Winnipeg  I  remained  a  couple  i  f  days  to  adjust  accounts 
w  ith  the  Mud'on's  Hay  Company,  ami  ou  November  4  we  started 
for  (,)ucbec.  goin^  hy  rail  r Clncago.  WtlMChcd  QortCCOa 
the  8th,  and  Liverpool  on  November  20. 

la  ooMigaton,  1  hum  to  adHMwlaifa  th* 


from  the  officers  of  the  Hudson's  Bay  Conpuy,  wlio  spared  no 
trouble  in  carrying  out  my  wiihe<,  especially  C3iief  CommUiioaer 
Grahame  at  Winnipeg,  Chief  Factors  MacPariane  and  Cam<«II 
in  charge  of  the  Athabasca  and  Mackenzie  River  DistricU  re- 
spective^, ud  Mr.  King  ia  charge  at  Fort  Bae.  To  tbeir 
hearty  eo-epntioB  dw  laeoeM  of  iha  eipeffilioD  it  is  great  part 
due. 

Raultt  0/ Expedition. — The  folbwing  is  a  li&t  of  the  ob»erva» 
tions  taltan  at  Fact  Rar,  the  te»«tlt  of  oar  year's  wodt  there^ 
w  hich  I  hava  ao«  the  hoaoar  to  h^  bcfwa  (ba  Koyd  8ock^ : — 


I* 


Declination  from  September  3,  1883,  to  August  31, 

Wot.  Force  „  4, 

Vert,  Force  „  ^ 

Tfi  m  Day — 

In  accordance  nith  programme  laid  down  by  St.  Petersburg 
Conference— from  September  1$,  1883,  to  August  15,  l88j. 

Oicasiotal — 

Abaolate  olaervatioaa  of  Hot.  Force  Dip  aod  Dc^iaation. 

Mtteonlogkal 

from  Sept.  1,  tSSa,  to  Aag.  31, 1883. 


•f 


Barometer 
Dry  and  Wet  Bidb 

Anemometer 

Wind.  Clouds,  and  Weather 
Aurora  (when  visible) 
Hair  Hygrometer  (when  in  working  order). 
Terrestrial  lUdn.  (oeca»iooaUy  in  dear  wcatlierj. 

D\ii!y — ■ 

Max.  and  Ifia.  Salar  aad  Tamrt.  Rada.' 

Rain  Gauge. 

Earth  TbwiMMMlM  awy  two  days. 


It 
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THE  EVIDENCE  FOR  EVOLUTION  IN  THE 
HISTORY  OF  THE  SXTJNCT  MAMMAUA  * 

11. 

r^OMING  to  the  vertebne  as  a  part  of  the  oaseons  >yktem,  I 
will  mention  the  zygapophyse^  or  aateta-paaterior  direct 
processea,  of  which  tlw  posterior  looks  down  aad  the  aiUeriar  looks 
up.  They  move  oa  eaa  otlier,  and  tlie  vertebral  column  bends 
from  kidetotide.  Inthelowerfomuof  mammals  they  steal  waya 
6at,  and  in  the  hoofed  mammals  of  the  Pacrco  period  thcyaia  all 
flat.  In  the  Waaatdi  period  we  get  s  singie  group  in  which  tlM 
articulation,  initoad  of  being  periectly  &  t,  comes  to  Im  nMmdcd ; 
in  the  later  pcficds  we  get  them  very  modi  ronnded ;  end  taally, 
in  tha  latest  fonas,  wa  get  the  doaUe  curve  and  the  laekhig 
proceaa  in  the  vertrfml  cotnmo,  whkh,  as  in  tha  liafa^  aaeana 
the  greatest  strengA  with  lha  ftaatoH  mMV^.  Ib  tha  filU 
stages  of  the  growth  of  tha  sphnl  oord  It  b  a  mitodhiwd  ar  a 
cybadar«fflu|ik^«rioftiraMtsriaL  In  later ttagiB tta  hoay 
denadt  iaaada  hi  ilishcalh  nntil  it  is  perfectly  ae^aaAad. 

Hoar  aU  dw  tmmkm  had  animaU,  reptilaiv  hatrafhisBS 
retaia  tUs  aotochoid  witti  the  beginnings  of  oweaaa  imtibra  i* 
a  girater  or  leas  dcyna  ajFcoBfMd^  Tha* 
Africa,  I  believe,  ia  whidh  dwoa^iliaidoaliaai 
the  nolochord,  bat  Anr  aiC  few.  This  eharactoi  tie  of  lha  Pair* 
mian  a|>pearB  aloMat  aleae  perhaps  absolutely  1 
land  aaimali  Thara ia aUtoathiag  to  ba said  as  to  thai 
of  that  aohun  tnm  a  annhailill  atoadpoint,  and  it  ia  tfria  t 
that  lha  aotdaain^  its  oiawaa  atotoaats  di«po»ad  aboat  It  {  sad 
in  the  batrsehiane  related  to  One  ■alawaatVtii  aad  the  frogs,  these 
osseous  clemente  ara  anaagad  aader  tha  thaalh  hi  the  i^in  of 
the  oord,  and  they  ara  ia  the  fona  of  regular  aoaeave  segmenta, 
very  much  like  such  segments  as  yon  will  lake  fiaa  tha  slUa  of 
an  orange — parts  of  spheres  and  having  greater  ar  ISM  dtan- 
sions  aoeocdiiv  ^  (nap  or  spaeiss.  N«»  Aa  paiat  of 
divergenoa  af  ifeaH  ssgmspts  b  oa  tha  sida  of  tha  caiaaM. 
They  ara  pbead  oa  tha  1 
Sep 
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the  se^ents  uf  a  sphere.  If  jva  take  a  flesible  cylinder  and 
cover  It  M  iih  a  more  or  less  infledbte  (kia  or  sheath,  and  bend 
that  cylinder  tidewi»e,  you  of  coarse  will  find  that  Iha  ftmctures 
of  that  part  of  the  !>urrace  will  take  place  ako^  A*  line  of 
the  shortest  curve,  which  is  oo  the  lide ;  aad»  at  •  matter  of 
(act,  you  have  breaks  of  very  ionch  dM  dMTMMr  of  the  segmenti 
of  tiw  Permian  batrachia.  It  may  not  be  fo  symmetrical  as  in 
the  actual  animal,  for  organic  growth  is  lymmetrkal  sa  £u  as 
Mt  interfered  with ;  for,  when  we  have  two  force*,  the  one  of 
girawth  and  the  other  of  change  or  alteration,  and  they  contend, 

a will  find  in  the  organic  being  a  quite  symmebwal  result, 
t  It  the  universal  rule.  In  the  erUnder  bending  itt  thh  way, 
of  eonne  the  khorterf  line  of  curve  u  right  at  the  centre  of  the 
•idB  of  that  cylinder,  and  the  longest  curve  it  of  coune  at  the 
amudC  and  ba>e,  and  the  shortest  can*  will  be  the  point  of 
fractuft  And  ibat  it  eaactly  what  I  |M«nne  has  happened  in 
tfaoeaaeof  llie construction  of  the  segments  of  tlie  shcuh  of  the 
TCftdmi  oiiiumn  in  the  lateral  motion  of  the  .imm  I  s'.wuiming 
■hmyt  on  one  side,  and  which  at  least  has  been  the  actuti  cme 
of  the  disposition  of  the  o^seoa■  material  in  its  form.  I  have 
gone  beyond  the  state  of  the  di»cntsion  in  calling  attention  to 
one  of  the  forces  which  have  probably  productd  this  kind  of 
result.  That  Is  the  state  of  tlw  verteliral  column  of  many  of 
the  vcrtebrata  of  the  Pemiaa  pariod. 

I  go  back  to  the  manrnmlia,  and  call  attenUon  to  the  teetli. 
The  ordinary  tooth  of  the  higher  type  of  tlw  mammalia,  whether 
IxMfed  or  not,  with  some  exception*,  it  complex  with  crerta  or 
cusps.  In  cuttine  the  complex  grinding  sornoes  we  find  they 
have  been  derived  by  the  unfolding  cx  cn>ions  of  four  original 
cu'ps  or  lobercle<.  Iljey  have  I  c.:!  ilai  iiird,  have  been 
rendered  oblique,  have  run  together,  have  folded  up,  have  be- 
oome  spiked,  have  descended  deei  ly  or  have  lifted  themselves, 
so  that  we  have  teeth  of  all  sorts  and  kinds,  oftentimes  very 
elegant,  and  sometimes  very  efTeclive  in  mechaiii  .ni.  In  many 
primary  nngulatc°,  the  primitive  condition  of  four  conical 
tuberdes  Ls  found.  In  pa>sing  to  older  pciodt  «■  find  the 
mammalia  of  the  Pnerco  period,  which  never  have  more  than 
three  tubercle!^,  wiih  the  exception  of  three  or  four  species.  In 
the  succeeding  iiericds,  hawever,  they  grt  the  fourth  tubcnde  on 
the  posterior  tide.  Finally,  you  get  a  complicated  tcrlct  of 
i:ritMing  or  cutting  apparatu-*,  as  the  case  may  be. 

I  asi,  Imt  nut  least,  ne  take  the  series  of  the  hraia.  No 
doubt  the  );<?neralisation  is  true,  that  the  primitive  forms  of 
uiammalia  li.ni  suiall  brains  Hith  sm>oth  hemispheres;  later 
I iiios  had  lartjer  brains  with  co  jiplex  hemispheres.  In  general, 
llie  cnriiivor.i  have  rclaiiitvi  a  more  simple  form  of  brain,  while 
herbivorou-.  atiimal,  have  retained  a  mos.t  complicated  type  of 
braiiL  The  Inn>t  foim^  of  mammalia  display  the  additional 
l>eculiarity  of  havuijj  ihc  midJIe  brain  exposed,  and  the  hemi- 
S|>heres  or  larj^e  loK-s  of  the  tjrain,  which  are  supp  sed  to  be 
the  seat  of  the  menial  j  hcn' miciin,  ;ire  so  reduced  in  siie  at  the 
back  end  that  y  u  sec  the  iiii<liilc  brain  di%linclly,  though  it  b 
smaller  than  in  reptiles  au  l  tuhci.  It  is  beyond  the  possibility 
of  contr  ivcrsy  that  thcic  si  ru  s  l;.ive  exi  ted,  and  that  they  have 
uriginated  in  simplicity,  ami  have  resulted  in  coinplicalion  ;  and 
the  further  dciluction  uiu-.t  lie  drau  n,  that  the  process  of  succes- 
sion has  always  been  towards  j^rcaler  ctfcctivem of  mechanical 
work.  There  are  caves  of  de^radatiou,  ajs  in  the  growing  defi- 
ciency la  dentition  in  man.  There  it  no  doubt  that  a  larue 
number  «f  paopk  an  aow  loriag  ilidr  wftdia  tarth  in  boBi 

jaws. 

We  are  now  brought  to  the  tjuestion  of  the  relations  which 
mind  bears  to  these  luinciplcs.  The  question  as  to  the  nature  of 
mind  Ls  not  so  complex  as  it  mi|;iit  sccui.  There  is  a  qrcat  deal 
of  it,  to  be  sure  ;  but  on  examination  it  resolves  it  eli  ifito  a  few 
ulliuiatc  forms.  An  analysis  reduces  it  to  a  few  prinui  al  types 
or  departments-  the  <le|iartments  of  intelli)jcncc  ami  nf  eninti ms 
<with  their  m  dilu-d  smaller  forms,  likes  iind  di-likes),  .mil  the 
will,  if  such  there  he.  ThoM  tliree  groups,  pro|xis<il  by  Kant, 
arc  wci;  kmwn,  and  adopted  by  many  metaphysicians;  and  they 
stand  the  scrutiny  <jf  mixlcrn  science  perfectly  well  in  both  men 
and  ihe  lower  animal-.  But  ihe  f|UesUoii  of  the  material  of  the 
mind,  the  origiijal  raw  stuff  out  of  wh  i  h  mind  was  made,  is  one 
which  is  claiming  attention  no^v  from  i  iuli  gisty,  as  it  always  ha't 
done  from  phy>iologisUi  pr<i|>er  and  phy  ieians,  This  is  scnsi- 
bdity,  mere  simple  scn.siliiiity,  unmodificil  sensibility,  or  co  .- 
»ciou-ness,  Sen>ibility,  in  connection  with  memory,  is  sufficient 
for  the  accomplishment  of  wondtrful  results.  It  is  only  necc  - 
aary  to  impress  the  aenaibility  with  the  stimuli  which  this  work! 
aftcd%  •Mte  fiwa  the  oalridc  or  fte  laridc^  10  liate  tlw 


record  made,  and  to  have  the  record  kept.  Aoia^g  WoadeifiU 
things  this  is  perhap<  the  most  wonderful :  that  aay  ^MB  ina 
of  ■attar  tboidd  be  able  tu  retain  a  record  of  events,  a  reeoiA 
which  it  aade  during  a  &iate  of  sensibility  for  the  most  part,  a 
greater  or  last  dc^ee  of  sensibility,  which  it  ictalned  ia  a 
slate  of  inseniibllity,  and  b  finally  returned  to  the  seDsibiiity  by 
some  curious  prroej'S  of  adhesion,  and  the  results  of  impresses 
which  are  f  jund  on  the  material  tissue  concerned. 

And  tbeae  aimpieelements  of  mind  are  found  in  animals,  Xfo 
zoologist  who  hat  perception  or  honesty,  nor  any  faroMT  OT 
breeder,  nor  any  person  who  has  charge  of  animab  in  any  way, 
can  deny  sensibili'y  to  all  the  lower  animals  at  times.  The 
great  stumbling-block  ir.  the  way  of  the  thinker  in  all  this 
field  is  the  great  cvane-ccnce  of  this  sensibili^ :  the  great  ease 
with  which  we  dt  tipaie  ii,  the  readiness  with  which  we  can 
deprfta  a  Mbuf^Mng  of  his  sense,  b  a  stumbling-block  in 
more  ways  than  one.  While  it  is  a  question  of  the  greatest 
difficulty,  neverthcles*,  like  other  departments  of  nature,  doubt- 
less it  will  nltitBateir  be  oiplaiiMd  by  the  researches  of  physio* 
logiit'.  loBljracedtDCBllatteatianlBtharaetasaniBpMlHM 
factor  in  evolution. 

Of  course,  if  these  structures  are  suggested,  afiecting  the 
mechanical  apparatu»,  the  question  arises  whether  they  were 
ms'  e  ready  to  hand,  whether  the  animal,  a.s  soon  as  be  got  it, 
undertook  to  use  it,  and  whether  he  undertook  to  use  the 
Oi^ganism  nnder  the  dire  stimuli  of  necessity,  or  amended  through 
ages  these  modificatioiu  in  his  own  structure.  We  are  told  by 
aoOM  of  oor  friends  that  law  implies  a  Lawgiver,  that  evolution 
implies  an  Evoiver ;  the  only  question  is.  Where  is  the  La»  giver  ? 
wh«n  is  the  Bvolvcr  7  where  are  they  located  ?    I  may  say,  it  it 

<  distinctly  proven  in  some  directions,  that  the  cjnsiant  applica- 

'  tions  of  force  or  motion  in  the  form  of  strains  in  the  form  of 
impacts  and  blows,  upon  any  ^iven  part  of  the  animal  organism, 
do  not  fail  to  produce  results  in  change  of  structure.    I  believe 

I  the  changes  in  the  ungulates  to  wbich  I  have  called  your  atten- 
tion are  the  result  of  strains  and  imiKicts,  precisely  as  1  have 
!>hown  )ou  the  manner  of  the  fracture  of  the  vertebral  column  of 
the  primitive  vertebrates  of  the  Permian  pcr.od.  This  would 
require  long  di'ciusion  to  render  clear  ;  nevertheless  I  venture  to 
make  the  as.scrlion  that  this  scries  of  structures  is  the  result 
of  definite  and  distinct  organic  force,  directed  to  special 
cnd.s.  We  have  yet  to  get  at  the  conflicting  forces  which 
have  produced  the  results  we  see.  Mechanical  evolution  will 
give  us  a  good  deal  to  do  for  home  time  to  come.  Of 
Cour>e,  if  motion  has  had  an  effect  in  modifyini;  structure, 
it  behoves  us  to  investi^jaie  those  force-  \*:iil1i  \.n:<-  origin  to 
motion  in  animals.  Fir>t  in  or.ler  c.mie  the  ivcnsii  ihties  of  the 
animal,  which  we  have  traced  to  simple  consci  usnc'^';  ;  stimuli, 
upon  notice  of  which  he  immediately  beijins  to  move.  The 
primary  stimulus  of  all  kinds  of  moti  .n  is  necessarily  touch.  If 
a  stone  falK  ujv)n  ihc  tail  of  some  anim3l  which  h»s  a  tail,  he 
immediately  nei>  mit  of  that  viciiKiy,  If  a  jellyfish  with  a 
stinging  appar.ilu  -  runs  across  an  eel  wbich  has  m  scales,  the 
eel  promptly  removes.  External  applications  of  unplc^ssnt 
botiies  »  ill  always  cause  an  animal  to  change  his  location.  Then 
he  1-  constanl.y  as-aultid  by  the  dire  ei  emy  of  beasts,  hun)jC', 
which  is  an  instinct  which  is  evidently  universal,  to  judjje  froai 
the  actions  of  aniuia'.s.  Tiii-  -ecms  to  have  fa  hio  led,  in  large 
(art,  all  forms  of  life,  fioin  the  least  to  the  greatest,  from  the 
most  unori^anised  to  the  most  cou'plex.  Ea^  eserclMd  itself 
for  the  purpose  of  (lUin^;  its  stomach  with  protoplasm.  Then 

,  Come  the  stimuli,  uliieli  should  be  iiicluile<l  under  the  class  of 
touch,  changes  of  temperature.  No  animals  like  to  be  cold  or 
too  hot  ;  and  when  the  tem^>erature  is  disigrceablc  the  tendency 
is  to  go  a»  ay  from  that  li>cality  Among  j^imary  instincts  must 
be  included  that  i  f  reprtxiucti  ii.  .\fter  that  con.cs  the  sen>a- 
tion  of  re  i-tance,  or,  carried  t'l  a  hij^h  degree,  of  ani;cr  :  when 
an  animal's  inU  :iM-  .ire  interfered  with,  its  movements  resisted, 
it  prompts  to  the  most  cncrgciic  display.^.  So  you  see  it  is  a 
matter  of  necessity  that  mental  phenomena  he  at  the  Inck  of 
evolution,  always  providco  that  the  connecting  link  of  the  argu- 
n  cnt  — that  motion  has  ever  aflfccted  stiucture — be  true.  I  bat 
Is  a  point  wh'ch  of  ci  urse  admits  of  much  discuvsion.  I  have 
placcil  myself  on  the  afi'irmativc  tide  of  that  i|iiestioii  ;  ai«l,  if 
1  live  long  enough,  I  expect  to  see  it  absolutely  denvin-trated. 

Of  com se  the  development  of  mind  becouRs  [  .i  aiIi'c  under 
such  circumstances.  It  is  not  like  a  man  lifting  himisclf  up  by 
his  bixits,  which  it  would  be  if  lie  li  id  no  such  thing  as  memory. 
But  with  that  memory  which  accumulates,  w  hich  formalaies  first 
habilab  aad  than  tmelaie*,  cspectallf  ia  tha  sift*  ddicata 
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■mou  ti-vM,  tk«  dwilMpiaiint  of  the  mind  %%  wdl  u  Ike  mtr 
diineiy  itf  the  mind  bwomi  perf ecUj  poauble.  W« 
40Br  tatelleet  ttatongh  the  an  iiwlitinii  oif  OMt  fub^ 
4be  ooUttioa  of  pwe  fiuu,  no  ■itter  iriieilKr  it  iMi  • 
load  •  Mb-M  the  kmrwMge  of  the  cbaogctof  tke 
■    '  to  lay  up  the 


whether  it  be  knowledge  of  the  het  dmt  the  tttaf  of  At  bee  is 
very  unpleasant,  or  knowledge  of  the  tadt  {of  imw  tiM  ox,  no 
A»iih^*itlwtwighlyowore>uirt  fhe  teelh  of  thewrif  are  not 
^teootootwooBtMtwM^  orwteditr  it  be  the  eoaptot 

h.Joi.  It  noeiwM  oitd  loMdni  o  mMiii  ■nMMr 
MaiWr  of  i«uwikm»,  and  ttetaianl  boeoom  •  nonliicUjr 
Ibeiac. 

iHda  tfM  doBirtaMat  of  oaaottaai  or  Bovioaa.  it  is  alia 
Bolatod  b)f  At  ottvintUDioot*  Aolaiali  wUcb  llvo  I0  a 
\  of  flonstaat  urife  wtonOy  have  Uieir  anttf  whrie  {MMioos 
oaiiable,  sympathetie  Ninfla^ooti  we 
_  J  yfodoood  bjr  poaoB*lo4dM 

Hhto  ara  Mne  dapoftmnta  of  the  mind  wbidi  bobm  of 
IrieDdt  doeltae  lo  admit  having  had  such  an  ori^  The 
frealqr,  foriwtanoeblBaoepiedbymanvfRmidnaaakB.  Botthe 
leaaoaa  whjthqro^iaet  to  ito  pndHetioB  ia  fhia  in^  aic^  to  aw 
adnd,  not  valid.  11m  dovdopoieat  of  dm  noni  facol^,  wUdli 
bomentialiytheaenae  of  jiHlie^  "niton  to  dmm  wtt  to  M 
whbfaithoioopoof  othea^of  deaBeitorofowlothto.  Itoon- 
lists  of  two  nmtt.  Fttat  h  the  aentiment  of  beacwJmm,  or  of 
sjrmpatfay  wnh maaUad,  which givei « the deriK  totrtotthcm 
astlivAoBldbetnatod.  It  ii  aot  mCdat  ftgr  jaMiatllHt  It 
Itnmindnierej,  or  benevolence,  wMeh  b  aooDatuBM  very  la> 
jarhMR,  aad  voiy  oflaa  miapfawed.  It  reqairai»  la  dm  awoad 
plaoe,  the  oiHIdmi  of  At  iwiKinent,  of  fbo  aatwt  ialdbel^  of 
the  Mdaaal  fiwahy,  to  ooable  the  posMaror  to  dbpow  of  Ui 
I  ia  dm  iMvpu  amnnar*  The  cossbiaMba  of  latbaal 
tnm  in^ip'toat  wliJi  boaowlOBCo  ooncllMMi 
r  of  joaiiet^  whMi  haa  beea  dorbod,  ao  dorfi^  aa  a  nnn« 
of  AadcfaloMwatof  those  two  departmmb  of  thoaataMi, 
dm  OBMiioat  and  no  iaidleet« 
Xttaaaidfhataae»eof  justice  could  not  be  derived  Ihmi  the 
tof  ao  jaMtea ;  that  it  could  not  have  baaa  derived  from  the 


Matooftthqa  wUdi  we  find  ia  the  anbmb,  bccaaae  ao  aidmal 
bkaawa  toaddbit  laal  jnstbe:  and  that  obieolloB  b  valid  aa 
teaa  It  goaa.  I  aoitpact  that  no  aniaml  has  mob  ebaerved  to 
•how  a  tfaaamua  of  jeatiee;  That  thn ihow  qnapatbf  and 
UadacMtbore  b  noqaotioB;  batKhcnUeonea  tonalnii>ttce 
dMTdOBOtdis^it.  Batdoaamaadi^yjoidoe?  Do  ali 
men  iMi/m/mM  jiutioe?  I  am  veiy »«  not,  Thcio  aie  a  cood 
many  niea  in  dviii^ed  ooouinnities  "id  tfaeie  are  amay  tr&Ni; 
who  do  not  know  wliat  justice  is.  It  does  not  exist  a«  n  part  of 
every  amatal  coouitution.  1  never  lived  among  the  Bu'-hnen, 
aad  do  aot  know  exactly  what  their  men'al  consiitotion  is ;  but 
la  a  naenl  way  the  justice  of  s-avagcs  is  re»tricted  lo  the  very 
■aadckt  pMdUe  circle — that  of  their  trihe  nrof  their  own  family, 
llmre  b  a  daai  of  people  wIk)  do  not  and.r.stand  justice.  I  do 
aotieiarto  peopte  wbo  know  what  right  is,  and  do  not  do  it ; 
bat  to  the  primitive  state  of  moral  character,  in  which,  as  in 
duldrco,  a  tease  of  justice  is  unknown.  1  call  attention  to  the 
fact  btnaaff  rente  of  our  friends  htve  been  veiy  niuch  afraid  that 
fhedeaMmitiatkmof  the  bw  of  evolotkm,  poyaical  and  meta- 
pfayileal,  woeld  raolt  b  danger  to  society.  I  taapeet  aot.  The 
mode  in  whidi  I  nndenttand  this  question  appevs  to  me  to  be 
bmcficial  to  society,  rather  than  injurious  ;  and  I  therefore  take 
the  liberty  of  appending  tfai-t  part  of  the  subject  to  its  more 
matctUl  aspect. 

To  icfcr  to  another  topic,  and  that  is  to  the  origin  of  lire,  the 
•fliyrfeal  boai*  of  life.  The  word  "  life**  is  so  complex  that  it  is 
Veccarary  to  define  it,  and  <:o  lo  define  it  away  that  really  the 
word  "  life"  docs  not  retain  its  u-ual  definition.  Many  pheno- 
mena of  life  are  chemical,  pfayMcal,  mechanical.  We  have  to 
remove  all  these  from  con  idcration,  because  they  come  within 
the  ordinary  b«s  of  mechanical  forecas  bat  we  have  a  few 
ttkings  left  which  are  of  a  different  dianaiar.  One  \^  the  law  of 
(niwth,  which  is  diitpbycd  in  the  proccaaea  of  embryonic  succes- 
•fan;  secondly,  the  woadcrihl  phenomena  of  acnsibility.  Those 
two  thii»s  we  hive  not  ]pct  itdnce^  to  any  idenii^  with  the 
cnrdinaiy  laws  of  force.  Ia  the  phenomena  of  embryology  the 
pbaeoamaa  of  evotation  are  lepeued,  oaly  eoooentnted  ia  the 
MUM  duoei^  iriddh  aateah  have  to  pane  80 


Aa  fmieral  ph< 

of  embryokwy, 
bibe  nature  oip 
b  fband  tedding  only  in 
varied  cbeouca 
from  a  phyaical  atandpoiat 
has  paaed  through 
periods,  it  u  probable,  wov 
very  poor  chance.    The  earth  has 
chngea  of  temparatare^  many  of 

Aat^  Ab  l&^pM^^toAa 
Inp^eaemnri^aa^td^Me  a 

O60BIMvUy  ^oo^pjjf  bsdloB  o^^^pi' 
remote  tdMrw?  Itvaaldbt  a 


eaplaiaa  Ac 


planet  it 
a  alightly 
protoplasm  J  to  oalled 
Aia  vrodd,  as  yon  all  Inww, 
■a  of  temperature.  IM  euly 
ly  bet  Aat  protoplamn  had  a 
pamad  thioegha(Nat  ami^ 


the 

fcrai 
bAeoB^aattflfMfe? 

laa  will  venture  m  do  aai.  K 
of  this  great  udvatae,  doea  ■ 
ia  AoeetetoA. 
aiaaiiitteBi  It  b 


(;cthrr  iinprobaHle.  The  oarU'Bly  b  that  fan  Aoao  planets  which 
are  in  proximity  to  the  aaa'a  beat  Aam  oodd  be  no  pcotopbsaa. 
Frotepbam  ia  the  itmoto  niaaeb  weald  be  a  hard  mlnentl*  end 
BBH  iheaaa  k  worii  be  dwdpabd  lato  ha  omponent  gaamu  80 
Aat,  if  Ufa  bo  feaad  to  otherpamof  ihb  naivencb  it  meat  laride 
hiaenedlflmatktodofiBatcrid.  ItbeatieamlymhaMeAat 
the  phwleil  ewdWeaa  that  lealde  la  nriHiipbaai  mfgbt  bo  Iband 
in  OAs  hhida  of  matter.  It  b  to  im  ohmabal  famrtaam  aad  ia 
its  phvatedcaMitMion  that  ito  adaptoitaa  to  Bib  laridto ;.  and 
the  ^tyded  oonadtotkm  mermaiy  far  Ae  laikBHdba  of  life 
ma»be«all>up,x>'ed  10  eaut  fa  aaMar  to  oAerfarta-of  Ae 
mivene,  I  only  ^ay  thedoorb  open  aadaet  doMdi  aaf  one 
who  asseib  that  life  euaot  cabt  to  auyalhar  aMtoAa  b 
protophum  b  — imm«  Aaa  the  woddof  i«b 
permit  hba  to  amame.  Aad  Aat  it  is  coofiiwd  to  thb 
pbnet,  aad  bbI  fa  Ae  gtod  systems  of  Ae  mfemn 
aanmptba  will  aot  for«  moaMBt  be  aOoeped.  ThcfafiNo  the 
subject  ia  ooawfalA  aUoaaaa  «  fteefidd  fertenn  inveatiga* 
lioat  it  b  bf  B3  neaaa  dotod  to  Ao  aMit  important  bwa 
wUdi  It  Biiiiieili  to  Ae  ruttead  Afakcr.  I  hope,  therenw^ 
If  Ae  evidaace  in  favour  of  Ab  bypoAa^a  of  the  craadoa 
of  liviaic  foram  be  regarded  aa  trae»that  nooaewfllitnd  to  it 
any  ground  for  any  very  terioBa  moditoMleaofedatfaig  Ideas  on 
the  great  queaticaa  of  right  aad  mon^  wbidi  have  mm  tmoe 
lieen  knonmbiracaaaareMltofaffdioaiyospericace,  aadi  *** 
ool  any  adcanne  demeartiatloa  wfaaboevcr. 


THE  REAf ARK  ABLE  SUNSETS 

\]17E  have  received  the  follo«ing  further  conimunitations  on 
**    this  snbject :  - 

Rr.t  ERRiKO  to  Mr.  Meklola's  letter  in  your  last  number 
(p.  224 ) ,  1  beg  leave  to  >tate  that  1  Ukewiae  ofaravved  an  a«loai<lniig 
atmospheric  luminosity,  out  ide  of  this  town,  at  3-3  a  m.  in  the 
moonless  and  foggy  night  of  Jaauarpr  I-2.  It  i«  reported  tbat 
in  these  days  the  "  Damcrongsertcheinnngen  "  have  af;ain  beea 
very  striki  g  at  many  pteees  in  Geroany.  Ifere  the  state  of  ihe 
atmosphere  has  of  late  been  unfa vourabb  for  observing  tboRe 
phenomena;  their  most  brilliant  diqiby,  a  "red  glow"  of 
oextmordinary  extent  and  intenabj,  I  tmtnarad  on  the  morning 
of  December  i,  beginning  ahoat  two  heme  before  snnrise. 

The  view  that  the^  luminodtba  are  caused  by  volcanic  dust 
acting  n«  nuclei  for  the  condenaation  of  vanour  in  the  higbrr 
strata  of  the  atmosphere  nill  have  ^nggcsteci  to  many  of  yonr 
reader*  the  pcobabuity  of  so-called  coanrical  dost  beit%  often 
derivable  from  siodbr  torrOktrial  sources.  To  me  it  ba<,  more- 
over, recalled  an  hypedMais  on  the  origin  of  meteorite*,  put  forth 
some  twenty  years  ago  in  an  elaborate  treatise  by  Mr.  P.  A. 
Ke&selmeyer  of  Frank  furt-on>the-Maine  ("  A1>bandlungen  der 
Senckeubergischen  Naturfar.-chenden  Gcsellsdiafc,"  vol.  m.\, 
Mr.  Kessehneyer  contends  for  the  derivatioo  of  meteorites  fram 
eondensation  of  metallic  and  other  vaponrs  i'^ncd  from  vol- 
eaaoes ;  he  distinctly  supposes  those  of  Eastern  Asia  as  dud 
sources,  and,  among  other  ingenious  reasons  for  the»c  view*,  he 
particularly  in>ists  on  remarkable  statistics  of  geogra]ihical  and 
seasonal  distribution  of  stonc-falK  (Natdrk,  vol.  xvi.  p.  5S^. 

I  am  well  aware  ol  the  momentous  difficulties  of  this  njFlto- 
thesis,  which  fails  to  explain  why  such  oMsses  of  vapoor  (or 
dust),  after  travelling  for  enormous  distances,  become  onndon-ed 
into  solid  bodies.  On  the  oAer  hand,  thore  appears  to  me  aot 
lo  be  inch  a  contradiction  to  aatfoaomical  theorka  as  might 
aeem  at  first  sight;  the  view  to  ^aeadoa  woald  mately  tovom 
dm  amannitioa  ami  ckaio  an  irdiaUa  and  fisabalbi  Aom  which 
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precede  the  All  of  mcteorilu  iMne  of  «  distinct  nature  ftem 
thoM  whidh  Meompeoy  Ibe  periodical  aivanni  o(ahootiM|  ittn, 
and IhcfebjrotaaifiKt  their coonical  origin.  Aafitfetlkaow 
there  doci  not  exitt  a  caaaectioD,  which  might  be  expected  by 
the  nsual  theory,  between  thoM  periodical  swarms  and  incrc.l^cvi  I 
freqoency  of  stone-EilIs ;  on  the  other  haitd,  it  is  evident  that 
the  late  extraordinary  manifestations  of  volcanic  activity  Inu^t 
furnish  a  crucial  te-t  for  the  hypothesis  in  que^ion ;  if  U  wei* 
right,  there  mu^t  lie  expected  an  augmented  fall  of  iiirlenrilea  lo 
f  dlow  thii  period  of  dut-epraading.  O.  WsmuUM 
Fnibwc^  Hedwto,  Jemnrjr  S 

Amonqst  the  many  interesting  points  for  consideration  in 
connection  with  the  late  jiunset  phenomena  is  the  very  general 
prolongatian  of  twilight  produced  by  them,  doubtless  from  the 
reflection  of  the  son  s  rays  from  clouds  or  diffused  va|X)ar  at 
a  more  than  ordinary  elevation,  after  the  tun  hid  set  to 
at  a  lower  level.  In  reference  to  thi«  subject,  Mr. 
K.  Dougla-s  Archibald  stales  that  he  estimated  the  height  of  a 
glomit^  stralum  (i.r.  <  iffused  clouds)  as  frjm  ten  to  thirteen  miles  ; 
tliat  Miss  Ley,  from  calculation,  had  given  thirteen  miles  as  the 
height  of  a  similar  elood,  and  in  continuation  he  safs:— "I 
think  this  height  U  far  more  probable  than  fortj  mile*,  as  ealen- 
lated  by  Prof.  Ilelmholtz.  Besides,  can  we  imagine  either 
vapour,  or  volcanic  dust,  or  a  mixtnie  of  both,  to  be  eapaUe  of 
remaining  in  snspeasion  in  the  air  of  socfa  tenaitf  at  most  exist 
at  such  an  altitude?"  fNATtnii,  December  90^  1883,  p.  t76). 
To  this  qneetkm  I  wowd  reply  by  another,  and  ask  if  we  can 
imagine  vaponr  or  volcaide  anst  lo  be  capable  of  remaining  in 
suspension  in  air  of  aome  I7,0(X>  limes  less  density  than  water, 
a«,  at  thirteen  miles,  high,  that  i't  abiot  the  calculated  compara- 
tiTe  density  of  the  two. 

Or  I  will  go  farther,  and  ask  if  any  one  can  imagine  that 
water,  which  is  aboot  860  liaaes  heavier  than  the  air  at  sea-level, 
can  be  suspended  in  Ibe  atmosphere  without  the  aid  of  some 
buoyant  power. 

A  theory  on  the  cau.se  of  rain,  stomv,  the  aurora,  ftc,  wbtdi 
I  submitted  to  the  British  Association  at  the  GhlCMr  Ncethlg, 
1840  (see  Rejwi),  was  briefly  as  follows 

That,  as  elect<icity  co-its  the  surface  of  all  Ixxlies,  occupies 
space,  and  has  no  weight,  in  evaporating,  the  minute  |>articles  of 
water  take  up  electricity  in  accordaioe  with  their  surface  z\v\ 
leaperature,  and  are  buoyed  up  into  the  atmosphere  by  it,  where, 
if  oiodensed  (i.r.  cooled),  their  capacity  for  el«etricity  is  reduced, 
and  the  surcharge  is  retained  or  pa<ses  away  in  accordance- with 
the  oondneting  or  noo^oondnctlng  stale  of  the  atmosphere.  I 
cannot  go  farther  into  partlcnlan  in  this  paper,  bat  I  OMiy  tar 
that  I  haTe  no  knowledge  of  any  phenomenon  eonoMtei  ndtb 
thecanse  of  rain  which  is  not  ezpUcable  in  accorduM  with  the 
tfceciy,  although  forty  years'  emrtioB  has  not  cnaUai  me  to 
hciqg  it  fUrly  under  con*  Mention. 

In  my  fint  paper  I  snggestcd,  as  a  test  for  the  tbaocy,  that 
caadnctoai  ihoMd  bendMofromtheeitrthtotihenglaMofae 
cload%  nadcr  tha  id«i  ^  the  withdrawal  of  dedndty  by  this 
■cans  woold  Modaee  lain  in  temperate,  and  the  anrara  in  frigkl 
regions.  Aaa  I  hold  that  I  am  fully  home  oat  on  both  these 
poiBts  by  Pre£  Lemetrdm's  grand  anmnl  eipcriaeat ;  as,  on 
llHiwaaMliaB  bdnff  Bide  tw.«eeB  the  wireworit  on  llie  top  of 
Ihemomitain  and  the  earth  at  the  foot  of  it,  dectric  cntremts 
n««  obMned,  the  a»nn  beenae  iMfak*  tiie  fenaatfea  of 
iee  oa  the  wiicwoifc  wet  n  heavy  ea  to  brealt  it  deem  t  thus 
ihowiag  Oat  tain  would  ham  fidtea  if  the  eaperimeat  had  been 
triad  in  a  lower  fatitode.  I  hold  also  that  the  etpcfiinent  already 
ptofves  that  electricity  it  the  buoyant  power  of  vapour  m  the 
ataaospbere. 

With  respect  to  the  undooMed  great  elevation  nf  vapour  and 
vaicaaia  dost  thrown  apby  the  Java  eruption,  1  have  long  been 
kdtobcUewitktteleeMaiyeoetsibe  twfoee  of  bedlet  in  .tc- 
eaedaaee  wttli  thefar  tenpanitwas^  and  that  the  ■0B*1»raing 
piiMieity  of  wperheatad  metal  b  firom  the  intense  force  with 
vhIA  electricity  coau  the  tnrfaee.  tbns  the  hand'ls  not 
•ctaol^  fa  eoBiaot  wi  h  the  metal  when  daeed  apoa  it  {  end  in 
the  case  of  eflneat  high-pressure  stean^  T  bdleve  the  partidei 
are  ao  coapletely  srrapped  up  in  their  eoatings  of  euetricity 
Aet  they  do  not  toeeh  the  object  the  steam  iapbm  on.  Itear. 
iaglhtaeMlBtibi  aM*  «^  be  haettied  that  par- 

ttaeaof  dost  or  water  as  vapour,  when  cost  op  ma  a  volcano, 
aw  be  Bt  the  highest  conceivable  InapenMeN^  and  ohaiged 
imb  rtectfieity  in  a  like  degree,  and  thati  batag  drlvea  np  by 
eaireolaof  haaedeir,  theiiertielcimaf  fiMtoeadenttloii  tmt 


aibeee  that  of  osdinary  w^oer,  and  may  remain  suspended  there* 
moeeerlew,  in  aceerdaace  with  the  aett<«oadacili«  oMdilion 
of  Aeannosphcfeatsudiclefatiaas.  G.  A.  Rowiti. 

Oxford,  January  2 

Amongsi  the  nimy  int  resting  question-*  r:ii  ed  by  the  >iiscu^• 
siun  on  the  recent  sun  cts,  m.t  il.c  U-.ist  jiitric  tit-g  i»  the  imeslicc 
of  the  upper  cu  rtnts  ol  tlic  atmi  sphere.  Mr.  iNurman  Lockyer, 
in  his  article  in  the  Tima  nf  I'cecmherS,  writes  of  the  pre- 
sumed translaiion  of  volcanic  dust  round  half  the  equatorial 
circumference  of  the  caitb  in  !'ix  days  a^.  being  in  accordance 
«ilh  our  actual  kuowlctlgc  of  ihe>e  currents.  There  arc 
proljably  miny  readers  of  Nailkk  \t  sides  my.clf  who  wouM 
be  glad  t  j  be  ref  rrcd  to  the  oSxi^ rvations  upjn  which  thi» 
statement  is  founded. 

An  opinion  prevaiN  that,  in  tin-  r  itatioa  of  the  earth  aWit  its- 
axis,  th  -  hijjher  jiarl.-.  of  the  ;',tiuij-.;ihL-rtf  uiost  to  .i  ccrt.iiu  eatenl 
lag  l>ebiiid,  lliu-  i>ri>ilucinjj  an  ca  t  wind  rchilivcly  to  the  surface 
■  if  the  earth  ;  audit  we  allow  i>ursclves  to  adopt  this  view,  we 
may  ea-ily  luujjine  thai  in  the  eqiutunal  rc^;ion»  there  may 
cx;<.t  an  upptr  tuiient  from  the  east  having  sullicieut  velocity  to 
meet  the  CISC  sup|xised.  Itut  cm  thi  \iewtie  jii>iHied?  Is  it 
not  more  icisonahU-  to  c  insider  that  the  wlulc  mI  the  earth's 
atmosphere  rotates  with  the  earth  as  if  it  were  part  and  jiarctl 
of  it  ?  It  \\  difficult  to  see  w  hy  1:  should  not  do  •-o,  unless  we 
>uj)po^e  a  resi^tinij  mr.Uuin  occu]>yirig  the  1  liter- phtnetary 
spaces. 

It  M  certainly  rcnurk.iUlc  how  we  ll  (on  the  volcanic  hyi>ollicsis) 
the  entire  observation^  of  the  coloured  s-j  i.scts  and  .i-.siKiated 
phenomena  agre^  i  li  ihr  supposition  of  an  ca.t  «ind  sweeping 
round  the  earth  with  lunriijauc  ^pecl  in  til'.-  "a ;  '|<cr  re;,'ion5  of  the 
a  mosphcre.  Nut  oniy  tin."  ilj>L'rvati  ns  Ir  mi  the  Mauritius, 
Cape  Co.\>t  Cattle,  Bra/il,  ami  iho  West  Inoics,  but  eve  i  thost; 
from  the  Sandwich  I  l  rnl.  ,\inl  doin  Au  traha,  may  i  c  mane  to 
hirtiioni  c  with  thi>  t'le  i),  .iiiii  the  Jii^t  friiin  Kr.ik.itna  may  t.<.' 
said  tohavcuuide  "agriie  loun'l  lhc<aiiii  '  in  a  lu;liii.;ht.  Hut 
in  cusc  the  theory  should  ]>r  ove  to  b.  iiaiimi- le,  ii  maybe 
worthwhile  lo  inquire  whether  some  ot  tbesr-  earlier  ob-ei  va- 
lions  may  not  liiid  their  ex|>'aiiatiiin  in  an  earlier  erii(ilioii  of  the 
same  volcatiu.  The  first  ri  in  ion  of  Krakntoa  is  said  to  have 
occurred  on  May  20.  '.unl  1;  i>  e\ii'v;it  thu  louj^  before  the 
date  of  the  great  eruiili  m  (.Aiitju^t  .idj  eii  Liiou^  i|aaiiti'ies  of 
luatcriil  hfl  l)een  ejected,  v.l^t  IicIiIn  of  tl  latm:;  pu  nice  having 
been  met  with  in  the  neighbouring  seas  at  various  times  between 
July  9  and  August  12.  GlOtOB  F.  BURDia 

Clifton,  jaimary  7 

Omk  feature  of  the  recent  sunrises  I  have  not  seen  described* 
vis.  a  huge  and  striking  pink  semieirele  oppoeile  dw  auib 
havinc  a  faitaish  centre.  1  have  only  iwiee  seen  it  w«K  nHrkca, 
vis.  on  November  37  and  Daotmber  1$.  This  seems  to  be  one 
distinct  mark  of  differcnes  between  these  sunrises  and  ordinary 
ones,  inasmuch  as  I  never  saw  it  before,  though  possibly  this 
may  be  partly  owing  to  the  phenomenon  only  lasting  a  few 
minutes  at  each  time.  On  Novcmiier  27  It  w  as  at  its  height  at 
7.43  8.ni.  At  7.50  ihcre  only  a  trace  of  it  left.  On 
lisoember  1$  it  was  at  its  beij;ht  at  8.6  a.m.  At  8.4  it  was 
very  fisint,  aiid  by  8.16  it  had  again  become  so,  and  ua-  whitish. 
At  8>da.ia.  the  north-western  sky  wa«  darkish  to  an  altitude  of 
nbont  S*f  H^ht  pinkish  purple  thence  to  icP :  so  fiur  dw 
appearance  was  quite  ordinary ;  but  on  the  darkish  sky  rented 
the  broad  half  ring,  which  vras  pink,  hut  the  inner  part  inclining 
to  salmon«o>«la«red.  Being  much  brighter  than  the  pinkish 
purple,  it  obscured  it  where  tbey  crossed.  I  estimated  the  radiu  < 
of  its  outer  edge  at  at>oal  25*,  and  therefore  its  apex  was  aboot 
30°  in  altitude.  Within  the  ring  was  a  bluish  white  semicircle 
of  aboet  half  the  radius  of  the  pink  semicircle ;  whish  was  thus 
I2*0rl3*in  width.  The  sky  beyond  was  blue.  The  pheno> 
menon  seemed  to  be  an  ordinary  cirrus,  though  this  was  of  an 
indefinite  type ;  the  spaces  between  its  wis|>s  were  pretty  blue  in 
all  parts  of  ihe  north-western  >ky,  but  partook  (omewhat  of  its 
colonr.  On  November  27  there  did  not  appear  to  be  any  cirrus, 
hut  the  semicircle  most  have  been  on  the  nlm  which  has  been  so 
lemariubly  coloured  detieg  sonrise  and  sunset  I  have  noticed 
tmees  of  this  semicircle  on  one  or  two  other  mornings,  but  so  litint 
that  I  should  not  have  noticed  it  if  I  had  not  looked  for  it.  I 
presume  thnt  it  is  of  the  ssme  character  as  the  pink  circle 
with  gr^n  or  blue  centre  that  has  been  visible  round  the 
son  by  day.  This  al  o  is  a  phenomenon  which  I  never 
observed  previons  to  last  month ;  it  was  most  striking  about 
the  afith,  but  oontiaess  to  be  seen  almost  daily.  This 
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hvowi  the  Tolcanic  dust  thtorjr ;  tar  it  b  rtruic*  that  I  diottld 
never  have  noticed  it  before,  if  it  ii  of  commoa  occurrence ; 
•dU  we  know  that  a  phenomenon  it  more  easily  seen  again  after 
it  lias  once  l>een  ofaaerwd,  than  seen  in  the  first  instance.  Can 
tbese  ^ink  rings  be  aeoounted  for  optically?  If  thtj  cmM, 
would  it  not  throw  modi  Ijglit  apon  tiw  cioie  of  Hie  nne  mn> 
iliet  and  saniets? 

With  regud  to  tlie  lieight  of  tfie  fila  wUdi  lias  eanaed  tlieae, 
I  thonld  like  to  ask  whether  h  ii  cooiidered  proved  that  the 
•w  it  Mnnlljr  ihiiiiflg  OB  it  M  &r  into  the  twilWfat,  or  whether 
the  rionr  0119  not  be  oaned  br  leHeetion  from  bright  iky  upon 
«Udl  the  ma  b  featlj  fhinmg.  The  after  glow  among  the 
AIp<  i*  cleerll  oaoied  in  this  latter  way,  and  not  by  the  ran 
shining  Vfom  tb*  mountains  them  elves.  At  the  same  time,  the 
appeanaet  ef  drroa  ckrads  dark  against  the  tvigfat  sky,  as  oc 
cund  tirft  aomlag  at  absvt  7.40  eeems  to  point  to  the 
i3a  liiiiif  far  above  them.  Thos.  Wm.  Backhouse 

anMhad,  December  19, 

PJ.  Thia  morning  the  pink  half-ring  was  again  conspicnous, 
onhr  Oe  iuir  half  was  nearly  white  i  within  wm  ikt  bfaHi, 
daradi,  u  before.   It  was  at  itt  best  at  8.10 1.01. 

December  20,  1883  T.  W.  B. 

I  learned  from  a  Dutch  paper  (but  I  forget  from  which)  that 
a  i/tu  SUM  was  observ  ed  at  Paramaribo  in  the  begioobK  of 
Sratember  (I  ibiok  it  wm  the  and  or  the  6tb). 

StnllCH^  Jn"ii7  K>  If  KROSt 


The  following  letter  appears  in  the  Timtt  of 

"  A  ahowcT  of  matter  having  '  a  white  solpharoos  eppeeniBoe ' 
b  reported  from  the  vicinity  of  Qneenstown,  Cape  Colomr, 
towards  the  dose  of  November.  The  appended  paragrapb, 
giving  an  account  of  the  phenomenon,  i«  extracted  from  a  Km- 
lierley  (Griqnaland  West)  newspaper  of  December  i.  Taken 
in  connection  with  the  description  in  your  correspondence 
oolumns  of  December  25  of  a  aomewhat  analogoos  shuwcr  at 
Scutari,  the  para  /raph  is  certain^  interesting  ud,  perhaps,  of 
value  t  >  physicists  invettigatiqg  tM  cewc  of  UM  recMtt  celestial 

phenomena.  WAtTCK  CLAKK 

"  Edinburgh,  January  3 

"•We  were  informed  yesterday  of  the  occurrence  at  Glen 
Gfoy,  ab'jttt  twelve  miles  from  Queenstown,  of  a  phenomenon 
which,  while  it  lasted,  nearly  terrified  the  \\hite  and  native 
popolalion  out  of  their  wits.  On  t  he  afternoon  of  Wedne^- 
day  a  thick  shower  of  matter,  presenting  a  white  sulphurous 
appcamefc  fell  in  the  valley  in  which  this  vilL-ige  i< 
Sttnalc^  nif  passing  right  over  it  from  cast  to  west,  covered 
tte  Cntin  ■orface  of  the  country  «ith  marble-sized  balls 
of  aa  a4iy  paleness,  which  ctumblcd  into  powder  at  the 
slightest  touch.  The  «h7wer  was  confined  to  one  narrow 
streak,  and  while  it  lasted,  we  are  told,  the  surrounding  atmo- 
sphere remained  unchanged  and  clear,  as  it  had  been  before. 
Great  ncises  accompanied  the  shower,  and  so  frightened  the 
{Mople  working  in  the  6eld»,  who  at  first  were  nnder  the  imprcs* 
aioo  that  it  waa  a  descent  of  fire— the  while  snhstanc  gHstening 
in  the  iwn  that  on  perceiving  it  they  fled  into  their  houses  for 
shelter  No  damage  was  caused  by  what  fell,  and  upon  ex- 
aminatioo  of  the  sabstance  afterwards  it  was  f^und  to  t>e  per- 
Aetlf  harmless.  At  fir>t  the  little  balls  were  soft  aixl  pulpy,  but 
fbtf^  gndMlly  became  dry  and  pghrcriwi,  crumbling  at  the 
We  have  before  n*  a  piece  of  earth  on  which  one  of 


fSmm  HM,  and  the  mark  lef^  behind  resembles  a  splash  of  lii 
wuh  or  dnibr  matter.   It  docs  not  imell  of  sulphur.' " 


Ms.  ]onif  TnB0TT» 
at  fellows  to  the  Aidbqr  MmU, 
onr  evening  skies  for  hi 
rit. 


ibi  appewnee  aloy"  the 
fleeted  anuaieutly  finw  n 


in  the        ngtoM  «r  dw 
the  red  ^ow      ait  to 
appaiciil  laifaot  did  not 
taeir  above  it  at  aa  allftade  of 
first  white,  qnjelih  c 
being  of  a  deeper  wN.  Of  all 
wltMMcd,  itwas«M«f  lha  1 
meaaoloarfarthatpaM  «f 
oma  «h|ect  to  nA  iatanal 


N.S.W.,  writes 
paiBeoted  by 
I  iMut  hii  beta  the  subject  of 
the  1411^  the  sky  wa'<  almost 
hnA*red  light  again  mide 
■weal  boriaoB.  It  was  ro> 
hnMUe  and  gaue-Hhe  cloud 
llicve.   About  seven  o'clock 
.  frim  •  ioliuiy  duud,  whose 
id  tea  enawa  dagraei^  pnawled 
*S*.   Tib  ekad,  vAkh  was  at 
lo  a  bMtifnl  fiMa,  its  botdan 
*  a  Bhtoifa  that  I  have 
vldbla.  It  NMacd  tu 
a  ariaaMik  Wnf  an  Ae 
•a.  It  KWB  aftcreMida 


resolved  itsdf  into  several  doodleti,  aad  SnaUv  diiappevcd. 
Two  or  three  other  small  donds  were  visible  at  the  tame  tiiM, 
and  about  the  same  altitude  above  the  northern  horiron,  bot 
these  were  of  a  «ray  cdonr  throughout.  The  eastern  sky  aboat 
the  moon  was  of  that  deep  blue  whidi  is  frequently  observed  to 
surround  her  when  rising  during  the  winter  oppositions.  Shortly 
after  the  dispersion  of  the  green  cloud,  the  ruddy  glow  gave 
place  to  th«  ordinary  pale  gray  of  the  twilight,  but  fay  half-patf 
seven  o^dock  the  wcaten  ncy  became  saffitted  with  red,  bat  thb 
time  «f  a  daiiaf  and  aiore  aiirora>like  tint.  It  did  not  appear, 
as  u  Oa  ianav  case,  to  be  reflected  from  hasy  cloud,  aad  it 
exteadodnaAl^ibvintharity.  Thb  repetitioa  of  the  laddy 
glow  OB  tiha  awe  cveaiog  is  a  phenomenon  whidi  I  had  wit* 
nosed  oa  aeveral  occasions  dunng  the  present  month.   I  re- 


member that  many  ycarK  ag  j  (probably  twenty-five)  a 
similar  paldi  of  ndlii^  aaadtoautke  iu  appearaaaa 
after  anatt  in  ^      aaift  wa't  This  phen« 
previeady  to  Um  aoameaeeaant  of  my  reguhr 
ohservattoaa  la  tSbu  aad  «a%  I  Oiak,  contemporaacoat 
very  dry  winiar.  iSat  flM  pTMat  ladflif  ddci  are  not  n 
local  pheaoownoBbabvioatftoai  the  aiat  fbat  they  have 
regularly  olHtrvad  doiiac  lha  paM  ffaiaa  anatha  over  a 
able  portioB  of  tba  ladba  Oeeaa. 


UNIVERSITY  AND  EDUCATtONAL 

INTELLIGENCE 

CAMBatOGB. — ^The  following  appointments  have  been  1 
in  aoowdaace  with  Grace  No.  19,  confirmed  on  December  6 
bat :— J.  H.  Randdl,  B.A.,  Pembroke  College,  AssisUnt  De- 
mon's t  rat  or  in  Physics ;  J.  C.  McConndl.  lt.A.,  Clare  College, 
Assistant  Demonstrator  in  Physics;  K.  H.  Solly,  DemoBstrator 
in  Mineralogy,  and  Assi>tant  Curator  of  the  Museun  ;  Walter 
Gardiner,  U.A.,  Clare  College,  Demonstrator  in  Bctaay;  A. 
Sheridan  lf.A.,  Trinity  College,  Senior  Demonstrator  In 
Phy«iology;  W.  VArcy  Thompson,  B.A.,  Trinity  Colle^ 

junior  Demonstrator  in  Physiology ;  A,  llarker,  B.A,,  St, 
ohn's  Coll<^e,  Demonstrator  in  Geology.  Baron  Ana^de  von 
Hiigrl  has  been  appointed  Curatar  of  the  Moseuai  of  Geacral 
and  Local  Aichimoir* 


SCIENTIFIC  SERIALS 

The  Amfricatt  yfiurnal  of  Scitnet,  December,  1&83. — Some 
points  in  botanical  nomendatnre,  a  review  of  "Nouvelles 
Kemarr]ucs  sur  la  Nomenclature  Botanique,"  yas  M.  Alph. 
de  Candolle,  Geneva,  1883.  by  Asa  Gray.  The  main  object  of 
this  vcrj-  valuable  contribution  to  the  vexed  »ubject  of  botanic 
nomenclature  i-.  to  enforce  the  principles  and  mpplemcnt  the 
data  su|)plicd  by  M.  de  Candolle  in  his  epoch  making  work. 
His  doctrines  are  on  the  whole  cordially  accepted,  and  often 
very  ably  illustrated,  while  here  ami  there  some  useful  sugges- 
tive remarks  and  criticisms  are  offered  on  matters  of  detail  upon 
which  diversity  of  opinion  and  practice  still  prevail*. — I're- 
carbonifcrous  strata  in  the  GrarKt  Canon  of  the  Colorado, 
Ariiona,  by  Charles  D.  Walcott.  The  results  are  here  embodietl 
of  over  two  m-)nths'  careful  examination  especially  of  the  Kaibah 
Division  of  the  Grand  Can  in  and  lateral  gorges  undertaken 
during  the  winter  of  1882-3.  The  author,  an  active  member  of 
the  United  States  Geological  Survey,  concludes  that  the  Grand 
Cafl  m  and  Chuar  p-oujis  correspond  to  that  of  the  Keweenawan 
of  Wisonsiii,  l)oth  lieing  referable  to  the  Lower  Cambrian. 
Jointly  «  ilh  the  I'aradoxides  horizon  of  Braintrec,  Massachii.seti>-, 
and  St.  john'«,  New  Brunswick,  the  oleneilus  of  Nevada, 
Vermont,  New  \'ork,  and  Newfoundland,  and  the  Putsdaui 
series  of  Wi.sc  in'-in,  New  York,  Canada,  &c.  ;  they  constitute 
the  Cambrian  a.^c  as  m)  far  determined  in  North  America. 
—  CotUri  lulii  riN  t.)  meteorology,  nineteenth  pajier,  witti  three 
plates,  l  y  I'riif.  l-,lias  l.ooniis.  This  paper  deals  at  smne  length 
with  the  barometric  gradient  in  great  storms.  The  results 
cnfina  fai  a  fcaeral  way  the  accur.ic>'  of  Kerrd't  f 


g-»<W64(aacott|.  +  ^//' 
eoaf  (I  -f  '004/)  f 


where  G  denotes  the  barometric  gradient  in  millimetres  pet 
d^ree  of  a  great  drcic,  or  sixty  geographical  miles.  Bat  it  b 
shown  ihit  the  effect  of  friction  is  consiaerahly  greater  than  was 
supposed  by  FerreL— A  brief  study  of  Vests,  by  >l.  W.  Har^ 
 The  aatha-ooBsiden  it  probable  that  thb  anarddbasa 
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(liaoMter  of  over  joo  mile*,  Art  AtmnMii  the  mooo  u  he^ 
•UtMo,  bailee  lacks  an  appredaUa  ateo^baw  aail  water,  llw^ 
the  inegalariiies  of  her  light  iadieate  •  nmiih  nuftM  and 
raMtiaamlMrasiB;  latUr.  ibrt  whrt  to  tme  of  Vcita  U  likely 
lohatiMv  amMb  MMAMMu,  ofthaeflwraHaroMi.— Ona  new 
fonn  of  idenium  cell  and  vmm  alaetiieal  dbeovcrfca  made  I7 
h>  aae,  bjr  Charles  B.  Fritta.  TUa  Mir  farm  «r  admiiMD  cell 
has  the  foliowins  properties :— (i)  ita  ra«t<hwea  caa  be  laad*  as 
low  aa  denred,  dovn  to  nine  ouia ;  (3)  the  ^|ht  la  mad*  to 
strike  the  cell  in  the  fame  plane  as  the  current ;  (3)  it  i«  far 
luore  sen'iitive  to  light  than  any  before  known,  one  cell  having 
had  fifteea  times  as  high  resistance  hi  daric  as  ordinary  diflnsed 
dayliliht  fai  a  room.  Since  Ihe  paper  was  written,  the  anthor 
announces  the  discovery  of  a  new  form  of  ^leletiium,  quite 
ealonrless  and  traasparcnt,  obtaii  ed  undrr  comlilions  excluding 
emything  but  selenium. — The  laehiaa  earthquake  of  July  28, 
iSSjt  by  C.  G.  Rockwood,  jn.  The  anthor  oonclades  that  this 
distnrbuioe  had  its  orgin  in  a  rapture  t.-iking  plaoe  along  an  old 
volcanic  fissure  running  roughly  north  and  south,  and  extendini; 
radially  under  the  nortnern  slope  of  Mount  Kpomeo  ;  and  that 
the  cau'e  of  the  increa  ed  tension  resulting  in  ibis  ni  •tore  must 
lie  refietral  to  the  residual  volcanic  activity  «hich  Iichia  shares 
with  dK  adjaeenC  mainland,  rather  than  to  any  merely  local 
sabsidenee^  as  suggested  by  i'rof.  Palmieri. 

AmmUm  der  Phystk  und  Chemu,  Ud,  xx.  No.  ll,  1883.— 
K.  Chn-'ias,  on  the  theory  of  dynamo-electric  uuchinc^.  'I'hi-i 
U  a  remarkably  clear  aud  able  paper,  dealing  with  the  fundi- 
mental  points  in  the  theory  of  dynamo-electric  machine-t  in  a 
masterly  way,  and  introduces  several  new  notions  requiring  the 
determination  of  the  arbitrarj  constants  in  different  machine*. 
I'be  questions  of  selMndoetlon  and  mutual  induction  between 
diiTcrent  segments  of  the  armature  receive  i^pecial  attention.  The 
autlior  promises  a  further  paprr  with  applications  of  the  equa-  I 
liooa. — L.  Sohncke  ani  A.  Wan^erin,  on  interfercnce-phcno-  ; 
mena  in  thin  and  particularly  in  wedge-shaped  h\vas.  This 
paper  is  a  conlinaatkm  of  one  in  laat  month's  issue,  giving  new 
fundamental  fonnnbe  for  Newton's  rings  and  other  interference- 
phenomena  of  thin  films. — B.  Hecht,  on  the  determination  of 
the  axis-iatios  of  the  elliptic  paths  in  elliptic  polarisation  in 
quartz.  A  discuision  of  f<inAuke  of  Cauchjr,  Lonunel,  Voigt, 
Mid  jamin,  in  reference  to  the  author's  expeninents. — W.  Vuigt, 
on  the  theory  of  light :  a  polemic  against  Herr  Lommd  respect- 
it  g  the  latter's  views  on  the  possible  intermofecnlar  frietkm  of 
the  fanBiniferouii  ctiicT  — H.  Wild,  on  the  application  of  his 
piMtoaetcr  as  a  •.pcctro))hotoineter ;  this  ioktranent,  constructed 
by  Hermann  and  Pfister,  of  Hero,  contains  a  slit,  a  calc-spnr 
rbombohedroD,  a  Foucault  prism,  a  second  rhombohedron,  a 
selenite  plate,  a  Niool  prism,  a  pair  of  adjustable  glass  prisms,  a 
(•prism  Aatieidu«ct>vision  prism,  and  snndry  lenses.  The  light  to 
Maaaab^  haa  to  pass  thnragh  these  suoMMively. — Researches 
OB  fimcd  ifbrslhMis  of  plate* ;  part  ii.,  on  vibrations  of  square 
ptalai^hf  A.  Kli^as.  TUa  pap«,wfaiih  is  accompanied  by  a  set  of 
ityliiB  figures,  IS  hi  frnirianaHnB  «f  a  pranons  reaeafch  on 
foiuaivOintiaMof  rand  platea.  The  anthor  poiato  ant  Art  «• 
alreatff  hare  the  waUpfcaowa  maafdm  of  Chbdol  and  Whea^ 
atoMM  Ao  figarea  Aw  to  artntl  tdliertiana  of  ihA  plates. 
TbedmoftidiwaeawhwoatoMMrtriiiwheAg  Sovunrale, 
that  the  forms  of  the  fomd  fthntloiM  iMnn  iiite  ooa  aaothcr 
by  a  perfectly  oooliaooM  aerirt  of  nodifieatlona,  b  Irae  ior 
•nan  ptaMa ;  whaAar  Ao  nwrt  corrcapoodiii(  to  fMMd 
viDntieB*  afNoalA  Aoatof  ue  fraa  tdbraiioosor  the  aaao 
l^tch;  andwhetharlhelaflAaaCT  of  WhaaiatooaPa  iMlhod  of 
superpotitioo  tocoofimod  or  dtoaOowod.  The  asoat  hnportant 
of  •Utherawihato  Art  It  b  hapoaiiUe  fora  sqnan  plate  to 
vlbcata  ia  reipoaH  to  nti  timo  whalover,  higher  than  Ita  own 
fundamental,  Art  may  be  foroed  npm  it.— Oa  Bollaman'a 
theory  of  elMtk  reaction,  by  Pnf.  E.  Riecfce;  •  aiathmaileri 

j!'ArGSadiaB^''^rShm 

of  AeaotaHnntfaefnatl^aadaalecularo^nsiitoliMaf  Ac 
aoWbloaahataaee.— MeaauMHal  of  Ae  quantity  of  deeHicitjr 
pndaaedfava  ZaahoahpOo,  by  Frof.  E.  Riecke.  Thevahics 
were  falwhtwd  firoa  auraala  traver>ing  a  kmg-coil  galvano- 
acMr  aad  a  very  hi^  reaistanoe. — On  the  galvanic-leaporalare 
coaffdenb  of  steel,  nd'iron,  and  cast-iron,  by  V.  Stroual  aad 
C  Haras.  For  atael  Ab  coefl&dent  diminiahaa  aa  Aa  haidness 
of  tempering  InBiWMW,  while  A«  spcdlie  rralstance  incnases 
with  the  haronew.  Glass-hard  steel  haa  about  three  times  the 
apodde  nriitanoa  of  soft  steel. — On  the  ndatiaa  betweea  via* 
eoaitf  aad  dacirie  nablaaea  of  aoiatloBa  of  lalts  in  aaibos 


solvent  madia,  fay  B.  Wiadtnuna.  There  ■Pinn  to  boao  auoh 
lelatioo  as  hns  been  eoqectnrad  to  exist— On  Arahiaa  aiaaiara 
Bents  of  specific  gravity,  by  B.  Wiedemann. — SimplMiaaHoas  ia 
experimenting  with  the  air-pmp^  by  K.  L.  Bauer,  suggests  the 
expedient  already  well  known  in  England,  of  placing  a  sheet  of 
so^  caoutchouc  under  the  receiver  of  the  pump  iaatMd  of 
greasing  its  rim ;  al&o  simiUrly  betweea  the  edges  of  the 
Sladcebafg  hemisphcR^  Gutta-percha  paper  b  mqwtifd  aa  a 
tabfctttate  for  Uadder  to  he  bust  by  air-piusiwia. 


SOCIETIRS  AND  ACADEMtES 

London 

Chemical  Society,   December  20,    iS8j. — Dr.   W.  H. 

Perkin,  F.R.H.,  president,  in  the  ch.iir. — The  following  gentle- 
men were  elected  Fellows  of  the  Society: — W.  P.  Bloxam,  A. 
Cobb,  J.  C.  Ch.-iaibers  A.  E.  Ekin«,  F.  P.  HavUand,  F. 
Keeling,  W.  H.  R,  Kerry,  J.  J.  I'dley,  M.  Percy,  J.  Phillips, 
A.  \V.  Rogers,  W.  J.  Saint,  G.  Smith,  A.  SmitheUs.  The 
following  papers  were  read :— Resenrchrs  on  the  gums  of  the 
arabin  groups  by  C.  O'Sullivan.  Part  I.  .\rahic  acid  ;  its  com- 
positi'>n,  ana  the  products  of  its  decomposition.  In  this  most 
important  paper  the  author  has  studied  the  action  of  dilute 
sulphuric  acid  upon  arable  acid.  The  arabic  acid  was  prepared 
by  the  method  of  Neubauer,  and  the  sulphuric  acid  was  allowed 
to  act  for  various  lengths  of  time  from  fifteen  minutes  to  several 
hours.  The  molecule  of  arabic  acid,  C,,H,j,0.j,  is  broken 
down,  a  series  of  eleven  acids  of  gradually  decreasiii(;  molccubr 
v»  eight  (differing  by  C,H,,Oj)  having  been  isolated,  and  the 
barium  >alts  formed  and  an.-iiyrc<l  ;  the  lowest  acid  is  C„IIj,().j, 
and  is  comparatively  .'talile  ;  these  acids  the  auiliur  c.ill!.  a,  ^, 
Ac,  arabinosic  acids.  Simultaneously  a  series  of  >ayar>  luivm;; 
the  conipo  ition  C,H,,Oj  is  formed  of  i-radually  decre.i-in^ 
optical  activity,  whiLh  tbc  author  iiame>  o,  /3,  7,  and  !  .araliino  r. 
Arabic  acid  is  ihc  chief  constituent  of  all  the  l.cvoroialory  gums, 
but  other  aci  is  are  present  which  bear  a  simple  relaiiou  to 
it  In  a  future  p<p<r  the  author  f>romises  an  accovuit  nf  (hf 
dexlrorotatorj-  and  opticilly  inactive  guins,  the  aii.U  of  whicli 
are  built  up  in  the  same  manner  a»  arabic  acid. — Un  the  decoui- 
pisilion  of  ammonia  by  heat,  by  W.  Ramsay  and  S.  ^'oullg. 
This  decomposition  commences  about  soo'^,  and  is  nearly  e-iual 
in  extent  with  porcelain,  glas",  iron,  ami  isliotr.s,  Imt  at  7S0' 
am-nonia  is  aim  isl  completely  decomposed  by  parsing  throujjh 
an  iron  tutie.  Coi>i)er,  when  heated,  is  not  so  active. — ()x\  the 
halogen  compounds  of  selenium,  by  F.  P.  Evans  and  W.  Ram- 
say. On  the  pre[>aration  of  pure  chlorophyll,  by  A.  Tschirch. 
°rbi>  >uhstJnce  is   ohtii.ncd  by  the  action  of  zinc  dn-t  on 

chiorophyiian  (/>'..'.  /.ni.,  1S82,  H*  apeouaa  b  identieal 
with  that  given  by  Uving  leaves. 

Zoological  SoeletT.  December  18,  i88j.— W.  H. 
Flower,  F.R.S.,  presidnt,  la  tha  dmir. — Dr.  P.  Zmhaer  read 
an  abstract  of  a  memoiridiiflhhehad  prepared  n  Aa  Odooto- 
bbini,  a  subfamily  of  the  CabBBbins  fuailf  f  iwrnidw,  la- 
maikabk  for  the  po^naornlAmar  Aa  anbi^  wUb  the  feaMtas 
remained  very  sinwar.  Tha  artfaa  van  alalid  to  aahfldt  faar 
very  distinct  phasea  of  dcfdopaMat  la  Aeb  amdiMei^  which 
the  author  piopaaodtolerm  '^prlodoa^'*  "ampUodooL*'  "ano- 
dont,"  aad  ''tdodort.'*  llieaa  fctma  wen  Haaoim  wrnHuA, 
^  aomo  aaaeiaai  faal  ia  oihcn  waa  c^nirtad  bf  MMBribla 
gradationa,  and  had  baea  mated  by  the  Miiitr  auAoci  aa  db- 
itnct  species.  The  aoeoBd  part  of  Ao  anndr  coatalatd  a 
monograph  of  Ae  APM  kaowa  genera  aiMi  oeailbaia  Ao 
graap  OdoatolaUtoL— Mr.  B.  B.  Foaltae,  P.Z.Si,  itad  aaia*' 
amir  «  Ae  sttactara  of  Ao  toogaa  ia  Ika  Ibnoffalia.  Tha 
toaftotofaaaciai  of  nearly  all  AeiBipoilaat  grona  of  thbaab* 
claas  ware  dMoribedia  detail  Itwaafanad  jpoaahle  todaarify 
Ihe  loamaat  ia  Area  divisions.  Of  thaw,  MUmttunu  waa  tha 
type  of  Ae  lowtat  ^Mlamgiua  of  the  iatenaedbb^  aad  Ara* 
mtlti  of  the  most  advaacod,  difiafaa.— Mr.  J.  Waed^Maaoa, 
F.Z.S.,  read  a  paper  oa  thaBoAHAe^  a  AtbhhBBWa  Atoib of 
insccis,  oaihastractaraaadhafaibof  wUA  ha  bJ  atocedaa  ia 
making  >oaieiii*cit||aiieoadaiia(hbiaBiBtf»iinBaia  baUa. 
He  came  to  tha  rnanlaAiB  Art  tha  tmUUm  aodoahtodly 
belong  tothe  tm  Orfhoptara,  aad  an  on  of  Aa  lowait  bnaa 
of  a  series  fcraad  hy  Aa  flnSiea  Aoridioidesr,  Locnstite^ 
Uryllidie,  and  PhanrtMa  ,— Mr.  <k  A.  Booleneer,  F.Z,S., 
read  an  account  of  a  OolbetioB  of  firon  aiada  at  Ynrimanw, 
Huallaga  lUver,  NotAmi  Pent,  by  Sr.  Hahael.  The  oolba* 
tinnenatahiadoaaaiplMof  il||h*<«B  <<i>*<* 
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wprfid  tt  Mw  to  Kieoce.— Mr.  W.  F.  R.  Weklon  read  a 
paper  on  tome  points  in  the  anatomy  of  Phirniia^trus  and  iu 
•llies.  An  account  was  given  of  the  air  celK  of  the  Flamingo, 
trhiefa  were  shown  to  differ  from  those  of  L;intelliroitres,  a'ld  to 
agree  with  thoM  of  Storks  (i)  in  having  the  proeSronchtal  air- 
wU  aweh  divided,  (2)  in  the  feeble  development  of  the  posterior 
iitlwiBediate  cell,  and  (3)  in  the  great  ^[tc  of  the  alxlomnal  cell. 
The  pseodopiplonn  was  alvj  shown  todiflTer  fron  thit  of  Lamcl-  j 
lirostres,  and  to  agree  with  that  of  Storka,  in  esleniing  back  to 
the  cloaca.  A  detailed  oimparison  between  the  muscles, 
espedally  those  nf  the  hind  llmtik  gave  the  same  results.  The 
larynx,  however,  being  Anserine,  and  the  skull  intermediate, 
the  p-isition  cxjiresscd  by  Huxley's  term  "  Amphimorphx  "  was 
eonsidercd  fully  justifiable.— >Mr.  Sclatcr  read  a  |xiper,  in  which 
lie  gave  the  descriptiiM  of  ffal  apfMrentIf  new  specie*  of  Soath 
American  Passeres. 

Antbropological  Institute,  December  11,  18S3.— IVof. 
Fk>wer,  F.R.S.,  president,  in  the  chair. —  I  he  cleclioii  of  Mr. 
li.  \V.  Streetcr  w,as  announced. — Mr.  Walton  Ilaydon  exhibited 
K>me  photo^r.tphs  of  North  American  Indians. — A  paper  by 
Mr.  A.  W.  H  iwitt,  on  some  Australian  ceremonies  of  initiation, 
was  reid  by  I  'r.  E.  R.  Tylor.  The  ceremonies  described  by  the 
author  are  ci^mmon  to  a  very  large  ag^rej^ate  of  triljcs  in  the 
south-eastern  part  of  Australia,  and  as  hiir.scif  an  initiated 
person,  Mr.  llowitt  has  had  unusual  opportunities  of  olMrrva- 
tion  and  of  <  btaining  information  from  the  Blacks.  When  it 
has  been  decided  that  there  is  a  suiTicient  numl>cr  of  boys  ready 
for  initia'ion,  the  headman  tends  oat  his  messenger,  who  travels 
round  to  the  headmen  of  the  same  totem,  who  then  communiosie 
the  men; age  to  the  prindml  men  of  the  diflerent  totems  which 
form  the  local  groups,  llie  messenger  carries  with  him,  as  the 
emblewB  of  his  mission,  a  complete  set  of  male  attire,  together 
with  the  sacred  humming  instrument,  which  is  wrapped  u,>  in  a 
skin  and  carefully  concealed  from  women  and  children.  The 
ceremonial  meetinf^  having  Vicen  called  together,  that  moiety  of 
the  community  which  calkd  it  ivepares  the  ground  and  gets  all 
ready  for  the  arrival  of  the  various  contin;;enis.  Mr.  llowitt 
then  described  at  length  the  pKnaailon  from  the  camp  to  some 
retired  and  secret  place  where  ibc  eeremonies  are  to  be  per- 
formed, each  novice  being  attended  by  a  goaniiao,  who  hiUy 
explains  to  him  all  that  is  said  or  done.  A  camp  is  formed 
wktn  the  spot  is  reached  that  baa  been  fixed  upon  for  the  site 
«S  the  tooth- knockiog-oot  WRanmqr,  which  was  fully  deaeribed 
bjr  the  author  in  lhcfin>rpwt«ftM  paper. —Dr.  R.  G.  Ladnm 
read  a  paper  on  the  vse  of  Ihe  tenat  **  Celt "  and  "  Gemu." 

Geological  Society,  December  19,  1883.— J.  W.  Hnthe, 
F.  R.S.,  pre-iden!,  in  the  ch.iir. — Rev.  W.  R.  Aiwrews,  Robert 
James  Frechcvillr,  and  Rev.  Philip  R.  Sleeman  were  elected  \ 
Fellows  f>f  tin:  Society.— TTie  follow  ing  communications  m  rrc 
read  : — On  s'.me  reuuiins  of  fjssil  fishes  from  the  Yoretl.ile 
scries  at  Lcybiim  in  \Vcn>lcydalc,  by  James  W.  Davis,  F.Ci.S. 
— Pctrological  notes  on  some  North -of  England  dykes,  by  [.  I. 
II.  Tcall,  M.A.,  F.G.S.  The  author  dcscribcrl  the  slniti- 
gra])hical  relationv  and  the  structure,  m.icro'copic  and  mi  rt>- 
hCO(jic,  of  a  iiuiiilier  of  dykes  which  cccur  in  the  north  cast  of 
Lngland,  u'^'"'-;  .^ti^'yii'^-  He  pointed  out  that  they  fell  into 
four  more  <.r  Ic-s  distinct  t^roups  :  (i)  the  ClevL-lainl  (l\ke  and 
that  of  Acklington  ;  (2)  llic  Ilcth  an<l  it>.  rekUtd  iIyV.es  ;  ijl  tlic 
dykes  of  Hel>!mi!i,  of  I  yncuii '.ith,  of  L'ruiit  ni,  uf  ll.itiley,  and 
of  Morjieth ;  (4I  the  lliijh  (;tc?n  dykes,  (iiii.ips  (i)  ami  (3) 
resembled  one  another  in  sjiccific  (;ra\ity  and  chemical  Ciimposi- 
ticn,  .IS  did  (;|  ami  {4),  the  pcrcent.T^c  of  silica  in  the  first  two 
(cxcei't  111  the  Morpcih  dyke)  varying  from  57  lo  59,  and  the 
specilii"  giavity  being  about  2'"  or  while  the  others  had  a 
silica  |  orccntagc  of  from  51  to  53,  and  a  rather  higher  sjiccitii: 
gravity.  The  former  present  some  microscopic  diffrrLiicc-,  the 
latter  arc  very  closely  relate*!.  The  Cleveland,  .\cklir.g-oii,  and  ' 
Ilcth  dykes  have  been  examined  at  intervals  far  a|>.irt,  and 
exhibit  no  variation  or  relation  lo  the  surroundio'^  rocks  ;  s.)  that 
evidently  they  have  tuit  taken  uji  .my  ajipreciable  jiorlio:!  uf  the 
material  through  "hich  ihcy  have  broken.  The  dykes  of  1 
Group  (3)  beui^'  inulmdly  (ire  'lcrtiary  (?he  author  dt>*s  iii.t 
himself  find  it  jKissiliU-  to  distitii;uisli  ijjneous  rocks  by  their 
geologic  age)  would  be  terme<l  niebphyrcs  on  the  Continent  ;  | 
but  thu^  of  (2)  .ir;d  (4)  arc  nearer  to  the  group  of  diabases.  The 
Clevci.iiid  ilvnie  (('riniji  i)  is  almost  certainly  of 'I'et I iary  .ige, 
and  its  structure  and  composition  entitle  it  to  the  Dame  of  an 
augite-an<lesite.— The  Droitwich  brioe  SpriOfi  ud  ttdiCtrms  I 
marls,  by  C  Paikimon,  F.G.S.  ...  I 


Zdimbvsoh 

Royal  Society,  Decemlier  17.  1883.— Robert  Grey,  vice- 

pre>-i  ;ent,  in  [the  ch.air.-  -Prof.  Tait  communicated  a  pajier  by 
.Mr.  A-  Campbell,  containing  tbc  results  of  additima!  ex jieri- 
ments  iHi  the  Peltier  ciTect.  The  results  a.:recd  elu  cly  «ith 
their  values  as  calculated  from  llic  tln-riiioel'  Ctrie  >li.igraiu.  - 
Dr.  .Sang  read  a  pa[  cr  on  the  problem  of  the  lathe  l»and,  and  '  n 
problems  therewith  connected. — Prof.  Tait  read  a  note  by  the 
Astronomer-Royal  for  ."scoll.ind,  on  Brewster's  line  ^'  in  lb-; 
infra-red.  The  object  of  the  note  was  to  point  out  that  tliis  line, 
which  had  been  ascribed  by  n)vne  recent  observers  to  air,  and 
therefoie  omitted  fiom  the  spectrum,  is  a  true  solar  line,  «hich 
has  been  found  to  be  due  to  soibum.— Mr.  John  Munay  read  a 
comuiunicatioii  l>y  Mr.  P.  H.  Carpenter,  on  the  Crir>oi  !i«  of 
the  North  Atlantic  between  Giliraltar  and  the  Faroe  Islands; 
with  notes  on  the  .Mj/ostomidx,  by  Prof.  T.  von  Graff,  Ph.D. 
— Mr.  R.  W.  I-flkii',  K.  K.G. S. ,  gave  a  very  interesting  account 
of  the  Madi  or  M'UU  tribe,  fr  m  w  Inch  ilie  fl  iwer  of  the  I'.gypiia-i 
army  has  been  diawn. — ,\  [lai'er  was  also  read,  on  the  -tructurc 
of  the  pitcher  in  the  seedling  of  Nepenthes,  as  compared  with 
that  in  the  adult  plant,  by  Prof.  Alexander  Dickson,  M.D. 
Pr.  f,  Ilick-*..ti  f;ave  tlie  le  ults  of  his  examinatioi  rf  Net>enlhe^ 
s'.cdlinj;s  lately  rai  c  1  m  tlie  Kdii.burgh  Royal  Botanic  Cjardeii. 
Oncofihe  niusl  m,]'  1  t.uit  [  riints  to  which  bedrcw  attention  w a> 
in  c  >nnectiiin  vviih  the  annulus  <ir  rim  of  the  ])itcher  orifice.  In 
the  -eedlinj^s  this  .-tructure  is  >eeti  even  in  tlie  i  .tclier  !e;if  immc- 
oiatcly  succeeding  the  Cotyledons,  and  a  ron*  i  f  cushion-  or 
button  like  glands  is  to  be  found  just  within  its  iii''<  xed  edge. 
From  observing  these g'ands,  Prof.  I)icksi>n  was  led  carefully  10 
examine  the  annulus  in  the  .iiiuli  plan',  uith  the  result  of  hi^ 
discovering  their  repreNCntatives  in  n  rerri.nkaiilc  scries  of  git;at!- 
tic  glands.  If  the  inflexed  rim  be  examined,  there  is  to  !>e  found, 
just  above  its  ftw  edge,  a  single  hue  r  f  s:iiall  orifices,  altcrnatirig 
with  the  ridges  of  the  c  irrni^aird  annulns  and  with  their  tooth- 
like prolongations  when  thc-e  arc  pre  cut.  On  dissecti  in,  each 
of  these  oriticc-  i--  -eon  to  be  the  outlet  of  a  canal  like  fossa, 
from  the  bot:oin  of  which  a  cellular,  nip5ile-sh3]>cd  Ivody  or 
mammilla  projects.  This  mammilla  is  the  free  apex  ■  f  a  gland, 
the  RtT-at  bulk  of  which  is  iinuicrsc<l  in  the  parencliytn.-i/ous  sub- 
stance of  the  annulus.  Tlie«c  glamls  vary  in  length,  according 
to  the  species,  from  i;'37  (A*.  amtuUaria\  to  the  enormoos 
measure  of  l  12  "f  an  in..!-.  {X.  .//■fu'',t!i'i ia,  N.  fhyLiMu^hortt, 
stc).  Prof.  Dicks  ju  could  not  speak  definitely  as  to  the  func- 
tion of  these  glands,  but  thought  that  they  pr.ib.ilily  secrete 
honey,  atTording  to  the  insect  the  last  drops  just  as  it  is  on  the 
brink  of  dcsiructi  in  :  Sir  J.  Ii.  Iliv.ker,  in  his  address  on 
insectivorous  pilaiiis  delivered  at  the  Helf.i.st  meeting  of  the 
Brit  sh  A>.'ociation,  had  sp  ,kcn  of  the  pitcher  rim  as  secreting 
honey,  but  without  making  any  reference  to  these  remarkable 
nuuipmlglMkU. 

Birmingham 

Philosophical    Society,    December   13,    1883. — Peculiar 

absorption  of  a  comjx'und  of  iodine  by  aluminium,  Ity  Dr.  G. 
Gore,  F.R.S.  This  paper  contaiiLs  a  statement  of  the  discovery 
of  a  peculiar  f.ict  by  the  author,  viz.  tli.it  wl.eii  a  sheet  i»f 
aluminium  was  simply  iuiiuer-ed  in  a  solution  omiisiscd  of 
17J  grains  i  f  j  ure  iodic  acid  dissolved  in  34  ounces  of  distillcii 
w at er,  it  absorbed  as  much  as  t6  per  cent,  of  its  weight  of  a 
foreign  substance,  and  enatted  a  strong  odour  of  iorlinc.  It 
retained  its  metallic  appearance,  although  it  had  became  pecu- 
liarly rough  by  corrosion.  When  struck  by  a  Inird  substance  it 
emittct:!  a  less  metallic  sound.  In  sjveral  siinilir  expc  iments 
the  plates  gained  much  more  in  weight  by  absmpti m  than  they 
lost  by  corrosion.  By  examining  the  edges  of  the  sheets  unilcr 
a  niici. '  ci  pc,  the  ■•Iiccts  were  found  to  be  partly  disintegrated 
into  lliin  layers.  A  variety  of  other  methods  were  tried,  in 
eluding  electrolytic  1  ncs,  tn  produce  the  ^ame  effect,  but  in  no 
instance  did  the  metal  emit  much  otluur  of  io-iine,  or  api)car  to 
have  absorbed  freely  a  foreign  substance.  With  aluminiani 
ininierre<l  in  dilute  hyiirli  die  acid  containing  dissolved  iodine, 
similar  though  much  le-  s  conspicuous  effects  of  disintegration 
and  emission  of  odour  of  iotiiiie  were,  however,  observed.  By 
immersing  a  sheet  of  the  met  i I  in  a  solution  of  bromic  aci  i,  'In 
metal  did  not  appear  to  ab  utli  much  iiromine.  .\  partial  in- 
ve:.ti.;ation  w  as  made  of  the  phenomena,  by  w  a^lim^  !>  u  i-liect- 
with  water,  the  water  bccau-e  stronijly  cl'iured  by  uiiiiu-,  ar.d 
continued  to  do  <-o  after  many  \Na  liing-.,  Altbi)UL;li,  af'.i  r  lia\ ing 
been  washed  and  dried,  they  continued  to  emit  a  strung  odour  uf 
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iodine,  thev  did  not  by  immersion  in  carbonic  bimlfihide  at 
6j*  F.,  dunng  tfairty-ux  hour*,  yield  any  iodine,  or  impart  any 
e)lc«#  lo  that  liquid  ;  the  absorbed  substance  was  not,  therefore, 
siiaple  iodine.  A  flat  iheet  of  alominiam  varnished  on  one  side, 
and  then  immerMil  in  aqueous  iodic  acid,  did  not  a.saume  a 
curved  ihape.  A  chemical  analysis  of  the  absorbed  substance 
kas  not  yet  been  made. — Keduclioa  of  metallic  solutions  by 
■Kails  of  ga  c^,  &c.,  by  Dr.  G.  Gore,  F.R.S.  This  paper  is  a 
Kcord  of  a  number  of  instaDce<i  in  which  various  solutions  of 
netals  were  reduced  to  the  metallic  state  by  contact  with  Rases, 
and  different  organic  ojmjMunds.  The  solutions  chiefly  em- 
ployed were  thoae  of  palladium,  iridium,  platimmi,  gold,  silver, 
and  mercury,  and  less  frequently  those  of  copper,  lead,  iron, 
manganese,  chromium,  vanadium,  and  tellurium.  The  ga^es 
■sed  were  hydrogen,  carbonic  oxide,  coal  ga--,  and  cnnle  acety- 
lene. The  crgaaie  compounds  included  both  liquid  and  solid 
nliBtances;  the  liquids  were  amylene,  prtroleum,  benzene, 
Pcnian  naptha,  xylol,  toluol,  carbolic  acid,  "  petroleum  ether," 
mesitylene,  and  liquid  chloride  of  carbjn,  and  the  solidt  verc 
parailin,  ozokerite,  naphthalene,  anlhrjceiiL-,  clu  v^pn^:,  elatcritc, 
solid  chloride  of  carbon,  &c.  By  on'act  with  g.vvc-.  the  metal* 
were  generally  reduced  in  the  form  of  film^  up-jn  tin-  surface  of 
the  liquids,  as  well  as  in  that  of  precipitated  powder  ;  some  of 
the  films  produced,  both  by  the  contact  of  gases  and  by  that  of 
non-nusciblc  liquids,  were  remarkably  beautiful,  and  of  a  sur- 
prising degree  of  thinness.  Amongst  the  most  conspicuous 
instances  of  reduction  were  the  foUo^  inji : — a  solution  of  palladic 
chloride  was  rapidly  reduced  by  carbonic  oxide,  hydrogen,  coal 
gas,  aiKl  amsleiie.  One  of  terchloride  of  gjld  was  quickly 
daOMBposed  and  reduced  by  coal  gas,  carbolic  acid,  and  amy- 
lene. The  nv>-t  Iwautiful  films  were  those  produced  by  a 
s  dutioii  of  terchloride  of  jruld,  \Mih  oal  g.is  <ir  with  atnylcii-. 
hulutions  of  chloride  of  (ulladium  were  usually  more  rapidly 
decomposed  than  thow:  of  chloride  of  gold.  The  films  of  uietal 
thus  pnxluccd  mi^ht  prove  of  service  in  some  optical  and  other 
physical  invc  tij^ui  us.  It  is  worthy  of  coiisiaera' ion  also  by 
geologists,  whcthLT  the  reductiuu  of  inetiiU  to  the  native  stale  in 
the  interior  of  the  cirth  may  not  in  s  )me  c,  ^e  -  l.avr  Sci  n  etlict*d 
bj  cooUct  of  tbeit 


Paris 

Academy  of  Sciences,  Dccem'ier  31,  1883. — M.  Blanchard, 
prrsidcut,  in  the  chair. — Action  of  heat  on  aldol  and  jwiraldol, 
by  M.  Ad.  Wurtr.  -On  a  white  lainb  iw  (Ull.u  Circle)  observed 
at  Cotirtenay  (Loirei)  on  the  morning  of  November  28,  by  M. 
A.  Cornu.  This  extieaiely  rare  phenomenon  occurred  under 
atmospheric  conditiuns  closely  annlaiious  to  those  described  by 
Kravais  in  the  ytruru.  tit  i'P.icIe  l\'lytteh.,  xxx.  p.  97.  The 
radius  appears  10  have  been  much  s!i(>rter  than  thai  of  the 
ordinary  raintxtw. —  Mi-sion  to  Cajic  Horn  :  Summary  report  on 
the  researches  made  in  natural  history  and  anthropology  l>y  the 
Rtmtancke,  by  Dr.  Hahn.  In  the  north-eastern  islands  of  Ticrra 
del  Fuego  acqaaiiitance  was  made  w  iih  the  Ua  people,  who 
present  --evcral  remarkable  i>cculiaritics.  Ailhongh  living  on 
frien.  ly  terms  and  even  iiitermatryiii}^  « ith  the  more  southern 
Vahg.ins,  they  ^cem  la  be  related  i  1  stock  and  f>i)eech  rather  to 
the  cjntmental  rata^oniaii  ■.  Wvis  a |  vcar  even  to  exceed  them 
in  st  iture,  and  thus  to  rank  as  the  very  tallest  race  on  the  glol*. 

—  Niite  . lit  the  tidal  curves  registered  iictween  Ni^vcm^^r,  18S2, 
and  Septcmlwr,  1883,  by  the  maregraph  at  Orange  Kay,  Cape 
Horn. — Observation'  of  the  Pons-Br<x)ks  comet  at  the  Obser- 
vatory of  Nice  ((i.-.uticr-Kichcns  equatorial),  by  M.  Perrotin. 

—  S]icctroscopic  study  of  the  Pons  Brooks  comet  made  with  the 
reflector  of  0*50  m.  at  the  Observatory  of  Algiers,  by  M.  Ch. 
TV^ptad.  The  fpUowinc'**"!'***'*  obtained  :— 

Cornel 


Reading  for  line  D   

First  green  line  (less  refrangible) 

Second  green  line   

Bine  line   


Flame  of 
alcohol 

l4'o9 
15-20 
1704 

the  comet  is 


1318 
13-92 
15  12 
16-76 

showing  that  in  its  visible  parts  the  spectrum  of 
identical  with  that  of  a  flame  of  alcohol. — On  the  mnliipliers  of 
the  linear  differential  equation",  by  M.  lUlphen. — On  a  means 
of  determining  the  factor  of  integrabiiity,  Ijy  M.  \V.  Maximo- 
vi  ch. — On  the  generation  of  surfaces,  by  M.M.  J.  S.  and  M.  N. 
Vanecek. — Reply  to  M.  Larro<jue'N  observations  on  the  experi- 
ments recentlr  made  in  connection  w  ith  tJie  stndT  of  eaidi  cur- 
,     M.  &  B.  Bbrier.-^  titt  iMVaitan  «tilainbk  far 


means  of  boiling  oxygen,  and  on  the  solidification  of  nitrogen, 
by  M.  S.  Wroblewski.  Reservir.f;  a  description  of  his  process, 
the  author  announces  as  a  first  result  an  approximate  temperature- 
of  -  186°  C  When  subjecteil  to  this  intense  degree  of  colil, 
nitrogen  became  sdidified.  falling  like  snow  in  crystals  of  a  re- 
markable s;ze. — On  the  tii-iJiimura  of  s  dubility  of  soda,  by  M. 
E.  Pauchon. — On  an  mo mii^lcte  oxyt;cnised  uionimine  (oxallyl- 
dicthylmine,  by  M.  K  K'  b  ul  -<  )u  the  lluorides  of  sodium,  Ly 
M.  Gunti. — Researche.  on  ptomaines  and  analogous  comixtunds, 
by  M.  A.  Gabriel  PoucheU  — Action  of  copper  on  the  health  of 
persons  enga-^ed  in  the  copper  industries ;  histoty  of  a  work-sfaop 
and  of  a  village,  by  M\I.  A.  lloulc  and  dc  I'letraS.anta.  The 
history  of  this  village  (Tarn,  Hurf  irt)  extends  over  a  period  r>f 
a  hundred  years,  and  tends  to  shiw  that  coppersm  t.:is  (h  ir^crs, 
braziers,  Ac.)  are  on  the  whole  as  1  ing  lived  if  mt  m  ire  so  than 
the  agricultural  population  of  the  sjime  distr  cf. — On  the  anatomy 
of  a  human  e  iiUryo  in  the  fiurth  w  eek,  by  M.  H.  KoL — On  a 
new  species  of  the  ^cnus  Megaptera  {Sf(!;.if'ter^  inJira)  from  th« 
B:iy  of  Bas»<>ra,  Pcrdan  Ciulf,  by  M.  P.  Gervais. — On  a  rare 
s  >ecic«  of  I)>>lphin  [Oixa  uLUiAitor,  Gray  =  DdpKinus  niri, 
Kab.)  recently  captured  off  Trep  jrt.  Seinc-Infcricurc,  by  M.  H. 
Gadeau  dc  Xervillc. — On  the  vitelline  nucleus  uf  the  Araneid.e, 
by  M.  A.  Sahaiicr.  —  New  ophid  (logical  discoveries,  by  M. 
l.ichtenstcin.— On  a  phen  uucnon  acc  umijanying  the  red  after- 
gl>w  of  the  sunsets  of  Decomficr  2V>  and  27,  1883,  at  Tortos* 
(Siaml,  by  M.  Ii-e  J.  Laudcror.  —  Teircitrial  physics:  tl>e 
Krakatua  catastrophe  ;  velncity  of  the  carlhqmke  «avc<,  by  M. 
Erington  de  la  Croiv.  From  observations  made  in  Ceylon, 
Mauritius  and  other  places,  the  earthquake  wave  of  AngU-st  27, 
I&83,  seems  to  have  been  proja^^ated  acrois  the  Indian  Oc».in 
at  the  prodigiott*  velocity  of  abiut  550  m,  per  second,  or  aooa 

^  Bkrlin 

Physiological  Society,  December  7, 1883.— Prof.  Waldeyer 
bro«ght  before  the  Society  the  results  of  investigations  parmed 
by  HcrrKognnei  in  his  Institute  into  the  bistogeny  of  the  retina. 
It  tMM  kaOMni  tttat  the  retinn  wss  a  de%-elopment  of  a  vesiodar 
liioJlUlliH  Ihii  iif  the  hnaa(HtrvmtuI/^ng  da  GfAtrtts),  and 
that  this  membrane  of  the  eye  consiste<l  in  its  early  staf^ 
of  fosiform  cells.  Whether  there  were  other  cells  bende*  con- 
tained in  it,  how  tlMy  were  dereloptd,  and  how  the  different 
constituents  of  thedevdopcd  retim  werr  differentiated,  were,  on 
theodwr  hand,  all  natters  of  delate.  Ilerr  Koganci  had  now 
feeaid  tltat  in  the  earliest  stages  this  membrane  of  the  eye 
was  composed  of  two  series  of  celU,  one  of  ftisiform  cells  on  the 
distal  side  of  the  membrane,  the  other  of  round  cells  supplied 
with  caryokinetic  nuclei  on  the  proximal  side.  Tlie  fusiform 
cells  were  called  " ftindamental,"  the  round  celb  "prolific,** 
these  latter  alone  multiplying,  es  ther  did,  by  scission,  and  fiir- 
nishing  the  whole  materiu  for  building  u]>  the  retina.  Tho 
increase  in  retina  elements  proceeded  therefore  alto^her  froei 
the  proximal  tide,  whence  the  newly-produced  cells  intercdilal 
themselves  into  the  layer  of  fusiform  cell*,  all  which  phenomena 
entirely  correcponded  witli  those  of  the  biiun,  it  likewise  growing 
only  by  nraltiplieation  of  cella  on  the  ventricular  side.  The 
differentiation  of  the  fiuifbrm  cells  into  separate  retina  layers 
began  after  the  oeular  chamber  was  formed  by  the  invagination 
of  its  most  anterior  part  which  becomes  transformed  into  a 
doable  saucer  shaped  form,  or  rather  it  was  only  the  iniwr- 
most  sanccr  which  became  the  retina,  while  the  outer  saacer 
was  converted  into  the  pigment  layer,  the  cells  of  which  were 
filled  with  picnieat.  The  differentiation  followed  a  law  of 
onite  aaiversar  application.  In  every  case  it  began  on  the 
otalil  side,  which,  on  the  invagination  of  the  ocular  cham- 
ber, became  the  inner  side,  aiM  advanced  gradually  to  the 
outer  tide  of  the  retina.  It  began  consequently  with  the 
oldest  fusiform  cells,  and  passed  gradually  over  to  the  later- 
formed  fundamental  cells.  As  analogous  to  this  was  next 
recognised  the  membrana  limitaitt  interna,  with  the  tapporting 
fibres  of  Miiller.  These  formed  themsdvei  out  of  the  innermoat 
layer  of  the  oldest  fusiform  cells,  which  ranged  themselves, 
strongly  out  in  a  longitudinal  direction,  and  became  flattened  on 
their  mner  end.  The  basal  lamtiue  {FmuflaUtn)  of  these  cells 
impinging  on  each  other  Conned  the  wmnw^"*  limitant.  Then 
the  layer  of  ganglion  cells  appeared,  and,  almost  simul'- 
taneoudy,  the  layer  of  optic  fibres  inter\'enii^  between  the 
layer  of  g.inglion  cells  and  the  membrana  limil.ms.  The 
mode  by  which  the  ganglion  cells  were  deve'.  n^d  m-as 
throng  the  rooading  of  the  fiui£orm  cells  and  their  emit&ion  of 
WidiNiwdto dwbyer  of Mn»fbMiiti 
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tii)CiIih»t  they  dcvc'.opc  1  ihcmv^Kc-  ou!  of  continu.itiDns  of 
the  ganglion  cflls.    Whether  and  in  what  manner  they  came 
later  into  conduence  with  the  optic  fibres  proceeding  from  the 
brain  was  a  point  which  inu<it  be  rcser\-e<l  for  further  investiga- 
tion.   Prof.  Waldeycr  deemed  it  not  iiii}i  is  iMc  that  the  o)>tic 
fibres  growinj;  out  of  the  ganglion  cells  jienttratird  into  the  liraiii, 
and  there  uierge^i  into  the  central  g;in^;lioti.    'I'hrreafter  was 
devclofied  the  so-called  molecular  layer.    This  name  had  lieen 
};ivcn  to  it  in  conse<juence  of  its  finely  g^ramihir  appearance 
under  slijjht  enlargement.    With  the   p  i»  rfu!  aniplificntion 
V  hich  was  now  custi  niary  it  v\.i>,  h  i«cvcr,  .it  the  ] irr- cnt  d.i y, 
universally  rccogni-^til  .is  cuiisistutfj  nf  an  cxtreincly  tme  luiwurl, 
of  the  most  delicate  ri!.inicnl5.    In  the  middle  of  this  layer  ilcrr 
Koganei  had   found  a  scries  of    rmuid  cclis  which,  having 
is.^ned  from  fundamental  colls,  f.  rtnci!  the  n  ither-cclU  "f  this 
layer.    Since  it  was  now  I  ni'.'n  that  ccllul.ir  proto(ilasm  con- 
sitted  of  a  reticular  coating  and  fluid  c  nti  nt-,  it  f>ccamc  intel- 
ligible how,  from  the  protoplasm  of  the  sci  les  of  m  ithc  r  cells 
occupying  the  mid<lle  zone,  the  fine  fibrous  net  of  the  iiiolccu'ar 
layer  was  formed  by  more  vig  irous  development  of  the  proto- 
plasmic coating  and  the  proportionate  reduction  of  the  liquid 
contetits.    In  the  further  development  of  the  embryonal  retina 
there  now  appeared  the  internal  granular  layer  with  the  median 
grannlar  layer,  followed,  shortly  after,  by  the  external  granular 
layer.    Both  granular  l«yen>  develu[«d  theoiselves  from  the 
fusiform  fundamental  cells  through  (he  latter  becoming  round 
7nd  partially  emitting  continuations.     In  this  manner  they 
farmed  (hemselves  into  ganglion  cells,  a<<  the  granules  of  the 
grmnulir  layer  must  b«  considered.    The  median  granular  layer 
was  in  the  highest  probabiUty  a  layer  of  fibre-nets  intercalating 
itself^  like  those  of  the  molecular  layer-    In  ihe  granular  layers, 
hotdes  round  and  gan^flion  cellf,  fusiform  cells  were  also  met 
With.    These  foiifona  cells,  by  vigoroiu  longitudinal  mwth, 
developed  them*elvcs  into   sup|>ortiog  hbres  (jy*M0u«rw), 
flattened  themselves  at  their  extreme  ends,  and  by  supcriisposi- 
tkn  of  their  icminiil  laminie  forn  ed  the  membrana  limitans  ex> 
tema.  On  the  development  of  this  last  membrane  the  ganglia  or 
gimmdei  of  die  granular  layer  began  to  send  continuations  outwards 
striking  througn  the  membnuM  limhun^  which,  therefore,  very 
soon  appeared  occupird  with  the  little  Uant  endings  \Slumbfcktm\. 
Tbeae  again  grewto  be  grannlar  interior  mecaben  of  toe  nxls 
vd  pias  that,  finally,  developed  the  hyiBne  external  members 
iririwiNra  pcnrerfiilly  refractive  and  cyundrical,  or  cone-shaped, 
the  Ivt  mwilKiri  in  the  ieri«  of  the  development  of  retina  ele- 
ments. At  tbh  point  Ihefaat^ofaufeiMiaiportance  to  the  physio- 
logist, was  wtihilJMiil,  Alt  new-bora  uiliaala  only  began  to  see 
when  the  otarior  mmbers  of  the  rods  and  ooaw  wen  deve- 
loped.   Ynm  the  Ibrcgoing  ofaaervatioQS,  PraH  Weldeyer 
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hatovic. — Contributions  to  the  knowledge  of  the  chemical  com- 
position of  starch-granules,  by  B.  Brockner. 

December  6,  IM3. — On  a  vertebral  syno-tosis  in  Salamandr^ 
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mttnster  Observatory,  by  W.  Tinter.— Keport  on  his  geological 
researches  carried  ont  in  the  western  Balkan  and  the  adkccnt 
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planet  (232),  by  N.  Hcrt. 

Decemb«T  13,  1883. — Histological  and  physiological 
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FAMIL  Y  RECORDS 
Record  0/  Family  Faculties.    By  Francis  (.alton,  F.R.S. 

(London  :  Macmiltan  and  Co.,  18S4.) 
Lift-HittMy  Attum.  By  Francis  Galton,  F.R.S.  (London  : 

Macmilltn  and  Co.,  1884.) 

MR.  GALTON  is  indefati^;;iblc  in  his  «eail  to  promote 
the  caose  of  eogenics.  His  most  recent  oisioru  in 
dib  direction  have  resulted  in  the  publication  of  two 
quarto  books,  which  respectively  bear  the  titles  abnvc 
given,  and  which  betoken  no  small  amount  of  labour  on 
die  pait  of  tbeir  anilior.  FeeSng^  the  importance  of  cast- 
ing a  wide  net  for  the  capture  of  facts  bearing  on  tilt 
science  of  eugenics  which  he  hopes  to  inaugurate,  Mr. 
Galton  has  here  presented  to  the  public  a  formidable 
array  of  bl  ank  forms  or  tables,  to  be  filled  up  by  any  one 
who  may  have  caught  a  spark  of  his  own  enthusiasm  in 
the  new  cause.  And  not  only  so,  but,  to  stimulate  the 
caMgim  of  a  blind  and  foriiab  geaentioo,  bo  bas  offered 
rewards  w  pritet  to  ^extent  of  joo/l  for  tbe  best  writing 

lip  of  the  Records  of  Family  Faculties.  Lest  any  of  our 
readers,  however,  should  be  induced  from  sordid  motives 
akne  to  invest  a  few  shillings  in  Ae  purcbase  of  this 
curious  book,  we  think  it  do.irablc  to  warn  them  at  the 
outset  that  if  they  intend  to  write  for  one  of  the  prizes 
they  most  know  a  good  deal  more  about  their  family 
history  than  was  known  even  by  the  writer  of  the  book, 
which  begins — "  This  is  the  book  of  the  i^encrations  of 
*  Adam."    For,  as  far  as  it  appears  from  his  preftcc^  Mr. 

Gahon  would  not  award  even  the  least  of  all  his  prises  to 
viif  one  who  coald  prove  direct  descent  fnm  Adam ; 
nay,  it  would  be  u  -ele-^s  to  prove  such  descent  even  from 
any  particular  gorilla.  For,  we  arc  expressly  told, "  no 
countenance  is  given  to  the  vanity  diat  prompts  most 

family  historians  to  trace  their  pedigree  to  some  notable 
ancestor.  .  .  .  We  should  remember  the  insignificance  of 
any  sin^^le"  ancestor  in  a  remote  degree.  . . .  OneSBOestor 
who  lived  at  the  time  of  the  Norman  Conquest,  twenty- 
four  generations  back,  contributes  (on  the  supposition 
of  no  intermarriage  of  kinsfolk)  less  than  one  part  in 
ibpaofioo  to  the  constitution  of  a  man  of  the  present 
day.- 

What  Mr.  Galton  wants,  therefore,  is  not  the  record  of 
a  long  pedigree,  but  an  accurate  and  detailed  account  of 
adwrteoe.  And tiiis is  jost what  makes  Us  tables  so 

difficult  to  fill  up.  We  must  not  only  know  all  about  our 
father  and  mother  and  grandfathers  and  grandmothers, 
but  also  about  our  father's  father's  father,  father's  father's 
mother,  father's  mother's  fiuher,  father's  mother's  mother, 
mother's  father's  fitther,  mother's  father's  mother,  mothers 
mother's  father,  and  mother's  mother's  mother.  Even 
this,  indeed,  is  not  taoa^  to  satisfy  Mr.  Galton ;  for, 
*  besides  the  direct  ancestors,  the  bratfiers  and  sisters  of 
each  of  them  have  also  to  be  taken  into  account,'*  and 
are  accordingly  all^provided  for  in  the  blank  ubles.  Ob- 
viously not  many  of  us  eonld  answer  any  of  the  fiollowing 
questions  touching,  say,  a  mother's  father's  mother's 
brother: — Date  and  place  of  birth,  occupation,  residences, 
age  at  marrisge,  ditto  of  spouse,  number  and  ages  of  sons 
and  daughters,  mode  of  Uf^  height,  coloor  of  hair  and 
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eyes,  general  appearance,  degree  of  strength,  perfection 
or  imperfection  of  special  senses,  mental  powers,  personal 
character,  Civoarite  pursuits,  artistic  aptitudes,  minor 
ailments,  graver  illnesses^  eause  and  date  of  death,  and 

age  at  death 

The  impossibility,  however,  of  any  one  competitor  fiilmg 
up  an  the  tables  is  of  comrse  no  argument  against  setting 

the  questions.  The  same  questions  are  submitted  to  all  the 
competitors,  and  those  who  can  answer  most  or  best  will 
receive  the  500/.  Perhaps  a  few  years  hence,  when  Mr. 
Henry  George  shall  have  eflected  his  social  revolution  in 
this  country,  our  aristocnUic  femilies  (who  are  ftvouiably 
handicapped  in  their  knowledge  of  anrestry)  will  be 
thankful  to  assist  the  science  of  eugenics  upoa  the  terms 
now  oiTered  by  Mr.  Galton. 

The  "  Life  Hi -tory  Album  "  is,  in  size, date,  and  general 
appearance,  a  companion  to  the  "  Record  of  Family 
Faculties.'*  It  runs  to  72  pages,  which  are  anai^ed  for 
en'ries  in  five  vcarly  periods  from  birth  to  75  years  of 
age.  We  can  im.igine  the  melancholy  aspect  of  a  man 
who  in  the  year  1959  sits  down  to  fill  up  the  last  page  of 
a  copy  of  this  album,  the  first  psge  of  which  is  now  beiQf 
begun  by  his  parents.  Wint  a  retrospect  will  lie  beibre 
his  dim  and  saddened  gaze  .'  Every  tooth  that  he  g.iined 
in  childhood,  and  every  tooth  that  he  lost  in  age  has  been 
duly  chronicled ;  all  the  flnctoatioM  in  his  weight,  heahb, 
and  strength  are  recorded  ;  he  can  trace  the  dawn  and 
rise  of  all  his  bodily  and  mental  powers  from  infancy  to 
manhood,  and  can  measure  with  the  most  painful  nicety 
their  continuous  decline  from  manhood  to  old  age.  He 
has  before  him  a  little  picture  gallery  of  fifteen  photo- 
graphs taken  at  fi«6-yeariy  periods,  to  impress  upon  hii» 
with  yet  move  crad  vividness  what  a  wreck  he  haa 
become ;  and  now  there  is  no  farther  page  whereon  to 
continue  the  record  so  Ion-;  and  so  faithfully  kept.  Even 
the  interest  of  Mr.  Galton  in  all  that  he  was  to  be  and  all 
that  he  was  to  do  hss  come  to  an  end ;  be  has  literally 
turned  over  the  last  page  his  life,  and  if  his  poor  old 
eyes  do  not  drop  a  tear  upon  the  closing  tragedy,  it  can 
only  be  because  his  seal  for  science  has  devoured  every 
other  emotion. 

But  although  tliis  aspect  of  the  matter  is  irresfstibl^r 
suggested  by  the  dose  of  the  album  at  75  years  of  age, 
without  even  the  provision  of  a  blank  page  for  any  further 
possibilities  (with  trembling  fingers  these  might,  indeed,, 
be  pasted  in),  \vc  rmist  remember  that  the  evil  here  lies 
in  the  iact  of  mortality.  So  long  as  a  man  is  alive,  it 
may  be  wsefal  to  bim  in  many  ways  'apart  from  eugenics 

— to  have  such  a  physical  record  of  his  life  thus  kept  from 
his  earliest  days.  No  doubt  the  sooner  it  is  begun  the 
more  value  it  will  subsequently  have;  but  Mr.  Galton 
virtually  tells  us  that,  as  in  the  Pilgrim's  Progress,  so  in 
the  pilgrimage  of  life,  "  better  late  than  never  "  in  making 
a  beginning. 

In  order  to  show  some  of  the  persetisl,  as  distingnisbed 
from  any  scientific,  advantages  wbich  may  reasonably  be 

expected  to  ar!sc  fioni  keeping  such  a  biological  history 
of  one's  self,  we  sbaU  conclude  by  quoting  an  extract  from 
Mr.  Gslton's  own  exhortation. 

"  To  I  lit  Owntr  0/ this  Rock 
"  I.  It  will  show  whether,  and  in  what  wajr,  your  health 
is  affected  by  the  changes  that  take  place  m  your  resi' 
denoei  occupation,  diet,  or  habits. 

N 
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"s.  It  win  •fl'ord  etrlf  indkatloB  of  any  departure  Awn 

health,  and  will  thus  draw  attention  to  conditions  which, 
if  neglected,  may  lead  to  permanent  disorder.  Without 
such  a  record,  the  early  signs  of  tji^casc.  which  are  com- 
monly slight  and  gradual,  arc  \  ciy  likely  to  p.iss  unrccoj;- 
nised,  and  thus  the  opportunit>  be  lost  of  seeking 
advice  at  the  time  when  preventive  or  curative  measures 
can  be  most  successfully  taken. 

"3.  A  irustwortlp.  r:  ird  of  past  illnesses  will  enable 
your  medical  attci  :  .  to  treat  you  more  intelligently 
and  successfully  than  ihcy  otherwise  could,  for  it  wiU  f^ive 
tbem  a  more  complete  knowledfe  of  your '  eoostttution  * 
than  could  be  ofatttned  in  any  other  way.  Thia  know- 
ledge is  so  impoitant  that  life  itadf  may  in  many  illnesaes 

depend  ipon  it. 

"  4.  1  he  record  will  further  be  of  great  value  to  your 
family  and  <ies<  end.tnts  ;  fur  mental  and  physical  .  li.u.n 
tcristics,  IS  well  as  liabilities  to  disease,  are  all  tr.msnuited 
more  mi  1  -    by  parents  to  their  chiU'r'-u,  and  are  shared 
by  racinber.s  of  tlie  same  family.   '  i  lie  world  is  beginning 
to  perceive  that  the  life  of  each  indiTidual  is  in  some  real 
tease  a  prolongation  of  those  of  his  ancestry.    His  cha-  ; 
racter,  bis  vigour,  and  his  disease,  are  principally  theirs.  ! 
.  .  .  The  lin-histories  <tf  our  rdathres  are,  therefore,  { 
more  instructive  to  us  than  those  of  strangers ;  they  are 
especially  able  to  forewarn  and  to  encourage  us,  for  they 
are  prophetic  of  our  own  futures.' — (Fortnightlv  Revirtv, 
J  *nuary,  iSfti,  pi  l\Y 

We  have  now  said  enough  to  show  the  general  character 
of  these  original  publications.  We  ought  to  add,howevcr, 
that  tluy  may  tjc  purchased  separately,  and  therefore, 
notwithstanding  the  prixes  offered  for  the  l>est  Records 
of  Family  Faculties,  we  think  it  probable  that  the  "  Lifs- 
Historv  Albums"  will  have  thr  better  sale.  They  are 
inexpensive  to  buy,  and,  apart  from  the  trouble  of  writing 
them  up  at  intervabi  fctpilre  for  dieir  kaspiuf  no  other 
kind  of  expenditure.  Georoe  J.  Romanics 


SIAM 

Tm^ks  and  ElfphaiUs:  The  Namtivf  of  a  Journey 
through  upper  Siam  and  Lao.  By  Carl  Bock. 
(London  :  Sampson  Low,  Marston,  and  Co.,  1884.) 

THE  expedition  undertaken  b\  Mr.  Bodc  in  1881--82 
to  the  Indo-Chinese  mainland  was  practically  a 
continuation  of  his  previous  ramblings  in  the  Eastern 
.■Archipelago,  a  graphic  account  of  which  he  has  given  us 
in  his  "  Head-Honters  of  Borneo."  Of  both  the  Oiain 
ob}ect  appears  to  have  been  mCber  archaeological  and 
etliniipraiihical  than  strictly  srientit'ir.  and  of  both  the 
inciditnts  and  results  have  also  been  somewhat  analogous. 
In  endi  ease  some  bitiwrtouBvititadtncta  were  txplored, 
or  at  least  traversed,  each  was  marked  by  a  striking 
ab>eDCe  of  any  stirring  .idventures  "  by  flood  or  field," 
both  yielded,  besides  some  additions  to  our  geographical 
aid  ethnological  knowledge  of  the  regions  in  question,  a 
considerable  amount  of  "curios  and  treasure-trove";  but 
ii  r .  iic^t  of  the  "tailed  people**  pRived  as  hnalkw  in 
Further  India  as  it  had  in  Borneo. 

In  odwr  respects  ''Temples  and  Elephants,"  although 
for  less  profusely  illustrated,  compares  not  unfavourably 
with  "  The  Head- Hunters."  It  is  uniformly  writtm  in 
surprisingly  good  English,  and  It  givet  us  fer  Ae  first 
time  a  tolerably  clear  account  of  the  region  of  the  water- 
parting  between  the  bead  waters  of  the  Menam  and  the 
Middle  Mekong  basins,  and  iadMd  of  die  whole  oourae 
of  the  Menam  almost  Iran  Us  sMuccto  the  Golf  of  Siim. 


The  source  itself  was  not  actually  reached,  but  it  was 
ascertained  with  some  certainty  to  lie  altogether  within 
Lao  territory,  or  about  20'  N.,  99*  £.,  and  not  further 
north  in  the  Shan  States,  as  shown  on  all  recent  maps, 
even  that  arrompanying  vol.  viii.  of  Rerlus'  "  r;(?ogTnphie 
Univcrsclle."  By  taking  boat  at  the  now  ruined  city  of 
Fang,  and  sailing  down  the  Me-Fang  and  Me-Kok,  the 
Mekong  was  reached  just  below  Kiang-sen,  where,  a 
thousand  miles  from  its  mouth,  it  was  found  to  be  still  a 
magnificent  stream  **  twice  as  wide  as  the  Menam  at 
Ban^cok."  This  was  the  farthest  point  toadied,  and  on 
tihe  return  route  the  narrow  but  rugged  water-partmg  was 
crossed  by  a  2co:i  feci  high  Icadin;:  down  to  the 

Meping,  as  the  Upper  Menam  is  here  calkd  Hence- 
fordi  die  vast  of  the  jowney  was  made  entirely  by  water, 
proving  that  for  small  craft  the  Menam  is  navigable 
almost  from  its  source  to  its  mouth.  Kven  the  dangerous 
ra|rids  near  Mutka,  above  the  Lao  and  Siamese  froMier, 
were  successfully  run  by  the  ingeniously  constructed 
boats  specially  adapted  for  navigating  this  section  of  the 
great  Siamese  artery. 

All  the  chief  towns  in  this  basin  were  visited,  and 
a  very  full  aceoilnt  fs  given  of  such  important  but 
almost  unknown  j>lace?i,  as  Raheiig  !  Kahein),  Lakhon. 
Lampoon  (Laboog),  Ctieng-mai  (Kiang-mai),  Muang-Pau 
(PrauX  and  Kiang-bai),  all  except  Rahenf  lyinf  whUn 
the  western  Lao  domain.  Raheng,  the  northernmost 
town  in  Siam  proper,  appears  to  be  the  centre  of  a  very 
eonsidenble  tnde  widi  the  surrounding  lands,  and  some 
strong  arguinents  are  urged  in  favour  of  the  projected 
railway  between  that  place  and  the  capital.  Such  a  line 
wouM  present  no  engineering  difficulties,  running  as  it 
would  through  an  almost  perfectly  level  country ;  it  nu(ht 
be  cheaply  constructed  by  Chinese  coolie  biboor.  avail- 
able on  the  "^p'H  :  it  would  run  through  the  most  densely 
peopled  districts  in  Siam,  and  would  at  once  open  up  . 
a  vtasdy  praduetive  region,  whose  nhnoet  boundless  re- 
sources are  now  lying  waste. 

"  The  agricultural  resources  of  the  district  of  which  it 
[Raheng]  is  the  centre  and  natural  outlet  ase  eatransly 
rich.    Its  timber  alone  is  sufficient  to  insure  prosperity  : 
but  it  has  further  sources  of  wealth  in  the  varied  indi- 
\  gcnous  products  of  the  country,  and  still  more  in  the 
I  entimly  uodevebped  resources  of  its  fertile  soiL  All  that 
I  it  wants  is  a  railway  to  carry  the  products  of  die  owmtry 
at  all  -ieasons  ami  without  delay  to  ihc  tn.irkeis  <>f  the 
world,  and  to  enable  it  to  receive  the  large  imports  which 
an  iacrsadng  pepulatieii  would  at  enoc  necessitate* 
(P-  '37). 

But  most  readers  will  probably  turn  must  eagerly  to 
the  chapters  devoted  to  the  habits  and  customs  of  the 
Karians  (Karens),  Mussus  (Mossos),  Ngiou  (Shans),  and 
especially  of  the  Laosians  (Laotians,  Laos),  whose  politi- 
cal and  social  institutions,  domesti<  life,  reKgioo,  arts,  and 
daily  pursuits  are  here  very  fully  described.  The  remarks 
on  an  these  subjects  wifl  be  fisaDd  both  inteiusting  and 
valuable  to  the  ethnologll^  because  mainly  the  -  ilt  i  f 
personal  studies  made  en  thespot  by  a  shrewd  and  expe- 
rienced ebesrvsr.  Mr.  Bode  speaks  of  dw  Laos  ae  of  n 
'  finer  type,  fairST,  and  bonai4ooking  not  only  than  the 
Malays  but  even  Aen  tbe  kfaidred  and  more  civiliaed 
Sinmeee.  They  are  described  as  of  superior  pbydqus^ 
lighter  co«pleiiien,  wMi  good.  Ugh  foiuhsads,  mete 
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regular  features,  anJ  nostrils  not  so  dilate  I  iSnsc  nf 
their  neighbours.  A  curious  peculiarity  is  the  power  of 
hfndhiy  tiM  dboif  die  wnn^  ^^7>  sfawlailj  distoit- 
ing  the  wrist  joint,  so  that  the  hand  can  be  bent  over  till 
the  back  of  it  touches  the  arm.  This,  however,  docs  not 
appear  to  be  the  result  of  any  special  confonnation  of  the 
joints,  but  rather  of  a  long  and  severe  course  of  training, 
in  which  "force  is  often  resorted  to  in  order  to  distort 
nature's  handiwork"  (p.  321).  It  will  be  remembcied 
that  one  of  the  distinctive  features  of  Krao,  the  little 
spedmea  broiiglit  from  Bangkok  by  Mr.  Bock,  was  a  re- 
markable pliancy  of  the  joints,  extending  e\en  to  the 
toes,  which  were  almost  as  prehensile  as  those  of  the 
lii|^kef  apaa. 

Amoiv,:>t  the  illustrations  is  a  curious  design  by  a 
native  artist  (unfortunately  'invested  with  artistic  merit" 
bjT  tt*  English  engraver)  representing  a  scheme  of  the 
imivane,  with  Mount  Zinnalo,  the  Mem  of  the  Hindus, 
aa  the  centre.  Above  all  is  the  outer  darkness,  or 
Buddhist  A'/riMMM^  usually  supposed  to  involve  extinction, 
or  at  least  absorptum  in  the  divine  eaaence,  but  which 
our  audior  agrees  vlth  Mr.  Alabaster  in  identifying 
rather  with  the  highest  heaven,  a  place  of  perfect 
happiness  or  repose.  But  however  this  be  it  is  obvious 
tliat  fbe  Laodaa  Buddhiam  has  been  othenriae  profoondly 
modified  by  the  older  cult,  on  which  it  has  been  en- 
grafted, and  from  which  it  still  takes  its  colouring.  This 
older  cidt  was  little  more  than  a  universal  spirit^wocship, 
probaUy  the  first  distinct  stage  in  the  evohitioo  of  all 
qrstcms.  Hence  "  the  desire  to  prapitiiue  the 
I  and  to  exorcise  the  bad  ones  is  the  prevailing 
on  the  Ufe  of  a  Laosian.  With  'phees'  to 
i%ht  of  him,  to  left  of  him,  in  front  of  him,  behind  him, 
all  found  him,  his  mind  is  haunted  with  a  perpetual 
dene  to  make  terms  with  them,  and  to  insure  the 
aaaistance  of  tfie  great  Boddbat  to  that  he  may  preserve 
both  body  and  soul  from  the  hands  of  the  s])irits,  and, 
by  making  merit  either  in  ahnsgiving,  in  feeding  the 
piksts,  in  building  tenplei  or  prachedees,  lis  may  elti- 
mataly  attain  supreme  happiness"  (p.  198).  At  Muanj;- 
Fang  the  people  arc  shown  a  telescope,  whereupon  they 
immediately  ask*  **Can  you  see  the  spirits  thraqgh  it  ? " 
And  wben  it  is  reversed  so  that  everything  seems  to  fade 
away  in  the  distance,  they  are  hu^'cly  delighted  at  such  a 
wonderful  instrument,  which  has  the  power  of  making  all 
things — spirits  of  course  included— near  or  far  off  at  the 
win  of  die  owner  I 

Then  these  spirits,  some  of  which,  such  as  the  phcc-ka, 
an  M17  banaftd,  require  to  be  thwarted  by  all  sorts  of 
couHtM^cbatwWj  cmn^iii  tngij  eioitJsns,  spirit-dancings, 
and  other  devices  Of  die  professional  medicine-men,  and 
even  of  "paid  mediifflis.''  For  this  institution— some- 
what of  an  anachronism  in  the  West — still  flourishes  in 
the  Far  East,  where  almost  every  family  has  its  private 
mediums,  who  are  consulted  on  all  urgent  affairs,  and 
who,  when  required  to  question  the  spirits,  work  them- 
sdvea  into  a  state  of  ecstasy,  and  utter  abort,  incoherent 
tealeaces,  regarded  as  the  oracles  of  the  spirit  woifd. 

Amongst  the  illustrations  are  a  cul.jured  engraving  by 
Ae  aothor,  giving  a  good  idea  of  the  "  white  elephant " 
visited  by  bin  at  Bangkok,  and  a  Hlb-dn  pectiait  of  the 

ned  young  King  of  Siam,  to  whom  the  work  is 
There  are  also  an  index  and  a  small  sketch- 


in. of  the  rmitc  follo«c  l,  in  li  tlie  :^'eoi;raphi' nl 
nomenclature  is,  as  usual,  at  variance  with  that  ot  the 
text  Thus  we  have  IQang^nud,  Toon^  Me«■at^r, 
Chandaw,  for  GiangHnn^  Tou^  Me>waAg^  and  Shand  lu 
respectively.  A.  H.  K£ank 

LETTERS  TO  THE  EDITOR 

[  Tkt  Editor  dw  not  hMMmtOfm^mMi^ 
ly  Ml  J  corrupondtmU,   Imtktr  «M  ^  t 
«r  if  tmm^fomd  with  the  wrAurr  ^  nktUi  1 
Iff  mttinu  fclw  0/ aimtymtm  ttmtmumKmUtm. 

[7I#  Editor  mgmtfy  nftutts  trnttfrntimtt  U  Jk^  <Mr  AMrr 
at  tktri  mi  f$tiBt«.  Tkt  itmmt  m  hit  tfau  it  tt  gnat 
that  Ui$  Ui^futUU  iirt»W«r  t»  imimrt  tkt  t^^aMcf  ,Tr» 

Ai;rBoi  GB  die  pretaflJag  adit  and  ftg  do  not  aake  die 
>niaaiit  4  Ben  Metis  as  anus  a  Ikvoanddeaitaatioa  for  viewing 
soiifet*,  yet,  who  dtar  aadfine,  ihe  coUmrs  of  the  ligr  iUae  oat 
with  ffl'  gfsaUr  dsaniWS  aed  purity  than  at  lower  ISMk.  For 
about  ft  week  at  the  end  ef  last  auoth  we  had  iae  wwther,  and 
the  .calona  of  die  dqr  beCon  saafii%  aftsr  saassr,  aw' 
dariagtha  day,  were  of  die  BMt  cxtnocdbHtfy  tharactsb 

Ob  oeeember  30  befece  sunrise  the  lower  dty  to  cai 


l>etween  a  dead-bank  and  a  thin  dark  bond  of  »tratn»,  was  [<ale 
green,  above  the  stratus  it  was  yellow,  passing  into  red  higher 
up  This  arraBgeaieat  of  colour  was  not  observed  agun ;  oa 
other  days  the  sj^  wis  red  or  yellow  at  the  horison,  pasniqr  into 
green  ami  blue  higher  up.  At  sunset  on  the  30th  the  colours 
were  of  the  moat  gorgeous  dacriptiim— dark  Mookyred  befcnr, 
p.a:»ing  into  blue  and  violet  without  aiqr  intennediate  shade  of 
gr«n. 

.Similar  colours  have  no  doubt  been  seen  as  well  at  luwer  lewis 
at  sunrise  and  sunset,  but  here  we  see  the  sky  round  the  horizon 
coloured  in  the  most  wonderful  manner  all.  day  long — ^usually  a 
copper  red  under  the  sun,  and  a  peculiar  dirty  green  at  the 
opiK)site  azimuth.  But  it  is  impossible  to  give  any  idea  of  the 
exceeding  beauty  and  weirdaess  of  the  tints  at  sunrise  and  sun- 
set— the  whole  sky  near  the  sea  rieaaiiag  with  coaataoily 
changing  masses  of  colour,  iadeseribMle  tiati  of  ted  aad  green 
mingled  in  wild  confusion. 

On  December  31  the  thin  edge  of  the  crescent  moon  (three 
day«  old)  was  hridtt  gnen,  but  I  have  not  ofaaerved  any  unusual 
colour  in  the  i,un  nof.  R.  T.  Omomd 

fien  Nevis  ObsemtoqTt  Jaaaaiy  9 


I  nEo  your  acceptance  of  llie  two  incl  .»eil  clii>i>ini^<  flXHB  tba 
Saturday  Prcts  of  lhi>  city,  together  with  an  advance  sheet  from 

rhrum'>  ILi-vaiiitn  Annual  tor  l>.84,  which  contain  nearly  all 
tlidt  ha>  tieen  put  int  >  print  here  .'.boot  ihc  wonderful  "after- 
glow" which  h.iN  excited  s  -oli  rsention  in  so  many  parts  of 
the  globe.  In  the  firit  communication  of  Sciitcmticr  19,  I 
recorcled  the  important  date  of  Septeinlicr  5,  when  the  first  \:v\ 
most  lirilli.int  display  «as  observed,  Itcinj;  moved  thereto  by  the 
arri\al  of  the  ucas  -f  the  Jav.i  cru]:tii'n,  whusc  proximity  in 
time  seciiicd  to  leml  csnecial  importance  to  the  j-hen' micnon. 

hi  ihe  secon  l  notice  is  recorded  .an  oli^err-ition  of  hkc  phcii  ■ 
mena  in  hit.  34°  06'  N.,long.  140"  29'  W.,  iioomiles  cast-noith- 
cAst  <  >r  u>,  from  the  lug  of  oe  biufc  Htpt,  PenhaUow,  aia&ter,  on 

Septcml>er  iH. 

In  my  article  in  the  .man  Animal,  the  record  is  1  roui^ht 
down  to  Xr.vemhcr  J5,  durm^  'rthich  month  the  ^\o\\  coiitmucil, 
somewhat  liim.ni  hed.  Since  then  it  has  again  incrca>ed  in  .i 
marked  degree.  I  linve  a!:io  been  en.ifilcd  to  definitely  connect 
ourselves  with  Mcl.nie^i.i  .tiuI  Micronesia.  Kri>;  ffatanif 
Ticrncy,  master,  iirrivcd  Irom  tho^e  parts  on  December  5* 
Capt.  Tierney  i-,  reliable  and  uiteUif;cnt.  He  rc|Hjrt.s  to  me 
that  on  Septeitil  cr  I,  w!ie:i  off  the  .south-we  t  coa-t  of  New 
Ireland,  about  la!.  5  S.,  lonj;.  152' E.,  lie  first  ohscrved  the 
"til;irc,"as  he  termed  it  ;  and  iiyain  on  ."^cplcuiWr  3  off  Xc.v 
Hanover,  two  rU-^recs  further  west.  It  was  identical  in  cha- 
rae'.er  with  wli.U  he  has  seen  sine  arriving  in  Honolulu  It 
wouid  >eeni  1 1  have  been  rather  less  bnlliant  than  was  firit 
oVerved  heie  Septendier  5,  .^^  describctl  in  the  inclo.se<l  cliiitnnii. 
I)urinj4  his  voyage  from  New  Hanover,  sijjhtiii'.;  .\scenMon, 
calUiig  at  the  Marshall  Islands,  and  thence  tu  Honolulu, 
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oter  aiBolr  dsn  In  all,  tlw  "^wt*  mv  of  tmUmit  tmrrnit*, 
Bjr  tlM  Miiwd  of  0.8.8.  iftryw  flr«B8*aflniidnak 

ber  I  toS^  I  UklappihrdibalM  to  traoe  «  — '  " 

phencMMm  beooe  to  dnt 


;polat  Tbay 

untiUbout  November  aj.  T«oaf  cvrkadiiiVdtiaauwIw 
down  by  the  Mariposa  tmut  Be  that  tfN  appwwttcea  II 
klentieat  with  oan.  ani  further  that  mqr  mra  of  finqaent 
itcaiwe  dnifaw  Um  whole  passage.  Wo  tmm  piww  a  eon- 
tiaoouc  data  or  tbaa  phwoiawa  fitwn  New  Zcakad  to 
OaHCoiala. 

Fanait  BM  to  can  apoeiat  atteadoii  to  the  my  penBar  aaniu 
orhalo«il«adii|gft<Maa^to30i*frein  the  ma,  whUh  haaheen 
vWUb  every  davwUh  ai^  mm  all  f  whiiUh  base,  with 
WmUM  tiait,  tlMdjiig  off  into  Uttrr  or  |>ai  pk  againtt  the  Mae.  I 
aawaamiio  mtiea  of  this  conma  obicrved  ckewhan.  It  is 
hardly  •  coMplcawii  object 

The  loQf  ooatinuance  and  exteadhw  dUnulM  «f  Alt  haae  or 
dry  foe  MaaM  to  jtuiify  expectation  that  it  WKf  baeooM  vliible 
araaad  At  ^kH  ■'■^  P*«  wn^  uiyaifuHy  for  InvHtigation. 
""^ — aego  u  Saa  Fkaaciaeo  aadi  MSvfndier  aj.  it 
in  Saala  Bariiaia  an  Oatober  14.  Aiapidapper 
I  to  have  home  it  in  a  hdt  wiOia  fba  tn^fca  in  a 
myfMrdqniklenfaKa  slow  diffWonto  airtcad  it  to  tta  tem- 
pantoaanak  Aailialiais  perhapaaaaaaapkoFlMai 

I  tnat  drfa  letter  aan  ba  a  Mafid  oontribation  tomuda  a 
oonplate  Uriorr  of  OadUfaiitta  of  dds  very  pcoliar  dcnant 
aniaai  lliB  i^dbe.  A  food  laeord  of  dalaa  ot  carlitot  appear- 
aoeM  aUbtcaalfilateMoaediisf  to  oorBadtad  kBowledge  of 
ownmitB  m  •PPer  itiala  of  the  atmeaphwe. 

Ibaolidn,  Deoaaber  14,  1883  Snmo  E.  BiSROr 

[We  have  already  referred  to  Mr.  Bishop's  letters  in  the 
Uonolula  jourua],  but  give  here  the  fjllovving  extract  from  bis 
aiticle  in  the  ILi.^tiiian  Annual : — 

'*  It  now  seems  probable  that  the  enormous  projections  of 
Ri-.ciius  and  other  matter  from  Krakatoa  have  been  borne  by  the 
upi>cr  currents  and  difTuscd  through'  ut  a  lielt  of  h»lf  the  earth's 
circumference,  and  no;  iniprnbahly,  as  careful  observation  may 
yet  c-.tabli^h,  even  entirely  around  the  gloiic.  This  implies  an 
amount  of  nnlicr  discharged  that  seem-.  incrcdiUlc.  We  leain, 
hnwcver,  th.it  th^  occ.in  was  thickly  and  closely  covered  with 
flctJti  piiiii:.;i,:  for  hii:idrctls  of  inile>  fr mi  the  ir.Ue:,  A 
steamer  150  niiics  distant  rei«)rts  her  barometer  falling  and 
rising  half  an  inch  every  two  or  tluee  minutes !  This  almost 
incretlible  statement  implies  a  terrific  undulation  of  the  atmo- 
sphere, such  as  could  oii'y  l.'e  pro<luoed  liy.i  vast  ami  c  >llUnul^as 
jet  of  gas  projected  upwards  beyond  the  ii;iii!s  m1  ihc  atmo- 
sohere,  an'l  ihivia^  the  air  in  vast  waves  in  rverv  'lirection.  So 
abnoriual  and  i^igantic  a  fjrcc  may  well  have  propagated  not 
only  its  tidal  waves  as  it  did  across  the  Pacific,  but  it  may  also 
have  transmitted  its  uortcalous  utKi  lurid  vapours  to  belt  the 
•globe  with  Aaau^  akiaa."] 


FOK  the  last  two  months  these  appearances  have  in  this 
province  excited  no  small  wonder  attd  ulmiration,  not  unaccom- 
panied in  some  cases  with  awe  and  dismal  forebodings  of  im- 
pending calamity.  As  an  example  of  what  has  been  witne«se<l 
in  greater  or  less  Intcaoty  almost  every  mornii^  and  evening, 
about  an  hour  before  snnnse  and  after  sunset,  I  may  instance 
what  was  observed  on  the  evening  of  the  29th  and  morning  of 
the  30th  ult.  The  ground  from  my  residence  rises  towards  the 
aonth  and  west,  and  the  city  of  Fredericton  lies  towards  the 
north-east,  on  a  flat  too  feet  lower,  and  at  a  distance  of  half 
-%  mile  or  more.  On  the  evening  in  question,  at  an  hoar 
after  sonaet,  the  red  glow  in  the  sky  was  very  conspicuous,  .and 
■rrmnil  to  lig^t  up  the  whole  heavens,  so  that  the  bouses  in  the 
ctty  were  cUSinctly  seen  by  the  reflection  from  their  sides,  and 
the  Intervcaing  snow  appeared  of  an  orange  colour.  It  was 
br^t  enough  to  waggatt  the  impcenioa  of  a  second  sunset. 
Next  morning  at  aa  MW  before  aaariea  the  deep  red  glow  was 
njnaUy  decided.  W.  Bkydons-Jack 

Ffedaiidan,  Now  Bnitwick,  Jaaaaiy  3 

In  response  to  your  note  in  XATl'REof  Keccmber  13,  1883 
())  i>7',  1  I'c^;  to  infirm  ynu  that  the  recent  red  sunsets  have 
bet-n  c-i->ecially  ub.,crvtxl  I'V  me  on  tlie  toil  using  occasions : — 

Nuvember  30,  1SS3,  la^tini^  until  ;o  |i.m.  |  banMBatCr  at 
I  ij'clock  30'22  inches,  at  9  p.m.  JO'IO. 

January  2,         la  tinu  until  7.30  p^oL ;  faanNBelarat  I  p.m. 

30-4S,  at  9  p.m.  30  43. 


January  3,  18S4: 

^  3023. 

On  several  other  occasions  the 
oibserved  in  a  leu  degree. 

Wola.  GradaiBk.  near 


at  I  pbiB.  ao'aok  at  9  p^n. 


phenomenon  has  been 
Ad.  Wkntz'l,  J  UN. 
II 


The  "red  glow"  has  again  been  very  brtlli.int  here  on  the 
evenings  of  Janu.\ry  9  and  10,  as  well  as  on  the  morning  of 
January  10.  On  the  following  morning,  January  II,  the  sky 
being  likewise  very  clear,  I  confidently  expected  another  display, 
but  to  my  astonishment  nu  trace  of  red  did  appear,  the  sun 
rl'ing  after  an  ordinary  twilight  of  pale  yellow.  I>uring  the 
night  a  strong  south  wind  ha<l  ^et  in,  which  prevailed  through 
the  whole  day,  with  extraordinary  transparency  of  the  air.  In 
the  evening  clouds  arose  in  the  west,  at  fir-.t  showing  the  red 
mar>;iiial  c  douring  of  ordinary  sunsc'.s,  but  later  on  there  came 
afjaiii.  distiiieliy  lii.;her  than  even  the  cirri,  a  very  brilliant  and 
la^liti;^  rt-i]  )-,.iimio^ily . 

It  Would  l>e  iiilercsting  to  know  whether  at  other  places  too 
the  pheiwnieiia  in  ({ucstion  had  been,  as  it  were,  sttsiMrnded  on 
the  moriiiui^  ot'  J.muary  11,  in  spite  of  a  clear  sky,  or  whether 
such  a  susi^enMon  luni  occurred  oat  Other  days  under  similar 
meteorological  circumstances.  U.  WBrraattAN 

VnSaufh  Bertraia,  Jwaaarj  la 


very  fine 


^^^Tfc^hMttoro  days 

tha  oolaaiswraMthriiliM^^^tiM 
laaattt  how  after  eaaaet  It  may  interest  Aoae  who  an 
toansoatferObflrtnMdlBary  appeanuMoof  dwikytoldMnr 
that  here  h  hae  baea  foUowed  bv  excessive  rain  and  very  bad 
waadier.  DMriqgDeeoaA*  we  had  9-57  against  an  avenge  for 
tha  last  toWiiy-twofaaia  of  4*jfilnrhee,  ThafnalaetDaaembcr 
rdaMN^anradatourSeMui  Cteetaiy  waa  ivjS  ia  186a, 
the  least  being  one  faeh  la  iStt.  A  printet'a  anrar  atalm  aw 
speak,  in  my  latter  of  Decaoiber  31,  of  a  areaaeat  aooa 
I  "davs  instead  of  I-Sdl^old.  W.B.J. 
tUaopIe,  January  11 


Dust  Atmosphere  of  China 

I.v  the  remarkable  work  on  China  by  \'.  Kithtofeii,  he  give., 
(vol.  i.  p.  97)  the  following  description  of  the  Just  atmrnphcre 
of  the  I.ocs  country,  China,  which,  it  seems  to  me,  bears  upon 
the  ipiestion  oi  llu:  influence  uf  dn^t  on  the  npgieomoo  Of  tha 

sun  and  sky,  tlie  i|ucs!i.m  now  under  dl'cussion. 

"AH  :hi-c,  ami  otlur  similar  oix;rating  causes,  give  rile  to 
that  dust  atm;).p!ic:e  \  S!<iubaimospharf)  io  characteristic  of  Cen- 
tral Asia,  .uid  sliU  more  particularly  of  the  I.ocs  District.  I'ven 
during  nearly  complete  calms  the  air  is  often  for  many  days 
yellow  and  opaque.  The  view  is  i  omivletcly  hemmetl  in,  and 
the  sun  apjvears  merely  as  a  ciiill  bluish  disk.  More  markcily  u 
tlii-s  character  prc-ci.tcii  by  these  jKculiar  du-t  -itorins  >  i  well 
known  to  travellers  vi,-.itiiig  Tien-tsin  and  Tekitig,  and  even 
more  to  those  who  travel  in  the  interior  of  the  imrtli  wrstciii 
provinces  of  Cliiiia.     The  wind  then  blows  from  Central  Asia  ; 

when  ii  .1.1, Hires  motion,  cwtythlBg baeo— ss  oootad  widi a  fiae, 

yellowish  duit  C'laliiu:. 

"Ill  shell,.,  ■.•.1ic:l-  tl;c  atu:o ■plicri-  is  but  rarely 
transp.ireiit,   the  wlule  l.iiid-.cape  has  a  yellow  tint; 
houses,  trees  and       ■!      even  the  traveller  (.ne  meets  on  tho 
road,  and  the  air  il-eli,  one  and  all  are  yedow -coloured." 

He  also  cites  Johnson's  "Joatiiey  to  llchi,  the  Capita!  of 
Kotan"  (A".  Gti.\^r.  xxxvii.  1867,  p.  5),  as  l>cariug  on  this 
same  character  of  those  dfy*  dnty  afospheres. 

DubliD,  January  7  J.  F.  0'lUiiJ.Y 

Electric  Shadows 

On  reading  Prof.  Thompson's  communication  to  Natuke  of 
the  1 3th  ult.  (p.  156),  giving  the  result  of  Prof.  Right's  researches  on 
the  |iroduction  of  electric  shadows  in  air  at  the  ordinary  pressure, 
I  at  once  endeavoured  1 1  rejieat  the  experiments  with  such 
simple  means  as  were  at  h:uid.  Two  sticks  of  sealing-wax  stock 
to  a  small  iron  stand  sufficed  to  support  a  loiig,  big  headed  pin 
and  the  screen  or  object  for  casting  the  shadow.s.  Instead  of  a 
plate  of  ebonite  I  used  a  cake  of  resin  of  six  inches  diameter, 
which  selves  ordinarily  for  the  production  of  Lichtcnberg's 
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fifores;  and  from  ratwcquoit  apcriments  it  would  seem  that  the 
KBB  servei  the  porpose  tdwtott  as  well  as  cboaite  a-s  far  a*  clear- 
ness of  definition  is  conoeraed.  A  metal  plate,  which  may  or 
may  not  be  imulated,  formed  a  base  for  the  resin.  I  mention 
these  details  since  the  ebonite  rods  and  plate  are  not  so  well 
within  eveij  one's  reach,  on  the  score  of  greater  expense  and  the 
■ecwsity  or  having  tbeim  tpeeiaUr  eonstracted  for  the  cxperi- 
nents.  A  pkte  maehiBeof  som«  site (iS-inch  plate)  seemi  neces- 
sary, as  I  nnd  that,  ulasB  the  Leyden  jar  is  charged  to  rather 
high  potential,  no  shadow  Is  formed,  and,  farther,  that  the  sharp 
definition  of  tlw  AMows  increases  wHh  the  ehai^  of  tha  jar. 
The  screen  nxed  sras  ■  desi^  ent  oat  in  eudboard  md  tiubil 
pasted  over  it,  very  similar  ia  du^  to  thtt  glvni  te  Fl(.  a  in 
Prof.  Thompson's  paper,  and  tut  dadovt  octahwd  win  nxb- 
•taatially  siiniUvlotlMtiBFI|^  3.  But  here  a  snail  point  not 
boCorc  recorded  enw  «at  the  pin,  from  whose  point  the 
dtocharse  is  made  to  take  plie^  bo  skntfld  in  aaj  direction, 
which  is  eaaily  done  wifh  Ae  leeliiiMiK  hoMer  by  simply 
bflodag;  the  diadoir  of  tte  object  then  IcqgllMs  oat  curiously, 
jiMaemdiesliidovi  formed  by  an  objeetliilneptinglijiht  rays 
M  Hm  efaBqpi^  ef  iaaideaee  k  Mcased. 

1!be  new  feetniC',  howevef^  whidb  nppeeied  ftnn  eKperl* 
wmtMt  and  which  x*.  not  neoided  bj  mC  Thmpeon,  althom^ 
vciy  Hkely  the  expeiiawnt  nugr  iMm  been  done  befere,  h  as 
follows  : — Instead  of  eiaitlag  with  the  resin  plate  in  a  neutral 
eonditsoo,  I  gave  it  a  ntfher  stronj;  negative  «lhaige  by  rubbing 
ftvifpeona^  with  a  fox's  brush  and  disdiaigiiig  the  Ixjdcnjar 
as  befine  on  to  the  pin,  using  preci»ely  the  same  oiqeot  tooeat  ue 
dwdnw  as  before.  Its  dianctcr  noWf  howewit  «ae  coaipklcly 
ahcred,  appearing  asl  have  endaawMWd to nfitoBt  itinAe 
fgPB«.  A  sinipU  «tm%  havfagg  Httle  lewaMame  as  to  oatliae 


with  the  object,  was  the  result.  'i"!ic  red-lead  of  c  lursc  wa* 
picked  out  by  the  nejjntivrlv  cli.irj^ed  re-iti  under  the  object  and 
piled  up  to  rinii  thtr  tr  i--,  wiuLh  was  uiuch  more  strongly  red, 
a<s  one  would  expect,  ilian  the  former  sliadow.  There  was  also 
a  nther  wide  neutral  ref^ian  aronnd  the  cros.<,  considerably  more 
than  in  the  former  experiments.  It  &eems  to  me  that  thi<  effect 
b  some'.hiti;.;  iticre  than  the  attenuation  of  the  brjil  nv  spoken  of 
by  Prof.  'riiompS()ti,  where  the  screen  is  electrified  iiidej>endenily. 
Since  the  iubjcct  is  one  of  considerable  interest,  perhaps  it  m»y 
be  osefiil  to  ahow  tiiat  any  one  having  acces'i  to  a  fairly  good 
electrical  maehiaa  can  fepoM  and  FessH^f  extend  Prof.  Righi't 
hncslintians.  W.  F.  Smith 

lVCSlfillelfa»iaas.W. 


Cosmic  Dust 

I  FOUND  in  the  Nuuwt  j'jw  dtn  Dag  of  Ilecemher  28,  1S83. 
that  a  violet  saikd  had  been  found  in  the  dunc.s  (probably  near 
Scbeveningen).  The  paragraph  runs  a<  follows  : — When  .seen 
under  the  microscope  (feeble  magnifying)  the  ordinary  yellow 
sand  seemed  to  be  composed  for  the  greater  part  of  almost  white 
transparent  grains,  among  which  were  n  few  light  yellow,  and 
pink,  and  single  black  grains  The  violet  !..iik],  hos^evcr, 
showed  almost  all  the  grains  iinbil>ed  by  a  light  violet  tint,  and 
moreover  it  contained  a  very  great  numlier  of  black  glittering 
grains.  An  idea  which  occurred  to  me  made  me  take  up  a 
small  magnet,  and  on  stirring  with  it  in  a  gla«  full  of  the  ;and, 
the  ends  were  covered  l>y  feathers  formed  by  the  black  grains  quite 
the  fame  as  the  frathcr'^  which  are  formed  on  putting  a  mapiet 
into  tiled  dust.  Probably  I  had  there  grains  of  a  combination  of 
iron  ;  of  the  latter  there  was  a  great  deal  io  it.  Now  thi-  is  the  | 
qacstion :  Are  these  grains  of  the  tame  kind  as  those  which  the  1 


naturalists  have  found  and  gathered  on  dw  snoiv-fieldB  in  the 
Polar  regions,  thus  called  eosmic  dust  i 
Statt^tl;  januaij  E.  Mbtsobk 

Diffusion  of  Identific  Memoirs 

I  THINK  it  would  promote  scientific  infonsation  if  it  were 
more  the  custom  for  those  who  need  oo|nes  of  papers  to  make 
direct  application  for  them.  Authors  are  nsaally  provided  with 
Mparate  impretsions  for  distribution,  but  are  onen  much  in  the 
dark  as  to  bou  to  turn  them  to  the  best  advantage.  Thebulkof 
such  coj'ic-.  i.suallytind  their  way  to  men  of  estabUahed  sdentilie 
podiioo  who  have  worked  at  the  sabject  of  the  paper  in  past 
ytuff  but  have  ncihape  oesacd  to  take  interest  in  it ;  while 
those  who  are  acttvcb  engscsd  noon  the  aahieet,  if  thqr  do  not 
happen  to  have  abreaof  panisbed  aartlar  of  nnportanee,  are  XtSt 
unprovided  for. 

1  believe  that  OMft  snthors  would  willingly  send  copies  of 
their  memoirs  to  younger  men,  known  to  be  engsged  ia  scientific 
work,  wh:>  ^h^uId  make  application.  But  thoc  b  one  rule 
which  must  be  observed  witli  the  utmost  atrinfenq^othcrwise 
I  should  feel  that  the  evil  of  the  present  saggestion  ontwci^ 
dtegagd— viz.  ikrafflkaiit  iimdmtvir§gpietmwrittm  mtuwer, 

Cesbridge  R. 

Weather  on  Ben  Nevis  and  Snowdon 

I  WAS  much  mtrrr^'id  uith  the  account  of  a  visit  paid  thi- 
Ben  Nevis  Oljscrv.i!.  iry  on  I 'eceniber  26,  1883,  descfi'  ^  1  iij 
Nature  of  January  5  ip  219),  more  particnl.irly  as  the  ui  ir'n  r 
experienced  on  the  summit  was  nhnnst  i  Irn^ical  with  that  on 
Snowdon  at  the  .same  time.  I  r-scr:)' led  Sui"i'.m:>iii  hw  December 
23,  25>  26  from  the  wc  t,  ca»t,  and  north,  ami  a  neighbour- 
ing mountain,  Glyder  Kach,  on  the  .24th.  The  views  from  the 
summit  on  the  2Sth  and  26:h  can  be  best  descrilxd  by  (he  fol- 
low'ing  quotation  fr  uii  Naii'rf.  (p.  219),  refcrniii,'  to  Ben 
Nevis  : — "  The  view  from  the  summit  was  magnificent.  All  round 
there  float«?d  a  billow  y  ocean  of  white  mist  "  (extending  from  the 
slopes  of  the  mountain  to  the  horizon  north,  south,  east,  and 
west),  "  through  which  rose  here  and  there  black  mountain 
peaks."  "  Overhead  the  sky  was  blue,"  and  llie  sun  ■-hone  bril- 
liantly. 'I  u| >]icr  Miilncc  of  the  ocean  of  tlouiU  wa--  nn  liie 
25th  abfiut  2cc»  feet,  ;uid  011  the  26th  icoo  feet,  abnve  ^r-a-lt  vc  l. 

On  the  24th  I  ascendf<l  Gly<ler  Fach  through  about  250c  ii-i  1 1  f 
mist,  and,  to  a°ain  quote  from  Naturk  (p.  219),  on  reachiiif;  i!ic 
ridge  ".suddenly  emerged  from  (he  gloom  of  the  mist  intii  tiie 
brightest  of  daylight.  Oserhead  the  sky  was  bine,  a  fre^li  light 
breeie  was  blowing"  from  the  north-vest.  1  here  noticed  a 
curious  phenomenon.  I  became  suddenly  aware,  whilst  vtandinij 
in  the  sunlight  on  the  ridge,  that  the  air  was  full  of  an  c.^cectl- 
ingly  minute  dust  driven  by  the  w  ind  from  the  north-west  and  de- 
sccnrling  at  an  angle  of  alHjut  40'.  The  fall  cca.'ed  quite  suddenly 
one  or  two  minuten  after  1  noticed  it.  The  impression  left  on  my 
mind  was  that  anything  popularly  spoken  of  a.s  du-St  would  be 
exceedingly  coarse  comparc<l  with  it.  There  wa-s  no  snow  <m 
the  grcuiul. 

The  phenomenon  known  under  the  n.ime  of  the  "  Brocken 
.Spectre,"  mentioned  by  Mr.  Chrystal,  may  frequently  l>e  seen 
fr.im  the  summit  of  .Snowd  in  by  any  one  not  afraid  of  a  little 
mist.  T.  SiMOTOII 

Kerul  Moor,  Manchester,  January  7 


Teaching  Animals  to  COUVUM 

J.  S.  B.  seems  to  have  .misunderstood  Sir  John  Lubbock's 
idea.  It  would  be  no  great  test  if  draw  ing>  were  nn  lr,  .^^  the 
dog  would  see  so  little  difference.  Thus  a  dog  of  mine  knows 
instantly  whether  he  may  go  out  with  my  housckecjier  or  not 
according  to  whether  she  wears  her  h.it  or  her  bonnet.  In  the 
first  in-stance  he  knows  she  is  going  where  \\c  may  go,  and  he  is 
on  his  feet  barking  with  joy  as  soon  as  she  .ippears.  If  she  baa 
the  bonnet  on,  he  knows  it  to  he  church,  or  a  visit  to  friends  in 
the  country,  where  be  cannot  go,  and,  like  the  "  eldest  oyster " 
(I  quote  from  memory),  he  "  wuiks  lli^  eye,  and  shakes  his  hoary 
bead."  If  drawings  of  hat  aud  bonnet  were  ni.idc,  he  would 
know  them  at  once. 

Some  years  since  I  had  a  remarkably  clever  Skye  terrier, 
whose  wisdom  was  at  the  time  shown  in  a  letter  tu  the  Timts. 
This  dog  I  taught  as  follows.  When  I  went  out  it  was  quite 
sufficient  to  say  "  \es ur  "No"  in  an  ordinrry  tone;  but 
wanting  to  take  him  beyond  that,  I  taught  bim  very  quickly  to 
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Irti'iW  the  two  vTords  when  printed  on  canU,  YES  or  NO,  md 
aftcT  a  few  week-.'  tcacliing  he  never  ini>,look  them.  1  have  BO 
time  now  for  niucli  teaching  ;  if  I  h.iH,  1  am  sure  it  could  be 
done  with  the  tlog  I  n<n\  have.  '1  he  intellij^rncc  of  cats  is 
grci'.tly  uniicrra^cii.  wife's  favourite  cat  full     s  her  every- 

while,  .ind  co  nts  v. licn  called  wlicrcver  ^he  tiny  Ue.  Cits  ton, 
arc  very  gmtcful  fur  J.iiidnc,-.  Vi  l.'-ii  I  wlii'  iiitii  the  MalakhofT 
I  r.und  a  cat  i  n  wlmsc  ];.t.\  a  bayimi'l  Iml  f.ilk-ii  and  piimeil  it 
lo  the  giintml.  I  rcicii'.di  it  .md  took  it  hotnc,  an  1  it  aluay* 
folhjwcd  inc  .nil  i.vcr  (lie  camp  till  the  end  i)f  the  war.  And  thi-; 
cit  did  OS  f.illou  s.    I  todk  lier  to  a  doctor  of  the  nearest  rcj^i- 

merit  for  two  uiuri.ings  to  have  her  forvt  drc-sed.  Tlic  tliird 
morning  I  was  away  on  duty  lKf'>re  dij  light,  and  the  cat  uent 
h;T>t  lf  to  the  di>ctorN  ten!,  scratchcvl  the  canv.isio      let  in,  and 

1  11  ViL-ld  uti  her  jiaw  to  be  i'.i>ctL.rL-d.  The  intcllit;eiict.-  that  can 
III.  iIl \oli.[>(.'d  in  aimo>t  aiiv  a:iiinal  depends  in  tiiost  ca»e»  on  our 
trc.iMirn:  :  .f  1:.  II.  .Sti-ART  WoftTLSY 

Aoutb  Kcn.'-tngton  Muitcum,  S.W.,  January  14 


Circling  to  the  Left  in  a  Mist 

One  generally  read,  that  pers  ^ns  vvalking  without  landmarks 
l-erforui  a  larf;e  circle  and  cut  their  <ild  tracks  again.  This 
circling,  as  far  as  niy  pre.«ent  knowledge  goes,  is  /■>  iln-  hjt. 

My  present  theory  is  that  in  uiuit  jH/r-oiis  tin  r:^l.:  leg  is  the 
stronger  nnd  the  more  furward  to  step  over  any  u'l^-taclcs 
hence  that  it  slightly  outwalks  the  left  ;  this  theory  involving  as 
further  conseiiuence^  that  tho.se  in  whom  the  left  leg  is  the 
-vtrongcr  would  circle  tu  tlic  ri-jht,  while  th  isc  whise  legs  are  of 
e<r.ial  -^trcn^th  would  cither  kecj)  straight  on  or  would  wander 
cither  way  iniJilTcrcntly.  I  im.aginc  this  "  outwalking  "  of  one 
leg  by  the  other  to  be  similar  to  the  manner  in  which  a  body  of 
tr>>ops  wheels  to  one  .side  or  the  other. 

Li  the  foUoa  iag  I  use  the  expreuioD  "  rigki-lmid."  By  this 
I  mean  that  tke  right  Vtg  n  HMk  choMa  to  oSk  iMt,  jump 
from,  &c. 

My  iiegati>'e  evidence  is  as  follows 

I,  1  myself  am  right-legged,  and  in  a  mist  1  always  circle  to 
the  left.  I  have  only  come  across  ca>es  similar  to  my  own  in 
the»e  reapects.  On  the  other  hand,  my  left  arm  has  been  trained 
(by  alwajfs  rowing  on  the  bow-side)  to  be  stronger  than  n>y  right 
for  rowing  purpowa ;  and  in  senility  I  al « ays  circle  to  my  right 
aide. 

a.  Ibow  Mvages  of  whom  I  have  read  tbet  they  eaxSA  keep 
>  atnMit  eonne  w  ithout  an^  landmark  w«n  alto  repraacotad  a.s 
■aine  Goth  arms  (and  legs  ?)  impartially. 

I  fiawe  chren  the  above  evidence  chiefly  to  show  how  weak  it 
is,  in  the  Dope  thai  lome  of  jonr  naden  will  try  to  collect  data 
nf  the  following  nature  froa  any  of  their  eeqiiehifnee  who  Imtc 
had  eaperience  in  the  matter : — 

(tf )  "ro  which  side,  if  any,  do  they  circle  ? 

{k)  Are  they  right-  or  left-araied,  right-  or  left-icgged  ?  or  are 
die  two  sides  equally  atrong? 

It  might  also  he  wIcrcsHog  to  learn  from  boating  friends  if 
they  have  ofaeervad  any  connectioo  between  the  side  on  which 
they  have  been  aeeuatomed  to  row  and  the  sadc  to  whifih  they 
drrle  in  sculling  ;  such  connection  aa  that  indicated  iboait. 

Finally,  I  wty  suggest  that  more  mi^ht  he  known  oa  the 
(juestion  ef  (he  neiedity  of  right-  or  lefi^idedness ;  and  aa  to 
whether  persons  are  often  ri^t-enned  bat  left-legt^ed,  he  But 
it  nui.st  l>e  remembered  that  tcndcadciof  this  nature  are  often 
' '  educated  out "  in  cfaUdbood.  W.  LAROSN 

Cheltenham  CoDcge 


Ti//:  porpit/dj:  axp  velellida: 

PROFESSOR  ALE.XANDER  AGASSIZ  hi,  quite 
recently  (July)  published  an  important  contribution 
to  <Nir  knowkdm  of  the  laorphiilogy  uid  embryology  of 
thMe  AudUms  of  niariiw  Hydrosoa.  This  appears  m  ooe 
of  theqoarto  memoirs  of  the  Museum  of  Compmtive 
Zoology  at  Harvard  College,  and  is  illustrated  witn  twelve 
phics.  While  rtt  the  Tortugas,  durin;;  March  and  April, 
18S1,  examining  the  structure  of  the  coral  reefs,  Prot.  A. 
Ag.issi/  took  advantage  of  ever)'  possible  opportunity  of 
exploring  the  surface  fauna  of  the  Gulf  Stream,  and  when 
not  otherwise  occupied  be  devoted  h's  time  to  coiii^jleting 
the  notes  ajid  drawings  which  he  accuuuaieu  regarding 


Porpita  and  X'della  under  less  favourable  eilCinuMBOet 

at  other  points  of  Florida,  at  Newport,  and  ontxiard  the 
lilnke.  These  notes  arc  now  publi.shed  as  forming  the 
principal  points  in  the  natural  htstory  of  a  .small  and 
liniitcd  group  of  oceanic  hydroids,  mteroting  from  their 
affinities  on  the  one  hand  to  the  Tubularians,  with  which 
Vogt,  Kolliker,  and  Agassiz  were  incliitcd  to  associate 
thcin,  tod  on  the  other  hand  with  the  SiphooophorK 
proper,  with  which  they  hare,  however,  but  little  in 
common.  Mr.  C  O.  Whitman  was  sent  this  spring  to 
Key  Weit  to  complete  this  memoir,  and  especially  to  in* 
vestigate  anew  the  whole  subject  of  the  structure  and 
functions  of  the  so-called  yellow  cells  ;  but  although  he 
spent  six  weeks  ;it  Key  West,  he  was  unable  to  accom- 
plish the  object  of  his  trip,  as  not  a  single  Velella 
appeared  at  Key  West  during  the  wh  de  of  hi^.  visit. 
Under  these  circumstances  Prof,  A.  Agassiz  thought  it 
advisable  to  at  once  publish  his  drawings  and  notes,  com- 
pleting the  descriptive  part  when  the  necessary  prepata- 
tions  can  be  finished.  Tlie  Flwida  species  of  Velella,  {y. 
mutica.  Bosc)  is  much  larger  than  the  Mediterranean 
form  [v.  spiralis) ;  specimens  measuring  nearly  fibur 
inches  in  Icnjith  are  not  uncommon.  On  plate  I  is 
figured  in  profile  and  from  above  and  below  a  huge  Velella 
nearly  live  inches  in  leni;th.  .mil  in  all  the  glories  of  its 
metallic  colouring.  Thousands  of  this  species  are  brought 
by  favourable  winds  and  tides  into  Key  West  Harbo.ir ; 
they  are  usually  seen  in  large  schools,  and  although 
capable  of  considerable  independent  movement  by  means 
of  their  tentacles  in  a  smooth  sea,  yet  are  they  practically 
at  the  mercies  of  the  winds  and  conents.  Even  mode- 
rate waves  destroy  them  in  vast  numbers.  When  kept 
in  confinement  thev  soon  di^  and  are  rapidly  decom- 
posed. The  dead  floats  are  thrown  ashore  in  enormous 
numbers.  The  large  central  polypite  of  the  system  is  the 
main  feeding;  mouth,  but  the  smaller  l.uer.^1  p  dypites  feed 
also  to  a  limited  extent.  All  these  are  connected  at  their 
base  with  the  general  v.iscul.ir  sys:  .  in.  tlinuigh  which  as  in 
the  polypites  the  Huids  arc  rapidly  proiiclled  by  the  action 
of  ciliae  fining  the  inner  walls.  At  the  oase  of  the  polypite 
there  are,  according  to  its  size,  from  five  to  eight  clusters 
of  Medusa:  buds :  the  small  ones  already  contain  the 
peculiar  yellow  cells  SO  characteristic  of  the  free  Medusae. 
The  young  Mednsac  have  a  very  striking  resemblance  to 
such  Tubulartan  Medusa  as  Esuphysa  and  Ectopleara. 
It  has  like  them  a  row  of  lasso  cells  extending  from  the 
b.isc  of  the  ton'.acles  to  the  abactinal  pole  The  yellow 
c<  lls  are  arranged  in  clusters  along  the  sides  of  the  four 
broad  cliymiferous  tubes,  as  uc  11  .is  un  the  surface  of  the 
short,  rounded,  conii  ,il,  ruduncntary  proboscis.  The 
^'oung  Medusae  move  v  tli  nsidcrable  activity  by  sudden 
jerks.  The  air-tubes  branch  much  less  frequently  than  is 
the  case  in  the  Mediterranean  speciea.  AH  the  Vddlae 
floats  examined  were  kft-handed. 

The  Florida  species  of  Porpita  (P.  Htuutmmt  Less.)  It 
nearly  related  to  but  is  larger  than  P.  nuditerranea.  It 
is  capable  of  a  considerable  control  over  its  movements,and 
is  not  stranded  at  all  in  the  same  numbers  as  is  X'clella. 
If  upset  by  wind  or  waves  it  can,  by  the  great  size 
and  power  of  its  numerous  long  marginal  tentacles 
force  itself  back  again  into  its  normal  position.  It  does 
this  by  bringing  its  tentacles  tMgcther  over  the  disk 
and  throwing  up  the  free  edge  of  the  mantle  slowly 
in  a  given  dlKCtion,  then  expanding  the  tentacles  of  one 
side  ur  over  in  the  opposite  direction  beyond  the  central 
part  of  the  disk,  it  readily  changes  the  centre  of  grainty, 
and  so  tilts  the  overturned  disk  back  again.  Roundmebase 
of  a  large  central  polypite  are  five  to  six  rows  of  small, 
stout,  flesh-coloured,  feeding  and  reproductive  polyps ; 
these  have  a  slightly  rectangular  heail  capable  of  con- 
siderable expansion,  with  luur  clusters  of  lusso  cells.  .\t 
their  base  are  to  be  found  Medusa;  buds  in  alt  stages  of 
development.  When  the  clusters  of  tliesc  are  well  deve- 
I  loped  they  completely  M  the  space  between  the  tmall 
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polypites,  Kivinj,'  lo  the  rinp  which  they  occupy  on  the 
lower  surface  ol  the  float,  a  dark  yellowiNli  tint  lr*iin  the 
colour  of  the  yellow  cells,  found  along  the  rudimentary 
proboscis  of  the  Medusa:  buds,  as  well  as  along  the 
chymifcrous  tubes.  The  laife  marginal  tentacles  are  of 
a  bhiish  tint,  their  knote  «f  a  durker  colour.  The 
sOMller  podvpitc*  oocanr  oa  th«  lower  surface  that 
poitioa  of  IM  aaotle  whidi  eevan  the  ring  formed  by 
the  so<«alled  white  plate  of  Kdlliker  round  the  base  of 
the  single  central  polypitc.  Sometimes  these  polypites 
are  seated  in  cavities  of  the  white  plate,  and  sotTictiincs 
projections  01  this  latter  will  be  round  to  extend  far  up 
into  the  lower  part  of  the  small  polypites.  This  white  or 
pinkibli  plate  consists  of  an  irregularly  anastomosing 
system  of  needles  and  spurs,  or  of  bars  of  greater  or 
smaller  siie,  leaving  a  series  of  narrow  openings  for  the 
pUMge  of  the  tubules.  I'rof.  A.  Agassis  suggests  the 
allkace  of  Poniu  with  tho  Uydxococallinse,  baaiag  tliia 
SKgfMtUm  on  too  praseuce  of  ttw  white  plate,  and  of  iti 
peculiar  structure,  which  reminds  him  of  the  porous 
structure  of  the  corallum  of  Sporadopora,  Altopora, 
Millipor.!,  and  although,  of  course,  not  having  the 
re^ul.a  horizontal  tloors  of  the  latter,  yet  possessing, 
l:ke  tlicsc  j;enera,  large  pits,  the  whole  inas;,  being 
ruiilicd  with  passages  and  openings,  forming  the  spongy 
mass  of  the  white  plate.  If  this  homology  be  correct,  it 
shows  far  reaching  affinities  in  the  Porpitidx.  The  Platei, 
twelve  111  number,  give  a  great  number  of  anaMmiral 
detail^  and  there  are  fuU-smd  and  cokwiiod  repwjoata- 
tiMoofthetwoipMiMdflaGdbtd. 


HUGHES'  A'EIV  .UAGXETIC  BALANCE 

AN  EW  magnetic  balance  has  been  described  before 
the  Royal  Society  by  Prof.  D.  E.  Hughes,  F.R.S., 
which  he  has  devised  in  the  couTK  of  cw^iag  out  hi* 
researches  on  the  differeiioaB  betwMB  difimat  Idadt  of 
Iran  and  tteeL  Tho  instrument  is  tlms  ilticilluJ  in  dw 
FrtewfUngt  itftht  Royal  Society . — 

"It  consists  of  a  delicate  silk-fibre-suspended  magnetic 
needle,  5  cms.  in  Icnpih,  its  pointer  resting'  near  an 
index  having  a  single  fire  black  line  or  mark  l()r  its  zero, 
the  movement  of  the  needle  on  the  other  side  of  zero 
bein^  iiniitcil  to  5  nims.  by  means  ot  two  ivory  stops 
or  projections.  When  the  north  end  of  the  needle  and 
Its  index  zero  are  north,  the  needle iMtl  Its  index  lero, 
but  the  slightest  external  inflnence.  such  as  a  place  of 
iron  I  mm.  in  diameter  10  ems.  distaat,  daflects  the 
needle  to  the  right  or  left  according  to  the  pdsrity  of 
its  magnetism,  and  with  a  force  pnofwrtional  to  its  power. 
If  we  place  on  the  opposite  side  of  the  needle  at  the  same 
distance  a  wire  possessing  similar  polarity  and  force,  the 
two  are  equal,  and  the  needle  returns  to  zero  ;  and  if  we 
know  the  magnetic  value  required  to  produce  a  balance 
we  know  the  value  of  both.  In  order  to  balance  any  wire 
or  piece  of  iron  placed  in  a  position  east  and  west,  a 
magnetic  compaosalor  la  ViCd^  consisting  of  a  powerful 
bar  magnet  free  to  rerolve  upon  a  central  pivot  placed  at 
a  distance  of  30  or  more  cms.  so  as  to  ba  able  to 
ofaiain  dalicaie  obsewnttom.  This  tnma  open  an  index, 
the  degrees  of  wMch  are  unrlred  flir  equal  degrees  of 

magnetic  action  upon  the  needle.  A  mil  of  insulated 
wire,  through  which  a  feeble  electric  oirrtnt  is  passing, 
magnetises  the  piece  of  iron  under  observation,  but,  as 
the  coil  itself  would  art  u|>()n  the  needle,  this  is  balanced 
!)y  an  equal  and  opjiosing  i  oil  on  the  opposite  side,  and 
wc  are  thus  enabled  to  observe  the  magnetism  due  to  tho 
iron  alone.  A  reversing  hcf,  fnlstaaca  COils,  and  a 
Daniel!  cell  an  required." 

Hie  goand  dcs%n  of  the  inatnamnt,  aa  shewn  in  a 
somewhat  ctvda  form  when  first  exhibited,  is  given  in  the 
figure,  where  A  is  the  magnetising  coil  within  which  the 
sample  of  iron  or  steel  wire  to  be  tested  is  pla<e(l,  r.  the 
suspended  needle,  c  the  compensating  coil,  and  .\t  the  1 


magnet  used  as  a  compensator,  having  a  scale  bcnaath 
it  divided  into  quarter  degiees. 

The  idea  of  employing  a  magnet  as  coBpaosator  in  a 
magnetic  balance  is  not  new,  this  disposition  having  been 
used  by  Prof,  von  Feilituch  ia  1856  in  his  researches  on 
the  magnetising  influence  of  the  current.  In  von 
Feilitxsch'a  balance  however,  the  compeneadng  magna 


was  pLii^eti  eml-on  to  the  ncecilc,  and  its  directive  action 
was  iliminisheil  at  \vill,  not  by  turning  it  round  on  its 
centre,  but  by  shiftingit  to  a  greater  distance  along  a 
linear  scale  below  it.  The  form  now  given  by  Hughes  to 
the  balance  is  one  of  so  great  compactness  and  conveni- 
ence tliat  it  will  probably  prove  a  most  acceptaUc addition 
to  the  rcMorces  of  the  idiysical  laboratory. 


WINTER  LIFE  AT SPFTZBEROSN 

''PHE  following  is  an  eMract  of  a  report  Viy  one  of  the 
penoMnel  of  the  Swedish  Meteorological  Expedition 
of  the  wintering  at  .Spitzbergcn  : — • 

One  of  the  deepest  Qords  of  Spitzbergen  is  the  Ice 
F}ard  oo  the  west  coast.  On  a  map  of  the  islands  it  will 
be  MCBy  aome  fifteen  niles  6eai  the  mouihi  to  split  iat^' 
two  snMlhr  ones.  The  praoMmtory  which  divides  the 
two  is  Cape  Thordsten.  ft  is  formed  of  slate  rocks  some 
2000  feet  in  height,  from  which  in  some  places  precipices 
deicenci  pei  [lendicul.n  ly  into  the  sea,  and  hi  others 
valleys  slope  doun  into  the  plain.  The  latter  is  hirrowed 
b)  streamlets  and  deep  raviia"-,  while  the  rocks  around 
are  the  breetiing  places  of  every  sea  bird  of  the  Arctic 
fauna,  as,  for  instance,  the  seagull,  the  auk,  the  rodge,  and 
the  Uria  grylU.  In  the  plain  reindeers  graxe,  and  on  the 
mountains  ptarmigans  and  aaow-qpanows  breed.  The 
pbin  is  covered  with  grass,  rather  strongly  interspersed 
with  moss,  but  here  are  to  be  found  many  planu  and 
flowers,  such  as  Polymoniuot  puhhcUum,  Dry  us  orlops- 
tula,  the  white  and  red  saxifrage,  the  Spitzbergcn  poppy, 
and  the  common  buttercup. 

In  the  pl.itn  close  to  the  mountain  the  huts  arc  situated 
which  now  licar  the  n.iine  of  "  .Sniuh's  Oljservatory,"  from 
the  munificent  equipper  of  the  expedition.  The  buildings 
were  erected  here  some  ten  years  ago  by  the  Ice  Fjora 
Company,  which  was  formed  for  the  utilisation  for  guano 
of  the  OMVoUte  deposits  found  in  the  adjacent  mountains. 

On  July  31, 188a,  the  vessels  of  the  eapedition  arrived 
here,  but  it  was  at  thatperlod  doubtful  whether  «e  should 
establish  our  station  here,  as  the  mountains  aroaad  COa« 
tain  a  large  cjuantity  of  hyperite,  a  mineral  which  it  was- 
fcared  would  aftect  the  magnetical  instruments.  \Vc 
found  on  landing  a  line  of  metals  up  the  hill,  with 
a  gradient  of  45  ,  a  winch  being  fixed  at  the  other  tiul  for 
its  working.  Here  was  also,  still  intact,  the  little 
dwdiing  house  on  four  poles,  alongside  which  we  foand 
die  material  required  for  the  building  of  a  new  house  as 
iMndin  works  on  Spitibergen.  Near  to  the  house  is  a 
cross  raised  with  tlie  foUawing  inscription :  /far  kvtUr 
Stovtt  of  1 5  M<tnd^  sam  i9tb  k$r  i  Foramwwt  1873.  Fnd 
med  deres  Stov.  This  is  the  epitaph  to  the  Norwegien 
fishermen  who  sadly  perished  licie  ten  years  ago. 
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We  found  by  experiments  that  the  mineral  in  question 
did  not  afTect  the  magnetic  instruments,  and  decided 
therefore  to  eaUblish  the  station  here.  We  had  a  hard 
time  to  get  ererythiiig  in  readiness,  as,  for  instance,  the 
building  of  the  magnetic  hut  and  the  thermometer  cage, 
by  August  15,  when  the  observations  were  to  begin,  but 
on  August  22  we  had  so  far  adv.inred  that  both  mag- 
netical  and  meteorological  observ.uiuns  could  he  prose- 
cuted simultaneously. 

The  view  from  the  observatory  was  f;rani!.  Heavy 
clouds  generally  cow  r  the  sky,  lirivcn  hither  and  thither 
hy  strong  gales  ;  below  ihi-  roars,  with  ice  does  float- 
ing on  its  crest,  while  ilumsands  of  sea  birds  whed  ia 
the  air.  Suddenly  the  clouds  part,  and  the  sun  comes 
forth,  the  snow-vmie  pealts  flash  in  the  rays,  die  atony 
ndges  become  pon^  and  down  below  die  daric  gloomy 
sea  assumes  the  cmoar  of  the  sapphire. 

On  August  33  the  sun  set  for  the  first  time,  and  on 
October  23  it  did  not  appear.  Already,  on  August  31, 
the  ground  became  covered  with  snow,  but  early  in  Sej)- 
tcnibcr,  and  towards  the  middle  of  October,  it  again 
thawed,  and  it  was  not  until  October  21  that  the  snow 
remained.  The  birds  now  began  to  leave,  and  the 
Tringtt  muriUma  were  last  seen  on  August  20.  The 
brent  geese  soon  departed  in  flodcs,  and  flew  cadding 
of  tJie  fJonL    The  last  was  seen  on 


soudiincds  out  , 

September  13.  On  October  14  we  saw  an  ^der,  and 
some  specimens  of  Procetlaria  gtactatis,  and  on  October 

21  a  snow-sparrow  appeared  at  the  station.  From  that 
date  none  of  the  migratory  fauna  was  seen  until  the 
spring.  Quite  alone,  however,  we  were  not,  as  the  moun- 
tain fo.ves  soon  appeared,  and  were  not  the  least  shy. 
Ptarmigans  were  plentiful,  too,  in  the  r.ivincs,  where  they 
feasted  on  Polygonum  seed.  On  October  26  we  shot  the 
first  two  reindeer  at  Sauie^k,  bat  it  was  not  until  the 
tfAo%  that  tliey  came  in  any  numbers. 

Our  woilc  progressed  too.  We  had  first  of  all  to  fix 
the  aaemometer  and  the  weathercocic  on  the  mountain 
above  the  station,  or  800  feet  above  the  sea,  and  to  con- 
nect it  with  the  observatory  by  a  telegraph  wire,  as  the 
readings  were  to  be  ma  le  by  electricity.  Then  there  was 
a  workroom  to  be  constructed,  and  the  astronomical 
observatory  for  the  f>assagc  instruments  to  be  erected. 
On  October  3  the  wire  to  the  anemometer  was  read\-,  an  i 
the  hot  carried  up  to  the  top  of  the  mountain,  where  it 
was  fixed.  On  Octolier  %$  the  astronomical  observatory 
was  finished.  It  was  now  so  dark  that  no  work  could  be 
done  outdoors,  and  on  October  33  it  was  necessary  to 


Iwht  up  at  3  p.m.,  on  October  38  at  2  pwm.,  and  on 
Novemoera  nfgbn  was  necessary  throogfaoot  the  day.  The 
Polar  night  had  set  in. 

From  October  23  until  February  18  the  sun  remained 
below  the  horizon;  thus  for  a  period  of  118  days  and 
nights.  .\\.  first  it  was  not  quite  dark  at  noon,  but  from 
November  11  it  was  a  night  throughout.  On  November 
12  a  thin  layer  of  ice  appeared  on  the  Ice  Fjord,  which 
j^r.uiually  increased  in  thickness,  but  it  was  afterwards 
broken  up  and  again  formed  several  times  during  the 
dark  winter.  It  was  only  irihen  the  light  came  back  that 
the  ioe  formed  in  a  bridge  across  the  nocd. 

Now  the  island  was  in  darkness  and  peiftctly  deserted. 
The  terrible  winter  storms  h.id  commenced,  and  it  was 
l6'  C.  below  freezing-point.  And  the  snow  !  Snow  on  the 
mountains,  snow  on  the  plain,  miow  on  the  huts,  snow 
covers  the  little  windows,  snow  comes  in  through  the 
chimney,  and  even  the  thermometer  c  i^'c  ^j.umot  exclude 
the  tiny,  pointed  crystals  which  penetrate  even  a  Iceyhole. 
In  such  an  hour  it  was  a  ddigiltflll  sensation  to  seoc  the 
hearth  in  the  library  I 

Again  I  stand  by  die  shore.  The  clouds  have  desied 
away ;  only  one  enormous  mass,  which  we  never  saw 
lifting',  lies  over  the  mountains  across  the  fjord.  The  sky 
s  clear,  the  oce  tn  roars  below,  there  is  no  ice ;  the  moon 
|S  about  10  p»»s  her  meridian. 


Slowly  one  long  tidal  wave  after  another  comes  roUiog 
towards  the  shore ;  they  gather  into  one  tremendous 
wave,  which,  striking  the  Mifty  rocks,  sends  its  tgaa  a 
couple  of  hundred  feet  into  the  air.  Then  it  secedes 
with  a  deep  sigh,  leaving  two  or  three  nutpiificeBt  oceen 
algae,  each  a  yard  long,  on  the  shore. 

When  the  moon  is  absent,  it  is,  however,  pitch  dark, 
provided  there  is  no  aurora  borealis.  The  aurora  borealis 
was  observed  throughout  the  winter,  when  it  WIS  dear, 
and  in  every  form  and  position. 

Now  a  faint  an  a[)i>t  ars  far  down  on  the  south  horizon. 
Below  it  is  a  dark  segment.  Slowly  it  travels  towards 
the  zenith,  increasing  m  intensity.  It  is  perfectly  sym- 
metrical,  and  both  its  points  almost  touch  the  liorison, 
and  strike  east  and  west  as  the  arc  moves  upwards 
No  streamers  can  be  made  out  in  it,  and  the  whole  forms 
one  continuous  layer  of  light  of  a  strange  transparent 
yellow  colour.  The  arc  is  broad ;  its  si/e  is  three  times 
that  of  the  rainbow,  and  its  edge,  which  is  f.ir  more 
defined  th.in  that  of  the  rainbow,  forms  a  strong  contrast 
to  the  dark  sky  uf  the  .Arctic  heavens.  Higher  and  higher 
the  arc  travels  ;  in  the  whole  display  there  is  a  solemn 
rest,  and  only  here  and  there  a  wave  of  light  suddenly 
leaps  upwards.   Above  the  snowy  tields  yonder  it  begins 

r'n  to  get  dearer.  Still  it  is  £ur  from  the  xenidi,  and 
idy  anodier  arc  separates  itself  fimn  the  segment  in 
the  south,  and  by  d^rees  others  follow.  All  of  them  now 
travel  towirds  the  zenith,  traverse  the  point  and  descend 
on  the  n  i:;hcrn  horizon,  while  some  rapidly  recede  to 
where  the  ut.gjnated.  Seldom,  however,  does  the  aurora 
appear  in  this  re^jular  and  defined  form. 

In  the  corner  of  the  horizon  lies  a  light  cloud-mass. 
Its  upper  rim  is  illuminated,  and  from  this  a  luminous 
band  is  c^uickly  developed,  which  spreads  east  and  west, 
increases  in  intensity,  and  travels  towards  the  zenith.  The 
colour  is  the  same  as  diat  of  the  arc,  but  the  intensity  is 
greater.  In  a  constandy  changing  play  the  band  dowly 
alters,  but  remains  continuous  in  form  and  plane.  Now 
it  is  interlaced  into  several  plaits  and  folds,  but  through- 
out ihf>re  is  an  undul.it  iry  iuoiiiir.  which  throws  waves  of 
h^ilit  through  the  bind  in  its  entire  stretch  from  right  to 
left,  or  : .',  1  ;  ■  r  ,  .\gain  it  unfolds  itself  and  forms  into 
draperies  and  festoons,  which  arc  lost  in  the  depths  of 
tlic  horizon. 

On  another  occasion  the  band  assumes  quite  a  different 
form.  It  then  consists  not  only  of  luminous  matter,  but 
also  of  solitary  streamers  langiBd  in  a  parallel  plan^  all 
pointing  to  die  magnetk  pole.    In  each  of  the  streamers 

the  intensity  is,  through  the  light-waves  which  follow  in 
rapid  succession,  greatly  increased,  which  gives  the 
streamers  the  appearance  of  being  in  a  constant  leaping 
motion,  while  the  two  edges,  green  and  red  in  colour, 
move  wave-like  up  and  down,  .iccording  to  the  [)la)  of 
the  coursing  waves  of  light.  Often  the  streamers  prolong 
themselves  throughout  the  entire  band  ;  they  stretch  even 
as  far  as  the  magnetic  pole,  and  then  remain  at  rest. 
Thev  are  sharply  defined,  but  fainter  in  light  than  the 
bana  itself  and  do  not  lie  dose  together.  Tiieyare  yellow 
in  colour,  and  appear  like  millions  of  fine  thiwdi  or  gold 
duown  across  the  firmament  Again  a  thin  veil  of  light 
creeps  over  the  starry  heavens,  and  the  golden  threads  of 
which  it  is  woven  stand  clearly  out  from  the  back^'round, 
while  its  lovttr garniture  is  formed  uf  a  broad,  intense, 
yellow-white  border  with  a  tlMMnand  fikmenta  In  a  alow 
but  constant  motion. 

Again  it  appears  in  a  third  form.  Throughout  the  day 
bands  of  every  form  and  grade  of  intensity  have  been  drift- 
ing over  the  say.  It  is  eight  o'clock  in  theevniog,  the  hour 
wbien  the  aurora  borealis  reaches  iu  greatest  iutensiqr. 
At  the  present  moment  onljr  a  few  groups  of  streamers 
stand  in  the  firmament,  while  down  in  the  south,  just 
above  the  horizon,  lies  a  faint  band  which  is  hardly 
noticed.  lUit  suddenly  it  begins  to  move  upwards  witli 
great  rapiiity,  spreads  its  folds  out  east  and  west,  the 
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light-waves  begin  to  leap  in  it,  and  kmg,  solitary  pillars 
lODOt  tomuds  the  zenith.  At  this  moment  there  comes 
liib  into  the  sky.  From  every  quarter  of  the  firmament 
itnuncn  ooom  nuhiag  with  the  speed  of  liofatniiig  to- 
«aids  the  tenith.  The  little,  fiery  ton^s  whirl  round, 
or  swmy  to  and  fro,  appc-arin},'  as  though  they  were  Cupids 
in  golden  mantles  with  borders  of  purple.  They  dart 
and  leap  in  vain  to  reach  the  zenith ;  they  begin  to  move 
wave-like,  slower  and  slower ;  they  seem  to  get  tired,  still 
they  whirl  on  towards  the  north,  when  suddenly  they  lose 
in  intensity, aodf  in  a  fraction  of  a  second,  vanish  ! 

It  is  dmt  and  cold ;  a  thin  veil  of  light  again 
begins  to  form  over  the  star-covered  sky.  This  is  as  the 
aurora  a{»)ears  in  its  grandest  form,  and  any  description 
of  it  would  fiiil  to  give  oven  an  idea  approaching  iu  real 
majesty  and  even  grandear. 

In  addition  to  the  meteorological  and  magnetic  obser- 
vations, those  of  the  aurora  borealis  were  also  ra.ide  during 
the  Polarnight  by  means  of  the  well  known  theodolite,  and 
from  October  the  electricity  of  the  air  was  also  examined. 
On  the  two  agreed  dates,  the  ist  and  15th  of  every  month, 
the  magnets  and  the  aurora  were  examined  and  registered 
every  fifth  minute,  and  during  one  hour,  every  twentieth 
secomL  Besides  these  observations,  meteors  and  shoot- 
ing Stan  wen  wttdied  and  carefully  noted,  attempts 
nwda  to  measni*  dm  quantity  of  the  snow,  measuraments 
of  the  aurora  boradts  effected,  along  with  astronomical 
determinations  of  hour  and  place,  absolute  magnetic 
measurements,  simultaneous  observations  every  twentieth 
second  of  the  magnet*,  the  aurora,  and  the  electrometer, 
and  researches  on  the  moisture  of  the  air,  and  the  nightly 
radiation,  while  the  temperatUfB  of  the  snOW  was  ex- 
amined at  various  depths. 

Already  in  October  the  remarkable  depressing  influence 
which  darkness  exercises  on  the  human  mind,  with  which 
every  one  who  has  wintered  in  the  Arctic  regions  is  familiar, 
bcfBa  to  be  manifest.  In  that  month  it  was,  however, 
Mt  only  slightly,  but  with  November  it  mpidlv  increased, 
and  at  the  end  of  December  it  had  reached  "  the  first 
stage  of  insanity."  This  influence  caused  a  remarkable 
dislike  to  convcr^.itior.,  .iccornpanicd  by  great  lassitude. 
When  lying  duwii,  phantoms  of  the  scurvy  crept  over 
one's  mind,  ami  the  thought  uppermost  was  that  licrc, 
next  to  us,  the  bodies  of  fifteen  brave  men  were  found  in 
a  horrible  condition  ten  years  ago.  The  best  cure  for 
this  was,  we  found,  an  eiluusting  walk,  a  good  dinner, 
and  a  few  glasses  of  lime-juice  accompanied  with  the 
cheeriog  thowht  that  our  expedition  formed  one  of  the 
moments  in  the  great  woilc  or  the  hmnaa  raeoi 

The  moonlidit  during  midwinter  was  very  remarkable, 
and  imparted  tn  the  day  a  transparency  to  the  air  which 
we  had  never  seen  before.  The  greatest  mountains  did 
not  oppress  the  eye,  but  seemed  to  assume  a  lightness 
which  made  them  appear  as  if  tbsy  were  floating  on  the 
dark  background. 

On  February  19  the  sun  was  to  reappear,  but  already 
00  January  33  it  was  so  light  that  we  could  read  fine  print 
out  of  doors,  and  on  February  8  we  could,  at  11  a.m., 
lead  the  thermometers  in  the  cage  without  a  lantern.  On 
FdMTuary  19  the  son  came  at  last  Dwfaig  these  days  the 
scenery  was  magnificent  On  the  light  sky  ckiuds  of 
every  shape  floated,  coloored  in  the  loveliest  tints  by  the 
sun's  ray%  wldle  over  the  whole  was  cast  a  hue  of  purple 
and  gold. 

In  the  beginning  after  the  sun's  return,  aurorae  were 
still  seen  in  the  night,  but  on  M.irch  25  we  saw  the  last 
of  this  phenomenon.  Eventu.illy  on  .\pnl  the  sun 
became  circumpolar,  and  from  that  date  we  had  perfect 
daylight 

We  often  noticed  during  the  spring  a  thick,  cold  haze 
lying  over  the  lan^ape,  in  which  mock  sons  and  some 
otiier  optical  phenomena  were  freouently  seen,  caused  by 
the  reflection  of  the  sun's  rays  in  tne  ice-ciystals. 

1  he  f{ocd  was  in  ttie  light  period  entirely  covered  with 


ice,  and,  as  the  sun  reappeared,  even  the  open  leads  which 
could  be  seen  between  the  ice-floes  becsme  covered  with 
thin  ice.  Only  far  out  on  dm  hoiison  above  the  fjord  a 
"water  cloud,"  bespeakiBg  open  water,  ctuM  be  seen^ 
and  die  increase  or  decrease  of  this  we  watched  widi 
great  interest. 

The  migratory  birds  now  began  to  arrive,  and  the  PrO' 
ct-llaria  filiui^ilii  already  seen  on  Febr.wry  7.  On 
April  13  the  first  snow-sparrow  came,  soon  after  followed 
by  the  auks,  the  rodges,  and  the  seagulls.  The  ptarmi- 
gans, which  bad  lived  in  tlocks  during  the  winter,  now 
began  to  separate^  and  pwieired  the  mountains  to  tiie 
plains. 

The  observations  were  steadily  continued,  and  the 
particular  object  of  the  researches  of  the  metsondegist 
at  this  period  was  the  ladiation  fiom  the  snow's  sor^ 

face.  We  thus  believe  we  have  discovered  that  the  ther- 
mometers in  the  cage  did  not  give  the  true  tcm|>erature 
of  the  air,  which  was  to  be  tested  by  means  of  a  "  swin^;  " 
thennometer,  a  thermonjetcr  fastened  to  a  cord,  antl 
then  swun^'  rapully  round,  as  such  a  thermometer  «ill 
give  the  air's  e.vitct  temperature  as  near  as  possible. 
Under  these  observations,  which  were  made  every  hour, 
it,  however,  often  happened  that  the  cord  broke,  and  the 
instrument  sufiered  u^ory.  In  order  to  avoid  this  a 
madianism  was  constnictM,  driven  by  hand,  which  kept 
the  thermometer  in  a  constant  rotary  motion,  and  from 
May  4  until  the  end  of  the  month,  when  the  thaw  set  in, 
th's  thermometer  was  read  every  hour.    Another  subject 

I  also  investigated,  from  February  15,  was  the  temperature 
□  f  the  snow  on  the  surface  and  at  three  diflferent  depths. 

l.iuring  the  li);ht  period  three  hydrographic  m.igncnc 
excursions  of  research  were  made  on  the  ice  in  the 
Ice  Fjord,  viz.  on  April  19,  April  24,  and  May  24.  The 
longest  of  these,  the  one  on  .May  24,  extended  six  miles 
from  the  shore,  and  it  was  very  diflicult  work  to  dmg  the 
sleigh  over  the  rough  ice.  The  results  of  the  saaoe  were 
several  absolute  magnetic  measurenaents,  oiNervations  of 
the  temperature  of  toe  sea  at  various  depths,  and  testings 
of  the  saltness  of  the  water.  The  greatest  depth  found 
was  250  metres. 

I  At  the  same  time,  while  the  snow  still  remained  on  the 
ground,  several  topu);rapli;cal  worki  W'jic  ctTcctcd.  A 
base  some  600  metres  long  was  measured  between  the  uni- 
versal instrument  and  a  pole  south  of  the  same,  while 
two  signal  posts  were  erected  on  two  crests  south-west 
and  north-east  of  the  station,  and  three  miles  apart. 
Afterwards  the  greater  base  was  determined  by  means  of 
triangular  measurements  from  the  smaller,  in  order  to 
serve  as  a  basis  Ck  fardier  woric  In  addition  to  this 
there  was  built,  on  the  sun's  return,  an  astronomical 
obsci'.ai  sry  ft,r  tl.c  universal  instrument,  which  was 
linishcd  on  February  14,  and  finally  a  magnetic  hut  was 
built  fur  the  Wredvli  variation  instrmnen^  finished  on 
M.iy  19. 

There  was,  during  the  dark  period,  one  question  which 
was  much  discussed,  and  whicn  we  were  anxious  to  test, 
vis.  whether  the  Polar  night  has  the  effect  of  turning  the 
complexion  white.  On  Januaiy  23,  therefore,  when  it 
was  light  enough  to  see  out  of  doors,  we  assembled  in 
tbe  open  to  examine  our  faces,  and  the  concensus  of 
opinion  was  that  the  darkness  had  not  aflTected  the  skin 
in  the  least. 

In  the  end  of  May  the  lhaw  set  in  in  earnest,  .itjd  soon 
nio  and  shrubs  c.iine  fonh.  In  the  beginning  of 
June  the  fjord  was  still  covered  with  ice,  but  by  the  iith 
I  it  commenced  to  open  towards  the  sea,  and  by  the  21st  it 
began  to  break  up  and  drift.  On  July  4  tbe  Qord  was  free 
from  ice. 

The  iinma  now  began  to  appear:  thus  already  on 
June  s  die  rod  blossoms  of  Sax^inm  tMositi/clia  came 
out  from  tbe  snow;  on  Jane  11  Saltx  fclmis  was  in 
bloom,  as  well  as  Draba  wMMbtr^^  and  soon  dm 
plains  were  covered  with  flowers. 
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At  that  time  aome  wceedi«gly  interesting  experiments 
in  hortiGtUtim  irn*  eommoKed.  A  smoU  gvden  was 
flnt  touieii  Iwwitlilwg  op  tbe  larer  of  tuif  on  the  sur- 
twe,  to  enable  the  son  to  thaw  the  fitOMa  cutii  ander- 
neath,  and  in  this  manner  sufficient  mootd  was  obtained 
to  lay  out  proper  beds.  In  these  were  then  planted  seeds, 
among  others  radishes  brought  from  Sweden,  while  seve- 
ns qiccies  of  the  Spitzhergen  fauna  were  planted  here. 
Both  flourished  remarkably,  as  did  also  the  rye  and  oats 
which  we  planted  here.  The  lait-.  r  ^jre  .v  well,  although 
slowly,  and  were,  at  the  end  of  July,  six  to  eight  centi- 
metres long.  Their  growth  was  measured  erexy  fifth  day, 
whUe  studies  of  the  sun's  chemical  influence  on  the  same 
MM  aiBudiaMoariv  proaecuted. 

Tlie  migratory  birds  comiaaed  to  arrive :  thus  on 
Joae  a  the  brent  geese  put  In  their  appearance,  and  in 

?'eat  flocks  took  possessior,  nf  the  innumcralile  la^'oons. 
hey  were,  however,  very  hliy,  and  comparatively  few 
were  shot.  ( »f  wild  reindeer  sevenl  were  riiot^  tad  one 
Polar  bear  was  seen,  but  escaped. 

At  last  on  June  26,  at  4  p.m  .  the  firit  reminder  of  the 
outside  world  appeared  in  the  shape  of  a  fishing  smack, 
bat^  ahlKKwh  every  effort  was  made  to  attract  attention, 
she  yaim  aoitbwards.  On  July  8  an  expedition  was 
demtchad  to  Cape  Staratschin,  tbe  "  general  poet-office  " 
of  SpittbaMB,  «wdi  braaght  badt  news,  letters,  and  the 
Uteratnre  or  tmcivfllsed  world  for  a  whole  twelvemonth, 
the  period  of  our  isolation. 

Shortly  afterwards  we  had  several  calls  of  Norwegian 
hunters,  ainoiii;  whom  may  be  mentioned  the  well 
known  Capt.  Kjeidsen,  of  the  hhjorrfii,  who  jiartitipatcd 
in  the  Payer-Wcyprecht  e.xpedition  of  x'i'jz,  and  m  the 
Austrian  to  Jan-Mayen,  1882-83.  made  the  remark- 
able report  that  he  had  found  the  sea  at  the  Norse 
l^iuuis  early  in  July  this  summer  entirely  firee  from  ice, 
net  evan  seeing  tbe  ''ice-blink,"  i.e.  the  light  reflected 
CMaanswioafocoMd  oat  of  sight.  This  was  ia  tbe  eaact 
•pat  wheia  tbe  Swedish  expedition  was  compelled  to 
lamre  on  account  of  enormous  pack-ice,  at  the  same 
period  in  i>^H2.  He  was  of  the  opinion  that  a  steamer 
would  have  1)1  en  able  to  penetrate  very  far  north  af  the 

Seven  Islands  this  summer. 

In  the  midiile  oi  .\u^'u-t  tin:-  iclief  bimi  L'r.t  arrived, 
and,  after  having  l  icarcd  tlie  house--,  and  nailed  up  the  win- 
dows and  doors,  «e.\  Lrit  or.  board,  and  steamed  out  of  the  Ice 
Fjord  on  August  25,  having  for  a  period  of  exactly  400  days, 
contftbaiad  oar  qvwia  to  Ivtsmatioaal  Pobu-  laaeardi. 


THE   WEIGHTS  OF  BRITISH  NOBLEMEN 
DURING  THE  LAST  THREE  GENERATIONS 

IT  is  of  considerable  interest  to  know  in  an  exact  way 
the  amount  of  change  that  may  have  occurred  in  our 
face  dniiag  laoent  generations.  I  therefore  send  the  fol- 
ioadng  resalts  concemiog  tbe  changes  in  weight,  which 
I  Imve  calculated  from  data  obligingly  furnished  to  me  by 
Mesan.  Betrjr,  of  3,  St  James's  Street,  London.  Messrs. 
Berry  are  the  heads  of  an  old-established  firm  of  wine 
and  coftV-c  ncrrhants",  who  keep  two  huge  beam  scales 
in  their  hop,  one  for  their  goo<ls,  and  the  other  for  the 
use  and  amusement  of  their  customers.  Upwards  of 
30,000  person-  have  been  weighed  in  them  since  the 
middle  of  I.il:  ■  cntury  down  to  the  present  day,  and  the 
results  are  recorded  in  well-indexed  ledgers.  Some  of 
Aoee  who  had  town  houses  have  been  weighed  year  after 
year  dating  the  Parliamentary  season  for  the  whole  period 
of  thdr  aduh  lives.  I  examined  two  of  the  ledgers  at  my 
own  boosc^  and  was  satisfied  of  their  genaineness  and 
aceuracy ;  also  that  they  could  be  accepted  as  weighings 
in  "  ordinary-  indoor  clothing"  unless  odicrwise  Stated. 
Much  personal  interest  attaches  itself  to  these  unique 
mgisters,  for  they  contain  a  large  proportion  of  Ae  Itis- 
ttlical  names  in  our  upper  classes. 
1  have  ventured  to  discuss  oaly  a  small  and  defiaito 


part  of  this  mass  of  material,  and  I  selected  the  nobility 
for  the  purpose,  because  the  dates  of  their  births  could 
be  easily  learnt,  which  had  to  be  done  in  order  to  con- 
nect the  /ears  in  iriiicb  they  were  weighed  with  tMr 
ages  at  ue  time.  They  formed  a  more  honiogeneoas 
group  than  one  that  included  younger  brothers  and  men 
about  town,  who  marry  Lite  and  lead  less  regular  lives. 
I  therefore  be^'^ed  Messrs.  Hcrry  to  rind  a  clerk  for  me 
who  should  make  the  required  extracts  under  their  direc- 
tion in  an  anonymors  form  for  statistical  purposes.  I 
also  asked  to  be  furnished  with  an  alphabetical  list  of  the 
persons  weighed,  that  I  might  know  generally  with  whom 
I  was  dealing,  and  that  each  schedule  should  bear  a 
reference  to  the  foUo  wlmce  it  was  extracted,  so  that, 
whenever  verificatioa  was  needed,  dM  original  might  be 
referred  to.  All  this  was  done^  anid  I  am  la  pesseerfeB 
of  139  schedules  referring  to  as  many  different  persons, 
nameh,  109  peers,  29  baronets  (who  were  added  as 
makeweij^htsi,  and  r  eldest  son  of  a  peer.  They  were 
born  at  various  times  between  1740  and  1S30.  "r  there- 
abouts. Each  schedule  gives  the  age  and  )e.ir  of  the 
several  weighings,  the  highest  and  lowest  weights  re- 
corded in  that  year,  and  a  copy  of  such  remarks  as  were 
entered  at  tbe  time  aboot  tbe  dress.  An  age*weight 
trace  shnOer  to  those  in        t  and  a  was  piotied  on  a 
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large  scale  on  each  schedule.  My  best  tb.mks  are  due  to 
Messrs.  Berry  for  their  careful  oversight  of  the  tedious 
clerical  work  and  for  the  intelligent  assistaaoe  they  gave 
in  having  it  satisfactorily  accomplished. 

The  age-weight  traces  differ  widely  and  in  many  wi^: 
(i)  in  tbe  annual  range  of  wei^^  (2)  in  its  flnctaations 
Iran  year  to  year,  (3)  In  dw  age  at  which  tbe  we^ 
reaches  its  maximam,  (4)  in  the  bhntneas  of  the  ctd- 
minating  point. 

The  annual  range  is  shown  in  Figs,  i  and  :  bv  the 
short,  v  rtical  lines  that  connert  the  upper  and  loirer 
contours.  The  top  of  c.urh  ]ine  conesponds  to  the 
highest  weight  recorded  in  the  year  to  which  it  refers, 
and  the  bottom  of  the  line  to  "the  lowest.  I  find  the 
average  annual  rar.i,'e  in  my  w  hole  series  of  cases  to  be 
6  lbs.,  and  that,  .a  the  successive  decades  extending  over 
ninety  year^  it  has  decreased  prettily  steadily  from  7  lbs. 
to  5  lbs.  This  points  to  an  irregularity  in  the  mode  of 
life  that  was  greater  two  or  three  gnserations  back  than 
now,  and  we  shall  shortly  see  that  it  is  by  no  means  a 
soHtar}-  indie  it  ion  of  :h;s  well  known  fact.  It  would 
be  interesting  to  learn  how  much  annual  irregularity  in  the 
weight  of  an  adalt  is  coaaistent  witii  perfect  health. 
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The  CHihr  evidence  I  know  that  coald  ihxoi  macb  light 
upoo  it  is  summarised  in  %  Parliamentary  paper  on  prison 
discipline,^  whence  it  appears  (p.  54)  that  a  certain 
amount  of  irregularity  is  normal  among  prisoners,  that 
they  are  heavier  in  summer  than  ia  mDlnr,  ad  that  the 
chan^'cs  are  abrupt ;  also,  that  flaclMdans  m  neiffht, 
beaririK  no  sort  of  proportion  to  pravieas  dtaqfes  of  met, 
are  of  constant  occurrence. 

I  calculated  n  rough  numerical  measure  of  the  irregu- 
larity of  each  trace  for  the  purpose  of  classifyinLj  them. 
I  did  511  or.  tl-.c  same  principle  that  one  might  adopt  to 
measure  the  discursiveness  of  a  rambling  path,  in  com- 
parison with  that  of  a  straight  turnpike  road  between  the 
same  points,  namely,  by  finding  the  proportion  that  the 
length  of  the  one  bore  to  the  other.  I  measured  the 
tni«e  and  alao  the  geneial  awaqi  of  the  tiace  with  a  nap* 
aMdkeir's  *'penunbabtar,"  divided  one  by  the  other,  and 
oonected  each  result  on  the  principle  that  a  fluctuation 
of  13  lbs.  in  a  man  of  16  stone  should  not  count  more 
than  one  of  9  lbs.  in  a  man  of  13  stone.  I  also  exercised 
some  judgment  in  my  measurements,  to  avoid  the  error 
of  dealing;  witli  ups  and  do^vns  in  the  trace  that  were 
apparently  due  to  the  fragmentary  character  of  the  ob- 
servations (sometimes  only  one  record  in  a  year,  and 
tometimes  two),  as  if  they  were  real  flactuations.  Each 
avaihhle  tiace  was  marnd  on  this  principle,  and  the 
traces  were  classified  ■ccoidiBg  to  their  marks.  Figs,  i 
and  3  at*  the  "qnartOea"  of  ffib  dan. 


I  >nc  quarter  of  all  the  traces  .ire  more  irregular  than 
Fig.  I,  on-  q  iarter  arc  less  irregular  than  Fig.  2,  and  the 
remaining  two  Quarters  lie  between  them.  The  "median" 
toaoe  occupies  the  half-way  position ;  it  is  unnecessary  to 
v^iroduce  it  herg  aa  an  imaginary  interpolation  between 
Figs.  I  and  2  wiU  snffice. 

I  next  divided  the  traces  into  three  divisions,  A,  B,  and 
C,  according  to  the  dates  of  birth  of  the  persons  they  re- 
ferred to.  It  happencit  that  each  division  covered  a 
period  of  thirty  years,  so  A,  B,  and  C  may  be  taken 
to  rei'n  sent  three  successive  generations,  born  respect- 
ively between  1740  and  1769,  1770  and  1799,  1800  and 
1829.  Thenumbeisof  traces  available  for  the  present 
purpose  were  21,  22,  and  2G  respectively.  It  appeared 
that  the  most  irregular  tiace  m  Group  C  would  rank  only 
at  Uie  seventh  in  Group  B,  and  as  the  fifth  in  Group  A, 
and  yet  C  contains  the  greatest  mtmbo-  of  cases. 

There  can  be  no  doubt  that  the  dissolute  life  kd  by  the 
upper  daaeei  about  the  beginning  of  this  century,  which 
is  so  graphically  describ.  d  by  Mr.  Trevelyan  in  his  "  Life 
of  Fox,"'  has  left  its  niark  on  their  age-weight  traces.  It 
would  be  most  interesting  to  collate  these  violent  tluctua- 
tions  with  evenu  in  their  medical  life-histories;  but, 
failing  such  infiBnnation,  we  can  only  speculate  on  them, 

•  Copic*  of  comiponJence  b«tw«en  the  Secretary  of  SmU  fer  ikl  1 
I^anateni  and  the  In'pccor  of  Pris  ms.  &c..  ftod  the  KmM  «f  • 
'Wtcc,  ae.   Orderad  to  be  printed  May  M,  taiS4. 


much  as  Elaine  did  on  the  diets  in  the  shield  of  Launce- 
lot,  and  on  looldi^  at  some  huge  notch  in  the  tracOf 
may  hazard  the  guess,  "  Ah,  what  a  stroke  of  gout  was 
there  ! " 

The  age  at  which  the  weight  reachesits  maximum  is  eariier 
in  Ae  earlier  generations.    I  attempted  eye  estimates, 

and  found  it  comparatively  easy  to  form  them  in  respect 
to  the  traces  of  the  earlier  period,  where  the  culmination 
was  usually  distinct,  and  found  th.it  it  frequently  occurred 
at  an  early  age ;  the  number  of  time?  in  which  it  took 
place  in  the  successive  decades  of  life  in  those  days  being 
as  follows :  under  the  age  of  29,  2  cases ;  30-9,  5  cases ; 
40-9,  6;  50-9,  7;  60  9,  12  ;  70  and  upwards,  2.  In  the 
latter  generations  the  culminating  point  was  frequently  too 
bidistinct  to  be  localised,  so  diat  I  am  unable  to  offer  a 
corresponding  statement  for  comparison  that  wookl  be 
truitworthy.  In  short,  the  development  of  the  hitter 
genesationa  was  more  regular. 

The  clearest  evidence  of  the  dilTerent  age-weights  in  the 
three  generations,  A,  B,  and  C,  is  obtained  by  comparing 
their  Means.  The  following  is  a  brief  n\inicri(  il  abstract 
of  them  to  which  the  nutnber  of  ca^t  -  up  ir.  wli  :ii  each 
'  mean  is  based  is  .idded  in  a  difierent  type  below  it.  The 
figures  in  parentheses  are  doubly  moaned  results,  those  to 
the  left  being  derived  from  observations  made  at  the  ages 
of  2''>  .m  i  and  thooe  to  the  tight  from  observations  at 
68  and  73.  For  purpcaof  of  oooqiariaon  I  subjoin  the 
weigbu  of  the  proMisiooal  dasaei,  extracted  by  interpo- 
lation from  the  table,  published  by  the  Anthropometric 
Committee  of  the  British  Association  in  their  Report,  1883, 

E.  40.  The  number  of  observations  on  which  these  are 
ased,  are  given  in  a  form  that  does  not  admit  of  strict 
comparison  with  those  of  my  series.  They  are  24,  for 
observations  at  the  ages  30-35 ;  24,  for  35-40 ;  44,  for 
40-50 ;  13,  for  so<<So ;  5,  for  do^yo. 

A/ill m  IVd^fils  al  V.ii  ious  .4gt! 
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These  figures  are  rendered  much  more  expressive  by 
translating  them  into  smoothed  curves ;  those  iiom  whidi 
A  was  drawn  an  shown  by  cresses;  those  ftom  iriddt  C 
was  drawn  are  shown  by  small  circles ;  but  those  front 
which  B  was  drawn  are  omitted  for  cleamess*  sake. 

Whatever  may  be  the  exact  :  ignificance  of  these  mean 
values,  which  is  by  no  me.an.-,  so  clear  as  may  at  first 
sight  be  imagined,  and  whatever  may  be  their  absolute 
worth,  which  I  do  not  rate  very  highly,  there  can  be  no 
doubt  as  to  tlieir  diiTerential  importance.  They  show 
with  great  distinctness  that  the  noblemen  of  the  genera- 
tion which  flourished  about  the  beginning  of  this  ceniuijr 
attained  their  meridian  and  declined  much  earlier  than 
those  of  the  generation  60  years  their  juniors.  They  were 
neariy  a  stone  heavier  at  the  age  of  40. 

The  weights  of  these  two  generations  were  identical  at 
the  age  uf  '  :  01  but  ;V>  thru  pi:r;od  r.,f  life  tlie  earlier 
generation  was  declining  in  weight  with  almost  tlie  exact 
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tlfftt^  at  which  the  latter  was  coQtinually  rising.  Th« 
steadiness  of  the  rise  of  the  latter  from  early  manhood  to 
late  years  is  ver)-  striking  ;  it  is  a'most  in  a  strai^jht  line. 
I  have  not  sufficient  data  to  justify  mc  to  say  when  its 
curve  cubniiMtes ;  I  have  dosed  it  at  70  wHn  «  dotted 
line. 

It  is  only  necessary  to  add  diat  the  lodger  i  of  Messrs. 
Berry  are  a  quarry  from  which,  with  some  labour,  much 
further  information  of  the  icind  just  given  oii||ht  he  drawn. 
Perhaps  the  publication  of  this  paper  will  suK^  methods 
of  treating  them  that  have  not  occumd  to  myself. 

FkANCIS  Galtom 


THE  ERVPTtON  OF  KRAKATOA^ 

"  CIXTF.i'.N  volcanoes  now  wor\inj;  between  the  spot 
where  Krakatoa  was  before  and  Sebesie."  Such 
was  one  of  the  first  reports  which  was  sent  by  cable  to 
Sin^pore,  and  which  we  heard  at  Pontianak.  Never 
before  had  we  been  so  longing  for  news  from  Java,  for 
when  HJ<.  sliip  Uydrognu^  steamed  into  the  Padang- 
Tilar  Rhrer,  we  heard  heavy  detonations  and  exploiions 
like  fsr-o(r  shots,  so  that  we  were  alarined  about  Java. 
As  we  expected,  our  ship  was  soon  ordered  to  sur^•cy  the 
Sunda  Straits  This  sui'.'ex  wa^,  finifh'jd  at  the  end  of 
October,  ami  the  reader  will  probably  feel  interest  d  to 
know  what  really  has  happened  there. 

Krakatoa  has  not  entirely  disappeared,  while,  till  now, 
no  new  volcanoes  are  visible  in  the  neighbourhood. 
But  the  report  tlwt  new  islands  were  said  to  have 


Fn.  t.«>KialMIM  during  ihe  «nipti  «  of  May,  after  ft  4»awli  of  the 

Military  Surrey  Bureau,  Batmvis. 

arisen  between  Sebesie  and  Krakatoa  is  easily  to  be 
«9^pbunedy  for  the  new  islands  axe  like  a  mass  of  smoking 
ana  steomhig  roclo,  and  if  seen  Ihrni  afiir  they  ma> 

easily  suggest  the  idea  of  a  great  number  of  working 
volcanoes  But,  when  looked  at  closely,  it  appeared  that 
the  masses  of  ro"k  \scre  composed  of  hot  pumice-stone, 
mixed  with  eruptive  masses.  In  them  there  were  a 
great  many  cr.icks  and  sjilits,  in  wliich,  by  the  heavy 
breakers,  steam  of  water  was  continually  generated. 

The  northern  part  of  the  isbind  has  entirely  dis- 
appeared. At  what  is  now  the  northern  edge  the  peak 
rises  nearly  perpendicularly  from  the  seSfand  forms  • 
Cfumbtod  and  ragged  wall,  and  shows  a  vertical  catting 
(which  is  more  than  800  metres  high)  of  Krakatoa. 

Where  was  land  before,  there  is  now  no  bottom  to  be 
found  ;  at  least  we  could  not  fathom  it  with  lines  of  300 
fathoms  (360  metres)  long.  When  we  had  quite  calm 
weather,  and  steamed  slnwly  and  Ciutioiisly  to  and  fro 
along  the  base  of  the  i)e.ik,  or  h.ui  turiu-tl  oiT  steam  and 
let  the  ship  dnri,  and  were  busy  in  measuring  the  depth, 
we  could  distinctly  sec  the  different  strata  and  rocks  of 
the  bar^  opened  mountain.  Only  here  and  there  a  slight 
trace  of  melted  volcanic  matter  was  to  he  leen,  which, 

■  ByM.CwdiDMca,o«ecriB«onMad  aTH.M  MnHf^hummi/. 
iS8|.M«LSi. 


after  half  of  the  mountain  had  crumbled  away,  had 
flowed  over  the  wall,  which  is  still  there.  Wliat  remains 
of  the  slui)cs  is  covereci  «ith  a  grayish-ydlow  stuff 
(wliich,  as  plainly  appears,  had  been  in  a  melted  or  fluid 
state),  full  of  cracks  or  ^litS  ftom  vhicb  iMMUa  it  COD- 
tinually  coming  out 

In  the  same  way  steam  is  also  coming  forth  from  the 
deeper  cracks  of  the  steep  wall,  which  is  still  retnaining. 
.Sometimes  this  is  accompanied  by  slight  explosions ;  at 
that  time  douds  of  brown  dust  fly  op  firom  the  orackiy 
and  stones  roll  down  which  are  eftan  so  hig  ai  to  diai»b 
the  sea  arotmd  the  entire  faaae  of  the  mountain.  Our 
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entire  survey  of  the  north  of  Krakatoa  suggested  the  idea 
that  wc  were  above  a  crater  which  had  been  filled  with 
water  and  quenched  by  it,  and  this  idea  was  still  Strength- 
ened on  observing  that  the  decrease  of  depdl,  louth  of 
Sebesie^  had  prindpally  been  caused  by  matten  which 
were  cast  oat  and  mmg  away. 

Almost  in  every  place  here  the  lead  came  up  from  the 
bottom,  filled  with  black  sand  or  carbonised  dust,  some- 
times mi.ved  with  pulverised  pumice-stone  and  little  black 
stones,  which  apparently  bad  been  in  a  red-hot  or  melted 
state.  Moreover,  the  soun  iings  were  very  different,  and 
the  new  rocks  resemble  clods  of  subsunces  which,  when 


t  V  M  C  vi.-i  Dojm. 


in  a  melted  or  very  hot  state,  h.id  contact  with  water. 
Probably  such  a  whimsical  shape  of  the  rocks  above  the 
sea-level  suggests  the  state  of  the  bottom  of  the  sea  in 
the  neighbourhood.  The  stones  were  still  too  hot  to 
allow  OS  to  discover  whether  massive  stones  are  under 
the  pomice-slooe  also.  It  was  not  difficult,  it  is  true,  to 
knock  off  large  pieces  of  these  lodks  by  a  hatchet  or  a 
chopper,  but  when  a  big  block  Ml  unexpectedly  down, 
the  sailors  h.ad  often  to  ticc  on  account  of  the  p.ises 
which  suddenly  aro,c.  The  knocked  off  pieces  which 
were  brought  on  board  were  still  warm  Oner  thoy  had 
been  in  the  boat  for  an  hour. 


FM.  4^VlMdl  «f  S«W«  md  the 


As  is  to  be  seen  from  the  map,  a  great  part  of  the 
lost  ground  of  Krakatoa  is  found  again  at  the  bottom  of 
the  sea,  a  few  miles  to  the  north  at  least,  if  we  saji 
that  no  undulations  of  the  ground  took  pll 
having  passed  the  limitt  to  which  the  ms 
thrown  out,  one  finds  the  same  sounfings  as  were  Iband 
before,  and  the  decrease  of  depth  is  so  local  that  the  Idea 
of  an  upraised  bottom  is  dissipated  at  once.  If  such  an 
elevation  had  taken  place,  it  certainly  would  be  remarked 
over  a  far  greater  extent  and  be  more  regularly  ascending 
and  descending.  The  firmer  and  stronger  part  of  the 
crater  wall,  the  peak  of  Krakatoa,  which  is  still  there, 
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remained  standing  when  the  lower  and  feebler  part 
dropped  down,  and  the  water  found  its  way  into  the 
fttml  boiling  pool  We  cannot  wonder  thcnlbm  that 
Aen  m  ountky  of  tteaa  owm  fccdi  <ol  whkh  w«  an  not 
able  to  rann  an  IdeaX  whkh  eaowd  a  atrang  esplonon. 
The  movements  of  the  sea  which  followed  it  caused  tidal 
waves,  the  destroying  force  of  which  was  experienced  in 
such  a  fcarfnl  nmmMT  at  the  coait  of  Buuam  and  the 

Lampongs. 

It  IS  also  worth  nien'ioning  that  a  change  took  place 
in  the  figure  oi  \  crl.itcn  Island  ;  the  area  is  now  triple 
what  it  was  before,  though  it  is  plainly  visible  that  large 
pieces  of  the  beach  were  there  knocked  off  a  short  time 
ago. 

Vang  Island,  in  siw  and  fonuiiion,  hat  nntainod 
ahaoatnaJteaied.  Tbeaigbtof tbrnaUani^wbidiwOTe 
fcfnNrijT'QOVcrad  by  a  hu  111  ions  vagatation,  11  now  va^r 


melandMly.  They  arc  now  buried  under  a  mass  of 
pumice-stone,  and  appear  like  shapdois  clods  of  bqrst 
clay  {i.e.  covered  with  cracks).  After  a  torrent  of  raiiL 
the  coming  foctb  of  stoani  ia  aometimes  so  donaa  dm 
these  islands,  when  seen  Ihut  afar,  appear  fike  tdHy 
ground  covered  here  and  there  with  snow.  If  looking  at 
these  spots  with  the  telescopes,  one  can  plainly  see  that 
the^e  wliiu-  s|jccks  are  formed  by  a  great  number  of 
clumis,  which  issued  hkc  steam  from  the  fissures. 

Sebcsie  is  also  covered  with  ;i:>hc3  up  to  the  top  S59 
metres— which  appear  like  a  grayish  yellow  cloth,  but 
it  seems  that  the  cover  is  already  less  thick  here^  for  here 
and  there  one  sees  the  stumps  of  dead  trees  peeping  out 
from  the  crust. 

Seboku  sbowsadreadAil  scene  of  dev.! '^tnt inn.  Peiliape 
eU  Ant  Uved  here  ia  nol  ao  completely  dc;>troyed  wm 
the  ease  00  tlie  aonthem  idaiida,mit  the  aii^t  of  die  beie 


fidda  of  ashes,  alternating  with  destroyed  woods,  the 
treea  of  which  are  all  eitlier  dead  or  uprooted,  gives  one 
n  sdH  belter  idea  of  tihe  destructive  poweri  which  were 

here  at  work.  It  is  not  until  we  come  to  the  small  islands 
northward  of  Sebuku  that  our  eyes  are  gladdened  by 
little  specks  of  grecn- 

I  do  not  try  to  describe  the  scene  of  destruction  and 
miser)'  whicli  wc  saw  at  Anjr  r  and  the  villages  along  the 
coast.  The  papers  liave  ahcady  reported  the  full  par- 
ticulars, and  therefore  I  do  not  care  to  repeat  mdaacholy 
facts  wltich  are  alrea<iy  known. 

It  waa  a  dreadiul  narrative  which  was  related  to  us  by 
n  nadv^  a  lighthouse-keeper  of  Fourth  Point,  one  of  the 
few  men  et  the  lighdiouae,  who  by  a  wonder  was  saved. 

When  the  wave  approached,  all  fled  to  the  tower  (the 
Iwht  was  tt  metres  above  the  sea),  which,  though 
ebekfaig,  lenalcd  the  violent  waves  for  a  long  time,  it 


was  a  tenihie  moment,  when  at  last  an  enormous  rock, 
which  waa  swept  away  by  the  stieami  craabed  the  base  of 
the  tower,  which  than  liD  down.  The  man  who  waa 

saved  saw  his  wife  and  his  cUldren  drowned  befeie  his 
eyes.    He  related  this  fact  in  (he  very  resigned  way  of  a 

Javanese,  and  rnnsidcrcd  it  the  most  nadirn!  ihinj;  in  the 
world  that  Isc  was  now  obliged  to  light  the  interim  light, 
which  was  erected  as   oon  as  possible. 

It  has  been  almost  a  month  that  we  ha%'e  been  in  the 
Sunda  Straits,  and  even  in  this  short  period  we  could 
observe  that  the  coasts  of  ffwntflm  commence  to  revive. 
From  many  places  from  die  heavy  lain  the  ashes  aie 
washed  down,  and  a  fresh  green  appears  egain.  Even  on 
the  beach  young  cocoanot  trees  end  beaaiia  trees  an 
shooting  out  between  the  ehaoe  of  dead  trees,  blocks  of 
rocks,  sc. 

Off  Batavia,  October  33, 1883 
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CHARLES  \V ATKINS  MERRIFIEI.I),  F.R.S. 

MR.  CHARLES  WATKINS  MERRIFIELD,F.R.S., 
who  died  at  Hove  on  the  ist  inst.,  at  the  com- 
paratively early  age  of  iifty-six,  was  a  native  of  Brighton. 
HaviQR  entasKl  for  thiB  Bar,  be  in  i  ? 47  received  from  the 
then  Maiqiiis  of  Lansdowne  an  ;i|)po.ntin«at  in  the  Eda- 
cation  Department  of  the  Privy  Council  Office.  Though 
called  to  the  Bar  in  due  course,  he  never  practised,  but 
was  speedily  promoted  to  the  office  of  .in  I'.xnniiner,  the 
duties  of  which  he  discharged  with  marked  atlt  tition  and 
^uccess,  while  finding  time  for  other  work  whii  h  ir..i('e 
for  htm  a  name  among  men  of  science.  Thou„'h  well 
versed  in  Greek  and  I^tin,  as  well  as  in  the  <  labsic 
authors  in  French  and  Italiao,  both  of  which  languages 
he  wrote  well  and  spoke  fluently,  the  bent  of  his  mmd 
was  deddedljr  towards  the  mora  exact  adeDoes.  He  was 
an  early  inemher  of  tiie  Royal  Institnte  of  Naval  Archi- 
tects,  of  which  he  was  for  ni.iny  years  Honorary  Secre- 
tary, receiving  a  handsome  tcstimnnial  on  his  retirement 
in  1S75.  .Some  m.-xthcmritical  papers  he  had  contr:bu'ed 
to  the  Ti;tnsiu  fi(»ts  of  some  of  the  learned  societies,  md 
csiiei:;aliy  smne  memoirs  on  the  calculation  of  ellijitic 
integrals  in  the  Philosophical  Transactions,  kxl  to  his 
election  as  a  Fellow  of  the  Royal  Society  in  1863.  In 
r867  the  Government  established  the  Royal  School  of 
Naval  Architecture  and  Marine  Engineering  at  Sottth 
Kensington,  and  Mr.  C  W.  Meixifield,  at  the  request  of 
the  authorities,  accepted  the  office  of  Vice>PrindiMil.  He 
only  intended  to  take  this  as  a  temporary  measure,  but  as 
the  resalt  of  the  lamented  death  of  Mr.  Purkiss,  who  was 
to  have  been  Principal,  Mr.  Merrifield  was  appointed  to 
that  office.  On  the  transfer  of  the  Institution  to  Green- 
wich in  1873,  he  resumed  his  office  of  Examiner  in  the 
Education  Department.  Mr.  Merrifield  was  a  frequent 
attendant  at  the  annual  meetings  of  the  British  Associa- 
tion, and  filled  the  office  of  Vice-President  of  its  Section 
of  Mechanical  Science  at  the  Brighton  meeting  in  1875, 
and  was  President  of  the  same  Section  at  the  Glas|[ow 
meeting  in  the  iidlowing  vear.  He  served  on  many  im- 
portant committees  or  that  Association ;  one  of  these 
was  the  committee  whose  report  on  the  stability,  propul- 
sion, and  seagoing  qualities  of  ships  in  1869  was  drawn 
up  by  him,  and  another  was  the  committee  for  reporting 
on  Babbagc's  celebrated  analytical  machine.  Mr.  Merri- 
field Nras  a  member,  and  in  due  course  became  President, 
of  the  London  Mathematical  Society,  and  he  held  the 
office  of  Treasurer  until  he  was  compelled  by  his  health 
to  resign  it  in  1882.  To  some  of  the  leading  scientific 
journals  and  periodical  publications  liis  contributions, 
extending  from  1853,  have  been  very  numerous ;  they 
may  be  found  in  the  publications  of  the  Royal  Society, 
the  Philosophical  Ma^asine,  the  Assurance  Magazine, 
the  Me^scntccr  of  Mu'/:,- ii:.iti.  ^,  .S;c.  His  acquaintance 
with  mathematical  anthincttc,  tnctliods  of  interpolation, 
and  tabular  work  in  general,  was  very  wide  and  complete. 
Mr.  Merrifield  edited  many  of  the  works  in  the  Text- 
books of  Science  published  by  Messrs.  Longman,  and 
himself  wrote  a  s  iccessf'il  treatise  on  arithmetic  and 
mensuration  as  one  of  that  scries.  Some  of  his  papers 
on  the  difficult  and  scientifically  interesting  subject  01  sea 
waves  were  translated  into  ItaHen  for  the  IHvista 
MantamOf  in  which  they  appear,  and  a  footnote  to 
one  of  them,  after  bearing  testimony  to  the  author's 
extensive  knowledge  and  excelleti'^v  t\  ie,  e^llrl.■■^^eH  tlic 
satisfaction  of  the  editor  at  hi-,  .uiilir.^  i  )  iIk^c  qualili- 
cations  that  of  "writing  correctly  our  language.'*  He 
was  closely  connected  with  the  Association  for  the  Im- 
provement of  Geometrical  Teaching  from  its  foundation, 
and  took  an  active  and  leading  part  in  the  work  oi  the 
Association.  Mr.  Merrifield  s^ved  on  several  important 
Royal  Commissions,  including  one  on  tiue  seawartliiness 
of  ships,  of  wUch  ttw  Duke  of  EdiabiBgli  was  Prendent 
During  the  last  few  years  be  fieqnently  Hrt  as  scienti6c 
assessor  to  Mr.  Rothery  in  the  Wreck  Coart  A  part  of 


his  unofficial  work  consisted  of  the  conduct  for  many 
>  ears  of  the  mathematical  part  of  the  M.iy  examinations 
of  the  Science  and  .Art  Department.  All  his  arrange- 
ments for  this  purjjosc  were  completed  in  1SS2,  when, 
in  April  of  that  year,  he  was  prostrated  by  an  attack  of 
apoplexy.  He  had  so  far  lecwrered  as  to  give  hopes  that 
his  life  might  be  spared  for  some  years,  but  on  October  18 
last  he  was  seised  with  a  tfiird  attack,  from  which  he 
never  rallied. 


GEOLOGICAL  SURVEY  OF  PRUSSIA 

'X'HE  Report  of  this  important  Survey  for  1882  has  just 
been  issued  as  a  well-printed  octavo  volume  with 
maps,  sections,  and  plates  of  fosuls.  The  first  division  is 
devoted  to  an  account  of  the  operations  of  the  Survey  in 
thefidd.  These  were  conducted  in  the  Han,  where  the 
keen-eyed  Lessen  still  wields  his  powerful  hammer  among 
die  eruptive  rocks  of  that  classic  region  ;  where,  also.  Dr. 
von  Groddcck  ir.d  licrrrn  H.ilf.ir,  D  unes,  liranco.  and  VOn 
Kocnen  bore  a  share  ;  m  nuiiliern  and  eastern  I'huringia 
and  the  Thuringerwakl,  where  ten  geologists  were  engaged ; 
in  Hcsse-.Nassiiu,  with  a  force  of  five  sur\-eyors ;  in  the 
southern  part  of  the  Rhine  province,  where  Herr  Grebe 
wasat  work;  in  Silesia,  where  the  Survey  was  f  onncnced 
by  Dr.  Dathe  ;  in  the  Berlin  district  whonethe  ajicrticial 
deposits  and  a^icultural  features  wera  mapped,  and  the 
special  geologiea]  and  agricultural  map  of  that  district, 
consisting  of  thirty-six  sheets,  was  completely  surveyed  ; 
in  the  low  grounds  about  Stendal  and  Gardelegen,  in  the 
plain  of  the  Lower  lill.ie,  .uul  further  east  in  West  and 
East  Prussia;  and  l.istly  .imong  the  diluvial  and  allmi.il 
formations  to  the  north-west  of  Halle. 

In  the  course  of  the  year  eighteen  sheets  of  maps  and 
sections  were  published,  includmg  fourteen  of  the  geologi- 
cal-agricultural survey  of  the  Berlin  district  and  four 
sheets  of  the  map  of  older  formations.  The  total  number 
of  sheets  now  nublisbed  amoontt  to  1091  There  wera 
likewise  inoed  m  1883,  beskles  the  Annual  Report,  thrae 
parts  of  the  Transactions  of  the  Survey :  viz.  an  account 
of  the  Coal-basin  of  Lower  Silesia  and  Bohemia,  by 
.A.  .Sohtit/e  ;  K  lijitions  of  the  Regular  Echinids  of  the 
North  German  Chalk,  by  C.  Schliiter  ;  and  a  monograph 
of  the  species  of  Homalonotus  in  the  Lower  Devonian 
rocks  of  the  Rhine,  by  C.  Koch. 

The  plan  of  operations  for  1883  included  further 
surveys  m  the  llarz,  Thuringia,  and  the  Thurioger- 
wald,'  Hesse -.Nassau,  Rhine  province,  Silesia,  and  tlie 
great  lowlands  of  Prussia. 

The  most  important  featura  of  tte  Anaoat  Reports  of 
the  Prussian  Geological  Survey  is  the  series  of  papers 
by  members  of  the  staff  and  others,  with  illustrative 
coloured  maps  and  sections.  Of  these  papers  no  fewer 
than  twenty-two  are  published  in  the  Report  fur  1S82, 
including  four  by  geologists  not  attached  to  the  -i.uT, 
and  amounting  in  .ill  to  nearly  700  pages,  with  23  pl.iies 
of  maps,  sections,  and  fossils.  Among  these  the  following 
iinportant  communications  may  be  cited; — ' 'The  Kulm 
of  the  Upper  Harz,"  and  "The  Kersantitc  Dvkeof  the 
Upper  Han,"  by  A.  von  Croddeck ;  The  Fauna  of  the 
Taunus  Qoartrite  of  the  Rhfaie,"  by  E.  Kayaer :  "  Pre- 
glacial  Freshwater  Formations  in  the  Diluvium  of  North 
Germany,"  by  K.  Keilhack ;  "The  Variolite-bearing 
K-.il;n  Con.;lomerate  of  Ilausdorf  in  .Silesia,"  by  E. 
Daihc  ;  "New  l!or;ngs  in  East  and  West  Prussia,"  by 

G.  Berendt  and  .A.  Jentzsch  ;  "The  Lower  Devonian 
Rocks  of  the  Sicgerland  and  their  Associated  Veins,"  by 

H.  Schmcisser  ;  "  The  Troitgh  9t  Limestone  of 
Hillesheim,"  by  £.  Scbuk. 


NOTES 

Pkofessor  Sylvester  has  been  elected  a  Foreign  Membse 
of  the  Royal  Academy  of  Sciences  of  Gottingen,  of  sMch  he 
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;  firef iowly  •  Coawpondfaig  INuiha.  JWwinf,  fai  wptMug  ; 

of  Prof.  Sylvester'!  departnre  fttwm  AoMriea,  — ^Prof. 
Sylvester's  departure  remores  from  the  Umrerwtjr  not  only  the 
most  (li&tingui.'-hcd  ^dentist  but  the  roost  iuterotin;;  personality 
connected  with  k;  aod  hi*  abtcnoe  will  make  a  gpp  in  the 
geneiml  life  of  the  Uaivmity  aD  Im  flm  iaUi  owa  ^putaMot. 
It  is  somewhat  noticeable  that  no  American  college  has  con- 
femd  an  hoaofaiy  degree  npoa  him  duiii]^  his  residence  in  this 


At  a  meeting  on  Tuesday,  in  connection  with  the  memorial 
to  tbe  late  Mr.  Spotriswoixlo,  Mr.  De  La  Rue  stated  that  he 
believed  a  portrnit  would  painted  by  Mr.  John  CoIUer,  and 
tbat  it  woidd  be  placed  along  with  tfaoie  of  odier  pniidcnt*  of 
A>  Koyd  Sods^f  in  fhe  Sodc^f^  fOMHk 

TlBdMdi  b  vniaMdl,  la  hb  fiftHUidimr,  oflfr.  jolin 

Henry  DaUmeyer,  the  weU>known  optician. 

DJU  JOHIfSTOH-LAVn  Wlitc;  tn  us  frOB  NspiMi  J«ll.  lO 

**ForKMM*{x  days  tbe  Miismn^phs  at  A«  Tenvlni  Ofater* 

mloryhnve  hccn  in  n  di^t^lr^tli  state,  and  on  Monday,  January  7, 
M  1.48  p.m.,  a  dttinct  was  registered.    As  the  sirocco 

was  blowing,  the  monntni:i  -m  cnvelopei  iafbg  and  clond,  so 
that  on  Wedaesdfty  morning  when  die  Mm  airlTCd  at  Naples 
of  an  eraptiaa  dvrtng  the  night  It  was  recetyed  with  half  tneie- 

dulity.  The  volcaiv>  .ijipcir^  \<i  Imve  c  nnincnccil  its  violent 
throes  about  l  a.m.  on  the  9th,  when  there  issued  .t  stream  of 
flowed  down  the  notth-north-west  side  of  tbe 
i  Uie  Atrio  dd  CamOn,  Those  who  were  for- 
I  to  loolc  towards  the  movntafai  at  ahont  i.jo  a.m. 
Ml  Wdnesday  morning  dc>:cribc  the  si^ht  .is  splendid.  The 
— esploMve  violence  was  at  about  10  n.ni.  We  passed 
tb*  aftmooB  and  eveniag  oo  IIm  aaontain  between  tbe  obaer- 
mlHyaiidtba  l«aftainBi%  bat  were  pacaliead  bf  the  faantity 
«f  doad,  wUdi  prewated  a  near  approB<ih.  To^y  die  view  ci 
the  mountain  lias  clearcil  up,  l>ut  the  activity  seems  Id  have 
much  dianaisbed.  I  hope  to  vi»it  and  photograph  the  enter 
to-monMr,  wlm  I  will  eaid  mm  details."  Tbe  Sumdard't 
MapiN  •OBHpMtfen^  wMag  m  the  iitbiMt.* aapa»— "The 
vlolint  enptioa  of  Venivfttt  baa  eeoie  to  a  ndden  doea.  The 

aawmoulti,  which  h.id  opened  just  rielow  the  I  crater,  and 
ftmaa  vthich  a  large  stream  of  lava  iuoed,  flowing  down  the 
noith>eaatcni  side  of  the  mouniatiif  ha*  t»4ap  eaaaad  to  be 
aetivak  OaeiawiartioBof  ibaeU,  ctatar,  a  fimiw  eaabeaeea 
dirartHd  in  a  strai|^t  line  to  tbe  new  inoatb.  No  signs  of 
similar  activity  liivc  I leeii  exi>ericiiccd  since  1S75,  and  ft  BHMfc 
Stronger  eruption  is  n)w  looked  for  by  Prof.  Paluiicri." 

Wb  understand  that  Pruf.  Mcintosh,  who  has  undertaken 
some  investigations  for  tbe  Trawling  Commissioa,  is  about  to 
iastitiiteiaqttiiicaatSt.  Aadiew**  in  ooanection  trith  the  Fishety 
Board  tat  Seotlaad,  fai  oider  to  throw  some  light  on  dw  habits 
and  time  of  panning  of  the  sole,  turbot,  and  other  flat  fi.h. 
Thc-sc  investigations  arc  intended  to  enable  the  Fijhery  Board,  l)y 
artificial  cxJUvation  or  otherwise,  to  increase  the  sapply  of 
these  impertsat  and  much -esteemed  fishes,  and  bring  them 
tHtbia  d»  read  of  the  geneial  conoml^  mam  Ami  It  at 
pre^c^lt  possible,  owing  to  their  being  ik  pat  part  iaportad 
from  Grimsby  and  other  fishing  stations,  and  wbere,  the  H^ply 
being  often  very  limited,  the  prices  arc  extremely  high.  In  thb 
and  otlwr  «rork  webditvc  the  Fishery  Boaid  is  making  arrange- 
Bents  to  provide  PmC  If  cTnlorii  wiA  tanks  and  other  appliance.*, 
so  that,  in  addition  to  a'-sisting  the  Board  in  its  scientific  investi- 
gations, he  will  be  better  able  to  prosecute  his  inquiries  for  the 
Trawling  Commission.  It  is  anticipated  that,  while  the  sole  and 
«dMr  flatfiaharabeiagatadiadatSuAadinr'a,  tbe  herring  and 
Us  aliiai  ulil  ba  hnwii%»liii1  In  a  hbewlfliy  io  b«  fanned  by  the 
VlAaqFBoMdalHadbBwwidc.  Baddai  Fnt  Mehtea^  it  is 


expected  that  V\:ii.  McKendrick  uf  Glasgow,  Prof.  Stirling  of 
Abeideen,  aad  Fiof.  Schafer  of  Uniwcaa^  CoU^,  Londoi^ 
w31  asdrt  in  thasn  iavestlgatioaa.  It  ia  dao  failaresiing  tu  note 
that,  in  addition  to  this  work  which  it  is  intende<I  to  umlcruke, 
the  fishery  officers  of  the  Board,  at  its  Iwenty-six  stations  on  the 
coasts  of  Scotbmd,  and  the  Board's  cruiser  VigUmO,  areenflagad 
with  i^snoaaaain  f«»«^ntg  ^awtarials  for  the  Board,  nWdi, 
when  esanSncd,  wfU  go  fer  to  dear  up  many  of  the  mysteries  aa 
to  the  food  of  fishes.  The  niateri.ils  collecteit  are  being  tent 
from  time  to  time  to  tlie  University  of  Kdinlmrgh,  where  they 
are  examined  by  Prof.  Cossar  Ewart,  the  convener  of  the  Scien- 
tific Invcstigstion  Coaunittee  of  the  Fiaheqr  Boan^  aal  faj  Mr. 
J.  Onaeaa  Uattihewib  one  of  the  kboiaieiy  1 


XnS  thitty^eveodi  annnd  gananl  nweting  of  tbe  InitimileB 

of  -Mechanical  F.nginecrs  will  lie  held  on  Thxirsday,  Janiuiry  24, 
and  Friday,  Janu.iry  25,  at  25,  Great  George  Street,  West, 
minister.  The  ctiair  will  be  taken  by  the  President  at  half-past 
seven  p.Bi.  on  eaah  evening*  The  faUowiag  papcn  will  be  mad 
aaddisonaMdaaftr  aa  tfane  wit!  adndti— On  Tbniaday,  n^di, 
Kxperimc;it>  on  Friction  :  Rcpori  of  the  Research  Cmntntttee 
(adjourned  diMnission) ;  'Jn  llie  Cori>uui]>lion  of  Fuel  ui  Loco- 
motives, ljy  M.  Georges  >faric,  of  Paris  ;  on  Friday,  25lh,  On 
the  Fhjfipcal  Conditions  of  Iron  and  bieel,  by  Prof.  D.  £. 
Hnghce,  FJLS. ;  On  Portable  Sallways,  by  M.  Deenndll^  «i 
Petit- I'ourj^,  Paris;  On  :he  M'l'crop  l^iitjine  I\ec  idcr.  .'vndAn 
Knowles  Supplementary  Governor,  by  Mr.  Michael  Longridp^ 
of] 


Wr  arc  glad  to  ste  lii  t  Dr.  Ii  ilijick'  ciilL'[i..ris«  is  meeting 
with  the  approval  it  deserves  m  Hong  Ivong  and  China.  "  Dr. 
Doberck,  the  Govownent  Astronomer,  who  arrived  at  Hong 
Kong  a  few  mootbs  l^"  the  Ifong  Kong  Frtt  Prat  of  No*.  6 
says,  "  has  since  bean  moat  naefully  employing  hi>  time  in  visit- 
ing the  different  coast  \vm\s  and  F'ocmu:>.i,  .um  ri-Mnied  from 
the  latter  yesterday.  Ue  has,  we  onderstand,  veriticd  a  nnmhsr 
of  instnuaentt  belonging  to  the  In^jerial  MariliBC  CnstOBW  of 
China,  aad  has  itadied  the  gacgyaphtcal  conditiana  of  the  ooaat 
as  bearing  on  meteorology,  a  very  aeosisary  matter  in  eordcr  ta 
ai rive  at  accuracy  in  discussing  observations.  We  arc  gl.id  In 
learn  that  the  Chinese  Imperial  &Iaritime  Customs  Auihoritiea 
evince  a  strong  disposition  to  cooperate  with  the  Hong.  Koqg 
ObMrvatory  in  the  natter.  It  is  of  the  fnt  inpoctaMa^  in 
order  to  be  able  to  nrrive  at  any  defiidia  iBanlla  so  n  to  be  aUe 
to  forecast  the  weather,  aiici  cjinpilc  a  reliable  weather  table, 
tliat  the  meteorological  observations  conducted  at  different  prirtu 
on  die  Cldnn  coast  shoald  be  nmda  at  the  same  hour,  m  ihe 
same  manner,  aod  by  imtmnnuli  MlltUleil  to  the  sane  standard. 
It  ia  to  be  hoped  therefore  dmt  Sb>  Robert  Hsrt  wlli  allow  bia 
a' .Ic  staff  to  take  part  in  this  work,  nn  i  ih  u  monthly  registers 
will  be  kept  at  all  the  treaty  porU  from  Netvchwang  to  PalUuM 
and  tranonitted  to  tbe  Hoag  Konf  Obacrvatory,  which,  by 
situation,  is  beat  fitted  to  baooo*  the  eeatre  of  such  a  system. 
'Ilie  Ob  ervatory  in  tUs  edonyls  on  a  very  modest  scale,  and 
the  vote  for  it^  ni..iiitcnance  is  a  mere  trifle  when  the  good  that 
is  to  be  gained  from  it  is  comidered,  and  we  trust  that  the  efforts 
of  the  aatronomer  will  not  be  paralysed  by  too  great  allentian 
to  eoBoomleal  consideratioaa  00  the  pan  of  the  local  govoaatoit. 
The  Inspector-General  of  Cnstoms  has  always  <risp!ayed  a  most 
laudable  desire  to  promote  improvcme:iti  in  li  ,'hting  the  coast 
and  facilitating  navigation ;  and  he  will,  v\  e  hope,  sec  his  way 
to  promote  die  saeoaas  of  Dr.  Doberck's  work  by  coopcealiag 
with  the  Hon;;  Kong  Obaemtory.  l^e  Sicawd  Obaarvatorjr 
has  done  some  good  work,  but  it?  operatiotM  have  tieeesaarily 
been  liniilcd  owing  to  the  absence  of  reliaMc  ob  crv-itions  at  the 
ports.  What  is  otpfctwi  from  tbe  Government  Astronomer  is 
thatnkimatelybemayU  able  not  only  to  giveforecaite  of  dm 
bat  to  faaahih  sodi  a  gaide  to  mariners  as  woold  reader 
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it  |)os>iblc  tu  make  voyagc^>  and  to  avuiJ  typhoons  ur  bad 
weather.  The  value  of  such  a  service  is  not  measurable  by  mere 
monejr  •  it  nuuu  g^ter  tecurity  to  life  ud  property,  fewer 
risks  to  shipowoen,  and  •  dimination  of  lOM  to  wdarwiiten. 
It  would,  in  short,  have  an  appreciable  effect  on  ooamierce 
generally,  and  the  business  rf  this  great  -sLipjiinj;  port  in  par- 
ticular." We  trust  that  this  just  and  accurate  view  will  preTail 
among  tho»e  in  a  pMitlon  tttbitMMklly  to  lidp  Dr.  Dobwek  In 
his  valuable  work. 


PftOFSSSOa  FoKXL  (Motgea)  writes  in  the  GauUtdt 
—We  ere  again  poring  thnogh  an  eeidiqiHilte  periods  On 
Daoembcr  18,  1S83,  at  6.25  a.m.,  a  shock  w.^s  ntiscrvcd  at 
Neofcfaitcl  ;  on  December  22,  at  3  a.m.,  aaoUier  one  at  Cor- 
taiUod,  and  at  4  a.m.  at  Ncafdbltd  and  CortaiUod.  On 
Dacetnbef  17  and  iS  canliqualtes  were  noticed  ia  varioiis  parts 
of  Vaiift  and  on  Deoamber  %%,  at  3.39  a.m.,  one  at  LiAon. — 
'violent  shock,  follnwed  by  another  ,in  hour  afterward-', 
noticed  at  L.iibach  on  December  31  at  3.30  a.m. — At 
.Sadikli,  near  firussa,  an  earthquake  caused  some  destruction  on 
Jannaiy  3,  fortonataly  onattcaded  by  loaa  of  life.— Tbe  SiboriaB 
Mwipapar  5Mli>- reporta  dMt  at  Kbrna  Kowdtoje  Sjeiom  lak* 
Baikal  no  le>s  than  nine  earthquakes  occurred  daring  the  TWWlh 
of  September  last,  i.t.  on  the  3rd,  7ih,  i2ih,  14th,  I7lh,  aotfa, 
24th.  27th,  and  30th  of  that  month  (old  style).— A  sharp  shock, 
caoiing  aome  alam,  was  abo  felt  at  Ifcniaa  at  11.30  on  the 
Mifht  of  dw  13a  iait,  bat  BO 


At  5.15  p.m.  OS  January  11,  at  Fort  WitBam,  a  ball  of 
light,  shai>cd  like  a  pear,  with  the  broad  end  downward."!,  was 
seen  as  if  suspended  midway  bets^een  lien  Nevis  and  the  Cale- 
donian Valley.  It  descended  till  near  the  surface  of  the  earth, 
and  then  it  bunt,  lightiiif  the  whole  nUey.  In  colour  it 
reaembled  the  dechric  Hght.  Mr.  W.Gfmawrilet  from  Berwick- 
on-Tweed  : — "On  January  11,  at  5.33-34  p.m.,  I  saw  a  remark- 
ably brilliant  white  meteor — certainly  as  bright  as  Venus — rather 
low  down  in  the  ikjr  to  north-north-west.  Apparent  motkm  about 
ia  aliot  £ma  towaidaa  point  in  the  hotinB  neail/  verti- 
enBf  bd«wtbe«nd  of  the  tail  b  UnaKafor;  Men  ibr  two  or 
three  >t'conds  luoTin^-  slowly ;  seaocd  to  largely  and  .suddenly 
iocrca^  in  size  and  brightness  jmt  as  it  was  lost  to  view  behind 
Pakapa  tMa  wat  tht  bwsdnK  MM  at  Fort  WaUam." 


The  list  of  lectures  to  he  ddlvand  before  the  Association 
Sdentifiqae  de  Fianoe  haa  bMn  p*""^  Thay  will  be  de- 
UfwadainnalsttheSorbomie,  andcrtheeontrolof  M.  Mihe 

Edwards,  president  of  thi-.  as-ociati  ir;.  S'}!iie  mF  them  will  be 
delivered  by  members  uf  the  couucilof  the  A.-wjciaiiou  Fi.iM,ai.sc, 
a  rival  institution,  and  it  is  pretty  certam  tlut  the  two  locieiies 
will  be  incorporated  into  one  aii^  body.  The  Aaaociation 
SdoMifivw  k  dM  aUct  of  the  two^  «^  wu  cnaled  bjr 
Lovaiiicr  abont  tmaty 


Wskarn  from  S<i(ncf  that  Mr.  H.  M.  Wilson,  in  charge  of 
Ooeof  the  toj-jj^raphicrl  jarties  in  Trof.  A.  H.  Thompson's 
Wingate  division  of  the  U.S.  Geological  Survey,  surveyed,  during 
A*  aeaaon  of  1883,  about  ten  thowaand  aqoare  milei  ia  North- 
Weatera  New  Merioo  aad  North-Eaatem  Ariaoaa.  The  area 
c  verct]  by  his  work  lies  between  parallels  of  latitude  36*  and 
37',  and  extends  from  meridian  109'  to  lu".  He  also  worked 
some  smaller  dcUched  areas  ouuide  of  the  limits  thus  indicated. 
This  region  hat  hitherto  remained  a  /«ra  imogmUa,  partly  on 
aeeovat  of  Ita  aridity  aad  banea  condition,  aad  partly  on  account 

of  thi?  diff'culty  o?^  tr.iversintj  it.  S'>  litrle  has  hccn  known  of  it 
that  within  the  area  .surveyed  by  Mr.  Wilson  a  soiall  mountain 
range  has  been  indicated  as  occupying  two  places  on  the  same 
naap.  On  the  eogineer'a  map  of  1879  it  ia  called  Calabesa 
MoantiiBa  ia  dw  ■acdwni  plaeo^  aad  Sqnaah  Ifoaalalns  ia  Oe 
I ;  and  oathe  laadOiEoe  Map  for  i88to  both  tra  iidi- 


cated  without  names.  Mr.  Wilson's  work  proves  that  they  are 
one  and  the  same,  oocnpyiog  a  position  very  dote  to  thataai^ned 
tother 


News  has  been  reeeivid  la  Berlin  from  the  African  traveller. 
Dr.  Richard  fidbm,  dated  Jtdf,  1883,  from  Qna  Mpnia,  oa  tiw 
weitani  diere  of  Labe  Tn^^ayllta,  near  die  eatoaij  of  tbe 

Lufiiku  River.  Dr.  Biihm  and  his  companion,  Paul  Rdchardt, 
seem  to  have  settled  there  for  some  time.  Before  reaching  Qu.i 
Mpara  they  met  with  considerable  difficulties,  having  to  combat 
the  nativci^  by  whom  Dr.  Biihm  wat  serioasly  wounded.  He 
left  die  Bdgiaa  atatioa  Karaaa  at  the  aad  of  Jaai^  and  readied 
Qua  Mpara  on  July  8.  There  he  WIS  aiiaad  bf  a  fever,  yet  he 
retained  sufficient  energy  toeoaqdete  hb80olo^calinve:>iigHtioiia 
(principally  ornithological)  and  to  forward  the  resnlt*  to  Europe. 
AU  his  ooUcctiona  and  hk  ideirtUie  iaatrementi  were  anfo^ 
drntwyed  by  ftre  oa  die  Mto  }a  Ugalla.  Dr.  B91ia^ 
r,  set  to  work  again  and  commenced  making  new  collec- 
tkma,  which  he  left  at  Karema  in  safe  keeping.  Amongst  other 
things  he  is  reported  to  have  discovered  a  beautiful  freshwater 
Medota,  with  a  broad,  umbreiia-ehaped  body  and  namercnu  long 
aad  dioit  prdiemOe  fikmenta ;  be  foond  it  fn  Lake  Tanganyika. 

At  the  same  time  a  report  from  llcrr  P^ul  Rcichardt  was  received 
describing  in  detail  the  Soko  so  well  known  to  readers  of  Living- 
stone. TheanimalsUvetogetherialwidaof  from  six  to  tw«Bty 
buUvidiiala,  and  build  neat*  oa  tieea  at  aa  elevatioo  of  8-1901., 
theaeito  meaauring  from  i-i*sm.  in  dkmetar.  Reicbaidt  found 
groups  of  nests  in  w  hicb  he  counted  over  fifty  scpar.itc  nests. 
Up  to  the  time  of  sending  the  report  Rcichardt  had  not  succeeded 
ai 


In  the  Bolldino  of  tht  /ta.'ian  dx^grapkieal  SocUty  for 
December,  1S83,  Sig.  Colini  continues  his  valuable  notes  on  the 
information  supplied  by  Cavalicre  LadU  oa  the  topogiaphf  aad 
ethnography  of  the  Upper  AlMWat  Hglona.  The  ptpflr  la 
accompanied  by  a  large  map  of  the  HnaU^  and  UcayaH  river 
b.isins,  based  011  retcrminn's  South  .\mcrica,  but  corrected  and 
sapplcmenied  by  fresh  data  fumi&hed  by  Laci^U.  The  position 
of  a  luge  niunber  of  tribes  many  hitherto  anknown.  It  deter* 
miaed  abng  tbe  banJct  of  the  bead  waters  of  the  Amamns,  and 
to  these  bedded  a  Btt  of  about  sixty  others,  supplied  by  Dr. 
Colini  from  the  old  records  and  the  w  riting*  of  recent  explorers. 
But  it  is  obvious  that  many  of  these  are  mere  duplicates  or  even 
triplicates  of  the  same  tribN»  due  to  eaNlem  tiBBtU'i|ltlwv  ^aof* 
aaci^  chaqge  of  tribal  dmignttiont,  and  other  sources  of  con- 
Atrion.  Thot  Ckrapecho  and  PlcamUo  are  only  older  names  of 
the  present  drib,  s  and  Remos  of  the  Middle  Uc.iyali.  So  with 
the  Amalmacas  Chimtagunu,  and  Tambas  of  the  older  writen, 
who  may  be  safely  Ueattted  widi  die  Bodeta  Aaahnci^  Choa- 
tagiiirot^  and  CampM  napectivdy.  Nor,  as  Colial  rightly 
remarics,  are  ttieie  namei  always  distinctly  tribal,  hot  the  deaig- 
nations  of  mere  clan.'s,  or  small  family  gn  Uji  ,  01  members  of 
hu^'cr  divi-ioiis.  l"hese  are  continually  shifting  their  locality, 
disappearing,  or  becoming  absorbed  in  more  powerful  groopa, 
aaotber  fruitful  source  of  perplexity  ia  the  ethnical  tem^iology 
offhe  Amaaons  rei^ions.  But,  after  maVins  all  doe  allowance 
f  ir  this  uncertain  n  j  neiiclature,  there  still  remains  a  surprising 
number  of  really  distinct  tribal  groups  .scattered  along  the  l>anks 
of  the  Huallaga,  Napo,  Ucayali,  and  other  AWttOllaB  StnaU^ 
groups  differing  from  each  other  always  la  ipccch  aal  fil  ipil  litlj 
b  hidiits,  usage*,  and  physical  type. 

O.N  January  26  the  Berlia  TTImiMrhallllthi)  Ccainl  VflNia 
and  Humboldt  Academy  will  celebrate  the  fiftieth 
of  its  fbakbrihML 

The  additions  to  die  Zeolo^I  Sedely^ 
past  wcdi  iadttde  a  Bonnet  Monkey  (hfacacvs  sinktu  d) 
India,  presented  by  Mr.  C.  S.  Norman ;  two  Great 
HUenfm  ^mlutt  d  9 )  from  New  Sonth  Walov 
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by  the  Zoological  and  Acclimatisalion  Society  of  Melbsunie  ;  a 
Dorsal  Squirrel  (Siiuru-t  hypopyt  rhus)  from  Ceutral  AmericA,  a 
Grcftttr  Sulphur-crested  Cockatoo  [Cacatua  galerila)  from 
Anmrnlia,  twenty-five  Indian  Crocodilct  {firata^mt  ftbtOriiS 
AroB  India,  deposited. 


OUR  ASTRONOMICAL  COLUMN 

PAmAUJUCH  07  80DTIIBBN  Staks.— We  leera  from  Mr.  Gill, 
H.lf.  AstnocMMr  et  Ibe  Cajie,  that  he  ha*  eofltpleled  a  memoir 
oa  the  parallax  oTione  of  the  principal  ■oulham  itan^  foeoded 

«pea  obscrv  i'i  >n^  hjr  himself  and  Dr.  ElUn  t  memdr  oon- 
tann  invcsiigaiion^  on  paraOax  of 

i  a  Ceatauri  (two  series  with  diffireat  aamnuiaini- 
rill    )  *''^'*)  i  Sinus;  •  Indl ;  Lacaille  915a  (GmdGPe  star 

)  with  proper  modoa  Uf)',^  EnSnJ,  and  $ Cen 

(  tauri. 

I  •  Ceotanri  (two  series  with  dilliErent  comparkon- 
Bf  BIkin  I  stars  from  GUI'*) ;  Siriu« ;  «  Indi  (also  with  diffierent 
(stars) ;  CTncani ;  e  Eridiuii  and  Canopos. 

Mr.  GilTs  important  memoir  ha*  been  communicated  to  the 
Rojiel  Astronomical  Society,  and  its  publication  witt  doobtlc  > 
bt  nmiled  with  much  interest  by  astronomers. 

The  large  proper  motion  of  Lacaille  9352  was  detected  by  ' 
Dr.  Gonid,  and  announced  in  No.  3377  ol  the  Astronomiuhe  \ 
Natkritktm.    The  annual  ^.M.  in  arc  of  peat  circle  is  6**96 
in  the  directiin  79**2.    It  is  a  «lar  of  7-5  m.  in  Pi«cis  Au  trinos : 
Mr.  Stone's  place  for  iSSo  o  ii  in 

K.A.  aah.  $8m.  5'43s..  N.P.D.  126°  ^  4p"  o. 

In  only  one  toMueo  hna  the  athtnee  of  a  larger  proper 
motion  been  discovmedL  viz.  m  that  of  Ike  well  known  6*7  m. 
Gtoomhridce  iSjo  h  una  Major,  where  the  amMiiit  is  7''-o$. 
#Kridaai,  4*4  la.,  b  in  R.A.  jh.  ism.  8*l<a.,  N.P.D.  13$' 31' 
^BT-t  tot  iSm^  noeoidiDi  to  Sloae,  who  attribotm  to  it  an 
aumal  proper  motion  of  ^10  in  the  direction  750*5.  C  Tucani. 
a  fbwrth  amaltade^  b  b  R.A.oh.  13U1.  48-6as.,  N.P.D.  155' 
3«r  49^-0  for  iSSo^  with  m  amwal  fnptt  motioo  of  4**35  on  an 
«We  «f  74*^  br  Stooi^a  vabma. 

Mr.  Gal  enpecm  to  he  la  Bacland  early  ia  Fdnaiy,  to  aaper- 
intcod  a  lait{e  amoaat  of  oAtdal  priming,  for  which  lie  brtogs 
copy  with  him. 

Pons' Comet.— For  a  few  cvcningx  this  coaiet  will  .1 
pretty  conspicu  jUs  object  as  it  tlcsocn  J-  m  ihe  s./Ulh- western  --I  y  ; 
after  it  ceases  to  be  visible  in  Euroj>e  observations  may  be  eon- 
ifamcdat  the  obvervaloriei  of  the  other  hcniti'here  for  several 
months.  On  March  26  the  thcuretical  intensity  of  light  will  be 
ten  times,  and  a  month  later,  five  times,  greater  than  al  the 
l)e^nning  of  Scptcmlier,  when  the  comet  was  flisco%'crcd  through 
the  ililigent  >icnitiny  of  the  heaven-,  f.ili  iwoi  up  by  Mr.  Hrooks, 
wh'>  fijund  it  consiilorably  beyond  the  iimils  of  the  sweejjing 
cpheiiicriJeb  then  m  the  possession  of  ot  servers.  Mr.  .S.  C. 
Chaodler  has  conjectured  that  a  meteor-stream  m.iy  be  connected 
with  this  comet.  MM.  Schulhol  .md  Bos.«ert's  orbit  Cor  1884 
give*  the  radiant  in  K.A.  197-8,  DecL  -f  67**3. 

Thi  MiNoa  Planets.— The  Btrhmtr  Artntmrnjuka  Jakr- 
imek  for  it86  etmtains  eleoients  and  approdmate  ephemcrides 
for  the  ptowm  jrear  of  aji  of  the  known  members  of  this 
ortmidvtgnBp,  onlyCoarthareforeheiafoaiittcdintheafaienee 
of  the  aeemmiy  data,  b  addition  (hm  ace  twen^-iixaeeBraie 
opposition-ephemeridea.  Foarof  fbdtaaaaU  pfawM  approach 
the  earth«  within  her  mean  dhtaMfram  ^arn^ki  1884.  At 
the  end  of  December  N&  ijs  jBArmt  linaMla  vleniqr  of 
•  Ononis,  will  apjproack  the  earth  irflUao^  aad  Ataiacas  a 
•tor  of  the  ninth  magnitude^  wiD  alifatd  amilhar  favouaUe 
oppartnnitx  for  the  investigation  of  sobr  parallax,  on  fhe  aaethod 
.idvocated  by  Mr.  Gill. 


SCIENCE  /N  RUSSIA* 

I^HE  Mttrwirs  {Z't/'n'-f  /  ''i  ■  Xj' Jroaiiiii  Sofiety  of 
*  Naluraliits,  at  the  University  of  Odosa,  foundevl  only 
\'-\  1S73,  have  already  reached  their  eighth  volume,  and  contain 
a  );ood  deal  of  v.iluable  work.  Confining  our  analysis  to  the 
loit  three  volume-,  we  notice  in  them  the  following  [lapcrs :  — 
la  the  domain  of  geology  ProC  Sintsoff  contributes  several 

'  Mt-ni.'iri  .'f  th,-  S'firivisiaH  .SA.'V/jr  )</  .S'attiralult  (ZmfiM  .NV»x>. 
rtuijikitfa   Ohukritrtt    l'ti(t*teit»rl xttlt}\   »o!»  and  rai. 

OdSBMk 


papers.  Une  of  them  is  an  elaborate  monoitraphon  the  .sponges 
from  the  chalk  of  Saratofll  Revising  his  former  work  on  the 
same  subject,  and  taking  advantage  of  the  well-known  >v.)rk 
Prof.  Ziitcl,  as  well  as  of  new  cxtemive  collections,  M.  Sintsoff 
creates  a  number  of  new  .<>{iecies  and  four  new  genera  :  Xt^an- 
drpptychium,  which  he  prop  iscs  to  substitute  for  those  of  Cmlo- 
ptyi  hiuin,  EthfnJf^a,  and  Tremabolitts  ;  Latynntkolita,  closely 
allied  to  rio^ojiy/>hia  ;  Po/yuy/Aia,  akin  to  the  precejinjj  ; 
and  ZifU!:.<j*aM^ia.  The  author  de.-cribes  1  ;>Mtli  ti^'ures)  seven 
species  of  the  first,  four  sjiecics  of  the  secou  l  an  1  the  thud,  aiul 
one  s|>ecies  of  the  fourth,  as  well  as  the  fillmiii;^  species:  — 
CufuJtsfvn:^ia  tril^'bn,  Traut-tchold,  Cr,i.';,  uSjrii  it  'inJ/  ira, 
Mischl.  ;  two  sjiecies  of  I'tntri  iiHtf  ,  twi)  sjiccies  .jf  C\  nu- 
/jra,  /./•/•/.'/(■'.;,,•'.'(,;  sitip!'x,  T,  .Smith,  A  .'i>iMir-h,'nui  r,i,iii/ti, 
h  isc!i  ,  an  I  'liL-  iicvv  ;. l . c  ■  J/ : 'tirhiKi  /-^jt.-.'wi  and  lu^rj/'hinia 
caZ  iila. —  1  iic  saui';  au'.hur  Lou'.nbutes  .a  scc  >  id  pai^cr  i>n  Mesj- 
zjic  f  )ssiU  frjm  Simbirsk  and  SaratofT  (the  I'irst  paper  having 
appeared  in  vol.  iv. ),  and  de-cribes  the  foil  winj;  species;  — 
Amnumtif    A)«^;  and  cjlct,ir:u'-,  S..s!iin,t  j,  var. 

rhotiani,  ,/j/.i/.v  /..lum^nlii,  J'anofu-.i  luw^itiititni,  ai.d  as 
new  specic-i  .Ipon.'^.iis  ilrinta-carintitr.,  XuriiLi  juf.iijufrt- 
Mfiisis,  and  I.uait.i  ttiutidlis. — .\  third  j>apcr  by  the  s,xtne 
author  contains  a  iloM;r;p!iiiii  of  the  following  Tertiary  fo  siU  of 
Nov oro&sia  : — Drcuunt  r.  Jti/\^t mis,  Desh.,  Hydrabia  mathtldit- 
f.'''i;:-,  Fuchs,  H.  liimiJiata,  Eichw.,  I'alvata  variafrilit, 
l  uchs,  AWUtna  iLiNuiiitlii,  Pfeif.,  var.  liturata,  Eichw.,  ff. 
/'vtii  I'arlsch.,  and   .V.  iW^illaita,    Ilriisina,  from  the 

Pli  >ceiic  ;  Tr^i/ius  ryt!,indtjL'tui,  d'Orb.,  Ph.i  .i^fti'Ki  kischi 
mrvi^r,  d'Orb.,  and  as  new  species  TnK/iui  niinutm,  .I'lii- 
slnaliis,  and  (Ic^Aiilutus,  IlyJrp!'^:  siif'struilula,  AmnicoJa 
tycloTt^iiHirides,  and  Valvata  ps<:udo  itJi\>rhii,  from  the  Mi  3cene. 
All  these  fossils  are  represented  in  the  plates. — M.  Prendcl  con- 
tributes a  i -iper  on  the  gcolrigical  structure  of  the  districts  of 
Elizabcthgrad  an<I  .\lexandria,  in  the  jjovi  rnment  of  KhcrMO. 
The  rocks  are  granites,  mi>sil)  as  schi-ts,  and  considered  hy 
the  late  Uarbot-de  NLiriiy  as  a  ;iriKluct  of  metaniorphism  of  sedi- 
mentary r  ;clkS,  and  very  s  j  all  (atchcs  of  Iluronian  schists, 
covered  with  numerous  isolated  i.slands  of  Eocene.  The  whole 
is  covered  with  the  "White  Sands,"  where  M.  Prendcl  has 
found  a  stem  of  Ciiprfssi>nexy!um  iivir^in  i,  Merklin  (Miocene  ?), 
and  rtith  lo;s>:,  which  c  jntairiK,  besides  the  usual  fossib,  remains 
of  . // f .Vf;  1/  Krhii,  ^vhich  does  not  n  itv  exten  I  in  Russia  south 
of  52  54'  N.  lat. — The  same  au'.hor  contributes  (vol.  viii.) 
another  paper  ou  111 ;  crystalline  rocks  on  the  Uazavlouk  and 
.Salssajran  Rivers,  rii;ht  tributaries  of  the  Lower  Dnieper.  The 
pa)>er  is  accompanied  by  a  map  of  coloured  sections  of  micro- 
scopic si>ecimcns  of  crystalline  rocks. 

The  chief  papers  in  these  Mtmoirs  arc  however  devoted 
to  comparative  anatoiiy  an  i  zoology.  Without  attempting  to 
suuimarise  their  vane  1  co:itents,  we  can  merely  enumerate 
m  ist  of  them.  ire  profusely  illu-traicd  with  plates.  In 

the  sixth  volume  we  notice  a  preliminary  communication  by 
.\I.idame  Olga  Mechiiikoff,  uu  the  anatomy  of  cartilajinjus 
fishes  ;  .nnd  a  note,  by  Prof.  H.  Mechnikoff,  on  the  larva  of  the 
Anisf/>!ij. — M.  Kepyakoff  contributes  an  elaborate  ]>aper  on 
the  morphology  of  the  Jhy^^z.^a.  Without  attempting  to  determine 
the  place  that  the  llryozo-v  ou^ht  to  occupy  in  systematic  clasd- 
ficalinn,  the  author  devotes  his  special  atteniion  to  the  relations 
between  the  two  great  su^xiivisiorus  of  the  L:i  1  .pr.jct  and  Ecto- 
proct  ikyoio.e,  and  his  paper  is  a  valuable  contribution  to  the 
work  undertaken  by  Nitsche,  llatschck,  Jobet,  and  Harrois. — 
M.  Zabariubky  contributes  a  P'lx-r  l  U  the  ui orpholo^-y  of  the 
Hydra. — In  vol.  vii.  llucliiiisky  publi  hes  a  ;  aoer  011  tiie 
development  of  the  earthworm,  devoting  his  s)iccial  attention 
to  the  devclipmenl  of  its  mesjdcrni  and  of  its  ncrvou-  system. 
— In  vol.  viii.  M.  Kr.asilschik  contributes  an  elab.irate  pai-er  on 
the  development  of  the  J\<!y:rema,  and  the  place  it  occupies  with 
regard  to  other  Flagcllatx  ;  M.  Reiiyakoff  publishes  a  note  on 
the  larvic  of  the  Polygoidius  ru!t\\.:/i/Mu.: ;  M.  Depp,  on  the 
life  of  the  Macropodes ;  and  M.  A.  Kovalevsky,  on  the  deve- 
lopment of  the  Chiton. — In  physiology  we  notice  the  researches, 
by  M.  Spiro,  into  the  development  of  bile,  being  the  result  of 
various  experiments,  and  aeoompanied  with  tahlca  Aowiaf  Ika 
dependence  uf  iu  nmoant  upon  the  food. 

In  botany  we  find  the  researches  by  M.  Rishavi  on  the  de> 
vebpmcnt  of  the  organs  of  reproduction  in  DMya  /Itgutu 
(vol.  vi.) ;  a  list  of  lichens  collected  on  Mount  Castel  in  the 
Crimea,  and  determined  by  Dr.  Bnitanu  in  Dorpat  (voL  vii.) ; 
and  a  work,  by  M.  Kojcrnikoff,  on  the  anatomical  structure  ot 
ihe  cnr  >l!a  in  flowers.   The  antbor  has  extended  his  raamwhci 
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to  1  great  namber  of  flowen,  and  hu  come  to  dw  cMidailon 
tliat^  bowever  mat.  the  nuocr  betmeo  Ae  petib  Md  fiie 
kftTC^  itiU  the  fonicr  bam  •  iMes  of  wdl-catoHMMI  cnalomi- 
oal  fcatnm  whieb  enable  «■  to  dianderiae  duMM  ndl  ai  any 
udur  part  of  tbe  plant  Some  of  tbeir  natiwriBal  felines  ean 
be  eipbuned  by  tbe  pbysiok^cal  (oMtioo  of  tbe  oqn,  wUlit 
the  othen  haYem  cntwection  «Ml  flUDb  nril  explanation 
of  fbete  pecaHariliee  nut  be  toiq^t  for  eteirb—  iay»  the 
author — in  the  yet  onknown  intenMl  strnetttral  fixmof  Ae  pbuit 
at  alsok  perbapa,  in  tbe  pontion  occupied  by  die  (hnrer  fat  tht 
whole  ofilsoiiHie  life. 

laebtmJatiyaBipbpiciweBodtetwo  papers,  by  H.  l)n»> 
tar,  on  the  fiuiiHic  and  maleinie  acids  (vol.  vL)b  aad  oa  their 
C'lnpomda  widi  dilorite  (voL  vlii.) ;  by  M.  KKmenho^  on  Ibe 
kwtit  aad  pnpioaic  eeida  (vol.  vL) ;  by  M.  MelikonM  tbe 
ooapoiinds  of  acraie  add ;  and  by  H.  Geritch,  on  aeebicBl 
|tienomena  observed  daring  the  diflmion  of  cevcral  Utfdda, 

A  paper  of  general  interest,  intettdcd  to  sbowr  ;ome  rehlknu 
between  animals  and  plants  at  their  lowe-^t  degrees  of  devdop- 
ment,  i«  contributed  by  M.  .shntankevitch  (vol.  vii.).  When 
the  Flagellate,  Amtoiuma  acinus,  Bliitochli — having  a  relatively 
high  oiganisation — is  cultivated  for  many  generations  in  a 
medinm  wUch  ia  slowly  modified,  for  inittance,  in  sweet  water 
to  which  a  certain  amount  of  lake  salt  is  added,  it<  stracture  is 
modified,  in  proportion  an  the  ooacentration  of  the  solution  of 
salt  is  inereaied.  Tbe  individaals  become  less  developed,  their 
siae  diminishes,  and  the  feeding-canal  loses  its  former  derefop- 
nient.  Nnmberleas  intermediate  forms  between  the  Amtontma 
acinut  and  its  new,  lest  developed  representatives,  make  their 
appearance,  as  well  as  between  tnese  and  the  still  lower  Aniso- 
mma  aUt^mm,  which  would  be  thus  but  a  lower  organised 
varietjr  of  the  former.  When  the  concentration  of  the  medium 
in  whtda  tbe  Anisonema  lives  i»  carricil  on  side  by  side  with  a 
change  of  temperature  of  the  medium,  the  tran'ifonna'inn  goes 
further  on,  and  the  1  jwest  Aiiison<-m,r  arc  tran*frrme<i  on  (he 
OOe  tide  into  alfpe-likc  nr^^anisms,  and  in  another  i]irccli<'>n  into 
organtwna  wbidi  teeni  to  brlon^  to  the  caicgorr'  nf  fungi.  The 
■odividtials  not  only  Income  smaller,  but  they  give  ri^e  also  to  a 
progeny  long  liefore  reaching  their  full  si/e.  Under  the  influence 
of  the  sun's  rays  the  uncolourcd  Flagellatx  acqnirc  a  new  physio- 
lflg;ical  fonction,  and  devcloji  chlorophyll.  "  We  --ee  thus,"  the 
MUhor  says,  "the  !>ejjiiinin^s  of  two  kingdoms,  animal  and  vege- 
lable,  radiating  from  one  common  stem.  We  see  the  transforma- 
tion of  one  of  them  into  the  other,  not  only  in  its  niorpholt^ical 
feature--,  hot  als')  in  il^  plu  sin]  i^n;:,!  fllllc^^iln-,  under  the  direct 
influence  of  ]>hysical  ;uiii  cht-miLal  a|;uni-ics.  i  lie  ^aline  solutions, 
as  compared  with  -.wdc:  water,  (".lii.ini-h  the  sire  of  the  lower 
organism-,  and  at  tlie  s.ime  lime  tlicv  cnntritmte  towards  the 
developuK-iit  r.f  chlor.ij  liyl]  i;i  the  svcct-ua'tT  ali^i,  thu-  giving 
thetn,  -o  to  Sity,  a  more  vc^cIaMu  cliar,ic"i  r.  toj^-ithcr  %Mth  an  in- 
creased prnduclivcnes."  And  turtlicr  :  '  Wliilo  licccnding  from 
the  .hiisi>iiema  su'calum  to  a  unicellular  altja,  wc  sec  the  regres- 
sive di\  Llijiir.tnt,  i  -inij'lifKa'.i  iti  i  f  organisation;  wc  descend 
towarii  •  the  jii  uiis  c  ntamiii^  chli-rophyll.  .  .  .  While  dc-'cend- 
itiy  from  the  same  Aiiiscnema  i  n  another  branch,  we  enter 
inir>  ilie  rcj^ion  of  -uch  lower  orfjanisms  which,  under  the 
in-lueiice  of  inoth.  r  nie  iwim,  do  not  develop  chlorophyll,  and 
havinj;  no  nutr  tion  fioui  the  air,  find  their  food  from  the  sub- 
stratum ;  they  conid  iic  de'-cribe<i  n-.  p.i  asitic  Khiropod.'e,  and 
fhi-i  the  more  from  the  fungoid  form  w  e  can  asceml,  under  some 
tircuin>lance>.,  not  only  tuuardi  the  Anurha-li  .e  unc  iloured 
Flaj;ellata,  ljut  al  o  towards  the  movin;  Mnnad.  l>n  the 
contiaty,  Kv  reversing  the  physical  agencies,  «e  can  arrive,  from 
the  unicellular  alga,  as  well  a'^  fn  ni  the  fnnt;f'id  form,  to 
an  uncoloured  form  havini^  the  strucisne  of  the  Aniumtma." 
The  researches  of  A.  fiiard,  ('icnkowsky,  and  Faminiqm, 
and  Mjmc  ub-crvationN  by  Kay  I  ankestcr,  -^een  tO  in  tbe 
author's  opinion,  in  accordance  with  the  above. 


PROFESSOR  HA  ECKEL  ON  THE  ORDERS  OF 

THE  RADIOLARTA » 

[The  follo\niig  translation  of  a  recent  paper  of  miicc,  l  y 
Miss  Nellie  Maclagan,  has  been  revised  by  myself. —  1-,RNST 

Ha  ECKEL.] 

"T^HF  "Outline  of  a  Kadiolarian  System  founded  on  Studies 
of  the  CMhngfr  Kadiolaria,    published  by  me  in  the 
J<M«i$ck*  ZtiUchrift  Jur  l^faturvaissmsckafl^i^  vt,  pp.  418-472), 
'  "  Si|atal-Al>driH;k  aus  dco  Siliunggbcriclutn  d«r  JtiKhMi  OinllKh»fl 
for  McdidB.  «ad  WiiKBKhaft."    Jabg.  iWj.  SiiMns,  VM  tC  Fehnnr. 


thor^helfanauntbg  ferCejrleahi  October^  t88s,fm«vat7 
ituMtsnrveyaf  tbt  syttematk  retnlta  of  the  ruearahti  which  I  had 
beea  cuqfwf  «a  ainoe  1(76  among  the  faMoneahabi^  neb 
Radidatkn  material  of  the  ChalUnger  coUectioii.  At  mt  tlim 
I  distingulshe<l  in  this  Rhiiopod  class  seven  different  ofden  (pi 
421)  and  34  families,  ooatamingtn  all  630  genera  ("  Prodnnma 
Sytteoatit  Radidaiitniit'*  Lc^  pp.  4S}^7a).  I  was  able  <>ven 
theatodiitiBniihMlat1]uaMaeBiewtpeeies,aad  thi>  goodly 
munber  hat  snee  been  eonsiderably  incretsed.  Further  inveni- 
ftfkHMi  eanobonted  all  tbe  principal  essential  poiatt  ef  Hut 
yUmm  A«b  briefly  given  at  to  die  morpbologico-pbylogeuetic 
conditlocu  of  relation  among  this  Protista  clua,  but  I  grada- 
ally  cnine  to  simpUFv  my  views  as  to  the  reiallaB  of  tbe 
principal  groups,  ana  have  now  reduced  tte  ttvcu  nvacn 
to  four,  which  makes  the  compHcated  cyttem  naadi  aore  com- 
preliensible. 

The  systematic  arrangement  of  the  15  families,  given  in  my 
"  Monographle  der  RadKriarieo,"  1863  (following  Johann  MiiUer, 
who  first  broke  gnmnd  in  hb  treatise,  iS^)  was  essentadly 
improved  by  Kicnard  Hertwig,  whose  admirable  work  on  the 

"  Orgaiiismus  der  RadioUricn,  1879,  thoroughly  explained  for 
the  first  time  the  di/Rctdt  hbtology  of  these  Protista,  and  definitely 
determined  their  unicellular  nature,  despite  all  |ieailiar  modifi- 
cations of  the  cell  structure.  On  the  ground  of  t<nportant  diffier- 
euces  discovered  by  him  in  the  structure  of  the  membrane  o'  the 
central  cajvulr,  and  the  consetjuent  \'arying  comportment  of  tbe 
passage  of  iiscudopiidia,  Hertwig  dL<^inguishcd  tbe  following 
six  orders  (/.j .  p.  133)  : — I,  TAalassicolleu,  raonozoic  uninuclear 
Radiolarians,  haviufj  the  cap-ule  membrane  pierced  on  all  sides: 
skeleton  siliceous,  iiTcgular,  or  wanting.  2  Sf:\<r>  ozotij,  polyzoic 
multinuclear  Kadiolarian^,  having  the  capsule  membrane  pierced 
on  all  sides :  skeleton  siliceous,  irregular,  or  wanting.  3. 
Ffripylea,  monozoic  uninuclear  Radialari.'ws,  having  the  capsule 
membrane  pierced  on  all  sides  :  skeleton  siliceous,  consisting  of 
fenestrated  spheres  or  modified  feno^tr  'ted  spheres  or  disks.  4. 
Aeanthomdria,  inniio/oic  uninuclear  Radiolarians,  havif»g  the 
cjfi'vde  membrane  oiercej  i<ii  all  sides  :  sl<clct<in  m  rn-siliccous, 
consisting  of  Hi  ct-.:  y  -picules  arr.uij^ed  accordin^;  to  J.  Muller's 
law.  5.  .1/,  .'m/,  u.  m  ■/oL''  iiiiniUi 'ij.-.r  !\ .i  iiol.irian-.  the 
capsule  open  on  ls.c  side,  .uid  with  a  peculiar  porouv  area  : 
skeleton  sdiccoii^.  6.  Tripylea,  monoioic  uninuLle.v  Radio- 
larians; ca;  s. lie  nirmlirane  double,  with  one  prinui;  .d  .md  t  Ao 
accessory  o>   iini^^s  ^    '  elcton  -.iliccous,  fornieil  of  li. 

.\s  I  found  that  the  impr-rlant  differences  m  the  sUutture  of 
the  n  cinl-ranc  i  f  the  central  capsule  and  the  i.  in  cqiient  pa^va^re 
of  the  p^cudi  potha.  discovered  by  llertwij^  in  the  conijMiraiively 
limited  material  at  Ins  disposal,  were  corroborated  in  their  mo-t 
essentinl  jKiints  ny  niy  re-t  arches  among  the  wider  world  of  the 
Chnltoii^tr  Kadiolaria,  1  ?dopted  his  scheme  in  niy  "  Con- 
spectus Ordinum  KadioLirinm  Classis,"  iSSj  (/.<■.  p.  421),  bnt 
with  this  dilference,  that  I  divided  Hertwi^'s  Sfhuio^ota  into 
two  orders —.>)/«(''i/f/r/<;  and  SyttcoUario.  The  latter,  S\n<i^i- 
I'aria,  includes  the  families  of  the  Sfhu-rrmJii  in  i!.e  uuler 
sense,  and,  from  the  ab-cnce  or  incompleteness  i  f  the  sii,eleion, 
corresponds  as  a  polyroie  group  to  the  in<tno.'oic  7ha:a^iti:Ml{it, 
V.  liil  t  the  former,  .SywWiinu,  includes  the  family  of  tht  CcJ- 
U'sfh.rnJti  in  the  wider  sense,  and  by  its  -phcric.il,  rc'iculate, 
siliceous  skeleton  corrcs]oiids  as  a  poly?  lic  K''  "T  '^"^  mono- 
zoic  }\>tpyUa. 

Recent  icsearchcs,  which  have  brought  to  light  .in  .uiuxn  e 
number  of  new,  lirln  ito  unknovsn  kadiMl.arians  bcK.ni.'in^  t  > 
the  last-mentioned  groups,  have,  however,  c  iivincfd  ine  that  the 
distinction  between  the  monozoic  (solitaryf  and  the  p  ityroic 
(social)  isadiolurians  is  of  much  less  imj  orlance  than  v  .as  for- 
merly supposed.  They  are  as  insignificant  iiud  of  a^  little  vaJnc 
in  forming  a  system  as  the  difTcrcnccs  between  monozoic  Ily- 
dropolyps  (f.i^.  Hydra,  ,)/) /.v/i</<i)  and  p.dyzoic  Ilydiopuly.  - 
(Tiihulatia,  Cotytu),  or  as  the  dilTiiences  between  solitary  I  t- 
fu-soria  i JWlicfUii,  Tfiiho  Una)  aiid  social  Infusoria  (Cari-Ai-ii/";. 
F.pistylis).  Acc  rding  to  Hertwit;,  the  c  s^'utial  difference 
between  the  tv  o  groups  is  that  the  solitary  Thahissicciha  are 
uninuiL-iii,  the  >ocial  .S/.i.<n>  -  oi  (—  Synii'tidna)  multinncl- a-. 
Nevertht!-;  s,  the  central  cap  i.le  in  all  Kadiol.tiia  (without  ex- 
ception) i-  uninuclear  at  an  eaily  stage  ai  d  multinuclear  1  iter 
on.  We  would  require  to  be  more  txact  about  this  di  .1  !i>  ■  n. 
inasmuch  a.s  in  the  SphaTpzeea  (=  as  in  the  Acant'icmftxa)  the 
division  of  the  simple  nucleus  into  a  number  of  nuclei  (sp«)re 
nuclei)  takes  place  at  a  very  early  period,  whil-t  in  the  Th,>Uii- 
sicMt'ti  (a.s  in  the  other  Kadiolaria)  it  only  takes  place  later  '>n. 
This  relative  modification  i",  however,  of  no  standard  valac 
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far  tte  lyrtiMMilh,  iflrttncHoo  of  tke  ordan, 

aabject  to  varioos  exceptioiu. 

^  Among  the  new  Kadiolaria  of  the  grocps  abora  mcndoned 
(iisoovercd  in  the  ChaUtnger  collection,  there  were,  moreover, 
iDonoioic  uid  polyxoic  !>pecie«  which  correspond  completely, 
even  in  the  specific  cbar«aeiMUct  of  die  skeletal  form.  For 
example,  a  monoxoic  Th^aumMMmm  hu  preciMly  the  tame 
cfaonctcrittic  apicnkt  m  the  eommon  cosmopolitan  S^tmnmtm 
fmmtMtm,  bat  wUItt  ia  the  latter  the  unall  polyxoie  eaatml 
capcule  inclotes  a  large  central  oil  globule  and  nnmeroai  small 
peripheric  nndei,  in  the  former  the  central  capuile,  which  i>  three 
lime!,  laige,  incloses  a  sin);le,  large  central  nucleus  and  mime- 
rous  small  peripheric  oil  globuks.  The  complete  ideotity  of 
tlic  cliamcleristic  skeletal  form  mig^  even  lead  vs  to  sup- 
pose that  a  kind  of  alternation  of  gmntioo  may  take  place 
between  the  two  forms.  In  the  same  inqTi  «  «ocial  CtUotptutra 
corresponds  completely  to  a  solitary  CmufJtiera,  the  polyxoic 
Ai  rmfhara  to  the  monoxoic  Conosptutra,  aad  lo  forth. 

On  the  gronadof  these  obaenrations— the  importaoce  of  which 
I  shall  explain  in  detail  in  my  work  on  the  CAi//f>i^  Radio- 
laria — I  consider  the  distinction  l^etween  Bonofoie  and  imlyzoie 
Uadiolaiians  (which  I  contracted  in  1862,  according  to  MttUer,  a<i 
AtotuxyttoHn  and  Potteyiusria)  as  practically  animportant,  and 
fi»  the  pvtKut  connect  the  polyzoic  familief  in  the  lytleBinuiie* 
diat^y  wtth  the  monotoic  In  thi^  way  the  number  of  the  sis 
ur  Mwen  groups  i»  rednced  lo  four,  as  I  refer  all  the  grottpt  flma 
formed  to  Hertwii;  =  I  ciijiylea.  As  1  have  ahvady  !Jiowii(l88l, 
l.i.  p.  421),  (hese  may  be  again  divided  in  pairs  into  two  pfiMkfd 
^r.  .ups  or  sub-claise^— into  Hohtry  tatta  and  UerotrvpaUaTr^ 
IJolotrypaUa  (Acuniharia  and  FtrtfyUa^  the  latter  the 
CalliMiaria,  Sym'daria,  and  SymMuria'i  ioclodea  all  Radiolaria 
in  which  the  cajisulc  membrane  is  pierced  on  all  sides  fine 
porc«,  and  tlie  pseadopodia  consequently  radiate  equally  on  all 
.sides.  The  A/frobypatta  {Mowp^arki  and  natdandi  indade 
all  those  Radiolaria  in  which  the  mcBibfaiie  b  piened  at  one 
aide  either  by  a  single  area  of  pores  or  by  opeaiafiflaiifiMil  to 
a  fnr  apotii  so  that  the  pseudopodia  project  fram  ibe  cenlnl 
eannde  m  a  tingle  btinch  or  as  sUghtly  aefiaratad  VijHTi 

The  Ugh  itandard  importance  of  tha  eeotnl  eapnda  fbr  the 
proper  conception  of  the  Radkdaria  to  whidl  I  fint  dmr  atl«a> 
tinn  in  my  monograph,  i86s,  baa  flinee  beaa  neogidMd  by 
Hertwig  aad  moat  other  inTeslimtoia  of  these  PtoticM,  bat 
recanlfc  disputed  by  Carl  Brandt  LVmhO^.  JMSte,  Ahtd.  1881, 
y.  391].  Aa  I  reserve  ttie  detailed  reaaoos  far  m  opiaioo  fbr 
ny  mrii  OB  Ibe  a«Abv<r  Radiolaria,  I  sbaU  aov  taerely  n- 
rk  All  mj  noie  teeeat  raeardiet  have  fally  eombonted 
.  fbrawr  news,  aad  that  m  all  tnte  Radiolaria  the  oentral 
tpsole  Is  tnarated  hgr  a  dlstiact  membrane  from  the  exlca- 
(or  cstemal  fldatfaoat  soft  part).  The  ao^alled 
Radiobuiafahidi.  ftoa'abacaoeof  thememhnne^ 
annot  Radkdaria  bat  HeUsM)  do  not  of  coune  ftundsh  aay 
ftaadf a  entUMOUS  atsertioii  rests  upon  the  ea- 
jted  amount  of  aaMrfal  tavestigated  by  him.  Ou«* 
fnl  inTestigatioa  enabled  ne  to  discover  the  capsole,  taaU 
apedas  vUdi  ha  legaida  aa  "witboat  eapnle."  lo  isolated 
the  capaala  flMadaaat  M  aoawwhat  late  fan 
ra  deSaite  boaadary  between  Aa  eapaale  and  the  gda* 
neath  (leawtlaies  Jnst  before  the  fanaadon  of  spores), 
whilst  la  otter  cases  it  asaally  takes  places  at  a  very  early  stage. 
I  Ihcfcfm  nudalsitt  aov^  as  formerly,  that  the  chief  character 
of  dm  daa  la  the  dtflsnntiation  of  the  nnicellular  body  into  two 
raseaHal,  principal  oompoaent  parts,  viz.  the  inner  central  cap- 
•ok  with  aasicas  aad  aieeibmie,  and  the  onter  gelatinous  sheath 
aritbMlrisaad  fanat  of  pseudopodia.  On  the  other  hand,  it 
is  faaauMetbd  wheftar  "yellow  oelU  "  (or  "  rooxanthella  ")  .ire 
prevnt  or  not  I  fonod  them  wanting  in  m^ny  ca^cii,  though 
thnr  are  nsnaliy  present.  I  therefore  agree  with  Cicnkorusky, 
and  regsid  the  symbiosis  of  tiMse  aniculttlar  Algte  an  an  acci- 
\  and  not  an  essential  phenomenon.  Thev  are  in  no  way 
for  the  nonrishment  of  the  RadMarm,  tiMMi|^  they 
aaqr  ba  important  agent*  in  the  matter. 

Meaatime  I  am  convinced  tliat  the  four  ordcns  of  the  class 
Radiolaria,  Aeamikaiia,  S/mmtilaria,  Kasstllaria,  and  PfuroJana 
represent  foar  distinct,  perfectly  natur:^],  jirincipnl  divi-ions.  In 
each  of  these  fear  orders  the  niimcrou.H  fom)»  belon^ng  to  it, 
despite  their  astoniahing  variety,  may  be  referred  by  iiior|i!)i>l<i- 
aical  comparison  to  a  common  primitive  form,  ««hich  may  iliere- 
roiv  be  regarded  as  their  ancestral  forni  in  a  phyl-'fjenetic  sense. 
Tl:i<  phvlngen?fie  yitvi  of  the  fonr  orders  as  dis'inci  moiiophy- 
ktieflmipaisjafliliedbytheCMt  that  the  remarkabia  aad  «b- 
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iplicated  rehdioaB  ef  all  tte  feeais  of  eadi  1 
ancestral  f,xon<p  have  the  rame  natural,  strong  phylogenetic  sig- 
nification as  they  have  in  the  comparative  anatomy  of  the  Verte- 
brata  ur  of  the  Articutata.  fiiitM:hli  was  therefore  in  ihc  right 
at  the  clo«e  of  his  admirable  diosertatioa  oadw  skdetons  of  the 
Cyrtida  (1881,  U.  p.  538^  whaceha  lays  atam  on  the  fact  that 
tlie  eompHeated  phylogeneais  of  this  seooa^  so  rich  in  specific 
forms,  may  lie  regards  as  an  exodleat  argiuient  in  favoor  of 
the  doctrine  of  descent,  and  that  in  this  way  those  padas- 
uking  investigations  of  the  aucroMopic-  world  (whidi 
"exact  physiologists"  oooclder  men  aMrphologia' 
come  to  be  of  real  importance. 

I.  The  Acantharia,  which  are  distingui  hed  from  the 
other  orders  by  their  organic  acanthiae  skehtoa "-ihcy  I 
have  a  true  siliccons  skeleton— correspond  oa  dM  whole  to  Ae 
AeatiiJktmttnt  o{  J.  Miiller  (iodnding,  however,  part  of  the 
HalwmnMa),  and  to  the  Aeamthtmttitte  of  Ilertwig,  which  he 
dividca  into  Atamthtmutriia  and  Anmtkopkractida.  I  hold  the 
rsBiaifcaUe  Aelimithu  to  be  the  aneestral  f  >nu  of  this  order.  It 
was  first  dcaeribed  by  me  in  1865,  but  I  have  lately  found  sevo* 
ral  forms  oioaely  allied  to  it,  partly  Astrolophida,  iwrtly  Litho- 
lonUda,  in  the  da/Znyr  collection.  In  Actindiut  the  spheri- 
cal eealial  cafwale  b  pterccd  by  nomeroos  simple,  radial  fipiedes 
(williout  definite  mnnlter  and  arrangement)  meeting  in  the  centre 
of  the  capsule.  Aetimtfuu  nay  be  held  to  have  ariMm  imme- 
^tti^  mm  AtiimtifJkti'ilm  Iqr  the  hardeaiapoftlia  firmer  axial 
fibna  ia  tha  ladial  paeadopodia  of  thehuteruioiadial»picnles. 
ArtdnHmUHIm  onmon  aacc«al  form,  on  the  oae  hand,  of 
tha  wbote  AfttmiMm  (Astrolophkia  and  litbol'ipldda).  aU  with 
iadafinite  number  aad  airaawmcm  of  tha  ^icafas,  aad,  on  tha 
othar  band,  of  dw  I— aialBg  AeamOmia,  ia  which  twentar 
radial  spindes  aia  inmriririgranangad  according  to  J.  Mullen 
law  torn  four^imdaoBM.  Tha  oldest  of  these  are  the  Aeaa* 
thooida  (or  Aaantfaonetra  ia  die  mere  Umitsd  sense)  from  mbUk 
the  Oocataapldft  ami  Diploeoaida  bariag  shdia  are  daiivad  r 


n.  TheSpaiiidlaria,brwhiebI«Ddanlaad  Hartwtfs/M- 
fjflm,  TMmMka,  and  S/ittrmta,  had  baca  pra»laaity  anilad 
with  totaable  aaeuncy  by  Ehreabenr,  on  the  gwtiadof  ubici  la 
tiorsmadefegrUmoadmakdetaaa  of  tba  fawO  Kadiobwbt  of 
the  fiaibadae^  aad  oppeaad  to  Ihe  MamtBiria  aa  BOfdUly  or 
FtfycjOma  tm^uUm.  Hk  Sf^riibm  (oar  .^trraafa)  bd(oi«8, 
hoMver,  to  the  ktter.  aat  to  dm  facmar.  All  Spaamliwla 
(whkbm^also  aUmafalybe  lanial  Bsripyktk  or /IrMi} 
to  the  NaaseUaria  aad  nneodarto-« 


ceatral  capsak_piened  oa  all  aides  bjr  fiae  perei^  aad  agree  in 
this  raraaot  widi  Aa  Acaalbaria,  raa  which,  however,  thw 
aiadiaSniAedbydieabaHweof  dwaaaaddaeskeblaa.  AO 


SpnaidlBria  may  be  casify  nfamd  to  a 

— to  Actissa,  the  simplest  facm  of  lha  Tl 
tatasting  species  belongutg  to  Attiam  wr 
by  Hartwig  in  1870,  under  the  aame  TlalsMifaaHlr^rfaBRndiBiliir 
OBBsnfaawH,"  p.  3a,  tif.  iii.  fig.  5).  It  haa  aaitfasr  the 


ahradla  of  TktUuoiim^  tiit  die  iatncapaoUr  alvaola 
of'TMsiiiMiflSt.  1  obserrod  aaoAar  ipcdei  of  the  geoas,  which 
I  shaU  deseilba  later  in  detail,  aa  AtHua  prtrntf*  to  Coyloa, 
iSBl.  XMfina  esftainly  rmreacab  dw  dmpleit  poatlfala  itadi»> 
larian  (arm,  in  a  BKOHire  toe  actaal  embodwnant  of  the  simplest 
ideal  type  of  Ibis  white  RUsepoddass.  laapbyfcgaaatfc  wwait 
may  therefore  daim  to  be  icgsrded  as  dto  aOBWlwl  faoa  aot 
only  of  all  Spumelteria,  but  pnapa  atan  of  all  RalMaria.  AS 
CaMrihiMjdie  soUtary  ThalaisicolHdaaad  TlmhimiiniiMWlda,  dm 
fockl  CoUoeosda  aad  SdHmaoida)  are  dmivod  Imasodtote^ 
from  It.  then  aU  J>fcmMBii'ii.  The  aaaeMml  poap  of  dm 
latter  aeedoa,  whidi  k  lidast  of  all  k  ^adfie  fsiaii»  k  the 
Sphermda  (or  SfkmUM),  aad,  fint  amoag  dmaib  tha 
sphsMnda,  fiimianed  widi  a  aimpk,  fami 
From  the  latter  all  the  other%  ma,  PyionU 
and  Litbelida.  can  be  derived  wfthoatdifiad^. 

III.  The  Nas^Ilaria,  which  tairwapiiad  aa  the  wbote  to 
Ilertwig's  Monspylca,  had  already  basa  dafiaed  by  Ehieabog  aa 
MonodycUt  or  Polytytfina  tolUaria,  in  contrast  to  his  Spumelkria, 
His  definition  was  correct  on  the  whole,  though  the  SfyrMm 
(our  Sgyrmdti),  whid)  he  places  among  the  latter,  bdoog  rather 
to  the  former.  Hertwig  was  the  first  to  determine  ooneetly  the 
esseatial  duuacters  of  this  large  ordo-,  so  woadsrfally  rieh  ia 
forms,  vii.  the  simple  area  of  pores  at  one  pole  of  the  capsnte 
axis,  1879  (/.r.),  and  I  would  therefore  have  retaiaed  hu  aame, 
MimopylM  or  Momefylaria,  for  the  entire  order,  Iwd  it  not  besa 
 to  part  of  the  t^wndsria.  I  ' 
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LhretilnTj^fs  older  nomenclature.  I  ike  Hertwig,  I  icgaid  the 
skelctonle'-s  Cystuiium  tntrme,  di'-Cf ivcred  by  him  {I.e.  pp.  87, 
l'}6,  t.-xf.  vii.  fi'T.  i)  an  the  aiicc-tral  fnnii  of  the  (jnUr.  Cyt- 
Irlium  ixerme  is  distinguisheii  es.senti.illy  fr.itn  Actissa  by  the 
rL-triLl.oii  uf  the  cnp-ule  pores  to  a  sitij^le  .irea,  and  the  coii- 

jiiciit  niunaxonous  fundatuental  form  of  the  central  cap^nle. 
AM  ther  Nnssellaria  arc  derived  from  CyttUium  by  the 
development  of  a  characteristic  siliLc  uK  skeleton.  Hcrtwig 
atwnw  that  there  are  at  Iea5;t  two  or  three  entirely  different 
flrigintl  forms  for  the  Na^scllari.^  skeleton,  vi/.  a  simj'lc 
•tUceous  ring  (l.tth  Kinu!)  f  r  the  Cricoid  skeleton  of  the 
Acanthodcsmida  and  /yi,'ocysti.l.i,  .ind  a  trinidial  siliccou> 
fiflUBework  consisting  of  :lir'-e  i  icu'lc-  united  at  otie  jwint 
(flSi^fjiifflwMa)  for  the  rUgiacanthida  and  Cystida  {I.e.  p.  126, 
&c.).  I  then  endeavoured  to  refer  these  two  fundamental  forms 
to  a  single  form,  as  I  made  out  the  combination  of  the  simple 
siliceous  ring  and  the  triradial  framework  in  many  Cystida  and 
Spyroida  (or  Zygocyitidi).  In  my  " Pr  drnmus  "  (t)ctol>er,  1881, 
l.f.  pp.  423  444^  I  divided  the  Na.  lUiriii  onler  into  tive 
fa  nilic  ,  wA  i)laccd  the  Pttctida  (with  trir,id..-i!  siliceous  frune-  | 
wo'k)  aN  the  t  jinmon  ancestral  group.  Fmih  1;  I  dcnvc  l  first  ; 
all  the  CystUa,  fr.^m  these  azain  the  BiitrycidA  and  Spyrida 
( -  Zygocys!i<l.>),  and  from  the  latter  the  Stepktda  ( -  Cx\ 
c  >idea).  At  the  same  time,  attd  quite  independently  of  my  rc- 
$earchc<,  Kutscbli  was  busy  with  the  -^auie  inorphi.l  >;jical 
problem,  and  arrived  at  csscnli.illy  the  same  conclusion,  except 
that  he  reversed  the  phylogcnetic  series  of  the  forms.  In  his 
admirable  treatise  on  the  skeletons  of  the  Cystida  (also  dated 
October,  18S1,  ]iublisbcd  in  the  Z«/. /.  ivuiftt.  Zoohf^,  18S2, 
bl.  36,  p.  4S5)  lie  tries  to  prove  the  morphological  connection 
of  all  Na  scllaria  (his  Cricoidta),  bat  regards  il.e  SUpHidii 
(=  .4  anlhoiiii'iiida)  as  the  primitive  ancestral  form,  not  a* 
the  las',  dcgcncratt.1l  scion,  an  opinion  which  I  myself  fv^r- 
mcrly  shared  (compare  Hertwig,  1 879,  p.  1 26).  Which  of 
these  two  n;itnioiis  is  correct  cAnnot  bedetermined  at  present.  Im- 
portant facts  favour  my  present  view,  that  the  triradial  siliceous 
framework  may  be  the  common  ancestral  form  of  all  Nassellaria 
[^riptapa,  Plagiacantka).  Again,  other  important  facts  favour 
MtKbira  view  that  this  ancestral  form  may  be  the  simple 
•Oieeooi  ring  (Ltthorircut,  Monfstffhm).  Finally,  there  are 
good  groandt  for  supporting  Hertwig*  opinion,  that  b;ith  these 
ancestral  forms  (the  triradial  and  the  annular)  may  have  an  en 
independently  from  the  skeletooleH  Cy«tidium.  I  shall  discuss 
this  difiicult  and  interesting  qtustiaa  at  length  in  my  work  on 
the  CkaUfngrr  Radiokria. 

IV.  The  Plueodaria  were  only  known  np  to  1876  by  three 
types  docribed  by  me  in  1862  (AulocantMa,  Amloipkara,  Ceeh- 
demdntm),  Bj  the  discovery  of  numerous  forma  in  the  Chal' 
lenger  collMtioa  this  has  since  acquired  an  importance  of  which 
we  had  no  prerions  idea,  as  those  Kadiolarians  far  mrpsss 
all  others  both  in  siie  and  singnlarity  of  form,  as  well  as  in 
peculiar  combinations  of  itractnre.  In  my  preliminary  paper  on 
the  Phieadaria,  1879  \Jnta.  Naturmiutn.  Siltumgtb.,  December 
12)  I  distiiignishcd  10  lunilics  with  ^  genera,  a  number  which 
has  since  been  liri!intT4  caatidanib^  by  the  continuous  and 
astonishing  discovery  of  new  forms.  As  in  the  majority  of 
these  the  skeleton  is  composed  of  hollow,  siliceous  tnbe^  (differ- 
ing  therefore  from  ths*  of  nil  o'hcr  Kadiolarians),  I  termed  the 
whole  order  A«m/!inio,  1S7S  ("  Frotistenreich,"  p.  102).  This 
name,  however,  snits  all  members  of  the  fsnuly  as  Uttle  as  the 
name  Trifytta,  proposed  by  Heitwig,  1879.  (Mdw  otter  hand, 
the  present  name  Phaodaria  indicates  the  charac- 
teristic of  the  whole  order,  the  peeatiar  tkaodium,  a  voluminous, 
dark  body  of  pigment,  lying  OTWtflcally  ouLMde  the  central 
capsule,  llie  latter  is,  moreovtr,  tmhlersally  distingnished  by 
its  d  mble  membrane  and  by  the  pecuFar  opening  ftimished  with 
a  radiated  operculum,  which  lies  at  the  pole  of  the  axis,  and  ma^ 
tberefora  be  termed  the  priiKii<aI  opening.  In  addition  to  It 
thsra  an  nsually  (though  by  no  means  invariably)  two  email 
accenofy  opaiiiwa,  lying  one  beside  the  other  at  the  opposite 
(aboral^  pole.  Sometimes  there  are  more  than  two,  whilst  at 
other  times  they  are  entirely  wanting.  Despite  the  extraoidinary 
divcrrity  of  the  peculiar,  and  often  very  complicattd  tflieeons 
skeleton,  all  Ph.xodaria  may  likewifse  be  derivea  from  a  common 
ancestral  form—  the  skeletonless  PAitoJina. 

The  further  phylogcnetic  question,  whether  all  the  hypothetic 
pfinutive  forms  already  mentioned  of  the  four  Radiolarian 
orders  can  be  referred  to  a  single  common  primitive  form,  may 
now  in  all  probaUUly  be  decided  in  the  affirmative.  From 
iil«AHM  the  patent  &irm  of  theSpoidlaria,  dw  Mewtnl  form  of 


the  three  other  ..rdcr?  may  lie  derived  without  ditTiculty.  Aeli- 
niJmt,  the  anccs'rai  fi>rm  of  the  Acantharia,  may  have  arisen 
from  Aih'jui  by  the  thickening  of  psrt  of  the  radial  jtseudoixidia 
into  acanthine  spicules.  Cynuiiiini,  the  ]ir.ihablc  .incestral  f.irm  ' 
of  the  .N'.ifsellaria,  may  bederived  fi  in  .-r/r/;  liy  the  [)ores  i.fthe 
capsule  mi'uil  rane,  nrjgttirilly  developed  equ.ally  and  on  all  sides, 
beconiit  u;  rc-tricted  !n  .1  :-ii><;le diitintt  porous  area.  Pkaodina, 
the  ancestral  form  of  the  1  lia-odaria  may  have  arisen  in  a  similar 
way  from  Acliaa  by  the  jicrous  are;',  becoming  replaced  by  a 
single,  simple  njurmii^,  or  small,  additional,  accessory  openings 
-till  IJC1114  Icfi,  \^hils^at  llic  simc  time  the  capsule  mcmbr.me  | 
iKrcauie  l  iii'iU-,  .ind  the  jn^jmcnt  mass  of  the  |ih;iM<1aim  de- 
positc  l  csc'  iiirically  rouml  it.  WhiKt,  on  the  one  L.ind,  the 
simplest  .s>irumell.iri.-i  f'>rni,  .  f./;  j/,:,  maybe  easily  acceptiii  as  the 
ancestral  form  of  all  Kadi  ilarui,  .4,  .'inospJiitritim  and  .'.  wtJ- 
pkrjfi  show,  on  the  other  hand,  how  it  may  be  derived  froa 
tbt  dafdcat  Rhitopoda. 

(To  he  (onttHHtd, ) 


UmVERSITV  AXD  I  IU  CATtONAL 

INTELLIGE.XCE 

TiiK  Tccbmcal  Schools  in  connection  with  the  University 
College,  Xottincham,  w  ill  tie  fonnaUy  opiid  bgr  Sir  Fsadarick 

liramweil  on  the  24th  mst. 

Mr.  J.  T.  Dunn,  M.Sc.,  Demonstrator  in  Chemistry  at  the 
College  of  Science,  ^fewcs5tle,  and  formerly  L'emon«trator  in 
Physics,  has  been  appointed  Science  Master  and  Director  of  the 
Cbcmiol  Laboratory  in  the  High  School  for  Boys,  Gateshead. 
In  the  Gateshead  High  School,  which  opened  in  May  18S3. 
there  ore  abeadj  aboBt  175  bm,  and  it  Is  hrtendad  that  all  the 
b.^ys  shall  learB  Pljjpika  m  Cbemiitiy  at  foaw  pniod  of  their 
school  couse. 


SaSNTtFJC  SMRTALS 

Journa!  0/  Franklin  /mtUtHl^  toL  CXvi  Vo,  Drawiib»r, 
ibSj.— The  cheapest  point  oT  CM  oi^  bf  W.  D.  llarfcs.  Fw- 
tialhr  batad  on,  and  in  crilidaB  of » ft  paerimm  mw  bf  Mr. 
HilC— Gaperfment*  apoa  M»oiMmotl«f  oowlwgi  for  mmm 
pipes,  by  Prof.  J.  M.  Oldwqr*  Ib  tU*  MMtwfc  uluifwHia 
are  used,  consisting  of  sbcM«famii  TMtdi  ao  dwpad  tibot  thay  w 
be  clamped  tofithar  ovtrido  tto  mmbi  p^fadorfagft  mamm 
leiigthof  ilaniof  ila«Di«ri^  Of —wttnn  ^nOmmum 
iriMfrfi^UNUtwittndMiqteoifcr  of  bofau  pcovodboit : 
■Bwnteen  otbar  compaaMona  owad  thdr  flBiinify  to  htit. 
AsbestothanI  pressed  wan  Tciy  bad  material  |  it  w—  bob 
dnctive  only  in  the  downy  slate  when  fall  ofrir.  Pii—in  nttaiB- 
able  by  the  use  of  the  "  Drop  Press,"  by  Prof.  R.  B.llMniaB. 
These  presses  appear  to  be  very  efficient  for  forgbig  hot  im.— 
The  theory  of  turbines,  by  Prof.  R.  H.  Thnrstoe.  TUite  dm 
first  part  of  an  abstract  of  a  roost  valuable  mathematical  diionn> 
uon  of  the  subject. — A  new  valv^motion,  by  Carl  Angitram. 
This  is  aio-called  "radial"  valve-motion,  resembling  those  of 
Urown,  Marshall,  and  Jov. — A  simple  and  sensitive  toermoatat, 
by  Dr.  N.  A.  Randolph,  designed  for  incnbation  and  other 
experiments  in  the  physiological  laboratory.  The  adjustment  is 
obtained  by  the  more  or  less  dosing  of  the  ori&ce  for  the  gas  by 
the  expanmn  of  aloohol  cnnaing  SMfonry  to  rise  toward  the 
oriBce. 

AtinalfH  der  Phyiik  uii  i  Choiiie,  xx.  N' .  12  (a),  DecesAVt 
1883. — On  the  c.'>ndensation  of  carbonic  acid  on  smooth  surfeces 
of  glass,  by  Prof.  R.  Bun»en.  The  conden*ation  of  the  gas 
goes  on  fir  years,  m  spite  of  cnnfinual  changes  of  density  and 
pressure.  In  three  years  each  square  centimetre  absorb*,  at 
standard  pressure  and  temperature,  5"  1 35  cubic  centimetres  of 
the  gis,  ahout  two-thirds  of  this  amount  being  absorbed  during 
'  the  first  year. — Density  proportions  of  normal  salt  solntions,  by 
'  C.  Ilendcr. — The  law  of  rotational  dbpen>ion,  by  E.  Lommel.— 
A  simple  method  of  investij^ting  the  thermo-,  aciino-,  and  pieii- 
electridty  of  crystals,  by  Prof.  A.  Knndt:  consists  in  applying 
Lichtenbcrg's  powder.— On  the  measurement  of  electric  forces 
by  means  of  the  clettnc  mill,  by  D.  Kaewpfer. — On  the  .ques- 
tion whether  the  con<leni..ition  of  steam  produces  electrification, 
by  S.  Kalladier. — On  the  infiuence  of  the  hardness  of  steel  on 
its  magnetisability,  by  V.  Strouhal  and  C.  Barus  :  also,  on  the 
influence  of  annealing  on  the  retentivity  of  the  magnet,  by  the 
same  anthors.   These  art  two  wy  elaborate  and  important 
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papers,  covering  the  gronnd  of  maay  prevtoni  Mtttwed  n* 
x^arches.  The  first  gives  the  curions  result  thai,  to  oblahi  the 
highest  poKible  degree  of  magnctiaatioD,  ihoct  magoeU  shoald 

extioM  of  liftiiii  Ik*  Mond  wwiiA  i|tw  tt«  rwalt  tbat 
the  mott  coiHtiiit  MMto  an  dioM  wbicS,  oflcr  fairly  hard 
tempering,  an  umeilea  far  twen^  to  lUrtjr  boon  by  heating  in 
a  steam  bath,  tben  magnetiaed,  mudly  bcaicd  fai  iiMB  far 
hours  more.— Comction,  by  A.  Gn^bhaid,  niatifcto  Ut  olia- 
trochemical  figuna.— Use  of  the  method  of  "Schliem"  for 
investigating  tntrosions  in  quart/,  by  A.  Knndt. — On  abaolnte 
measnre,  by  Prof.  C.  Uohn. 

ypumal  lie  I'hysuitif,  t.  it.  No.  23.  N'lAeniber,  1SS3,  — A. 
Poller,  on  tbf  ex|>erimei)t«  of  WrublcM^ki  and  OltjcwsWi  011  the 
liijuefactioii  of  nxygcn,  nitroj^cn,  c.tIh  nic  ■  xiile.  —  H.  Klie, 
irlec'.rt.iiynauiic    and    uiagnctic    I'llor.-i.K    \:\    elasticity. — A. 

Tcr'iucm,  description  of  a  ncu  cathct' niiLler  <il  M.  IluiiKiuliti 
I'Vomcnl.     This   c.itlict'juictt-r        divided   inlo  Iau   [lart^ — a 
vertical  standard  >calc  mounted  on  three  levelling  fiet,  to  he  set 
up  near  the  apparatus,  an'l  a  Icvclleii  o!>^r\'inj;  telescope  .'lidinf;  ^ 
upon  another  verii.  il  ^tcm  to  be  set  up  at  .1  distance,  this fccond  1 
pan  iif  the  apparatus  Ueing  just  .in  ordinary  cathctometcr  with-  I 
out  a  scale.— I'lchal  and  mon<ilot,  itiflucnce  of  pressure  on  the 
electric  diffcieim  l  i  t^vecn  a  liquid  and  a  uielal  in  cont.ict. — 
Krouchkoll,  on  immersion  currents  .Tnil  i^n  those  due  to  the 

iioveiiient  of  a  metal  in  a  liquid,  and  on  curients  of  emer>ion.— 
L.  H.  Hall,  abstracf-i  (by  M.  Lohic)  ot  pajxis  on  !iO-c.illed 
rotational  coefficient. — .\U(;.  Ki;<hi,  on  Hall's  phenomenon. 
Righi  finds  this  phenomenon  to  be  5000  times  .as  strong  in  bis- 
muth as  in  gold.  The  process  by  which  his  film  of  bismuth, 
onlv  0-079  mm.  ia  thicknwi,  wa«  procured  i«  not  stated. — H. 
Koiti,  on  Hall's  phtoomotton  ill  Uqudii.— H.Kod,«anHpHto> 
electric  rotatiOM, 

BmlMu  Ah  iSttiktiTAmtirv/alogietleParu.  toaaevL  iuc  3, 
Fakk,  eootila:— A  paperBgrM.HamvoBtbefatferpKU- 
tiaa  w  aa  uaori]itlaa  on  ine  KaiioiB  atoM  tablet  ia  tbe  Muenm 
of  the  Trocad6t>,  nppoaed  bjr  hioi  to  nfar  to  the  foandation,  in 
1483,  of  ^  temple  of  Ibe  great  A^k  dirinity,  HiuUilopochtlL 

^Ob IIm ^adalftaiiMBC^ fa crisilMb and  intitoiiiiMMof  an 
awewalWH  medial  oesipital  feaia,  bgr  Vnt.  LoaibnMo.'— Oa  tbe 
sigatficance  of  tbe  interlaced  hearts  commoa  ia  tbe  cmaaMnta- 
tia«i  of  rioKs.  crosses,  &c.,  in  use  in  La  Bretagne  and  La 
Vead^  bjr  M.  Boaacmto^  who  r^ards  tbrm  as  of  medianral 
origin,  aad  connected  with  aiarriage,  wliOe  liadaroe  Clemence 
HoTCr  showed  that  they  were  of  modem  design,  and  rdigioos 
in  cbaracter,  representing  the  hearts  of  Jesns  and  the  Virgin,  as 
symboliaed  ia  tbe  convents  of  the  Sacre  Ccrur. — A  communica- 
tion from  Madame  Clemence  Royer,  setting  forth  her  claim  to 
be  regarded  as  tbe  first  person  wbo  poiated  oat  that  Luunarck 
was  the  true  father  of  tbe  theory  of  erobitioB,  die  having  ex- 
pounded his  doctrines  in  a  coarse  of  lectacca  on  philosophy 
given  by  lier  in  i859-6a — On  the  explorations  of  tbe  Grotto  des 
Cottdi  n  Pottoa,  by  M.  de  Rocbebrane.  The  finds  exhibit 
foaO  booea  in  mat  abondance,  well-cnt  flints,  and  a  human 
skeleton,  wiiidi  has  been  submitted  to  M.  de  Mortillct. — On  the 
Cbell^aa  deposits  of  Temifme,  in  Algiers,  by  M.  le  Dr.  Tom- 
'"^  Taeie  contain  remains  of  so-called  Eiephas  atlaiUicHs. 
—On  ProC  Putnam's  recent  explorations  of  Kiokkenmdddings, 
monnds,  aah-pits,  and  stone-graves  in  Maine,  Onio,  and  Tennes- 
see, by  M.  de  Nadaillac. — On  a  more  correct  mode  of  classifying 
the  colour  of  the  eyes  and  hair  in  reference  to  the  determination 
of  ethnic  chanurtcrLstics,  by  M.  Ikow. — On  the  "  Er  Fousen," 
"r  pit-graves  in  St.  I'ierrc-Quilicron,  in  I.a  Bretagne,  by  M. 
( laillard. — On  the  antbropomrtric  determination  of  the  principjl 
races  of  France,  by  M.  Ic  Dr.  ColliKnon.  A  detailed  and 
exbaastive  treatise,  in  which  the  author,  after  setting  ap.irt  a 
distinct  group  of  P'renchmen,  considers  the  rest  of  the  Irench 
nation,  somewhat  arbitrarily,  under  four  heads — Celts,  Cimri, 
"  I.orraini.in  ,"  and  so-calievl  "  Mediterranccns."  Under  the 
l.tltcr  term  (le  treats  of  ihe-sc  south-western  rates  of  France, 
wli  .!-c  di  et  uurce  ..f  origin  is  the  llastern  Pyrenec-;,  and  wlm 
dcsi^;nale  ihcnistive^  as  Catalans. — On  the  craniijiiictnc  study  <jf 
plagioccplialics,  by  M.  le  I'r.  Manouvrier,  beann^  on  the 
question  at  cereliral  a^yniclry  a  characteristic  of  superior 
tirain-capacity. — On  anomalous  muscles  in  man,  by  Nf.  le  Dr. 
I'estut. — Note  on  the  various  objects  of  fctidi  from  Upper 
Ogooe,  by  M.  1 'cbsle.  In  the  discus-ion  to  which  the  com- 
munication gave  Tise,  .M.  de  Mortillct  maintained  the  view,  to 
which  he  lias  frequently  given  ex|ires-ic>n,  that  in  Africa 
originated  the  use  of  iron  fr<r  indp^tri^l  purposes,  while  the 
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African  was  the  only  savage  who  knew  how  to  extract  and  worlc 
the  metal.  In  the  iron  projectile  anas  ftgn  tbe  Coofo  If .  da 
Mortillet  believes  we  have  analogous  weafaaa  to  thoaa  ItM  to 
the  hands  of  the  Assyrian  kinga  whaa  lepwtiiitcfi  a»  lltad  to 
lion-hnnting.— On  tbe  deciaaie  of  die  popohdao  to  Fnaei^  faf 
M.  Lagncau.  Tbb  decrease  was  known  to  amount  toaevao  tot 
every  hundred  inhabitants  in  twenty-six  Department^  allbovgh 
then  were  ooIt  eight  of  these  in  wtucb  tbe  deaths  exceeded  na 
bfatha.— Oa  tbe  "  Questionnaire  de  Sodologie  et  d'Ethno- 
gntiAie''  of  tbe  Sodetj,  dimiranp  by  MM.  Hay,  Hovelacqoe, 
aad  ViaaoB,  and  submitted  by  tboa  to  their  «mf tires. — On  two 
ciaaia  fevad  to  tbe  Oepartaent  de  la  Dr6me,  by  11.  le  Dr. 
OaUde.  Obb  of  tkaat  la  doBchocephalic,  and  simikr  to  tb« 
Cro-lfapoa  type;  tbe  f/Bam  ia  toadiiBceplialir  Oa  lbs 
daagcn  of  pnaaiMrc  esweis*  of  dw  higher  totdlaetaal  faeabiaa 
and  of  tbe  pbgndcal  pomn  to  relation  to  tba  prcMBt  cneMl'M 
academic  raqnireneott  Md  early  term  of  nulitaiy  lerrioe  to 
France,  by  M.  Dally.— Oa  If.  Testnt's  elaborate  pRhistarie 
chart  of  iJa  Doidogac,  br  M.  Hamy.— Oa  tbe  ^pcaetioet  and 
superstitioaawbidipRvau  toArtcda  and  Pkardy m oonaertion 
with  beea,  bf  M.  B.  T.  Haagr.  Sadipmetfeaatoiiowi^dUlir 
frOB  ttoMeOMaibcd  to  Oe  "Geoiirite*,''  excepting  to  as  lar  as 
ciiaflam  dM  MMnkBof  Ae  Urn  iittb  boly  water  by  tbe  oiodera 
peaiaM  \m  BuWiatoi;  b  Aitoi%  as  to  Banry.  wbca  tba 
master  of  Ike  boBKdia  Us  bives  moat  be  coirarad  witb  blade, 
aadllwfcctaf  bhaewaieiridiperBdtethe  baea  to  avtot  thafar 

al   t    I   -8—  - — Ia—*-* _    %      aM   -    ^—  —    -  .,,        J  I  1  ■inif ■■  ■ 

O^DB^vvBv  ^BBvRBQBC  OCHPDa^^^Jtt  IO^Bd  OBhIHUOIBDhIS  OOIbbIIIUIm'' 

tkmson  tba lirii^  subject  toC«aace^  by  IL  ApoatoMtoi  Ha 
canahaw  that  the  people  of  tbe  Pduuui—M  ha  la  tail  f  awmd 
tha  doUdaeefbdk  ^  of  tbaaacieat  Gredti,  aa  Aowa  to  tbe 
craatoaf  taadwbelaiiifaw  to  tbafcarth  aeBiaiT&&— Thafint 
nKtflfapap«rlqrM.daVjtoh7oalhe  ••bba<Siapoeh%''flr 
*MI]ad(.n£ed'*  tribe  of  the  Htadoe-Kooah. 

Artkhxt  of  the  Physua!  and  Httuml  Sdetufs,  GeM/va,  Nov, 
15,  1883. — Keseaichcs  on  the  absorption  of  the  ultra-violet  rays 
by  aqueous  and  vitreous  humours,  alLuoiinoidi!,  and  other  sub- 
stances, by  M.  J.  L.  Soret. — On  electrolytic  condeuscrs,  by  Dr. 
C.  E.  Guillauroe. — Sixty  sixth  -es-ion  of  the  Helvetic  Society  of 
Natural  Sciences  held  at  /.unch  in  .Vu^st,  18S3  :  Report  on  the 
fleulaj;icai  Swtoa,  prc-iiiciit,  Prof.  Suess  of  Vienna.  Papers 
were  read  on  the  structure  of  the  Alps,  by  the  President,  w  ho 
rcjectc<l  the  theory  of  uphcav.il,  dcnymi;  the  existence  of  any 
natural  motive  jxivser  capable  of  raising  lofty  mountain  ranges  ; 
on  the  old  glaciers  of  the  northern  slopes  of  the  Alps,  by  M. 
Alph.  Favrc  ;  011  the  cliin.iterio  tones  during  the  Jurassic  and 
Chalk  epoch-,  l»y  Piof.  N'cuinayr  uf  Vienna;  on  the  Kimiuer- 
idge  forniations  nf  the  Vaude  Alps,  by  M.  Sch.ardt  of  .Mon- 
treux  ;  on  the  fi)S  of  the  same  geological  a.ia,  by  M.  de 
l.oriol ;  on  the  physical  and  chemical  chang  .-s  undergone  by 
roclvs  subject  to  glacial  pressure,  by  Prof.  Muhllicrg  of  Aarau  ; 
on  some  sjcijitiicns  of  spalh  tluor  recently  found  in  the  dolomitic 
limestones  of  Trolercngruben,  Valas-.,  by  .M.  F.d.de  Fellcnbcrg  ;  on 
the  hydrographic  system  of  the  Jura  range  in  the  canton  of  Neu- 
chitel,  by  M.  Jaecard  ;  on  the  m<Jl]a^sse  and  glacial  formations 
of  Upper  Suabia,  by  M.  Prob.st  of  Essendorff;  on  tbe  gypsum 
formations  of  \'oiarll)cr{j,  by  M.  Chavaunes  ;  on  a  sectional  pro- 
file of  the  Schlossberg  m  the  Tittis  range,  showin;;  the  geologi- 
cal dispositions  of  the  lime- tone  rocks  of  tbe  twelfth  sheet 
in  Dufour's  map,  by  Dr.  C.  Moesch  of  Zurich  ;  on  the 
fauna  of  the  coal  and  limestone  formations  in  the  Permi  ui 
system  of  Dohcmia,  by  Dr.  A.  Fritsch  ;  on  an  ancient  v-ost- 
Glacial  bcu&trine  basin  in  the  Soleure  dLstrict,  formed  by  three 
concentric  frontal  nYoraiaes,  sligiit  traces  of  which  still  itunriTe 
in  the  A.ar  valley,  by  M.  Al^Ikm;  OB  iha  aaitbqpadke  at 
Ischia,  by  i'rof.  Suess. 

NatkriehttH  tf  tki  Rnat  Sc^ifty  of  Seitnca  and  cf  tht 
Uttlvinitf  of  GittimgtH,  July  30,  1S83. — On  some  historical  do^u- 
anto  connected  with  the  history  of  Bavaria  during  the  fourteenth 
century,  by  Lodwig  Weiland.— Kemarka  OA  Jaeobi'a  tbeoiy  of 
elliptical  functioni^  with  special  reference  to  hb  togailttoa  of 
tbato  fwiftifws  (caaliiiaad)i  by  A*  Eimapar. 


SOCIETIES  AUD  ACADEMIES 
LOMBOlM 

Royal  Society,  December  20,  1883.— "Note  on  the  Coaiti- 
tution  of  Chlorophyll."    liy  Edward  Schunck,  F.R.S. 
,     The  author  b.i  .  n-.^'  fi  r  .ome  time  been  engaged  in  examining 
1  the  derivatives  of  chlorophyll,  the  question  of  the  constitution^ 
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that  hrxly  presfnted  itietf.  Whatever  chlorophyll  may  be  froB 
a  physic>i<y^ical  point  of  view,  for  the  chemiit  it  is  simply  M 
onjanic  cjloiiring  matter.  The  eoloaring  matters  occarrit^ 
naturally  in  the  organ*  of  planto  andanimab  nreof  •icveral  kinds. 
The  greater  nuiubcr  lielong  to  the  clas<  of  Mi-calle<l  glucoside*. 
i.f.  h:Klic»  which  bi  decomposition  with  acid«  or  ferments  yield 
&iinc  kind  of  glucose  or  sugar  as  one  of  the  prHlucts,  The 
author  win  led  to  suspect  that  chlorophyll  might  turn  out  to  l>c 
a  sjlucisiilc,  its  general  propcrtic<  heing  5uch  ns  characterise  that 
cla'> 'if  crimpounds.  To  pmve  thi'i  by  direct  experiment  wis 
alm>  t  irivi  isMiilc,  "ti  ;\cco  inr  of  the  difficulty  in  preparing 
chlirophyll  in  a  state  uf  puii;y  ;  Imt  the  author^ describes  some 
experiments  made  wi-.h  solati  )ns  of  clilorophyll,  which  temi  to 
ishow  that  when  dcc  iinijnscil  with  acids  it  does  bchiive  .is  a 
gl'.KTi.iilc,  .iilitiiiig  -.iji  inli)  i;.uco-c  an'l  i)lh<^r  bodie-,  ibe  v^Jiyl'  •• 
cyanin  and  |>hylioxanthin  ot  Krcmy  being]  products  that  arc 
fofOM^  at  tilt  aunt  time. 


MatlMautleal  Soetety,  Jumuy  10^.  Sobtrti,  F.R.S., 
Tke-praUtnt,  in  tlw  <a^.— Mam.  D.  BroekdlMuik  and 
AsHoih  Mnkhopa^yay  wera  elected  meaibeni*  ud  life»r<. 
fvnaf  tad  Heppel  «dmin«d  into  the  Society.— The  Cheinnan 
■poke  vpoB  On  UM  Mi;  C.  W.  Merrifield's  mathenuUieal  work 
Mid  npen  hk  isHeH  to  tbe  Sodety,  and  concluded  bis  mMulBi 
by  vedi^  tbe  wards  of  •  vole  of  oMdoieoee  with  the  ftMMOf  of 
the  deoaued  wUdi  Ike  CooneO  had  reqtietted  the  Preeideat  to 
I  to  theoL^Mr.  A.  Bacihlieliw  ttnted  an  ertanrioo  of 
to  space  of  threa 


a  paper  on  the  theon  of  aorewa  in  dKptiie 
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plies  allAa— ceiaMTmafiehfaracatedaaof 
KMoe,  «ad  ^  auRMd  waa  appeieatfjr  led  to 
toeon-  of  Uquateraioae  bf  the  weatof  aadi 
H.  rwtgr  reed  a  pager  oacoataeta  yd  ieolatU>na,  a  nrobleai  ia 
panoaWiBBik'-Mti  jftMhar  piMBled  a  pnerbyPior*  H.  Lamb 
OB  the  iwliajHun  of  dhclilB  tmwite  ia  Qwadfkail  and 
cuawluetiue^  ndipokcoBjicniapcf  ciraee  wUdttia 
wift  the 
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Royal  Pfafaical  Soeicly,  Deeember  19,  1883.— Dr.  R.  H. 

Trtui«udr,  F.  R.  S . ,  president^  fai  tte  dtair. — The  fbUowii^  olBee- 

bearers  were  elected  for  die  fear  1883  8.^,  vir.  Presidents, 
Dr.  R.  H.  Traqnair,  P.R.S.,  B.  N.  Teach,  F.R.S.E., 
F.("..S.,  J.  .\.  Har\'ie-Brown,  F.R.S.E.,  F.Z.S.  ;  Secretary, 
Robert  Grny,  V.I'.R.S.E. ;  Assistant  Secretary,  John  Gibson; 
Treasurer,  Charles  Prentice,  C.A.,  F.R.S.K. ;  Librarian, 
I.  T.  (Iray,  M.A. — The  following  papers  were  read, 
vi/.  : — Ni  te<  on  the  genus  Gyracanthu':,  by  Dr.  H.  Traquair, 
K.  K.S. — On  a  specimen  of  Peooptcris  in  circin-itc  vernation 
•.\  ith  rem.irks  on  the  genera  Spiropteris  and  Rhizomoptcris  of 
Scliim]<r,  hy  Robert  Kidston,  F.G.S. — On  a  new  .sneciat  of 
Schutria  from  the  calciferous  sand.t  iirs  nf  Scotland,  hy  R. 
Kidston,  F.G.S.-  On  the  structure  of  J>;irc<xlictyon,  by  Prof. 
W.  A.  Ilerdman,  F.R.S.E.— Notes  on  the  islands  of  Sula 
SL:tir  or  North  Harr.\  and  North  Rona,  with  a  list  of  the  birds 
inhaMtin^  iht-tn,  I 'V  Mr.  1  'bil  ,Su  iiitmrne.  Speri-ner.^  of  Ci^gs 
iVuni  the  i>l.in»U  were  .ils  >  exhihiteil. — -Mr.  j.  A.  Harvif  Uroivn, 
F.Z.S.,  exhibite'l,  witli  reauirks,  a  specimen  nf  the  I.i'tlr  (lull 
{L/jrns  minutiis),  shot  in  the  island  of  North  I'l-^t  —Mr.  li  pylc 
i-xliiliitc-l,  u  ith  remarks,  a  ^kclct  in  of  the  cxliiiL'  ^[  i  {Ditwrnis 
at  h/ormis), — 1  >r.  I  raijuair  exhibited  a  sjiccimen  of  tlic  OiPrcy 
(PttJiJion  halu.'/-tH<),  shot  in  Mi  llothian  -Prof.  Arch.  GcUcie, 
F.K.S.,  was  elected  an  honorary  Fellow  of  the  Society. 

Mafhomalieal  Soctotar,  Jeaoary  ii. 
  ,la«lw«hair.--PkDr. 
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Royal  Society,  December  17,  1883. — Rer  Dr.  S.  Haoghton, 

F.  R.S.,  in  the  chair. — On  the  Rin^bals  or  Cap*  Cobra,  by  M. 

G.  R,  O'Reilly.  The  author  briefly  descrilies  some  of  the 
habits  of  this  snake  (Siiptdon  hitmachatts),  called  "  ipimpi"  by 
the  Kafirs,    lie  ia  peculiarly  subject  to  fear,  but,  when  com- 

\  aamfaqr.  Saiaqg  oo^thM  of  hit  leaglh 


dicalarly,  and  with  expanded  hood,  he  advaaoei^  dacfainc  Uf 

head  rrocatedly  to  the  ground  and  hisani;  foriously.  Should  he 
come  close  enough,  he  strikes  repeatedly,  not  open-mmi'hod, 
but  only  with  the  point  of  the  fangs  that  ])rotmde  lightly 
downwards  over  the  lower  lip.  But  little  (x^ifon  is  intr>  itioed 
into  the  suiwrficial  wound  produced  in  this  way,  and  such  wounds 
are  not  nearly  so  often  fatal  a.s  those  producecl  by  the  :  uff-adder. 
There  is,  however,  a  time  when  the  Ringhals  is  much  more  to 
Ix:  drc.id«l.  When  driven  to  an  extremity,  he  sometimes  sub 
-ides  into  a  kind  of  swoon,  ami  lies  as  if  dead  with  his  inouih 
somewhat  gaping,  but  woe  to  the  man  who  should  curiou>.ly  ven- 
ture his  finger  therein  ;  it  would  be  instantly  tockeil  as  in  a  vice, 
the  i.uil;  aould  W.  burie^l  in  the  flesh,  and  the  poison  would 
(low  unceasmgly.  He  will  not  let  !jo,  but,  like  a  'lulld  >_•.  will 
allow  himself  to  bs  beaten  to  dc.itli  nitlicr  tlian  rLlin  i  n-h  his 
hold.  When  he  finds  fafi<;ue  c 'mini^  on,  lie  cx.  ri-  hi  u-i  lf  to 
hold  t!ie  faster,  an  i  eacli  nc.v  ex'Tliin  c.iiisc-  the  dc.nllv  venom 
to  iIjw  ni;irc  and  more.  I'y  legrccM  f,iti^;uc  ovcrc  mici  liim,  an.i 
inch  by  inch,  fr  im  the  tai!  n|i',v.ird<,  hi-  nui  -  1  .-e  their 
rigidity,  till  .U  Last  .ifter  ]>crhn].s  .'.  ,  jii ird-r  of  .1  n  hi iiir,  t,ii,hn^  him- 
self nii.Tl)!c  to  hold  on  :iny  1  m^cr.  he  lets  tjo.  Then  if  .i.;ai:i 
att.icknl  he  fighls  an^w,  .i|  .1)  irentiy  as  fresh  as  ever;  but  it 
allowed  a  little  peace  he  will  lie  still  a  few  moments,  a'ut  then 
caliidy  '.jlide  aw,ay  to  feast  ag.lin  on  the  frogs  in  the  sedge-,  or 
sun  himself  onc>:  more  by  the  heated  rjcks  on  th-  hi'Kidc. — 
On  iiv>rc  Convenient  equivalents  for  converting  Uriti-h  into 
metrical  measures  than  those  hitherto  in  u*e,  by  G.  Johnstone 
Sloney,  D.Sc. ,  F.  K.S.  Capt.  Clarke's  determination  of  the 
length  of  the  British  yard  in  metrical  me.asurc,  made  at  S'-xuh- 
arnpton  in  1S66  for  the  Ordnance  Survey  (  ce  PkUouipku  il 
TraitsaclLms  for  1S67),  differs  by  .1  snull  am  nint  fnini  thit 
which  had  previously  been  m.ide  by  Q.\\A.  K  iter,  and  if  is  note- 
worthy that  the  .■staall  diffL-rence  between  thc-e  i-xoc-Mvcly  care- 
ful determinatio  s  i-  greater  than  the  difference  between  Cape 
CktdM^a  determination  and  tho  veiy  r' 

The  yard  *  914-4  u«jmm««»* 

so  that  the  outstanding  error  which  will  be  incaired  if  this  very 
convenient  number  i>  adopted  is  of  aa  amount  adiidi  is  inap- 
preciable in  ordinary  good  sdentific  work.  It  is  ]««  than  the 
espausion  produced  in  iron  standards  of  length  by  one  degree  i>f 
temperature.  Again,  the  pound  avoirdopois  differs  aooordi;^ 
to  Prof.  Miller's  determination  (which  la  tho  r  -  ' 
possess),  from  the  simple  eqiiiwdent, 

Tbepoaad-4S3<l 
by  only  aaa  qiiarliu  of  a  pnria  avainftmoii  la  a 
Thb  &  abont       of  ae  ognwdoa  wfittk  wodA  Inm  to  be 
made  in  weighing  water  ia  Older  to  radaoo  its 

to  iu  weight  in  vacuo,  aad  ia  of  aatall  aoeoont  onn  ia  c  

condacted  acfaaHlic  worik.  Iltttahwof  tilt  gdl>Mik  whldl  fat- 
lows  froos  Cspt  Clarke's  deterndaalloa  of  the  Betre,  k 
1*000017  tfaaet  that  pd  ipied  in  " — ^Ung't  Mftrifal  Tlsbhw.  and 

difiettftOB  tho  simple  equivalent. 

The  gallon  =  4344  cubic  oeolimeties, 

hy  an  amount  which  is  leSB  than  a  cubic  centimetre  in  ten  litre*, 
an  error  which  ia  iaappreciable ;  mca$are$  of  capacity  ttot 
admlttiog  of  Itei^K  eompvred  ao  doaely  a«  weigbU  aad  BMaaarcs 
of  lengdi.  Henet  we  may  take  as  our  fimdamental  units— 

The  yard  -  914*4  millimetres, 

with  aa  enor  of  less  than  a  fifth^metret  *  ia  the  awtrc^  oa 
aatiiarity  of  Capl.  Clarko ; 

The  pound  =  453 '6  grammes, 

with  an  error  of  oiw<iuarter  of  a  grain  atroiidapois  in  a 
kilapiaiaaib  on  the  authoriQr  of  Prat  Miller ; 

The  gallon  -  4544  cubic  centimetres 

with  an  error  of  less  than  one  aibic  centimetre  in  ten  litres,  on 
the  authority  of  the  best  previous  detemnn.ui  >ii^  c  >rrected  by 
Capt.  Clarke's.  It  is  a  truly  remarkable  circumstance  that  the 
lir-t  ..f  the*c  numl>ers  happens  to  be  divisible  by  3*  antl  2*,  the 
seciMni  hy  2*  and  7,  and  the  third  by  2*.  Divisors  more  c  m- 
venieiit  ci'ulil  hardlv  have  l>cen  choscn  for  dealing  with  the 
dutfjrderly  A\  ay  in  which  Uritish  measures  are  subdivided.  They 
furnish   the   followii^  iHikih  9m§  bo  aafify  iw> 

commended  :  — 

"  By  n>«ims  .-ur  lo  t*  iiii  ..i   o  1  J.  -  1  1  il  ~  j]>!ivi<i  m  of  the  ricCk 
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Tav,s  I.-  Jfawwrw  V  ZMfiCl. 

The  yard  =  91 4  "4  millimettes. 

The  foot  =  304  "8  „ 
The  inch  =    25 "4  „ 

TAMill.— «Wi>4fe. 
Tht  pond  e  453*6  grammes. 

TteMK^IMMnd     •=  236-8 


=  113-4 


(t 


Tbtovnee 

frhi*  I»st  ' -gives    the  gramme      l5'433IO  gniltCt  U 
wkkh  it  is  anguJailjr  easy  to  recollect.  J 

Tavlb  TTl.—MujMnt  af  Ctfadtf 

The  gallon        -  4544  cubic  centioutRi. 

Tlip  quart  -1136  „ 

T'r.      .Ill  56S 

Thf  lialf  ]:.mt       =  2S4 

The  nf^h'i;in  -  142  „ 
'The  fluid  ounce  —  28  4  ,, 
If  tXCJ  perwju  n>iiig  these  tables  ■.^i-shc:^  to  carry  refinement 
farther,  he  may  do  so  l>y  sulitracting  one  in  every  hnndre*! 
thousand  after  a^-ing  Table  I.,  by  subtractin;;  oik-  v\  ixty 
thousand  after  u&ing  Table  II.,  and  by  subtracting  one  in  ten 
thousand  after  using  Table  III.  These  corrections  will  carry 
accuracy  to  the  limit  (jf  Prnf.  MiMcr's  th!  C.ipt.  Clarke's 
(Ictcnninatii.ns. — R.  J,  Mo^-,  F.C..S.,  limed  iiu  exjicriiUfnl 
illustrating  the  use  of  Kohrliach'^  heavy  liquid — a  solution  of 
baric  and  mercuric  iodides.  Minute  garnets  occurring  in  Dalilin 
pranite  were  separated  from  the  rou({bly  ptUveoMid  rack  in  a 
state  of  pvttjTt  »  qnuli^  qpdte  wlMicBt  ibr  m  odkMHtive 
aaalyss.   


P.G.&.  k  flie 

_  _  _  1  notes  on  phnts  indi- 

i  Hmihiid.— Notn  on  tk*  t—wt1w»  of  the  bo&r  of 
Ae  BMima  kftlrix,  bf  K.  da Mttk»ii»  Madaf.  T>bfc  a 
account  of  mmm  nMnmnlv  SMds  bjr  tfM  WflMi  *t 

I  in  July,  1879.  He  found,  after  obaernitfoaa  eardUly 
I  two  oeeadoo-s  that  the  average  tetnperattire  of  the 
bodf  of  fhe  Edddna  is  35'  C,  equal  to  7S'  F.,  or  rery  little 
mora  than  that  of  fidi,  and  about  sj*  under  that  of  mam- 
iMla  MneraUy .— On  die  Phgioiloaiala  of  dw  Pacific,  pait  ii.,  by 
N.  &  JUklouiw  Maday  and  VOIaai  Madeay.  F.Cs.  The 
conttnnation  of  a  paper  by  thattMBeanAaE^  written  some  years 
bade,  m  ^meuu  italawdoBtti  The  present  paper  gives  de- 
serifMoaa  and  iUnstnUitins  of  a  new  species  Cram  Japan,  uamed 
Htttndonhu Jafomau. — Notes  on  same  nptiles  from  the  Her. 
hart  Urns,  Qnarnslairf,  bw  Wiffism  Ifadeay,  F.L.S.  la  this 
•B—watiiigail  ' 


1  dw  Repdlia  cwtfaiawl  in  the  oollcc- 
sent  to  him  by  Ifr.  Boyd  from  the  Herboit  River,  Mr. 
llacleay  de^crHw  as  new  a  lizard,  Tiaris  toydH,  and  three 
Ves,  TrofUmmtm  OHguttktps,  Dtndtophis  Ntermtis,  and 
It,  thehuter  a  new  genus  allied  to  Coronella. 
I  of  the  abori^nal  tribes  of  the  Albert 
Dbtakt^cw  SoMh  WalM,  by  C  S.  WUkiasoo,  F.G.S.,  pmi. 
dent  The  President  read  some  notes  furnished  him  by  Mr.  W. 
H.  J.  Slee,  the  Govsnuaent  Imq^cetor  of  Mines,  regar^ag  a 
singular  cercmooy  which  the  aboriginal  tribes  of  the  IfaanI 
Poole  district  perform,  when,  as  is  often  the  case  in  that  arid 
region,  they  need  rain.  Occasionally  pieces  of  the  fibrons 
variety  of  gypsum,  Satin-spar,  are  fonnd  by  the  natives,  who 
highly  valne  toem  and  call  them  "rain-stones,"  for  ther  bielieve 
that  the  Great  Spirit  uses  them  in  producing  rain.  Tne  Presi> 
dent  exhibited  one  of  the  "  rain-stones  "  which  had  been  secnred 
by  Mr.  Slee,  who  witnessed  the  ceremony  when  performed  two 
years  .igo  by  tlwMouit  Poole  and  Mokley  tribes. — On  the  brain 
of  Grey's  whale  (Xigui  gnyi),  by  William  A.  Haswell,  M.A. 
— Oq  a  new  ^nms  of  fishes  nan  Port  Tackson,  by  Wm.  Madeay, 
F.L.S.  This  paper  ooosirts  of  the  aescni>tion  of  a  large  fish 
taken  a  few  days  a«>  in  a  seine  net  at  Watson'.^  Bay.  It  is  of 
the  family  Cirrkitiatt,  and  somewhat  allied  to  the  genus  Chih- 
Jactyliu.  The  generic  name  given  to  it  Ls  PsUocranium,  f;om 
it^  naked  head,  and  the  spedfic  name  Ccxii,  in  honour  of  the 
President  of  the  Commissioners  for  Fisheries  of  New  South 
Wales.  This  fi.sh  was  exhibited  b|r  lib 
Cori^tor,  Australian  Museum. 


Boynl  flooiety  of  M«»  Benth  Wales,  October  3,  iSSj.— 
Hoa.  Ftof.  fioM,  CM.G..  president,  in  the  dnir.— Two  ne<» 
and  thirty-five  donsrtnns  laodvad.— A 


fcf JEL  JU«t^>^  F.lL8.t  «•  tha  IDM  «r  the 


Fanre's  liiihiiMliii  ballMV>-4lr.  Raasdl  aahifalied  »emal 
photographa  of  Oe  saa  Casaai  W  Um  at     Sydney  Observatoiy. 

"l3.-«.  C.  RaisJl,  F.R.  A..S.,  in  the  ehdr. 

■d  eig^hr-cight  dnaatjans 
rsodved. — JL  pasicr,  on  fcrigatiw  in  Vpoer  udia,  was  read  by 
H.  G.  MoKiMiOT,  If  Ptaf.  Lhe4«  aaUbited  portiou  of 
a  fosdl  eraoodUafteai  iIm  FUndsEB  JUeer  in 
other  fwssBs, 

November  14,  1885.— Hon.  Prof.  Sisilfa,  C.M.G.,  |)resident. 
in  the  dbnir. — ^An  adjoomed  moetiac  was  held,  and  a  ].aper, 
b*  Mr.  A.  Pepys  Wood,  on  tanks  and  weDs  of  New  boath 
Wain  water  supply  aad  irrigation,  was  caaamnaicated  by  Mr. 
WarraBb  C.S. 

PARtB 

Academy  of  Sciences,  jntiu-iry  7. — M.  RoUand,  [M-esider.t, 
in  the  chair. — M.  Itouley  w;v,  elected  vice-president,  and  MM. 
II.  Milni-  1  i  '  .  r.U  and  liccqucrcl  added  to  the  Central  Com- 
tnlttcc  of  M,>.na;^imcnt  for  the  year  18S4. — llie  IVesident  re- 
]K)rtcd  on  the  i'a[)crs,  lucm  )irs,  and  d<jcuujcnt>  of  all  kinds  issued 
i>y  tjie  Academy  and  rpconrd  fmtn  various,  source^  during  tht- 
year  1883.  The  changes  that  \'>o..  jilaci-  a:ii m.;--;  the  iijcrnbcrs 
and  corrcsptindent^  during  the  same  year  were  aii:i  iincrd,  —  Ke- 
]>  irt  on  the  hydrograiihic  exjilorations  of  the  Roiu-.k::!.  :  in  Tierra 
del  Fuego,  by  M.  K.  Martial.  The  work  accomjilishcd  com- 
prised three  <ll^llllct  p.irts — (i)  the  regular  triangul.iiion  of  a 
]K>rlion  of  I'.t-ayle  I'asiage  and  of  several  islands,  Sc'sidi-s  twenty 
jtlan^  of  vaiiiju-  ro.ldsteads  ;  (2)  the  survey  of  the  north-we^lcrii 
iiranth  ami  ab>ii?  half  of  the  s^mth-westcm  branch  of  lie.igle 
r.is  n^o  am:  tht  I!  Icfonsus  Islands  ;  (3)  exploration  of  the 
north-wcs!  cxlrcniity  of  Talbot  Passage,  of  the  west  side  of  th«- 
archipclai^o  from  t.'ook  Bay  to  Black  Head  Cape,  and  of  the 
various  ch.mncls  connecting  Brecknock  Passage  with  \Mmic'i  'at 
and  Darw'in  .Sound.s. — Report  on  tlic  climntL'  of  C.ipc  II  >i  n,  hy 
M.  J.  I.cphay.  Appendcrl  to  the  rcjort  are  vaii m-  meteorolo- 
gical tables  showing  the  temjicralurc,  barnmetric  pressure,  at- 
nios]>hcric  currents,  direction  and  vclf>city  of  the  winds  observed 
.-It  the  st.ati  n  of  Orange  Hay  from  September  2'>,  1 882,  to 
August  31,  1883. — On  the  spectrum  of  the  Pons  Brooks  comet, 
by  M.  Ch.  Trepied. — Spectroscopic  observations  made  at  Nice 
on  the  Pons-Brooks  comet,  by  M.  Thollon. — Obscr\-ati  ins  at 
Marseilles  on  the  same  comet  (one  illustration),  by  M.  E.  L. 
Trouvelot. — On  certain  doubly  periodical  functions  of  the  secomi 
spedes,  by  M.  E.  Goorsat. — On  the  application  of  A'ander 
monde's  notation  to  the  representation  of  hypergeomeirical 
polyaome*  in  a  condensed  form,  by  M.  Radau. — Calculus  of  tlic 
contact  arc  of  a  flexible,  spiral,  metallic  rod,  according  to  any 
given  cjn<liii7ns,  on  a  drenlar  cylinder,  by  M.  H.  Ixautc. 
— Note  on  the  action  exercised  on  polarised  light  hy  the 
cellnkiee  solutions  in  theSchweizer  reagent,  by  M.  A.  I.evallois. 
— On  the  compound  heat  of  the  soluble  fluorides  and  the  law  of 
substituted  thermic  constants,  by  M.  D.  Tonunasi. — Some  new 
sulphuretted  salts  derived  from  the  trisulphuret  of  pboshorus,  by 
M.  ().  Lemoine. — On  the  law  of  free  s-urfaccs  in  vegetable  anatomy, 
by  M.  C.  Yjg.  Bert  rand. — On  the  auxlifications  presented  by  the 
muscles  after  severance  of  die  nerves  ooounuuicating  with  them, 
Iw  M.  J.  BahiuskL— On  progressive  atrophic  myopathy  (here- 
ditaiy  myopathy  baginning  in  infiincy  with  tlte  muscles  of  the 
face,  without  change  in  the  nervoos  system),  by  MM.  I« 
Landottzyand  T.  Dejeriac. — Researdies  on  some  recent  pretended 
infiUIibk  specifics  Mainst  hydrophobia  (second  note\,  l>y  M.  P. 
GiUar.  GarUe  and  pikwar|Mne(activeprindpIcsofjabor,iiidiK  tested 
on  rata  and  cats,  were  found  to  be  powerless  to  prevent  thedevelup- 
mcnt  of  rabies. — Note  accompanying  the  phoitagra|ihs  of  natural 
.size  of  two  chiklren  ddivered  by  the  operatioa  of  paratomy  in 
cases  of  extra  uterine  pregnancy  by  M.  ChampioniMre,  of  the 
Tenon  Hospital,  by  M.  Just  Lucas  Championni^ — Observa- 
tions on  the  remarkable  sunsets  and  dawns  observed  at  Campan 
during  the  month  of  I>ecember,  1883,  by  M.  Soacase.  No  solu- 
tion of  the  phenomenon  is  oflined  ;  but  to  the  volcanic  theory  it 
is  objected  that  diecfiisGts  ahonld  be  jfanint  if  doe  to  the 
iif  MiHln  ^fmm  gaiHnlai  ia  tba 
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the  wind,  constructed  and  set  np  bjr  him  in  -  the  High 
School  of  Agriculture.  Hitherto,  as  is  well  known,  in  order 
to  comiMite  the  tnomentam  of  the  wind,  people  had  either 
nriitCRd  hi  velocity  by  means  of  the  Robinson  anemoinetrical 
■CMtr  or  its  pressure  by  mearu  of  the  so-called  pressure  table. 
Tlie  cross-cop  instmment  laboured,  however,  tinder  this  disad- 
mntage,  that  it  was  incapable  of  following  a  rapid  change  of  the 
irind's  velocity,  being  neither  able,  under  an  increase  of  vcl>icif  y. 
topcss  at  once  to  the  duly  accelerated  pace,  nor  in  the  case  of 
U  abinnit  abatement  of  the  wind's  sp«ed,  to  fall  bacV,  till  after 
a  COaraenMe  time,  to  the  commewurately  slower  rate.  The 
pressure-table,  .ic^in,  was  attended  with  this  disadvantage,  that 
on  each  occa.^i< n  it  ha<i  to  be  plaoed  ia  Ae  direction  of  the  wind, 
and  in  the  rose  of  a  relief  of  prennn,  pafonncd  o-cillations  of 
its  own,  which  regnterad  thennelves  on  the  writing  apparatus. 
Prof.  B(irn!<tein's  inaniiDeBt  oonsiMed  essentially  01  a  ball, 
126  mm.  di^uieter,  aftied  to  a  vertical  descending  rod, 
which  by  an  axle-syttem,  at  four-firths  nf  it-^  lengih,  was 
rendend  freely  trovable  on  all  sides.  To  the  lower  end  of  the 
rod  WM  iiutened  a  long  wire,  likewise  movable  on  all  sides, 
and  lB»pWltol  inside  a  tube  4  metres  long.  At  a  still  greater 
djHMWe  was  placed  a  quadrilateral  vertical  prism,  movable 

balwaaa  toilers,  so  that  each  laiiral  movement  of  the  hail 
beauBe converted  into  an  np  and  down  wovament  of  the  pri'^m. 
To  prina  there  hang  a  mune  with  a  peiwif,  which  ni.^rkcd  in 
oovea  on  a  pa.uing  stnp  of  paper  the  movements  produced  by 
tiie|Mmnre  of  ihe  vrind  on  the  boll.  At  the  lower  end,  again, 
there  was  fixed  a  horizontal  plate,  by  way  of  a  damjw.  Several 
of  the  curves  described  by  this  measurer  of  wind-presxnre  were 
ahown  by  Prof,  llomstein,  among  others  that  of  December  4,  a 
tmf  distinguished  by  a  very  low  minimum  (730  mn.)i  which 
paieed  over  Kurope  from  west  to  east.  The  observer  perceives 
fa  this  cnrve  a  very  great  rise  of  the  wind's  momentum  during 
the  day.  then  at  about  seven  to  nine  in  the  evening  he  seei  the 
curve  descend  almost  to  the  line  of  zero,  remountmg  thence  in 
the  later  hours  of  the  night  to  it.s  maximum.  This  showed  that 
tiwontreflf  the  barometric  minimuai  had  passed  exactly  over 
IheKn.  tmgpiriode  of  intense  wind-momentum  being  separated 
bjr  a  loll  of  BflBlhkrable  duration.— Dr.  Konig  added  some 
supplementary  notes  to  the  address  recently  delivered  by  him 
before  the  bociety,  setting  forth  the  results  of  hLs  investiga- 
tions into  the  state  of  the  colour-blind  (  ee  Nature,  vol.  axis. 

l€8).  Among  other  thin^  he  read  a  passage  in  Goethe's 
"Thoorf  of  Colours,"  showing  that  Goethe  hwl  already  exa- 
mined  a  colour-blind  pcraon,  regarding  whom  he  was  of  opinion 
that  he  was  blue-blind,  or  akyanobUpt.  From  Goethe's  state- 
ments however,  it  was  plain  that  the  individual  in  question  was 
led-UiiM^  and  it  woald  aeooidia^y  appear  Uiat  this  was  the  fint 
ted  oboervatioa  of  a  case  of  eoloBr*Hnidiieis. 

Physiological  Society,  PccemlKr  21,  1S83. — Prof.  Fiit-cli 
g.ivc  a  dcmon-ti.nion  i.f  the  model  of  a  tirain,  jiiepare<l  accord- 
ing to  the  directions  of  Prof.  Acby  in  Zurich,  and  acquired  by 
the  Physiological  In-tif.itc.  T!y  means  of  differently  coloured 
wire-,  .T  d  of  colnurcvi  I  nKs  of  li.ffiTcnt  )"ije8,  it  ih<j«s  the  situa- 
tion of  the  ccrchral  K^"g'''''>  ^i'"'  'he  course  of  the  nerve-fibre*  in 
connecfi'in  «i:h  them.  The  nc-r\c  c  r.ls  :uid  the  gnnglia  per 
taining  to  thrm  are  without  cxcepUoii  uf  ilie  same  Lolour.  The 
connection*  between  the  spine  and  the  »e|i.-ir.ite  sections  of  the 
ccreliriim  arKi  cerebellum,  the  cen-hral  Lavilies  and  I'lssure*;,  come 
out  very  clearly  in  the  skilfvilly  f.tsl!i<incd  model.  —  Dr.  Falk 
8p<ike  of  the  transference  frum  mother  to  f  vius  of  cnr|m-cular 
and  chemical  poisons,  and  brought  prominently  to  notice  the 
difTerent  results  yieldetl  by  observ:iti  ins  on  man  and  cxiMrrimcnts 
made  on  animals  with  a  view  t  1  obi  .lining  knowledge  on  thi< 
sabject.  Infcctioui  diseases,  such  assm.ill-pox,  syphilis,  &c.,  were 
cinvcycd  from  the  mother.  Other  diseases,  snch  as  inflamma- 
tion of  the  spleen,  were  not  so  conveyed.  With  respect  to 
chemical  poi'ons,  the  case  was  likewise  various.  The  statements 
of  different  authors  re*]>ccting  the  oxide  of  carbon  did  not  ai^ee. 
Dr.  Palk  had  quite  recently  had  occasion  to  dissect  .t  \' otiiaii 
who  died  from  the  ]ioison  of  oxide  of  carbon.  Her  body  dis- 
played all  the  syniploins  characteriung  this  fonn  of  death, 
sho  vinir  ill  a  singularly  perfect  manner  the  bright  colour  of  the 
skin,  of  ilic  uius^les  and  of  the  blood.  1  he  dead  fcetus  of  the 
dociM-i  il  »  omin,  which  was  of  eight  months'  [»r()Wth,  had,  on 
Ihi-  (  tiler  hand,  normally  coloured  iiuiscles  and  dark  blood,  in 
which  n>"ithcr  chrniicil  reafjcnts  nor  spectral  an  ilv-is  discovered 
a  trace  of  the  oxide  of  c.irbon.  A  ease  h.ivin^;,  however,  l)ecu 
el-ewhere  observed  of  the  passage  of  tlie  oxide  of  carbon  into 
the  blood  of  afmlaaas  oMothaold,  Or.  Falk  coijedwed  that 


the  age  of  the  emhqw^  more  particularly  the  greater  or  less  thick- 
ness of  the  partition  dividing  the  mother's  svstem  of  blood-vessels 
from  that  of  the  child,  formed  a  considerable  item  in  the  account. 
This  point  he  wonld  study  by  exi>eriments  on  the  osmosis  of 
gases. — Dr.  Blaschko  communicated  the  results  of  his  investiga- 
tions into  the  structure  and  embmlogical  development  of  the  outer 
%V\n  in  the  palm  of  the  hand  oilman  and  apes.    On  the  under 
side  of  the  epidermis  he  not  onlv  found  protuberances  corre- 
sponding with  the  regular  furro  <   visible  on  the  surface,  but, 
answering  to  die  prominences  of  the  .surface,  were  also  found 
pntnberuces  on  the  under  side  connected  with  the  former  bjr 
transverse  sweUiao.   The  study  of  the  histological  development 
of  the  outer  skia  nraw  lia|^  Or.  Blttdlko  that  the  epidermi  , 
with  its  protuberances  and  depressions,  was  first  folly  formed 
before  the  cutis  came  into  shape,  attadidng  iladf  to  the  epider- 
mis.— Dr.  Salomon  has  endeavoured  to  fill  a  gap  which  was 
yet  perceptible  in  otur  knowledge  of  the  urine  of  domestic 
mammalia.    In  particular  there  existed  but  four  analyses  of  the 
urine  of  the  pif,  which,  as  an  omnivoroes  animal,  stood 
specially  near  to  man,  and  of  these  four,  three  were  of  earlier 
date  th.m  1845.   These  four  analyses,  moreover,  all  eoncnrred 
in  denying  that  the  wine  of  swine  contained  any  uric  ac'd,  a 
circum.stancc  very  reoiarkaUe  la  face  of  the  fact  of  the  universal 
difTiiMnn  of  this  substance  among  all  the  other  higher  animals 
that  had  yet  been  examined.     Its  place  was  supposed  to  be 
supplied  in  the  pig  by  guanine.    As  the  result  of  his  examina- 
tions, Dr.  Salomon  found  that  in  all  cases  the  urine  of  swine 
contained  uric  acid,  and  that  in  no  iuoonsideraMe  quan- 
tities.   The  proportion  of  nric  add  in  the  urine  was,  in  swine, 
as  I  to  150;  in  man,  1  to  50.    Gnuiine,  on  the  other  hand, 
could  not  be  indisputably  proved  to  be  present  in  the  urine  of 
swine  ;  but  n  crystalline  substance,  verr  closely  related  to  guanine, 
and  showing  similar  reactions,  was  nuad ;  lactic  acid,  the  pre- 
sence  of  which  in  swine  had  been  maintained,  could  not  be 
discovered,  although  succinic  add,  which  comes  near  to  it,  was 
found.    Creatine  and  creatinine,  as  also  other  xanthine  sub- 
stances, were  likewise  searched  for  in  the  urine  of  swine. — In 
connecdan  with  this  subject.  Dr.  A.  Baginski  stated  that  in  the 
urine  of  a  dipfheiWe  child  suffering  from  nephritis  be  had  found 
a  subMance  very  nearly  related  to  guanine,*asalso  xanthine,  both 
in  perfectly  perceptible  quantities.    Both  these  substances,  how- 
ever, deoreated  ia  quua^  irilh  the  ■hetimwt  of  the  dteue. 
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THE  ALPS  OF  NEW  ZEALAND 

ZSr  High  Aips  of  New  Zealand;  or,  A  Trip  ta  At 
Gbeiers  0/  the  Antipodis^  with  an  Asemt  9/  MmnU 
GmL    By  William  Spotswood  Graoi.  (Macnillu, 

1883.) 

THE  laborious  explorations  of  Dr.  Julius  vod  Haast 
and  Iris  atsodates,  Tmdertakai  in  i86>  and  snlMc* 

quCTt  years,  had.  ns  their  results,  an  excellent  sketch  map 
of  the  New  Zealand  Alps,  and  a  general  knowledge  of 
Qieir  tapofiaplijr  and  geohgjr.  It  was  aho  mad*  evidat 
dia^  alttiOIIgh  the  summits  did  not  attain  the  elevation  of 
many  in  the  Swiss  Alps,  yet,  as  they  were  steep  and  pre- 
cipitous, as  they  rose  from  valleys  comparatively  low,  and 
as  the  snow  line  descended  far  below  its  ordinary  level  in 
the  Northern  Alps,  there  would  be  considerable  difficulty 
in  scaling  the  biglier  peaks.  No  real  attempt  on  these 
was  made  till  the  year  i88t,  when  Mr.  Green  decided  to 
try  his  hand  at  mountaineering  in  New  Zealand. 

It  was  of  course  necessary  for  any  one  contemplating 
^adar  excursions  to  take  guides  fram  Europe.  Mr. 
GfMD  was  fortunate  enough  to  seem«  the  aervfces  of 
Emil  Hoss  and  Ulrich  Kaufmann,  both  well  known  guides 
from  Grindelwald.  His  narrative  shows  that  he  could 
not  have  made  a  better  choiee— dbe  two  men  proved  to 
be  not  only  first  rate  mountaineers,  but  also  pleasant 
and  trustworthy  companions,  always  uncomplaining  and 
unselfish. 

Mr.  Green  must  have  licf^im  his  journey  under  an  un- 
lucky star.  Small-pox  broke  out  on  board  among  the 
fovecMtle  passengers  before  they  readied  Table  Bay.  On 
•irivfaf  in  Australia,  all  were  put  in  quarantine  for  some 
three  weeks,  where,  we  may  add,  the  arrangements  for 
the  reception  of  the  unfortunates  appear  to  have  been 
disgraceftdly  bad.  Theq,  when  Mr.  Green  escaped  from 
tUa  bondage  just  in  time  to  cateh  the  New  Zealand 
steamer,  it  happened  to  be  full,  so  that  altogether  more 
than  a  month  of  valuable  time  was  lost 

At  last,  after  tondUvg  at  one  or  two  spots  on  the 
western  coast  of  the  SootlMR)  Island,  >tr.  Green  landed 
at  Christchurch,  and,  after  a  brief  consultation  with  Dr. 
▼on  Haast,  hastened  to  push  up  the  country  towards 
Mount  Code.  The  physical  structure  of  the  Southern 
Island  is  comparatively  simple.  A  map  of  it  bears  some 
resemblance,  except  for  the  smallness  of  the  scale,  and 
tibe  ffmtcf  hei^  of  the  mountains,  both  relative  and 
absolute  to  die  sooAem  part  of  the  Scandinavian  penin- 
sula. The  watershed— that  of  the  Southern  Alps — lies 
comparatively  near  to  the  western  coast,  and  runs  roughly 
paraDd  with  it ;  between  these  is  a  mountain  land, 
pierced  with  beautiful  fjords,  especially  towards  the 
south,  and  covered  with  dense  and  generally  impenetrable 
fairsst;  on  the  eastern  side^betwesiBdw  main  rai^;e  and  die 
sea,  is  a  comparatively  level  district ;  a  zone  of  lakes 
borders  the  ii\ountain  region,  similar  to  that  on  the 
southern  flank  of  Eoropean  Alps ;  a^d  the  lowlands 
extend  far  into  the  recesses  of  the  peaks.  The  Tasman 
valley,  for  example,  which  runs  up  to  the  glacier  of  the 
same  name  in  the  very  heart  of  the  chain  beneath  the 
peak  of  Mount  Cool^  is  deacritied  l)y  Mr.  Green  as  an 
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immense  flat,  from  which  the  mountains  rise  as  from  a 
shore.  The  end  of  the  glacier  being  2400  feet  above  the 
sea,  the  avenge  fall  of  the  river  is  about  25  feet  to  a 
mile.  Mount  Cook,  which  attains  an  elevation  of  1 3, 349 
feet  above  the  sea,  is  the  culminating  point  of  the 
Soothem  Alps,  but  there  are  several  fine  peaks  near  it 
whidi  are  not  very  nmcb  lower.  A  grand  group  of 
gtaders  descends  from  tbes^  of  the  bea^  of  which  Mr. 
Green  speaks  in  enthu  iastic  terms. 

The  mountains  of  New  Zealand  are  of  gnat  interest 
to  the  student  of  physical  geography.  The  latitude  of 
Mount  Cook  corresponds  with  that  of  Florence  in  the 
northern  hemisphere,  but  the  mean  annual  temperature 
of  the  Seodiem  Island  is  lol*  lower  than  that  of  oone- 

'  spondinp  latitudes  in  Western  Europe.  There  is,  how- 
ever, much  less  diiYerence  between  the  extremes.  For 
instance,  the  mean  summer  temperatmre  of  Dunedin 
(lat.  45°  50')  is  57*-2,  the  mean  winter  5o*7  F.  The 
rainfall  on  the  eastern  coast  is  much  the  same  as  on 
the  English  lowlands,  being  33  inches  at  Dunedin  and 
25  inches  at  Christchurch ;  but  en  the  weMem  cons^  at 
HeiUtaka,  it  is  118  inches.  Thus  die  snowfidi  on  the 
mountains  is  heavy,  ami  ilie  line  of  permanent  snow  is 
full  three  thousand  feet  lower  than  on  the  Alps.  Hence 
the  gbders  descend  far  below  the  levd  of  those  in 
Switzerland,  coming  down  on  the  western  side  at  one 
place  to  within  670  feet  of  the  sea-level,  while  on  the 
eastern  they  terminate  at  riHmt  1000  foet ;  on  this  side, 
however,  the  limit  of  perpetual  snow  is  about  750  feet 
lower  than  on  the  western.  On  the  whole  the  area  covered 
permanently  \if  ice  and  snosr  in  the  Southern  Alps  is 
aboot  160  square  miles,  or  ao  more  than  that  in  the 
Bernese  Oberiand.  The  Great  Tasman  Glacier  is  eighteen 
miles  long,  thus  exceeding  the  Great  Aletsch  by  three 
miles  i  further  it  is  two  miles  wide  at  the  end,  while  the 
odier  does  not  exceed  a  mile  in  any  part. 

Tlic  Sriuthcm  Alps  present  another  very  singular  fea- 
ture. To  the  south  of  Mount  Cook  the  chain  is  severed 
by  a  sfognlar  flat-topped  pass— named  after  Dr.  von 
Haast— the  ill-marked  summit  of  which  is  only  about 
1600  feet  above  the  sea  ;  yet  to  the  south  of  it  again  the 
mounmins  rise  rapidly,  and  attain  elevations  of  ftdl  ten 

thousand  feet.  Thus  a  d 'pression  of  a  couple  of  thousand 
feet  wouki  convert  the  Southern  Island  of  New  Zealand 
into  two  mountainous  islands,  divided  by  a  narrow 
channel,  just  as  the  Raftsund  parts  Hindtt  and  Vaagtf  in 
the  Lofotens. 

The  Alps  of  New  Zealand  are  more  ancient  than  those 
of  Europe^  as  they  were  prolMldy  uplifted  in  Jurassic 
times.  The  oldest  rocks — granites  (or  possibly  in  part 
granitoid  gneisses)  appear  on  the  western  side  ;  these  are 
overlain  by  crystalline  schists,  to  which  succeed  slates, 
grits,  &e.,  of  Silurian  and  later  ages.  Probably  when 
this  district  is  fully  surveve:!  the  New  Zealand  Alps  will 
be  found  to  consist  of  a  series  of  Archsean  rocks  overlain 
by  segmentary  deposits  of  ooosidenbly  later  date^  The 

highest  rock  on  Moimt  Cook  appears  to  be  a  quartzite, 
and  Mr.  Green  mentions  the  occurrence,  lower  down  the 
mountain,  of  some  volcanie  tuffs. 

For  Mr.  Green's  adventures  during  the  ascent  of 
Mount  Cook  we  must  refer  readers  to  his  volume.  Suffice 
it  to  say  that  this  proved  to  be  no  easy  task.  The  difi- 
culties  were  twofold :  those  of  eoavoyiOK  the  nscesiaiy 
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supplies  of  food  and  covering  to  a  sufficiently  elevated 
bivoaaci  aad  those  preaeated  \rj  fhe  nmuntaln  Hidf. 

The  former  of  course  will  be  overcome  as  the  country  is 
opened  up,  but  it  is  evident  that  Mount  Cuok  is  equal  in 
difficulty  to  most  of  the  iirst  class  Alpine  pealcs.  Mr. 
Green  first  attacked  it  by  the  southern  ridge,  but,  after 
reaching  a  height  of  7500  feet,  found  that  route  im- 
practicable. An  attempt  was  dien  made  to  reach  the 
oorth-euterD  face  of  die  mooatain  by  a  nnite  which  also 
bad  to  be  abandoned.  Ms.  Green  fhen  motinted  by  a 

ridpc  on  tbe  kffc  banlc  of  the  Hochstetter  C.!acier,  and, 
after  bivouaclctng  at  a  height  of  about  7000  feet,  succeeded 
in  attaining  the  summit  by  a  drciiitous  and  difficalt  dimb 

near  the  rid^^c  connecting  Mount  Cook  with  Mount 
Tasman.  His  usual  iU-fortune  pursued  him.  The 
weather  was  bad,  as  it  seems  often  to  be  in  these  parts— 
anel  the  approach  of  ni;^ht  compelled  dim  to  return 
without  actually  setting  his  foot  on  the  very  highest  point. 
The  ascent  however  was  practically  accomplished,  only 
a  slight  detour  to  avoid  a  crevasse  and  a  little  more 
plodding  along  a  snow  ridge  remained ;  but  even  the 
quarter  of  an  hour  or  twenty  mimics  svhich  this  would 
have  added  to  the  expedition  could  not  be  spared.  The 
summit  of  Motmt  Cook  is  not  the  place  on  which  to  s])cnd 
a  night  in  bad  weather,  nor  is  it  a  peak  which  can  be 
descended  in  the  dark.  As  it  was,  notwithstanding  their 
utmost  exertions,  tbe  travellers  were  compelled  to  halt  fior 
the  night  at  an  elevation  of  some  lo/xx)  feet  above  the 
sea,  on  a  ledge  so  dangerous  that  they  dared  not  sleep 
—even  one  at  a  time ! 

Mr.  Gieen  afterwards  visited  the  neighbourhood  of 
Mount  Carnslaw,  a  high  peak  south  of  Haast  Pass,  but 
bis  oBoal  iD-fbrtune  parsoed  ldm,and  the  weather  pre* 
vented  him  from  doinu  more  than  m.akc  a  reconnaissance. 

We  lay  down  this  volume  with  regret  that  (he  Fates 
were  not  kinder  to  Mr.  Green  in  giving  him  the  oppor- 
tunity of  writing  a  longer  tale  of  adventure.  He  tells 
his  story  so  well  and  plea^iantly  that  wc  regret  he  could 
not  LJirv  further  his  explorations  of  New  Zealand  peaks 
and  glaciers.  He  is  evidently  a  dose  observer  and 
devoted  student  of  nature,  so  ttat  without  any  attempt  at 
book-making  he  has  contrived  to  incorpor.^tc  with  his 
narrative  many  interesting  facts  relating  to  the  natural 
history  and  pbysk^aphy  of  these  remarkable  islands, 
which  raises  his  woric  far  above  the  level  of  an  ordinary 
book  of  travel.  T.  G.  Donney 

DOBSON*S  ''MONOGRAPH  OF  THE 
INSECTJVORA  " 
A  Monograph  0/  Hu  JmtcUvortL,  SysUmatic  and  Ana- 
UmicaL   By  G.  E.  Dobaon,  M^,  F.R.S.   Parts  I. 
and  11.   4to.   Pp.  t'lys,  33  Plaies.   (London:  Van 
\  oorst,  1882-83.) 

THE  Insectivora  eonstHots  aa  order  «f  Mammals  at 
the  same  time  but  little  known  and  of  jjrent  s  icn- 
tific  interest.  Until  recently  they  were  not  considered  an  i 
attractive  group.  Small  in  size,  shy  and  retiring  in 
habits,  difficult  of  capture,  none  of  them  of  commercial 
value  or  capable  of  domestication,  they  have  received 
little  notice  even  from  professed  xoologists,  and  to  the 
general  public  their  existence,  except  in  the  case  of  two 
orAm  of  Ae  eommonest  species,  has  been  almost  on- 


known.  The  fact,  however,  on  which  Prof.  Huxley 
taslsted  many  years      in  Us  lectures  at  tbe  Collegn  of 

Surgeons,  that  in  this  order  we  find  some  of  the  most 
generalised  members  of  the  Eutherian  or  placental 
Mammals,  little-modifi.'d  representatives  of  what  appear 
to  be  ancestral  forms,  whose  study  is  an  excellent  intro- 
duction to  a  knowledge  of  the  more  modified  or  specialised 
members  of  the  class,  has  done  much  to  elevate  them  in 
the  eyes  of  naturalists  who  are  seeking  the  key  to  uokick 
the  history  of  the  efolntion  of  MammaBe.  Mr 
Dobson,  whose  enCflUtBt  w  ork  in  tbe  Chiroptera  is  familiar 
to  all  zoologists,  has  done  well  then  to  take  up  the  Insect- 
ivora,  and  to  give  ns,  for  the  first  tnne,  a  thoroughly 
reliable  and  exhaustive  monn;^raph  upon  them. 

Aided  by  wisdy-bestowed  grants  from  tbe  Government 
Ftmd  admmistered  by  a  committee  of  tiie  Royal  Society, 
and  with  the  assistance  of  numerous  scientific  friends,  he 
has  been  enabled  to  collect  abundant  materiaU,  and 
pnbUah  the  results  of  his  investlffrtioas  in  a  cepiooaly 
iUtistratcd  form.  To  facilitate  comparison  and  avo-rl 
repetition,  Mr.  Dobson  commences  with  a  detailed  account 
of  tbe  anatomy,  pajriog  especial  attention  to  Che  BfotaiQr, 
of  two  species,  Gymmtra  rafitsiaxudiMriiiaceMs  europarus, 
which  have  been  selected,  the  former  as  the  nearest 
representative  of  an  undifferentiated  Eutherian,  and  the 
latter  as  being  a  well-known  spades,  easily  obtainable  tot 
examination.  With  these  tbe  anatomy  of  tbe  spedes 
subsequently  de-i  rilxd  is  compared  and  contrasted. 
With  regard  to  the  general  classification  of  the  group,  a 
knowledge  of  wfaidi  can  of  coorse  only  be  obtained  firem 
a  thorough  examination  of  their  struc  tcrc,  Mr.  Dobson 
has  wisely  reserved  his  views  until  the  work  is  completed, 
adopting  provisionally  tbat  which  has  been  gradnDy 
elaborated  by  Peters,  Mivart,  and  Cill. 

The  two  first  parts  of  the  work  already  issued  contain 
the  families  Erinacnda^  CenUttdm,  SthmitmHim,  Fwim^ 
moi^ttftiiiT ,  Chrysoihloridce,  and  T<iff>i,f<T,  enrh  family, 
genus,  and  species  being  treated  of  fully,  both  anatomic- 
ally and  zoologically.  The  difficult  group  Soricidm,  as 
well  as  the  Macroscelida,  Tupaiida,  and  tbe  aberraat 
Galeopithecida,  will  form  the  subject  of  the  third  aad 
concluding  part.  If  this  part  should  be,  as  we  haveevety 
reason  to  believe  it  will,  equal  to  its  predeceiaora  im 
thonmghness  of  detail  and  beauty  of  iUnsttation,  wc  diall 
have  a  work  which  will  do  great  credit  to  its  author,  and 
rank  among  those  solid  contributions  to  knowledge  which 
form  hmdmarks  in  tbe  progresa  of  sdenoei 


OUR  BOOK  SHELF 

Manual  of  Maihimatiiiil  Tables.  By  the  Rev.  J.  A. 
Galbraiih  and  the  Rev.  S.  Haughton,  F.R.S.  (Lon- 
don :  Cassdl,  Patter,  and  Galpin.) 

"  Now  what  so  pleasing  can  there  be,  if  a  man  be  mathe- 
matically given,  as  to  1  ilruhte  or  peruse .  Napier's 
loirnrithms,  or  those  tables  of  artiticial  sines  .-)n<i  tangents, 
not  long  since  set  out  by  mine  old  eollej^iatc,  K^ood  friend, 
and  late  fellow  student  of  Clinstcliureli  in  O.xford,  Mr. 
Kdmund  Guntcr,  which  will  perform  that  by  addition  and 
subt  Taction  oofy  which  heretofore  Rcgiomontanus's  tables 
did  by  multiplicadon  and  division?"  We  shall  not  take 
up  the  cudgels  against  quaint  old  Burton,  bat  wfll  simply 
say  that,  lot  thoae  to  whom  the  subject  is  a  "  pleasing  ^ 
one,  bera  is  an  aneediagly  handy  and  neatly  got  up 
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manual,  whose  raison  tritre  is  justified  by  its  ha\;i)L; 
reachefl  a  fourth  edition.  If  our  readers  are  "  philo- 
sopher-,'" they  will  not  require  an  account  of  what  logar- 
ithms are  (se«  Mr.  Giaisher's  excellent  description  in  the 
**Encyclopa:dia  Britanmca, '  vol.  xiv.) }  if  they  are  not, 
wMi  Mr.  Squeen  we  say,  "  Then  I  Mi  mny  for  700^  for 
I  AaVt  be  able  to  exi^ia  tbem." 

Tbe  tabilei,are  in  the  main,  five-figure  tables,  except 
tliat  the  loganthtns  of  looi  to  tioo  are  ^\\tx\  to  seven 
places,  anfl  in  the  case  of  the  lo;^ariihms  of  nutnhers  ex- 
tend .to  the  loi;arithm  of  locoo.  Tl.e  other  table-;  arc 
logarithms  of  sines  and  tangents  to  every  minuti  of  the 
quadrant,  and  Ciauss's  smii  and  difference  lojj  irithms 
Dcsides,  there  are  a  <  apit.d  introduction,  table,  of  useiul 
constants  with  their  logarithms,  and  solutions,  by  trigono- 
metrical  ubles,  of  quadratic  and  cubic  {x^±px  ±q  =  6) 
cquatkns.  There  are  no  tables  «f  oatanU  sines  and  tan- 
gents. We  have  no  hesitation  in  coameodbag  these 
tables  to  n  still  wider  public  than  tiiey  have  already 
readied.  R,  T. 

Principles  of  Theoretical  ChemUtry.    By  Ira  Remsen.  I 
(Philadelphia  :  II.  C.  Lea's  Son  and  Ca,  1883.)  1 

UNFORTt  NAi  Ei.v  for  soiue  years  past  we  have  been 
treated  with  an  immense  munber  of  "books"  on  che- 
in  England  of  a  most  mechanical  type  :  books  in 
no  reasoning  theory  is  apparent  A  dry  epitome  ' 
of  focts  in  a  reoit  nnpaktahle  shape,  embellished  here 
and  there  with  fbrmalar  of  various  kinds,  graphic,  sym- 
bolic, empiric,  or  k^'P*'^)  ^^"1  in  very  rare  ca^cs  any 
attempt  at  showin;j  the  learner,  ei-iily,  how  these  ideas  of 
chemical  constitution,  represented  by  fornuihr, are  clearly 
arrived  at.  If  a  student  is  unable  to  sec,  in  his  mind, 
how  the  formula  H»St  '4  represents  a  knowledge  of  the 
constitution  of  sulphuric  acid,  he  had  much  better  only 
know  its  perccntiigB  compoaition,  as  h  may  otherwise 
lead  him  wrongly* 

Fraan  die  style  of  the  preaent  wcilr,  and  some  otfiers  1 
w<e  have  recently  seen  from  the  other  side,  our  cousins 
are  taktog  up  chemistry  in  a  more  philosophic  manner 
than  ourselves.  And  it  is  easy  to  see  whence  this  %'iew 
comes.  Considering  that  we  own  a  Dalton  it  is  strange 
tlia;  tlie  devLl.s]  linen;  of  chemical  theories  is  so  lightly 
treated  m  English  text- books.  Arc  Knglish  students  so  1 
superficial  vt  so  under  the  domination  of  Exams,  that  a 
work  like  Repp's  "  Entwickclun^' "  is  too  much  for  them  ?  I 

This  very  condensed  little  work,  just  over  200  pages,  is 
intended  foe  somewhat  advanced  students  who  luire  a  j 
bHvnentofftKtstobnild  opon.  It  commences  widi  a  I 
nocral  discussion  of  atoms  and  molecules,  which  is  con- 
umed  in  a  very  simple  and  clear  manner,  with  the  excep- 
tion of  a  few //<-;t7t// words  like  chemism.  The  ch  iptcrs 
on  atoms  atrl  molecules  and  on  valency  are  about  as 
clear  and  simple  as  tliey  can  be  ma  ie,  and  the  same  may 
be  said  in  regard  to  the  opening  chapter  on  carbon  com- 
ptwds.  The  autiior  has  evidently  a  reasonable  notion 
of  tbe  valtw  vA  permanence  of  a  chemical  theory,  and 
no  eicegtioo  can  be  taken  to  the  manner  of  discussion  or 
expression.  Spesking,  for  instance,  of  Avogadro' s  hypo- 
thesis, the  autnor  says ;  "  It  is  at  fvesent  almost  uni- 
versally accepted  by  chemists,  some,  indeed,  going  so 
far  as  to  speak  of  it  as  a  Itfw."  It  is  certainly  one  oT tlie 
best  addiiiuns  to  the  list  of  MM/f  diomicalbooks  that  has 

been  made  tor  some  time. 

Siudus  in  Microio'aphic  Peiro^rapky.   (Ady  and  Hen- 
soldt,  7,  ModMil  Rood,  NnnlMod,  S.E.) 

The  growing  interest  taken  in  this  ootmtiy  in  the  study 
of  petrography  is  well  shown  by  the  rapidly  increasing 
facilities  oiiercd  for  the  prosecution  of  this  branch  of 
science.  The  most  recent  of  these  has  ju>t  ,ip,  earci!  undcr 
the  foregoing  title.  It  is  to  consist  of  the  issue  of  t  il:  .  rn 
microscopic  slides  of  characteristic  minerals  and  xocks 
psspondnfty  Mr.  Hcosoldt  of  Wotdar,  with  illustrative 


drawings  and  descriptive  text  by  Mr.  J.  E.  Ady,  who  i- 
already  favourably  known  for  his  microscopic  prepara 
lions  of  British  rocks.  The  first  number  of  the  "  Studies 
is  devoted  to  **  Hosoon,  Led  Beg,  Sutherland."  It  con- 
tains two  llthograpbic  plates  illustrative  of  the  so-callod 
eoioonal  struct  ore  of  a  limestone  in  the  north  of  Soot- 
land,  and  four  pages  of  descriptive  text.  The  author 
I  gives  a  brief  reference  to  the  literature  of  the  subject, 
and  an  account  of  the  microscopic  structure  of  smne 
portions  of  the  limestone  in  (juestion,  which  he  regards 
as  akin  to  that  ot  the  Can  tdi.ui  F.ozooh,  but  a->  bcmg  of 
inorganic  oriijin.  We  are  afraui  his  sketch  is  too  slight 
to  have  much  weight  in  the  controversy  retjarding  L  o^tuvi. 
His  effort  to  extend  the  opportunities  of  petro>;raphical 
investigation,  however,  and  to  popitlarise  this  fascinating 
but  difficult  br.anch  of  geology  IS  praiseworthy,  and  wo 
hope  that  his  "  Studies  "  may  meet  with  such  sncoesa  as 
may  induce  him  to  continue  them. 


LETTERS  TO  THE  EDITOR 

[The  EJiUr  Jms  ntU  MJ h im,. tlj  reifonsibU  for  opinions  exprmtt 
by  his  wrtiif-oitJaits.  Neither  can  he  undertake  la  retmrm^ 
or  to  ,  i^rr,s;,  iiJ  u  tlh  tht  writers  of,  rejected  manMscriptt, 
.iVj  lu'licf  is  l^iiiri  0/ aiuoiymeu!  iommuHieations. 

[The  Editor  urgently  rtquats  c ort ttponJetUs  t»  keep  their  letters 
as  sh^.  't  jj  /.'j  ji.Vi-.  T/ie  prtssure  on  his  spact  is  so  greeU 
that  U  is  imp^^ssiUt  cthn  wist  to  insure  the  apptaranee  eim 
^ tomthumtatiom  eontainm^  iutcrnting  ami  imMifatti^ 

The  Remarkable  SunoetS 
The  numhcr-.  of  Nature  for  October,  wUAare  die  latest  to 
be  seen  here  nt  thi*  date,  contain  in  the  oorrespondMice  aeooonti 
of  the  green  appearance  of  the  san  in  India.  Some  solar  phe- 
nomena otvicrvable  at  i)rtsent  and  during  the  whole  <>f  the  put 
month  are  probably  related  to  (hr^e.  and  yet  are  suffidently  dis- 
tinct to  deserve  a  separate  description.  They  have,  indeed, 
.attracted  the  .ittcntijn  of  every txxly  here  by  their  novelty  and 
vi^ctrtctilir  iiiai^nificcnce,  and  to  some  have  an  ominous digBift 
cantc  in  connection  with  recent  seismic  disturbance*. 

In  Noveiir  cr  and  Decc.nbcr  wc  1i.ivc  in  this  part  of  Japan  a 
remarkably  clear  atnio-|'hcrc,  .m  l  this  year  has  |>ruved  no  ex- 
ception, 'rhe  •;re»t  sim« -cippcd  iu<iuntain,  Fojii,  fiine  ninety 
miles  away  to  the  west,  is  tu  Autifully  defined  to  view  both  at 
sunrise  and  sunset  on  most  day^,  nllh  ujjh  during  the  greater 
part  of  the  year — the  warmer  lart  that  Ls— it  Is  rare  to  catch  a 
glimpse  of  i'. 

TTie  phenomena  of  which  I  wi-li  to  record  a  description  oocur 
cvcrv  Jay  Vk  T  re  and  after  >unset  and  sunrise,  and  serve  to  ma- 
terially lenfjtliea  ^ur  <l.iy.  In  thl^  latitude,  .lUhough  not  in  the 
trMjiics,  llie  ^h..I  lll'■.■.  of  the  twilight  is  very  noticeable  a-s  com- 
]Kircil  with  (h.nt  ol  Kn^lind,  but  at  prc-cnt  at  least  .in  hour  and 
a  l..ilf  eli-'scs  bctiveen  the  nio  m  ni  ^f  sunset  and  tha-  of  the  dis 
.ijij'eir.incc  of  tlx  hut  of  its  rays,  ami  this,  with  the  Mime  tia>c 
:  ct  ecu  (lawa  and  SHwiac^  CBBsa  oar  dqrtobe  very  appreciably 

Icu^thciK-d. 

On  some  <1  ys  there  is  round  the  sun,  even  while  it  is  stiK 
hij^h,  a  coiisi.litrable  aica  of  silvery  jihire,  40^  to  50*  in  diameter, 
and  bordered  by  a  lurid  rcddi:sh  brown  or  purplish  !  r.>u;i  h.il 
A  >iinil.ir  luri  i  turbidity  lies  in  the  horizon,  anrl  .i  the  sun 
licstci  d-  the  halo  blend:*  with  this  b-low,  whdc  .I'.i  v.  the  -,uii  r 
atten.iat^^  and  disappears,  the  silvery  glare  rcni.iiuing  unti- 
n.iniOiL-  i.  When  the  sun  sets  there  is  still  ft  nearly  circul  ir  art  ., 
r.f  thi.,  iutrnsc  glire  with  a  di inictcr  of  about  12'.  On  other 
di_\s  iliere  i.  before  smuet  only  a  thin  silver)-  light  n>un-l  the  sun 
diffu  iii.'^  .i\v  <y  from  it,  ami  only  about  and  after  the  selling  is 
the  niuif  dcfn.eil  area  nf  stroii.;(  li^ht  strikingly  visiMf,  an<l  ou 
these  day  the  h  irizMn  also  sIi^jas  jitllo  of  the  dull  ri-dnevs  ir.eii 
ti'Uicd  .ill'  ve.  ltc^nlc■.  the  above  jieculi;>ritic-,  the  sun  [ire  er^e- 
il8  »  hiterR->s  mu^h  njorc  than  usu.il,  so  as  t  i  be  o;  ly  gulden 
orange  when  ettni^. 

Now  follo-v  the  more  reniarkaMc  phenomena.  The  whit.- 
glare,  nr  aich  of  i-ilvery  lii;ht,  [^r.adu.dly  sets  spr.-:»diii};  o:  \ 
.iloKg  the  h  r'\!  ,11  a-,  it  dues  so,  and  p.issini^  thrnuijh  ilie  suic'-'-t 
eidour-  until  litt!L  re  lli:iu  a  fc<t  It  "iie  it  two  <!'  l;  ees  de  v 
remain-.  This  happens  at  Bb:>ut  tvn nty  nunutes  .itttr  sunset. 
At  this  m  imcnt,  on  the  gray  curt  iin  <)!  tiKdi_;ht  .iiipcir  a  white 
luaiiaoaty,  which  lapidly  intcntifies  over  the  sunset,  and  shades 
away  over  afaaesthdiF  the  vidUs  hsndaphem.  The  tarightaa* 
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over  die  lansct  iMrcomes  vividly  brilliant,  and  at  the  same  time 
deEc«tdy  coloured.  Over  a  nomewhat  deprencd  circular  area, 
about  12*  high  and  15"  broad,  it  assumes  a  jkiIc  tint. 
Above  this  comes  an  e4)aally  dazzling  pale  ycllow-Dranj^e,  and 
agiiu  .ibrive  thi>  .1  •>  )ft  ro  c  cnl  iur  melts  aw  ay  10  the  zenith.  The 
revival  of  the  liglit,  or  rcluru  from  commencing  tvvilii'ht,  i«  jiecu- 
liarly  -triking.  Duildinj;^  liorome  brillian'.ly  illumiiiulc  l,  .  utl 
strijiii:  sliadows  are  cast.  All  this  outglow  occurs  in  ii.>  in^Jic 
than  live  mimitc?,  and  now  continue';  for  about  .\  jiurit  r  of  ;in 
hour,  Itut  the  lirilli.iiicy  t:r;iiiua!ly  contracts  in  arc.i  aii.i  sets  with 
.1  m.i^nificciK  display  of  >uuset  coloun>  rencliint,'  soinc  I20'r.iund 
the  U  ■ri/nn,  until,  by  tifly  minutes  after  sunset,  this  lij;ht  h.n  also 
gone  down  to  .1  red  line  of  about  2°  rlrvition.  I  should  not 
have  omitted  to  say  that  the  screen  lij;ht  p.-sse-  to  yellow. 

By  this  lime  night  h  is  I'.iirly  well  come  in  the  eastern  h.ilf  of 
the  he.ivcns,  but  already  .ui  ilhcr  hut  more  delic»te  iilvery 
«l)itrnin»  begins  to  show  itself  on  thi'  western  curt;»iii,  and  this 
also  dilTu»e-s  very  rapidly  up  to  the  n  nith  .iml  nuiiid  to  north  .uid 
south.  It  also  then  i^oe,  thiou^h  .i  juoccs,  i  f  contracting,  iu- 
teuiifying  to  cnnsi  leralde  bngh(ne-s,  .md  gradually  jiassing 
through  the  >un-et  c  iloun.  Night  is  now  full- -with  or  without 
moonlight,  according  to  date — and  from  the  west,  or  rather  fram 
a  point  well  to  the  ncM'th  of  it,  s|>re:ifis  a  delicate  but  brdliant 
light,  having  an  almost  perfect  resemblance  to  the  burning  of  a 
vast  distant  city.  The  last  crimson  light  of  this  refltslioa  dow 
not  disapi>car  till  .in  hour  and  3  half  after  sunset. 

I  he  phenomena  I  hue  attempted  to  dcscrilH-  ciiinci!  possibly, 
1  thiol.,  l)c  explained  otherwise  than  as  being  tlieetTcctii  of  re- 
(locti  )n,  and  that  from  a  canopy  many  miles  aliovc  the  earth's 
surface.  The  matter  of  this  canopy  ■<«  highly  transparent, 
for  not  only  are  mom  and  stars  brilli.antly  rlear,  nut  in  the 
crescent  tnoon  the  dark  surface  of  its  sphere  was  on  some  nights 
in  I'u'di  iiionths  visilile  and  so  distinct  as  to  have  been  noticed 
indcpenderiily  l>y  several  persons.  (It  has  been  sugijested  that  this 
greater  visibility  ot  the  ilark  siitface  of  the  moon  may  be  due  to 
a  stronger  rellection  from  the  present  atmosphere  of  the  earth.) 
The  reflecting  matter  inu-f,  I  suppose  be  water,  but  in  what 
form  and  under  what  conditions  it  is  there  so  high  up  day  after 
day  in  varying  weather,  it  is  ditTicult  to  me  to  conceive.  Wc 
have  had  wet  days  intervcnin-.;,  clundy  day*,  aod  very  windy 
days,  but  on  .ill  uclm-i  o  ,  e\^e:.t  d  .:r:ng  raia«  the  phcMMBCBa 
have  been  visiMe  with  s'r.i^ii^e  unit  irmily. 

Not  Counting  the  scttin_;  it  the  silvery  ^la.'C  twenty  uiinutCs 
after  sunset,  w  iiich  uught  jicrhaps  to  l  e  do  ir,  there  are,  it  w  ill 
be  seen,  two  reflcctcil  sunsets  following  the  true  one.  In  tht 
morning  before  unrisc  the  ame  phenomena  in  inverse  oider 
are  jjerhaps  still  more  remaikaUle  to  sec.  Indeetl  the  whole 
phenomena,  night  and  morning,  luve  a  moat  unnatural  and 
jn-igieat  iMpcuaoce.  vcfj  dUfacot  froM  tkoM  of  lk«  OldiaMy 

sunset  and  sunrise. 

One  other  phenomenon,  also  of  rellection,  has  yet  to  be 
mentioned.  Rarely  with  much  distinctness,  but  always  to  be 
notice<l,  there  appears  high  up  in  the  i-.i  /,  just  after  the  silvery 
glare  following  the  sun  has  set,  and  lasting  (•nly  a  few  minutes,  a 
dim  image  of  the  white  glare  and  the  wc»tern  h ori/on  jast  after 
kun.sct.  It  is  of  a  delicate  r  isy  light,  with  a  giayish  central 
part. 

1  am  informed  that  somewhat  similai'  ap)X!arancet  are  twing 
leen  in  Shan  .bai.  |;i)\vakO  DlTllS 

Imperial  Jafttneae  College  of  Engineering,  Tokio, 
Decamber  xz,  18^ 

Ir  the  red  ransets  are  to  be  attributed  to  smoke  and  dust  in 
the  atmosphere  from  volcanic  eruptions,  as  seems  likely  from 
the  contribution*  in  the  last  nuoiber  of  Nati;rb  at  hind 
(December  20),  then  it  liecomes  important  to  take  into  account 
Other  eruptions  which  may  have  happened  cimtdtaneously  with 
ortincettaatof  Krakat  a  on  August  27,  1883.  In  any  discus- 
'•km  of  ataoa|dicric  cui  icnts  as  fixing  the  dates  of  the  ai>(«ar- 
laace  of  tboe  suoact  phenomena  at  different  places  this  is  of 
apecial  importance,  in  order  that  no  confusion  may  arise  in 
trying  to  reooncile  places  and  dates  that  Oiay  ftfer  to  dust  and 
ashes  brought  from  entirely  distinct  enptiom.  For  thb  maon 
I  tendyou  the  f  illowing  extracts. 

The  fir&t  i.,  fiom  the  U.S.  .'^ignal  Service  MantUy  WmOtr 
Rmiim  for  October,  18S3,  and  is  as  follows 

"  Unalatka,  Alatka,  Oeiotn' 22,  1883 
"  E.xttulive  Officer,  S.'f,-ti.ii  .^.r.  /i  ,  {  '.S..-t.,   U'ajhington,  D.C. 

"SlK,— I  forward  by  this  mail  a  sample  bottle  uf  sand  that 
fa  dariag  the  •tooBot  October  90^  1883. 


"At  2.30  p.m.  the  air  became  suddenly  darkened  like  nighty 
and  srH)n  after  a  shower  of  mixed  sand  arid  water  fell  fer  aooat 
ten  minat«s,  covering  the  ground  with  a  thin  layer.  The 
windows  were  so  covered  that  it  waa  impossible  to  see  through 

them. 

"  1  his  and  Is  supii  'Sed  to  have  come  cither  from  the  Men- 
IsUsli  n  or  the  new  v  dcaiw  adjacent  to  Ilogoslov.  The  former  is 
at  I  ilistance  of  about  nineteen  miles  south-west,  but  for  years  has 
ii!y  !  si.ictl  f  .rtli  .smoke  or  steam.  The  latter  Is  a  new  one, 
which  made  its  apj^carancc  this  summer,  and  burst  out  from  the 
bDitoiu  of  Behring  .Sea.  It  has  been  exceedingly  active,  as  it 
has  already  formed  an  island  from  800  to  1200  feet  high. 

"According  to  the  report  of  Capt.  .-Xiideison,  the  discoverer, 
who  sails  one  of  the  conij.atiy's  vessels,  and  who  went  within 
lOOO  yards  of  it,  it  )>reseiii^  a  :nost  magnificent  sight.  The  fire, 
sini^ke,  and  lava  aie  c  iiiiing  nut  at  many  crevices,  even  under 
the  w:iter  line.  Large  l)'-ulders  a.<-  sh  t  high  in  the  air,  wibidl, 
striking  the  water,  send  forth  stc.ini  and  a  hissing  sound. 

"  Bogoslov  is  about  sixty  miles  from  here,  in  a  westerly  diroc 
lion.  The  new  vclcano  is  about  one-eighth  of  a  mile  north-wert 
of  it.  **  I  no.  Sir,  very  respectfully, 

"  S.  Api-hlgate, 
*«S«f|t  Sig.  Gatft,  U.S.A." 

The  olfaar  eitiMt  is  flofli  •  recent  ]iaper  as  follows  :— 

"5i«J»  Firaiuisco,  Ca/.,  Detembcr  28,  1883 
"  Prof.  Davidson  received  from  Alaska  to-day  the  particular^ 
of  the  volcanic  disturbarccs  thfre  in  October  last,  near  the 
entrance  to  Cook'a  lakt.  On  the  m  innng  of  Oetolicrda  settle 
ment  of  fjaiiermen  on  EngUth  Bay  h.ard  a  heavy  report,  and, 
looking  in  the  direction  from  wheaoe  the  sound  came,  immense 
volumes  of  smoke  and  flame  were  teen  to  burst  forth  from  the 
summit  of  Monnt  Aognstine.  The  sky  became  obscured,  and  a 
few  hours  later  great  quantities  of  pumice  dii.st  began  to  Call, 
some  of  it  being  fine  and  smooth,  and  some  gritty.  At  half-past 
three  o'clock  on  the  same  day  an  earthquake  wave  thirty  feet  high 
c;<iiie  rushing  in  over  the  hamlet,  sweeping  away  all  the  boats 
and  ileluging  the  houses.  The  tide  at  the  time  beiqg  low  saved 
the  ettleiiient  from  utter  destruction.  This  wave  WW  foUosred 
by  tvso  other  wavts  eighteen  feet  high,  which  were  succeeded  at 
irre^.!ular  intervals  by  others.  The  pumice  ashes  fell  to  a  depth  of 
fiveioclML  making  the  day  so  dark  that  lamps  had  to  be  lit. 
M  nigitt  tbe  surrounding  country  was  illuminated  by  flames  fr 


the  crater.  Ordinarily  Mount  Angu  tine  is  covered  with  snow, 
but  this  year  it  is  completely  bare.  Upon  examination  after  the 
di-turbances  had  subsided,  it  was  found  that  the  mountain  had 
iKcn  split  in  two  from  base  to  summit,  and  that  the  northern 
alope  had  fallea  to  the  level  of  the  swtoundiiig  clilb.  Simal- 
tuMOody  with  Ihecraptlon,  a  new  island  made  its  appearance  in 
the  passage  between  Cbernaboora  Island  ud  the  It 
was  seventy-five  feet  hig^,  and  a  mile  aad  s  half  la*g.  So 
violent  tms  the  votctoic  action  that  two  odlact  voknaoee  of  the 
Peninmla  of  Alada,  tying  to  tlie  weitward  of  dw  active 
lliamua,  i2,ooo  feet  high,  burst  talo  activllft 
inimcn&e  quantities  of  smoke  and  dust.  Flnw  \ 
night.  It  is  staled  that  th«  wives  of  a  party  of  AIh* 
wh»  viere  «miad  la  otMrlmtiM  in  that  bcall^', 
aftaid  of  die  cafitwiaiMM  aoliei^  and  reAiMd  la  elqr*  r 
to  their  lunner.   None  of  tfiose  who  iifiiiiiiil  eaa  be  ' 

The  n[i|  roxitnate  jxisitions  of  somof  Ae 
these  reports  arc  as  follows  ; — 


•I 

't 


1531  W. 


i«  5  W. 
l<i*S  w. 
iCB-oW. 


niaoma   fo't  N. 

Honnt  AugustincM*  593 
Unahnka    ...   ...   53-9  N. 

Bogoslov    54'oN. 

Here  w  e  have  the  record  of  (1)  a  new  volcano  which  appcxred 
near  Hogoslov  some  time  during  the  summer,  and  had  been  con- 
tinuously active  and  thrown  up  ai;  1  1  iiul  lOOO  feet  high  up  to 
some  time  in  October  ;  (2)  an  cxj>l  isive  eruption  of  Mount 
.\u;iis;iiie  on  October  6,  h  cli  split  off  the  wnole  side  of  the 
volcano  and  distributed  ashes  to  a  de|>th  of  five  inches  many 
miles  away,  and  started  a  wave  in  the  ocean  about  thirty  feet 
high  ;  and  (3)  of  a  shower  of  san<l  and  water  on  October  ao  at 
Uiiilaska,  which  prtjbably  ar  '-e  from  SOnW  fmh  OC  lUIMWOd 
crapti  in  of  a  neighbouring  volcano. 

Many  of  these  phenomci  a  re  embic  tti  isc  reported  from 
Krakatoa,  though  on  a  smaller  ttcale.  It  is  not  necessary  to 
poiet  oat  that  a  coatiBiaoas  eraplioii  of  a  new  vekuw  for  \ 
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or  montlit  would  prolMbly  eject  m  mnch  or  more  clast  and  ashes 
than  accompanied  the  Krakatoa  convulsion,  thnu.;h  not  to  so 
great  a  height.  If,  however,  Mr.  Preece's  theory  of  clcc'ric 
repuhion  of  the  dust  particic>  be  tnie,  then  tfa*  finest  of  them, 
if  highly  electrified,  might  rise  to  great  hcij^ita,  indepeiident  of 
the  force  of  cjectneat  from  the  volcano. 
In  difa  ooonection  it  i«  well  to  remember  that  there  may  have 


been  many  other  volcanic  outbursts  during  the  la»t  few  months,  of 
wUdi  we  have  not  yet  heard,  atid  perhaps  never  may.  The  whole 
chiin  of  iiilands  from  Java  to  Alaska,  including  the  Philippines 
and  Japan,  is  fall  of  volcanoes,  and  seemx  to  be  a  sensitive  $eam 
in  the  earth's  cnut.  A  convulsion  like  that  of  KrakatoA  is 
likely  to  be  Moompanied  or  followed  by  others  along  this  line, 
the  northern  portion  of  which  is  only  visited  by  o(tcr«bunters. 

Wlthoat  presnming  to  question  the  theory  as  to  the  rapid 
tniMBiatiMi  of  Knucatoa  dust  by  the  upper  currents  of  the 
•taMnhera  WBtil  we  see  the  evidence  on  which  it  rests,  it  oc- 
cnrred  to  me  that  the  above  considerations  might  possibly 
modihr  or  sapptement  it  in  some  degree. 

Rel  'erring  t?  the  remarkable  results  dedoced  by  General 
Strachey,  snowing  an  atmospheric  wave  travelling  three  times 
round  the  globe  fram  the  Krakatoi  eruption,  which  seems  to  be 
of  even  more  acientific  interest  from  a  physical  point  of  view 
than  tli«  transmission  of  the  dust  and  ashes,  and  which  deaerves 
a  thuruugh  and  careful  re-examination  when  the  data  are  in 
fron  all  available  barometric  records,  I  would  aay  that  I  have 
bean  kindly  allowed  I3  examine  the  barometric  laoocdt  of  the 
Signal  Office  here  at  Washington,  and  I  find  no  Iraee  of  any 
such  disturbance  following  the  reported  Ala^-kan  entptioBS  oiF 
October  6  and  October  20.  In  connection  with  the  record  of 
the  waves  following  the  Xr^atoa  catastrophe  there  are  some 
interesting  points  wliich  I  wish  to  wnmine  mote  carefully  before 
disciusing  them.  H.  M.  Paul 

Waahtagton,  Jaoaaiy  8 


Rkfmring  to  Mr.  Border's  letter  in  Natvks  of  January  10 
(p.  351),  is  it  so  certain  that,  if  there  be  no  raJatiiig  medium  in 
iatetpliHMtanr  space,  the  whole  of  the  eaith**  ataioapbere  must 
**nlale  via  the  earth  as  if  it  were  part  and  pared  of  it "  ? 
Take  a  stiatma  oiF  flieatmosphere  at,  say,  fortjr-five  miles  in  alti. 
tade  at  the  equator.  According  to  the  received  themy,  this 
oogbt  of  course  t'l  move  with  a  velocity  greater  than  that  of  the 
!  of  the  earth  immediately  below.  Bat  each  soco  ssive 
■  atratum  moves  with  leaa  velocity.  And  thoa  ther  mast 
to  retard  the  sapertcr  strata  with  which  they  may  he  a>> 
~  to  be  ia  contact.    Of  eooiae  tba  mo^g  of^atrstom 


mogiag  ' 

ia  padoal,  but  ihia  doaa  aot  alhct  the  anooat  of 
fifctianaad  relHidatian. 

b  Bke  manner,  iawgia*  a  leetioil  of  the  atnonibere  taken 
alng  the  equator.  SteUoM  tdtan  atoaf  aaecastive  parallels 
of  dtdtMUfauinordi  and  anrihwodd  tend  to  retard  thevekioiy 
of  ddi  aminl  h^ar* 

Thcae  two  eanaea  ooaafained  might  have  a  oonsiderabk  effect 
hi  ntanfiM  the  vdodty  of  the  appcr  atmosphere  in  equatorial 
fffioM.  Aad  kaeaaaa  to  aae  donbtful  whetMT  the  upper  ataio- 
apMM  aaar  OepoliB  woaid  be  actually  carried  rowia  with  aach 
The  rarity  of  the  upper  rorioat  of  the 
s  and  the  leaienad  force  of  gravity  wowd  bodi  help 
the  resalt  fadtcated,  inasmoch  as  they  would  tend  to 
SMk*  tta  atiMaflbara  lasa  r^. 

At  T  am  wntiab  I  ventore  to  make  another  sngge^tion. 
GUbart  WhRe  BMnnoiB  that  ia  the  snoninar  of  1783,  when,  as 
at  pwaeat,  the  atmosphere  was  6iM  with  das t  oooscqaeat  00 
iemptions,  and  "a  paeaHarhaaaaraaMky  log  prevailed 
'  I  to  this  isfaaM  and  is  vmf  pact  of  Eimpa^  and 
I  bayoad  its  HailL*  **  aU  thaOgaalha  heat  «aa  ao  tetaaae  that 
■U  haidE^  be  Mlea  tte  dh»  aAar  it  Ma  killed, 
aiidtheiieB8«atiiMdaBiatha  huM  aad  M^pa^fhqr  ren- 
dered the  horses  half  fianHc^  aad  ridtatf  irkwiiM.*'  Hiqr  not 
the  present  May-like  weather  he  dae  to  a  Hka  eana?  bweet 
lioleta*  priiaroses  wallflowers,  raaaa,  and  acvai 
an  BOW  Idooming  in  my  gardeB  mdar  the  Pliiiiliiid  HUa, 

Had  the  halos  round  lha  SMoa  asaa  ha(«  laal  aad  pre- 
vious night  any  poasible  ciowaeBtioB  irith  ^  doat  ia  the  atao- 
•pherc?  I  computed  the  diamaiar  of  Oe  iaaar  dit^  trtito  to 
be  twice,  the  dirty  orange  on«  and  Ane>qaBrtcra,  and  Ae  outer 
jaia  tlwea  aad  *  ^oartar  tiaaaa  the  mooa'a  nppnrent  diameter. 

JOHM  HawEL^ 

Iq^lqr  Giwnh'Wf  Vkarsfe,  Torka,  Jaaaary  15 


I  THINK  a  few  notes  relating  to  the  recent  sunsets  may  atill 
ha\e  an  interest  for  some  rcadcn  of  Natum.  Notwithstandiiig 
the  length  of  time  theao  rcHiarkahie  phanoasena  have  been  a]^- 
rent,  the  sunsets  of  January  it  and  12  were  as  brilliant aa n^prda 
the  second  after-glow  as  nny  that  have  preceded  them,  the  final 
glow  having  lasted  on  the  12th  till  5.55  ;  while  the  sun  set  that 
evening  at  4. 12. 

The  pink  halo  so  often  seen  of  ktecoaldnot  be  discerned  that 
day  though  the  sky  was  cloudleaa ;  bat  it  has  lieen  often  vtMble 
when  clouds  partly  obscured  the  »un,  or  portions  of  the  sky,  and 
could  then  be  recognised  between  them,  separating  the Mne  of  tlie 
remoter  sky  from  the  whitish  light  surroundiac  tM  sun,  as  a  ring- 
formed  glow  of  a  strong  piuk  colour. 

These  broad  pink  halos  have  been  leas  commented  on  than  the 
splendid  sunsets  which  have  invariably  succeeded  them,  but  they 
have  been  nearly  as  persistent  in  their  presence.  You  have  had 
so  many  accounts  of  the  succession  of  colours  and  effects  of  the 
two  after-glows,  that  I  will  not  allude  further  to  them  here ;  bat 
as  I  have  retained  a  record  of  many  remarkable  sonaets  aad  aaa' 
rises  which  I  observed  in  Wales  in  former  days  (possibly  the  very 
same  mentioned  by  Prof.  Piai»  Smyth  in  Natuu,  December  13, 
1883,  p.  149,  as  observed  by  him  thirty  years  ago),  and  as  I  care- 
fully noted  in  them  the  time  and  hour  of  the  changes  in  the  sky 
down  to  that  of  the  complete  extinction  of  the  after  U^i^  it  mav 
interest  others  than  myself  to  compare  displays  of  diat  data  with 
those  of  this  winter. 

What  is  wacthv  of  espcdal  interest  is  the  gyaat  WStaMm 
between  the  perioaa  of  prolongation  tbea  aad  aowof  ^  illa- 
minatioB  of  Uw  western  sky,  showing  that  the  saeond  afta^giow 
of  reeent  sanaeU  is  a  phenooaeaon  dittiaet  from  luad  addltienal 
to  those  beknging  to  nonnal  snasals. 

The  following  table  eahUrits  the  two  serica  of  ohoervatioaa 
made  fai  1855,  1856^  1857,  and  in  1&83-84  reqwctively  f 
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The  colours  associated  with  the  actual  sunset  arc  (juite  in 
accord  in  bu'.li. 

The  first  after-glow,  or  piiik  cone  or  dome  of  light  apf>e;iring 
after  the  sunset  colours  have  nearly  fa<lcd,  is  also  similar  in  both 
senes,  but  its  time  of  setting;  has  been  apparently  somewliat 
prolonged  in  the  recent  ob  ervutiuns. 

It  is  the  1S83-84  series  aloue,  however,  tint  shuws  \\\t.  suond 
after-glow,  and  the  duration  o(  thi^  strange  phenomenon,  which 
I  have  the  advantage  of  observing  over  a  « ide  bird's-eye  view  in 
North  Wiltahir^  has  eatfaded  00  evenings  whaa  It  ooud  he  weU 
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ofawrved  to  alxiot  nne  hour  nfter  tlie  fifflt  after-glow  luid  di>ap- 
pcnred  below  the  horizon.  The  exact  nUHMOt  of  tlii«  duappcsr- 
ance  has  been  more  difficult  to  (letcnniae  than  in  the  earlier 
ohterrations  where  darkoen  followed  ;  a«  recently  the  heavens 
•ad  the  earth  have  bcea  icUnninated  last  as  the  natural  night 
moU  ha**  been.  T.  Stoey-Maskelynk 

SaUutopk  Jaaaaij  13 

Al  the  ''tudo**  enctly  opposite  the  ran,  reported  by  Mr. 
T.  W.  BaeklKmn  in  Nature,  Janu.ary  10  (p.  351)  aiay 
prave  to  be  of  eonid«fabU  importance,  I  \>zi  to  add  my 
•hwrmtlMlsof  ttontlw  ladL  I  had  noticed  anuMofniddy 
oobnr  aadar  flw  ^raa  eoodilions,  previously,  but  bad  not 
dttcctad  its  ataage  aatnc  Hie  aaniet  oa  the  1  ith  was  very 
fim.  The  tadi,  natil  aJler  foaae^  wai  doadlen,  except  for  the 
ha^  aiaues  whidi  seeai  to  precede  evcnr  suariae^  aad^  more 
■apeelally,  snowt,  at  preaent.  Our  auoafaine  record  i«  aa  on- 
broken  scoivh  from  9.15  a.m.  to  2.53  p.m.  (sun  teen  clear  o' 
boriion  at  8.26,  and  touched  at  4.0) ;  I  doubt  if,  previoa>ly,  w  e 
have  recorded  even  five  hours  in  early  January.  At  7*45 
on  the  I2th  (sun  rose  at  8.32)  the  cloud-|||low  bad  turned  to 
aUvery  green  below,  and  rose  from  1 5*  to  30  i  1  the  south  east. 
At  7.47  the  rose  reached  6o%  but  was  fainter.  I  first  noticed 
the  "  halo  "  at  7.52.  It  was  then  so  well  dcfiiK  1  that,  calling  a 
lady's  attention  by  askin;  what  she  saw  there,  >lic  p  ike  of  it  as 
"a  broad  rainbow."  Poisitioii|  compass,  30"  north  of  west. 
It  was  a  semicircle  situated  to  abave  the  hurizisn,  »tandin|  on 
the  dark  gray  arch  of  dawn,  Jupiter  beii^  on  a  line  with  the  base 
of  the  left  end  of  the  rosy  arch.  The  inner  arc  of  this  measured 
10*,  and  the  outer  34*  in  radius,  but  it  spread  out  to  Jff  at  the 
base.  Tbe  centre  was  of  the  same  blue  as  the  »ky  to  the  right 
and  left  of  the  rosy  semicircle,  above  the  gray.  The  base, 
■Inking  faster  than  Jupiter,  spread  out  so  that,  at  8  o'clock,  the 
arch  havmg  now  broken  al>ovc,  iti  outliae  wi^  rather  like  a 
railway  chair.  The  l>asc  now  reached  from  west  north-west  to 
north-nortb-wc^t  tiy  north.  After  sun»ct  there  were  aifaa  of  a 
siaiiUr  phenomenon,  Imt  clua  Is  ;jrcven'cd  cerluinty. 

Is  not  fitly  miles  .Til  uml  lo  timatc  for  the  ahitudes  of  the 
light-rttkcliiiK  iiiatciial?  If  .Mr.  Svuions  is  neater  the  mark 
in  bis  suggestion  (loo  to  200  mik--),  then  m  iri.-  ihm  half  of 
the  eastward  vtl  iciry  "f  the  ori;;inal  erupted  dy  t  i-  accounted 
for  by  ret.ird.it !■  Ill,  dm-  t  i  m.ittcr  hix^iig  v._l  i'y  hi  1  m-iii;^ 
to  an  earth  radius  of  .(oto  miles,  rcvulviiii;  in  a  i-irole  of  t\\oo  to 
4200  miles  radius.  Would  it  need  .111  cruj  ii\c  t'^ircc  uf  ui.irc 
thui  twu  to  four  mile-.  i>cr  ^t•c^!vl  (  ix  to  t\\r'.vc  limes  greater 
than  a  cannon  luill)  to  attnn  u,'h  .I'  l  ud>-  ?  I'ho  oomtaat 
uprush  would  mininii-c  the  aii  rcsiitance  t  iinini  lU-ly. 

York,  j  1. 1.1  ,  L  I  J.  Edmund  Clark 

P.S. — ^January  15. — This  morning,  at  7.47,  the  "halo  "  began 
to  form,  but  was  aot  nearly  as  perfect  as  cm  the  12th.  Tbe  arch 
(upper  part  only)  was  raytd,  as  if  it  were  the  oppoeite  poiBt  of 
Ki,:ht  for  rays  from  the  ran.  AO  orer  before  8^  or  fai^  taeatjr 
jninntea  before  marfat.—- J.  E.  C 

With  reference  to  Herr  Weiterhan's  inquiry  as  to  the  absence 
</t  the  iky-glow  in  a  clear  sky  at  other  places  than  Freiboi^  on 
the  morning  of  January  II,  I  find  that  at  San  Kemo,  in  Northern 
Italy,  where  I  spent  the  week  endin;  on  that  day,  a  similar 
falling  off  of  effect  occurred  at  the  same  time.  Tlic  sunri  c  w  as 
"vcrv  fme,  but  n»tliin^  to  cumfKure  with  the  sunset  of  yester- 
day,' .ind  "the  filmy  streaks  were  very  thin,  and  stretched  this 
morning  from  south-west  by  south  to  north-east  by  north." 
Ncs'crthclcss  there  was  the  -traiige  bluish-white  ^jlare  ulhove  the 
eastern  hori/on,  casting  -Itadous,  and  a  thin  pink  lilm  uji  t  1 
about  75°  at  28  min.  liefjre  sunrise.  The  sun  ci  (;low  of  tlii 
d.tv  and  of  the  day  before  was  u)a;iiiilicent,  the  pmcessi  in  of 
colours  beginning;  al>  lut  15  min.  after  sunset,  ;iud  la-tinjj  a  full 
hour.  I  see  that  your  Constantinople  c  irresiHtn  lcnt  also 
mentions  the  sunset  I'f  the  nth  as  a  remarkably  fine  one.  The 
air  on  the  loth,  not  the  nth,  xs  at  l-reihurfj,  was  wonderfully 
transparent  at  San  Kemo,  itie  whole  range  of  Corsican  moun- 
tain*, over  eighty  milc>  di4ant,  stannin^  out  .sharply  for  15 
min.  :  efore  an  I  :i!ter  -unri-c,  and  the  sun  nimfelf  bano^f  forth 
in  great  splendour  from  below  the  sea  line. 

Liodoa,  Jaaaaiy  19  P.  A.  R.  RmsBU. 

UneoMeioIlt  Bias  in  Walking 

Som  m  or  tirdve  yean  afo  I  nuuie  aome  eiporioMaU  apoa 
the  nfeiiect  of  Mr.  Laidea'i  letter  m  Natvu  (Jaa.  ly,  p  Ms), 


iianiely,  unconsei  >us  l  iis  in  walking.  Tho  experiments  mr< 
not  im-iieruus,  but  they  Ict't  no  <loubt  in  my  mind  as  to  thecanse 
i  f  divergence  fr.>ni  a  s'taiijht  path.  My  n  »fcs  v%erc  sent,  at  my 
father's  suggestion,  to  the  late  Mr.  Dougl.-Ls  Spalding,  who  was 
aliout  to  undertaiic  experiments  on  the  curious  power  which 
animals  have  of  finding  their  way.  I  rather  think  he  made 
some  trials  «ith  pig-,  but  I  believe  he  never  published  anything 
on  the  subject.  In  stating  my  results  1  am  compelled  therefore 
to  rely  on  memory  ot.ly. 

I  b^n  with  walkin;;  myself,  and  getting  varions  friends  to 
walk,  with  eyes  shut  in  a  grass  field.  We  all  walked  with 
amazing  crookedness  in  paths  whi:h  were  not  far  removed  from 
circles.  I  myself  and  Mr.  Galton  on  the  first  tri.al  <l(;iirri!i<.d 
circles  of  not  more  than  fifty  yard<  in  diameter,  although  we 
thought  we  were  going  straight,  and  afterwards  1  was  generally 
unable  to  impose  a  sufliciently  strong  conscious  bias  in  one 
direction  to  annul  the  unconsGtons  biu  in  the  other.  1  believe 
we  all  diverged  to  the  right  excepting  one  of  lu  who  was  »tron|^/ 
lcft-h*ndcd. 

1  then  got  ei^ht  village  schoolboyi»  from  tea  to  twelve  j«an 
of  age,  and  ofTcred  a  shilling  to  the  boy  who  ahoiild  walk  ; 
sir.iightest  blindfold.    Ueforc  the  contest,  however,  I  dusted  I 
some  si«dust  on  the  ground,  and  after  making  each  of  the  boys 
walk  over  i',  mexsure<l  thrir  strides  from  right  to  left  and  left  to  ' 
ri^ht.    T  hey  were  also  made  to  hop,  and  the  f  jot  on  which  Ihejr 
hopgied  wa>  noted  ;  they  were  then  made  to  jump  over  a  stick,  \ 
and  the  foot  from  wfalcB  ttey  sprang  was  entered  ;  lastly,  they 
\\erc  instructed  to  throw  a  rtone,  and  the  hand  with  whicli  tlicy  I 
threw  was  noted.    Each  of  these  tests  was  applied  twice  over, 

I  think  they  were  all  right-haoded  in  throwing  a  stone,  but  I 
believe  that  two  of  them  exhibtolaome  mark  of  being  partly 
left-handed.  The  six  who  were  totally  right-handed  strode 
longer  from  left  to  right  than  fipom  right  to  left,  hopped  on  the 
left  kg^  aad  TOM  ia  inmping  from  that  leg.  One  boy  panaed 
the  opposite  omwM^  and  the  leal  walked  irregularlv,  bat  with 
no  average  difler-noe  between  fail  strMes.  When  tnlatoha|vhe 
hopptd  on  one  leg,  and  in  the  repetition  on  the  olhar,  and  I 
could  not  dearly  make  up  my  mind  which  1^  he  wad  moat  ia 
jumping.  When  I  took  them  into  (ht  Sdd,  I  made  dhe  bots 
suoeesMrolj  take  a  good  look  at  a  idck  at  aboat  foity  jninU 
distaaee,  aM  then  blindfolded  them,  aad  alarlcd  them  to  w«lk, 
guiding  them  stntMit  for  the  firu  three  or  fonr  paces.  The 
result  was  that  the  Mft>lc«ed  boys  all  diverged  to  the  ri^^t, 
right«lqgged  bo|»  di»c^|ed  to  the  left,  and  the  one  who  woaU 
not  reveal  hfanMlf  woa  the  prise,  llie  trial  was  fcpealad  a 
second  time  with  closelr  similar  resnlt*,  atthoogh  toe  prize- 
winner did  not  «alk  acaify  ao  stra^jht  oa  a  saeoad  trisL 

I  alM  mesaared  the  strides  of  wpM  md  of  soma  of  ay 
friends,  and  found  tbe  tanm  conacetion  between  divergeaca  and 
comparative  leagtb  of  stride.  My  own  step  from  left  to  right 
n ab«ttjk^HiMr«4Ju^iadi Imigfr thsn  fhim  right  to  left,  and 

Commcat  on  the-«  experiments  seems  needless,  aad  Oay 
antbaiy  eoafinn  Mr.  I jirdcn  in  bii;  view. 

It  seenK  to  be  generally  held  that  right-Ieggcdnesa  is  camauacr 
diaa  the  rcvene  ;  this  I  maintain  to  be  incorrect.  I  baBaat  dtal 
nine  oat  of  ten  stron^lv  right-handed  persona  are  left«lcgged. 
Every  ac'ive  effort  with  tM  right  hand  Is  almost  necessarily 
accompanied  by  an  eflfort  with  ue  left  leg,  and  a  right-handed 
man  is  doMSt  compelled  to  use  his  left  leg  more  than  the  other. 
I  beHrn  that  Sir  Charles  Bell  considered  that  men  were  gene 
rally  r^jht-Iegged,  and  sought  to  derive  tbe  castom  of  mountiiy 
a  hor<e  from  tne  left  side  from  tbe  fact  that  the  right  leg  is 
stronger  than  the  other.  I  suggest  as  almost  certain  that  we 
mount  on  that  side  becau-e  the  lon.4  sword  is  necessarily  worn 
I  on  the  left,  and  would  get  between  our  legs  if  we  went  to  the 
:  off-side  of  the  borsc.  Some  of  your  readers  may  pcrha])s  be 
able  to  tell  as  whether  the  Chinese  do  not  wear  their  shott 
swords  on  the  right  and  monn*.  their  hordes  from  the  rifjht. 

1  will  not  hatard  a  conjecture  as  to  why  the  rule  of  tiie  road 
in  Clrcat  Hritain.  and  inside  of  the  to\\n&  of  Florence  -ami  if 
Salrburg  (.'),  is  different  from  that  adopted  by  the  re-t  of  the 
world.  For  an  armed  bor-eman  the  English  rule  is,  I  jircsume, 
more  advantageoo^  both  for  attack  aad  dofence. 

January  20  G.  II.  D.vrwin 


TiiK  question  whether  a  maa  will  walk  to  tbe  right  or  left  in 
a  mist,  in  darkness,  or  if  blindlblded,  has  led  to  lillle  con- 
troversy and  dispute.  Almost  every  coneehrable  reason  haa  had 
its  adTooales  for  the  fact  that  soawmea  perriataat^  tara  to  ^ 
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left,  and  others  to  tbe  right,  when  ivalkii)g  without  the  aid  of 
■i^t.  T  am  familiar  with  some  ambidextrons  men,  and  about 
die  same  number  of  left-handed  men,  bat  I  cannot  recall  a  single 
instance  of  a  left-legged  man,  and  think  they  must  be  lootewhat 
rare.  In  tbe  present  qttestk>n  it  might,  perhaps,  be  well  to  put 
■aide  peculiarities  of  the  arms — as  occupaiion  and  education  enter 
very  lar^^cly  into  the  method  of  their  use— and  confine  obMsrvations 
to  the  Ic^H  alone.  Mr.  Ijirden  hu,  I  think,  very  nearly  arrived 
at  the  solution  of  the  problem  with  his  delinition  of  right  or  left 
strong  Irggcd  men  circling  to  the  right  or  lef:  i<-  pcctivcly.  I 
take  cxcepti'in,  however,  to  his  referring  tin;  [.cLuiiarily  to  the 
strtngth  nf  the  limli,  a;ii!  tliiul.  die  fiil  ivtin^  Migge-tii>n  may 
aflforahcl|iin  the  nu  icr.  l  ei  ,;  lunUil  up.m  utMervations,  and 
providini:;  are.is  11  lor  tinliiit;  in  \'. ;>I1-. m^;  m  cither  rij'ht-or  left- 
legged  men  liSi  I  tuu  frcqucutly  rciu-irkcd  «f  laic  years  th;U 

short-Ieggednc's  -  on  nnc  -iilc  other  is  of  common  (xrcui 

rence — the  cau>c  is  lioubilcss  attributable  to  a  retardation  in  the 
growth  of  the  limb  cau>ctl  by  one  ■  r  more  of  ilie  many  illnesses 
to  which  we  are  subjict  lu  tlic  carlii  r  years  cf  our  life.  Kxccpt- 
ing  when  the  rclardation  in  the  gti  wtli  .if  ihc  limb  is  cirsidcr- 
able,  it  produce^  n  »  inconvenience,  anil  the  possessor  of  a  limb 
shorter  than  its  ffllow  by  v>me  tenths  of  an  inch  may  ni-ver  bi: 
aware  of  the  ilrlicitncy.  To  apjily  thi^  frttt  so  iht-  i|iio-^tiun  (it 
is  another  iii.ilter  why  the  left  11-,;  i^  uimic  Irnjii;.  ,lly  tl>c  ^hort 
one),  Ml.  Lardcn's  str^iij;  leg  bliou!J  corrc>[jui,d  to  my  I  iijj  leg. 
The  lonj;  leg  makes  a  lunj;cr  step  in  proiiorlivin  to  the  differetice 
in  its  leiiijth  over  iLs  fellow.  If  the  rij;ht  be  the  loiipcr  le<^,  as 
is  oftentr  the  case,  the  w  .ilkcr  will  circle  lo  the  left,  and  vice  z  cr:-&. 
In  my  experiments  1  ("ixerl  a  drawing-pin  iiitn  the  sole  of  each 
boot,  fCltttcd  Li  h.ird,  level,  untrodden  piece  of  -nnrl  on  the  »ea 
shore,  aNjut  250  yniil-.  in  length,  ami  11-nl  a  mc.isuri:ig-tajw: 
which  wouM  take  ten  or  twenty  paces  in  1  nc  nica- urcinrnt  for 
ohtainin}^  the  diflerence  in  Icni;ih  nf  the  j  accj"  ;  the  drawing-pins 
afford  a  dcMnite  and  preci-c  loar-  in  the  sand.  To  insure  a  good 
and  rrgiihir  ^lait  1  .^l«ays  alh.wtd  uiy  umn  a  few  yardsstart  with 
hi'  eye--  open  anl  fixed  oil  the  di-tant  mark.  lie  then,  withuut 
stopping,  put  over  hi*  bead  and  face  a  cardlH>ard  cylinder  open 
at  the  top.  Thiii  alloHS  ihe  eyes  to  be  open,  whilst  effectually 
preventing  any  ktcral  vision.  I  think  thi^  small  detail  as  it  b, 
important,  as  a  bandage  tied  round  the  head  tCWt  flW  VJd  is 
•oiaetimes  unpleasant  and  often  c  nf using. 
97f  AdtUoe  K«ad  Taos.  H AWKiunr 

DtAisIen  of  SdenltAe  Mmoin  ' 

Prof.  Tait's  letter  in  voiir  isbue  of  December  27  (p.  196) 
raises  two  questions  of  interest  tt>  the  Cambridge  Philosophical 
Society.  Pruf.  Tait  states  that  during  the  last  thirty  years  he 
has  received  very  few  of  the  pulilications  of  the  Society.  I 
cannot  find  from  the  records  of  the  Society  that  Prnl'.  l  ui  has 
ever  expressed  the  wi-h  to  have  the  publicationi  sent  to  him. 
The  Cainbrid(;c  rhiloso|.hical  .S.icicty,  like  the  Royal  Socictyof 
London,  Ihc  koyal  .\vtrononjii;al  Isotiety,  and,  I  i>elieve,  other 
scientific  socictic- ,  -miUit.  putilii  ati- ms  to  all  lello'.s  .wh  >  eliini 
them  w  ithin  a  rea nnal  le  time  fioiii  the  date  of  is>ue.  .Any 
Fellow  ie.|UC'  tii^  ill  it  lu! ii  111  may  in  the  future  be  M;nt 
to  him  receixe,  ',!iein  av  they  api>car.  The  "^econd  point  is  the 
freedLstrii  utiun  i  f  copies.  I  find  that  at  the  |  resent  date  the 
Trantaiitons  or  J'rtxcedmgs  of  the  SodetjT,  or  both,  arc  sent 
rither  gr.'iUs  or  in  cxchai^t  filT «ttWpdlltetloni  tOlteibllO<ri«g 
nuuberof  centre*;— 
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Of  ttb  160  aiboat  40  have  been  added  since  the  year  1869. 

laBdfaibiDEh  at  1  resent  there  are  three  centres  receiving  the 
pAKettions  <^  the  Society.  I  doubt  very  greatly  if  there  are 
■Magr  •oeteties  which  doaamnchu  the  Cambridge  I'hilosophkal 
SwWy  lowMds  tpraadtatK  (Imv  pufalitatkHu. 

R.  T.  G1.AXSU001C 
Secretary  GuDbiidft  Phikeapfeiod  Soetaty 

Cambridge,  January  19 


Recent  Low  TcnpeimtaMe  ia  Aneriea 

On  or  ab  lut  1  icccnibcr  I9  s  )nic  very  low  temperatures  are 
reiwrtol  to  have  been  r(a[istcred  in  Manitoba.  At  Knictsun,  in 
Ut.  49  ,  a  cold  of  46"  baow  zero,  and  in  DHkote (United  Steio) 

-  49"  .ire  icc'irded. 

I  do  not  I  resuni'j  to  say  ih.i!  these  leinperalurcr.  arc  incor^ 
rcctly  given,  but  they  must  l>e  received  with  some  di»tnMt, 
.arising  from  pos  ible,  I  mejelmoet  Mj  pfobnblc^  defect  in  the 

thermometers  iise<l. 

These  soutccs  of  error  are  two,  and  by  no  means  uncommon. 
First,  Ihc  construction  of  the  inslrunicnt  may  be  defective. 
Second,  it  is  not  unusual  during  the  heat  of  summer  for  a  ^  or- 
lion  of  lite  spirit  lo  l>ceomc  vap<ni-,ed,  and  afteruaids  c  ii- 
dcnsed  in  the  uoi>rr  end  ni  the  tube.  It  the  -p irit  is  coloui lei.,-, 
and  it  the  detached  tluid  exlcnds  <iown  to  ihe  uieul  ls:iid 
which  keeps  the  lul>e  in  its  1  lace,  the  error,  «hich  may  amount 
to  8*  or  more,  is  not  readily  iKiticcd,  uiilc-s  'pecially  looked  .'••r. 
I  had  several  e.xauiples  of  this  er.-  r  ia  tliermometers  u-ed  bv 
me  in  Canada,  and  one  not  long  ago  at  the  house  ofan  English 
gentleman,  who  had  pcrfeci  ralui  In  the  uMMiclimi  er  hie 

thermometer. 

Of  tbe  errors  arising  from  defective  construction  there  were 
two  notable  example>i  amorg  some  twenty  tliernionicters  w hich 
were  tested  by  freezing  mercury  at  (  lieat  bear  L.  ke  in  ihc  winter 
of  1S48-49.  F.ightecn  of  these  iheruiomcters  ai;rtei'.  very  cinvely 
with  each  other,  indicating  -36"*S,  or  .^bout  2  to  1  liiijh.  !  "< 
others,  beautifully  finished,  and  ro.-ide  by  a  I-ondon  maker  ot 
high  repute,  showed  at  tbe  same  lime,  a:  <1  under  finiler 
ciiCTltMOft,  57*  below  lero.  or  about  19°  of  error. 

JOHK  KAB 


Meteors— Unpublished  Notea  of  November  30,  ftc. 

On  November  30,  at  8.27  p.m.,  a  large  meteor  passed  from 
Dubbe,  in  tbe  I'lough,  through  the  lower  part  of  Auriga,  ex- 
ploding in  sparkling  reddish  light ;  and  at  9  another  described 
nearly  the  fame  line,  but  %\ithoiii  e5t|.|'>sinn.  'l"he  latter  left  a 
very  vivid  bluish  light  1  ii  vaib,  which  la»tcd  about  ten 
seconds.  At  lO-SJ  a  very  large  meteor  dropped  right  down 
from  Psi  Urtae  Majori!:,  and  disappeared  in  a  black  cloud  a  few 
degrees  above  the  horizon.  At  II.  10  one  si«d  rapidly  from 
Beta  Urssc  Minoris  through  between  Epsilon  and  Zela  (Mitar) 
UrsK  Majoris,  and  exploded  in  very  brilliant  *»hite  light.  At 
11.20 one  proceeded  noma  point  about  i'  bch>w  Benetnascb, 
and  disappeared  in  tbe  right  shoulder  of  Hercules  without 
expdoiion.  At  II. 25  one  blazed  out  from  a  point  2*  above 
Etanin,  and  disappeared  near  Beta  Cygni.  At  11.30  a  large 
and  brilliant  but  a  transient  meteor  went  from  Omicron  Uis.t; 
Majoris,  and  disappeared  in  the  tail  of  the  Dragon.  At  11.35 
one  dashed  out  from  a  point  about  1"  above  Pi  Ur>ar  Majoris,  and 
I  thoecltt  that  it  would  go  Ibroittk  Mcimlt,  bnt  just  before  it 
rcMhedlf eralc  it  curved  Mddenlf  wm  itaad enploded.  About 


IS  n  amnat  of  mail  ones  were  seen.  DeceBbcr  1 — Metcore 
seen  at  0*13  e.iB.,  atS,  1.13,  1.23,  1.45,  3.30.  3.40,  4.  4.33, 
4.40^  4*55.  5-7.  S-'O.  5  '8.  December  4— At  iis  ajn., 
1_trt^  %,t$,  2.38 ;  and  a  number  of  meteors  were  observed 
betiKicn  5  and  6  fun.  Oceemfaer  5— A  goodly  anmber  of 
melean  sea  froM  1  a.ni.  to  6,  and  fran  8  p.n.  to  10.  De- 
eember  6— i.ta  ajn.,  1.15, 1.92,  2.10,  2.30,  3.40,  5.21,  5.35. 
Deeenber  7— Thraeaieieors  seen.  I  December  8, 9,  10,  and  re- 
Only  •  few  ncteon  were  observed  here  ;  and  from  the  nn- 
tmanUeaiate  of  the  weather,  not  n  meteor  conld  I  manage  to 
see  since.  I  have  ascertained  the  paths  of  all  the  abovei 
bat  to  g^ve  them  all  w  odd  encroach  too  n.uch  on  your  1  _ 
will  supp^  pacticnian  if  required.  On  November  30 
~  'I  laet  Acre  was  a  brilliant  display  of  oieteoca.  A 
Minorids,  Taurids,  and  Geminids  were  seen. 

 J .  their  appearance  from  December  4  to  8. 

On  Deoonhcr  8  •  hCMlUU  noUde  nuhed  through  the  doad* 
ftem  aondi-wcBt  to  aenth^*,  at  6  pim.  Not  a  star  ia  that 
■ait  of  the  heneas  eonll  he  aeea  at  the  time,  bnt  tbe  moon 
shone  dtadya  litde  to  Ihe  left  of  it.  The  point  at  which  it 
appealed  waa  a  few  degrees  hicher  than  the  moon,  and  it  div 
appealed*  few  degrees  above  the  earth.  It  blazed  in  and  ont 
three  diilrrent  tiaies  on  its  way  throng  the  bladi  clouds,  and 
alittleliebn  the  end  of  itsiounieTit  swelled  ont  into  a  huge 
baUofredfire^aadbThs  eaploaien  it  mnndned  tie 
and  earth  «i&  iii  brig^  crfanMnV^  Afew 
of  thespeemiefaiMra  eteaMtistdieennnal  appAtion.  No 
iatoaation.  Left  ia  Itt  wnkn  n  red  bdt  of  ink  The  H^ef 
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moat  of  the  meteors  was  blue,  or  the  colour  of  electric  light.  A 
number  of  the  metcori  curved  suddenly  roand  jut  before  dis- 
appearing.   Numbers  of  meteors  were  Mien  dropping  into  black 
clouds,  others  seen  dropping  out  of  them  down  to  the  hori^^uu. 
MoMvale,  Puslejr,  Janujuy  14  Donald  Cahkjiun 


BRITISH  APHIDES^ 

ENTOMOLOGISTS  are  fond  of  atuching  themselves 
to  moM  special  group  of  insects — bees,  beetles,  or 
butterflies ;  but  there  are  very  few,  we  beUev«^  who  Uke 
an  interest  in  collecting  the  wingea  or  wioglen  fonm  of 
the  Aphidev  One  is  very  apt  to  overlook  the  value  of 
the  work  of  a  mere  collector,  but  it  comes  home  to  us  when 
amid  a  group  so  1  ir^je,  and  so  important  from  an  econo- 
mic point  of  view,  as  ihii  of  the  plant  lice  is,  we  find 
only  some  half  a  dozen  of  our  British  naturalists  collect- 
ing •peciraens  of  the  species  or  making  observations  on 
tiiA  marvellously  strange  habits  of  their  heterogeneous 
fofOll.  Under  thMe  drcumstances  it  was  most  fortunate 
dkit  a  lociaty  like  die  Ray  Society  was  in  existence,  for 
the  number  of  those  intecested  is  the  aubjea  of  the  his- 
tory of  British  Aphides  would  have  been  too  miaenbly 

small  to  have  j'.i'^tilied  any  publisher,  no  matter  how  ener- 
getic, from  publi:>hi:ig  .ui  account  of  these  insects;  but, 
thanks  to  the  Kay  Society,  we  have,  is  the  works  published 
by  them  for  their  subscribers  for  the  year-*  1S75,  1877, 1S80, 
and  1 883,  four  handsome  octavo  \  .  > .  ncsby  Mr.  (I.  Bawdier 
Budcton,  F.R.S.,  which  seem  well  entitled  to  their  desig- 
nation of  a  "  Monograph  of  the  British  Aphides."  These 
vofainie%  bftiridftff  the  text,  contain  over  140  plates,  of 
wUdi  ten  are  deroted  to  anatomical  details,  and  the 
rest  to  coloured  portraits  of  the  species  both  in  their 
immature  and  various  mature  forms,  and  fn  some  few 
instances  there  are  representations  of  the  various  para- 
sites which  feed  on  them.  It  is  to  be  specially  noted 
that  these  fijurci  are  both  drawn  and  lithographc  1  by 
the  author,  and  certainly  a  more  interesting  scries  of 
life-like  figures  of  Aphides  is  nowhere  to  be  foand. 

While  It  seems  true  that  the  .\phides  are  not  general 
favourites  of  tlte  collector,  it  is  also  true  that  no  group 
of  insects  has  attracted  more  attention.  For  nearly  a 
eeatnry  and  a  half  the  mjrs^es  of  their  growth  and 
development  have  been  laboriously  inquired  into,  and 
the  researches  of  R&umur  and  Oiarles  Bonnet  in  the 
eighteenth,  and  those  f  Huxley  in  this  our  nineteeth  cen- 
tury, have  not  exhausted  ail  the  marvels  of  these  strange 
fornts.  Their  history  makes  them  in  many  ways  attrac- 
tive. Thus,  to  those  interested  in  the  details  of  embryo- 
logy, these  Aphides  present  questions  fur  solutio.i  of  the 
greatest  imporunce,  ani  concerning  wlii.  h  there  is  still 
no  absolutely  settled  opinion.  Even  the  brilliant  invcs- 
^iratioaii  as  (o  tliU  bcanch  of  the  subject  by  iiuxley  still 
WRwork  to  be  done.  To  the  general  naturalist  they 
present  a  source  for  abundant  studv — not  only  their 
varied  and  often  strange  forms,  but  their  curloos  habita- 
tions and  the  defences  which  they  seem  to  have  against 
hosts  of  ditTercnt  insect  foes  ;  while  to  the  practical 
economist  they  have  an  immense  interest  when  he  thinks 
that  by  their  success  in  the  struggle  for  life  they  cause 
distress  to  human  nations,  often  bringing  about  ilccreasc 
in  the  amount  of  our  food  material  and  an  increase  in  the 
amount  of  our  taxation.  To  name  the  Hop  Fly  or  the 
Vine  Aphis  is  to  at  once  illustrate  our  meaning. 

It  is  not  our  intention  to  write  a  criticism  on  Mr. 
Boditonti  learned  nwoognph}  it  pleases  us  better  to 
introduce  it  to  our  readers  as  a  scientific  work  full  of  many 
easily  read  and  wonderful  histories  of  our  nadve  species 
of  plant  lice— one  that  the  reader  will  not  lay  down  in  a 
hurry  when  he  once  tikes  it  up  ;  one  in  which,  open  where 
he  will,  be  siiaU  nnd  something  in  it  to  interest  and 
nttraet  iiin.  In  order  that  we  may  in  some  measure 

'  "M  .noiraph  of  ih;  Britinh  Aphidei  ■'  By  Gonfe  Uti«i!ler  Bucktoa, 
r  K  S  ,  4e-  Kour  volucn'-. ,  briu^  the  »alu  ne»  i«ucJ  by  lli  r  K»y  Sooeiy 
of  Loodwa  to  tlicir  (ubtcritKn  ijt  the  yean  18;],  1377,  <Bio  mhI  My 


I  prove  this  we  will  give  a  brief  sketch  of  the  chief  subject- 
I  matter  of  these  volumes.    Passing  over  the  disquisition 
I  as  to  the  origin  and  meaning  of  the  word  "aphis,"  we 
have  a  general  history  of  the  group ;  included  under  this 
heading  we  find  a  sketch  of  their  anatomy,  an  UCCOnnt  of 
the  most  noteworthy  contributions  to  their  history  lly  tike 
earijr  wiiterit        sketch  of  what  is  known  as  to  ttwir 
netanerelioees  end  tbdr  venr  strange  rcprodoctioa. 
:  This  is  followed  by  the  classincatory  portion,  in  whidi 
full  diagnoses  are  given  of  the  genera  and  sjiecies. 

Mr.  Buckton  woukl  account  for  the  want  of  activity  in 
our  entomologists  in  their  study  of  this  group  by  the 
confusion  into  which  the  group  has  fallen  with  reference 
to  its  synonomy.  One  species  of  Aphis  possesses  no  less 
than  thirty  synonyms,  while  in  another  case  the  same 
name  has  been  given  to  no  less  than  six  different  species 
of  the  group.  There  is  this  further  difficulty  in  their 
study^  tut  tbe  distinctive  dMgactcci  are  far  less  marked 
than  m  most  other  insects.  As  to  colour,  not  only  are 
the  young  sometimes  in  this  respect  quite  unlike  their 
parents,  but  their  hue4  vary  with  the  hour,  and  even  the 
adult  forms  may  uiuIerL;o  a^  great  a  change  in  their  tints 
as  the  autunm  leaves  aniongs;  which  they  nestle. 

The  family  itself  belongs  to  the  order  of  the  Hcmi- 
ptera  and  to  the  sub-order  1  iomoptcra,  where  it  is  located 
between  the  families  Coccida;  and  Psyllid.c.  Among 
the  anatomical  peculiarities  it  may  be  noted  that  the 
winged  forms  are  provided  with  no  less  than  three  dif- 
ferent kinds  of  eyes— ooelli,  compound  eyes,  and  supple- 
j  meiitary  eyes.  The  larvae  of  some  have  eyes  ;  in  ooiisrs 
the  eyes  are  quite  rudimentary  ;  while  in  some  subterra- 
j  nean  forms  they  are  absent.   Though  all  the  winged  forms 
:  have  ocelli,  yet  their  nocturnal  habits  are  not  marked.  -Mi 
j  the  Aphides  are  suctorial  in  their  habits  ;  as  the  source  of 
I  tlieir  l  iod  varies  so  does  the  structure  of  tfic  mouth  parts, 
espcc  ally  the  rostrum  and  seta;.    \n  Sloinaphis  quercis, 
'  feeding  lu  the  alt^urnuiu  of  the  oak,  the  rostrum  is  nearly 
I  twice  the  length  of  the  insect,  and  the  sctic  are  much 
longer  ;  and  in  the  genera  Laehnus  and  Schitoneura,  in 
i  the  young  Iwrn,  the  leatrum  projects  beyond  the  end  of 
the  abdonee,  »d  is  carried  as  ff  it  were  the     of  tlie 
insect ;  wUte  in  the  young  of  Cfurmes  lands  the  Ifloz 
and  delicate  seta;  are  coiled  into  a  spiral,  which  would 
seem  to  .icl  as  a  kind  of  spring  cable  by  which  the  insect 
moor->  itself  so  to  us  feeding  ground  that  it  is  not  easily 
dislodged  by  therouL;h  winds  of  early  sp:.]!^  as  they  play 
amon^'  the  larch  branches.    The  punciuic,  ne  not  made 
by  the  rostrum,  which  Seems  only  to  acL  as  a  sheath,  but 
by  the  setx,  which  can  be  seen  to  lance  open  a  number 
of  the  paiettchymatoos  odia,  and  so  cause  a  plendfiil  ilov 
of  cell-contents. 
I    On  the  question  as  to  the  function  of  tlie  comides,  die 
,  author  does  not  agree  with  Kaltenbacfa  that  they  are 
organs  connected  with  the  respiratory  apparatus,  but 
rather  regards  tlietn  as  the  external  terminations  of  ex- 
cretory ducta.    As  to  honey-dew,  the  re  marks  of  Kirby 
and  Spence,  ascribing  it  to  a  secretiun  of  Ajjludi^s,  is 
accepted  as  true  by  almost  all  who  have  written  on  the 
subject— including  the  author — though  others,  among 
whom  may  be  mentioned  Liebig,  Sir  J.  Hooker  (1S73), 
Boussingault  (1^72)1  still  combat  tJiis  view. 

The  chapter  on  the  bibliography  begins  by  alluding  to 
the  woilc  of  the  cetebcated  anatomist  and  philosophical 
lens  grinder,  Leuwenhoek,  in  1690,  glances  at  that  of 
Rdaumur  (1737),  Charles  Bonnet  (t779).  Geer  (1778); 
the  more  tnodern  writings  of  Schrank,  ilausmann, 
Burmeister,  Harting,  Kaltenbach,  Kyber,  Morren, 
I  Leuckart,  von  .Siebold,  Rat/eburt;,  and  Koch  ainMiig  the 
Germans  ;  Fasserini  among  the  Italians  ;  bignorct,  Bal- 
biani  and  Claparedc  among  the  French  writers  ;  New- 
port, F.  Walker,  Haliday,  and  Huxley  among  the  English 
writers  on  tbe  subject. 

Aphides  are  to  be  found  almost  everywheie  througfaonk 
Britain.   Some  we  hardy  enough  to  thiive  on  the  ebony 
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heaths  of  Scotland  and  Northumberland,  whilst  others 
win  live  almost  in  the  reach  of  the  spray  on  the  sea- 
shore ;  tamstrial  and  aoiiatic  plants  aie  alike  subject  to 
thdr  attacki.  Soma  ibea  oa  iueculent  bertw,  others  on 
hanl  tiniber  trees ;  otheit  acain  on  the  roots  of  flowering 
plaati.  Sometfanes  the  vhtte  \Tater  lily  {Nymphaa  alb^ 
IS  almost  destroyed  by  the  myriads  of  RhopAloiiphum 
nymphaa  which  crowd  on  its  leaves  and  llower^.  While 
certain  trees  and  shrubs  appear  to  be  attacked  exclusively 
by  their  own  peculiar  Aphis,  other  trees  give  nourish- 
ment indiscritiiinateiy  to  numerous  species.  Thus  the 
oak  is  attacked  by  at  least  six,  the  willow  and  birch  by 
eight,  and  the  conifers  bjr  the  same  number.  Some 
frmlues  of  plants  are  free  or  almost  fre«  from  them,  such 
as  the  GcBtiaB  and  Irid  fiuniUei.  But  one  species  of 
the  large  group  of  the  ferns  Is  as  yet  known  to  bo 
attacked  by  them;  indeed  the  cryptogams  are  as  a 
general  rule  very  free  from  Aphides  ;  but  wa  have  koown 
a  species  of  Marsilea  to  swarm  with  them. 

The  migration  of  the  Aphides  is  still  involved  in  some 
mystery,  and  we  seem  to  have  as  yet  no  certain  know- 
ledge of  the  winter  habitats  of  numerous  species  which 
seem  to  occur  only  during  a  few  weeks  of  midsummer, 
such  as  Sipkonophora  milUfolii,  which  may  be  found 
finooi  July  to  September,  and  thien  entirely  dudes  our 
BOCiee  Cm-  the  test  of  the  year. 

The  peculiar  habits  of  the  species  opens  an  im- 
mensely inlcrestin;,'  subject :  some  are  almost  sedentary, 
others  .iri>  fairly  active  ;  some  form  receptacli-s  which 
straiigciy  luiiiuc  fruits ;  some  if  disturbed  drop  tu  the  ground, 
others  run  to  the  opposite  side  of  a  le.»f  or  t*ig  ;  some 
throw  up  their  hind  le^s  when  alarmed,  which  action 
gives  a  signal  to  the  rest  of  the  colony,  which  responds 
by  going  through  the  same  performance ;  some  assimilate 
their  colours  to  their  food  plants,  so  as  to  be  difficult  to 
pcKOtvek  An  inieiestiag  phenomenon  in  connection  with 
these  insects  is  tiieir  (finnrphism.  Tims  the  early  spring 
form  of  Chermes  lands  is  different  from  that  of  all  her 
progeny  till  the  last,  and  the  same  is  the  case  with  Aphis 
The-e  \  ir;:iti(niT  nften  relate  to  size  and  colour, 
but  often  also  to  cuiibuieraole  change  111  lorni  and  modifi- 
cation of  p  irt^.  The  n)ost  extraordinary  instance  occurs 
in  C/iaitophonis  uccris,  "  the  early  spring  forms  of  which 
occasionally  are  so  diverse  that  they  have  been  described 
as  belonging  to  not  only  different  genera  but  even  to  dis- 
tinct families.  Thus  Mr.  Thornton,  the  original  disco- 
verer of  tins  stnnge  insect,  gives  it  the  name  of  Pial- 
Mkorus  MmSmOHs;  afterwaids  Mr.  L.  CbHt  called  it 
Ckelymorpha  Usludo,  placing  it  between  the  Aphididae 
and  the  Cocctdae."  But  a  nearly  ctunHy  -.nkini,'  example 
occurs  in  the  dreaded /'/i)7/in.  r,/  ,  wlucli  has  two 
entirely  different  habits  of  hfc  and  form,  la  one  it  is 
active  and  wiQged;  in  the  other  it  is  apterons  and  sub- 
terranean. 

We  would  have  hked  more  ample  information  as  to 
the  geographical  distribution  of  the  group.  We  read  that 
"it  is  confined  to  tiie  more  temperate  regions  of  the 
glot»^"  and  "that  as  we  approach  the  tn^cs  it  appean 
to  give  way  to  such  forms  as  Coccus."  Over  the  whole 
continent  of  Europe  they  are  spread,  and  across  Europe 
into  the  Amur  district  of  China.  They  abound  in  North 
America ;  seem  not  to  be  indigenous  in  New  Zealand, 
though  in  this  country,  according  to  Prof.  Hutton,  im- 
ported species  were  often  very  destructive  to  the  crops ; 
and  nothing  is  said  as  to  their  occurrence  in  Australia  or 
the  Cape  of  Good  Hope  district 

Mr.  Buckton  divides  the  family  into  four  sub- families  : 
Aphidiiue,  Schizoneurina:,  PempiilBginK,and  Lhcnncsinx. 

Vohune  i.  is  taken  i»  with  an  acconnt  of  the  first  half- 
doien  jmera  of  die  first  snh>6niiiy,  and  is  illustrated 
with  tuee  plates  of  anatomical  details,  and  forty-two 
coloured  plates  of  species.  Among  the  more  familiar 
f  pecics  whose  life-histoties  arc  given  are  the  Rose  Aphis 
(6ipko$u>pkora  rosa),  the  Wheat  Aphis  (i*.  jirtutaria), 


the  destructive  Hop  Fly  (jPhorodon  humuU),  the  Cherry 
Aphis  {MjrsMS  cerast),  nad  the  Peach  Aphis  {M.ptrsica), 

this  last  one  of  the  most  beautiliiUy  cohwrsd  of  ow  native 
species. 

Voiune  iLyWitb  fotty^ight  plates,  concludes  the  de- 
scriptive details  of  the  genera  and  species  of  the  sub- 
family Aphidin.T  with  seven-jointed  antennae,  including 
the  type-genus  Aphis.  Full  details  are  given  of  that 
troublesome  insect  Rhopalosiphum  dianthe,  the  Aphis 
vastator  of  Smee,  which  feeds  on  almost  every  cultivated 
plant,  often  swarming  on  the  potato,  turnips,  pinks,  not 
to  mention  hyacinths,  tulips,  and  oleanders,  but  which  the 
author  agrees  has  nothing  to  do  with  the  proihiciioa  of 
either  the  potato  disease  or  clubbtn^  in  crwafers.  Forty* 
five  species  of  the  genus  Aphis  are  enamerated,  and  a  very 
usefid  analytical UUe  of  these  is  appended.  No  less  than 
seven  synonyms  are  quoted  to  A.  rumicis,  Lm.,  which 
commits  such  destruction  often  on  the  bean  and  turnip 
crop,  and  which  is  not  very  particular  as  to  its  food  plants. 
Seven  species  of  tlic  j^'enus  Chaitophorus  are  described, 
and  a  full  account  is  j;iven  of  the  very  extraordinary 
dimorphism  existm;;  in  C*.  aceris.  In  this  volume  we 
have  accounts  of  the  aphidivorous  Uemerabiids 
Hyraenoptera. 

Volume  UL,  with  tirenty'^even  plates,  contains  die 
description  of  tiie  forms  of  tiie  sob-family  Aphidins  widi 
six-jointed  antennae,  of  the  sub  family  Schizoneurin*,  and 
of  some  of  the  forms  of  the  sub  family  I'emphiginjE. 
Amon;;  the  ninre  I  iinihar  species  we  have  here  the  .Aphis 
(Ptirocidia  tihc.-.  which  abounds  on  the  lime  tree,  and  so 
bedews  it  with  its  sweet  secretion  ;  the  Beech  .\phis 
{Phrlldphii  fii^i),  so  well  known  as  often  covering  the 
lea.  eh  ot  the  beech  tree  with  its  white  cottony  or  rather 
waxy  tluir ;  the  Sallow  Aphis  {Lackmms  vimiMalit)^  which 
sometimes  swarms  on  our  willows.  The  *  AlWir'— f 
bUgbt "  (Sekitomeurtt  lamgtra)  on  oar  nple  traes  is  an 
mtroduced  species,  apparently  from  Amofca.  It  appears 
that  thqr  descend  into  the  soil  in  winter  and  attacic  the 
roots  of  the  apple  trees.  S.  lanuginosa  is  the  aphis  which 
produces  the  wonderful  figdike  ;;alls  on  the  elm  tree. 
The^e  galls  are  aljout  the  size  of  small  green  figs,  with  a 
small  opening  at  their  summits:  they  contain  thousands 
of  the  plant  licc.  In  1866  Mr.  .McLachlan,  travelling  in 
the  south  of  France,  gathered  a  number  of  these  galls, 
which  were  in  extreme  profusion— elm  trees  twenty  feet 
high  being  one  mass  of  galls— with  the  intention  of  bring* 
tog  them  home;  init  ttiey  made  such  an  mess  from 
die  viscid  liqaid  in  the  galb,  that  he  was  compelled  at 
last  to  throw  them  away.  Pemphigus  Uutucarius  is  the 
species  found  living  in  little  earth  cavities  in  the  vicinity 
of  the  roots  of  various  plants.  If  a  stump  of  lettuce  be 
pulled  up  in  spring,  these  "downy  tlocks"wilI  be  very 
often  detected. 

The  last  volume,  with  twenty-four  plates,  concludes 
the  account  of  the  species  of  Pemphiginse^  and  gives  de- 
scriptions of  those  of  the  sub-families  Cbermesuiae  and 
Rhizobiinae.  Mr.  Buckton  agrees  with  Passcrini,  and 
retains  Chermes  maag  the  Aphidida:.  The  Greek  verse 
on  the  title-page  of  dds  velnme  having  caught  our  eye,  we 
are  reminded  now  little  tiie  families  treated  of  in  it  are  the 
subjects  of  parasitism;  the  reason  why  seems  obscure :  with 
these  forms  the  big  and  little  fleas  seem  to  lie  down  to- 
gether, not  c.msini;  each  the  other  any  alarm.  The  Fir.'Xphis 
\Chcrmcs  iHiictis]  is  the  maker  of  the  curious  cone-like 
galls  of  the  spruce,  and  a  closely  related  species  is  often 
very  destructive  to  larch  plantation^.  Of  the  genus  Phyl- 
loxera two  native  species  are  described,  and  a  rail  ^^umint 
of  the  Vine  Aphis  {P.  vitis)  now  introduced  into  tmr 
iiothouses  is  also  given.  Inthisaooevntweiuweaveryin- 
toresdng  ud  important  communicadon  Heom  that  eminent 
entomologist,  Jules  Lichtenstein,  in  which  he  gives  a 
summary  of  his  views  on  the  metamorphoses  of  the  plant 
lice.  This  volume  has  appendet!  to  it  cha;  tcrs  on  Aphides 
in  their  economical  relations  to  ants ;  on  the  reproduc- 
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tion  of  Aphides  ;  on  the  biology  and  morphology  of 
Aphides ;  on  the  antiquity  of  the  Hemiptera,  and  par- 
ticularly with  regard  to  the  Aphtdinee  as  repiesentea  in 
the  sedimentary  rocks  and  in  amber ;  diagnoaM  of  the 
Aphides  foond  in  amber  are  giveiif  with  figom;  and  we 
hMsabo  aa  accoontof  tboee  knoim  to  oocor  in  afiBasil 
Mate  ia  America.  Directions  for  the  mooBtliig  and  pre- 
lervaHon  of  Aphides  are  given,  and  we  find  a  very  com- 
plete bihliofjraphy  of  authors  who  have  treatM  aboot 
Aphides,  and  a  \cry  excellent  f^encral  index. 

In  conclusion  it  only  remains  for  us  to  congratulate  the 
author  on  the  very  successful  accomphshment  of  this  | 
important  work,  which  is  certain  to  excite  an  interest  in 
this  marvellous  group  of  insects,  and  the  Ray  Society  on 
being  the  medium  of  publishing  the  aHNt  bcwiUfuUy 
ilhMtfWcd  worit  on  the  Aphidaa  that  baa  aa  jwt  nppaared. 


EARTHQUAKES  AND  BUILDI.SGS 

A COMPLETE  discussion  of  the  effects  whttii  e.utii- 
quakes  produce  upon  buildings  wfjuld  lorni  a 
treatise  as  useful  as  it  would  be  interesting.  Not  only 
would  it  involve  a  discussion  of  the  practical  lessons  to 
be  derived  from  the  actual  effects  of  earthquakes,  but  it 
would  include  deductions  based  on  our  present  knowledge 
of  the  nature  of  eacthqoake  aocioii.  Such  knowledge  is 
ablainad  flron  tfie  lecords  of  seismognphs. 

In  the  following  few  notes  I  intentionally  overlook  this 
latter  potion  of  the  subject,  and  confine  myself  to  a  few 
of  the  more  import.-uit  practical  conclusions  respecting 
the  ettcct  of  earthquakes  on  buildings,  which  may  be  of 
value  to  those  whose  misiion  it  ia  to  oract  boilungB  m 
earthquake  countries. 

'  With  regard  to  the  situation  of  a  building,  it  is 
sometimes  obser^'ed  that  after  an  earthouakc  it  is 
the  portion  of  a  town  situated  on  low  grouna  which  has 
principally  suffered,  whilst  atyoioiag  peniooa  on  hills 
may  have  practically  viilntaod  the  wsturttance.  In  1855 
thia  was  the  rule  governing  the  distribution  of  ndn  in 
Takloi  The  reverse,  however,  has  been  the  nde  in 
'N'okohama.  Speak:nj:  peneraiiy  on  this  point  it  may 
be  said  that  there  is  no  miivi-rsal  rule,  each  small  area 
in  an  cartiiqu.ike  region  having  its  s(jerial  rule.  As  a 
site  for  a  building,  theory  seems  to  iiuhcate  that  soft  earth 
or  marshy  ground,  which  would  absorb  much  of  the 
momentum  communicated  to  it.  and  therefore  act  as  a 
buffer  between  a  buiUUng  and  a  shock  approaching 
tlmwf^  other  itrat%  wonld  prove  a  safe  foundation. 
Tlua  aeeaas  also  to  b«re  been  an  oM  opinion,  for  we  read 
lint  dtt  temple  of  Diana  was  built  on  the  edge  of  a  marsh 
to  wafd  off  the  effects  of  eatthquakes,  but  experience  has 
repeatedly  shown  us,  as  in  the  case  of  T'okio  and  ^T  inila, 
that  swamp  l.ke  ground,  as  an  ear.hquake  palliative, 
has  but  little  effect.  On  the  other  hand,  hard  rocky 
strata,  where  the  amplitude  of  motion  is  small,  but  the 
period  (juick  as  compared  with  the  motion  in  the  inelastic 
material  of  the  plains,  has,  as  was  markedly  illustrated  in 
1755  at  Lisbon,  and  in  1692  at  Jamaica,  proved  the  better 
fiMmdatkMi.  Places  to  be  avoided  an  the  edges  of  diffs, 
Maupiy  and  cnttiagft.  For  emergent  wavast  these  are  firee 
•nrnoes,  and  firom  their  feces  materiala  are  InvaiiaUy 
aliet  off,  much  in  the  same  way  that  the  laM  car  in  an 
imcouplc'l  tmin  of  c.irri.i.  ls  may  be  shot  fOTWaid  by  an 
engine  bumping  at  the  opposite  end. 

As  foundations  for  a  building  there  are  two  types.  In 
one,  which  is  the  European  methcd  of  building,  the 
structure  is  tlrndy  attached  to  the  ground  by  beds  of 
concrete,  brick,  and  stooft  In  the  other,  which  is  illus- 
trated in  the  Japanese  ifaieni  of  building,  the  structure 
rests  loosely  on  the  nppir  awfece  of  stones  or  boulders. 
At  an  indiMtlen  of  tiw  nbdva  value  of  these  two  forms 
of  boildiag,  i|  mmf  be  mentioaed  that  in  Yokohama,  in 
i88a^  many  of  tt*  European  buildings  ware  naae  or  kss 


shattered,  whilst  in  the  Japanese  porli<m  of  the  town 
there  was  no  evidence  of  disturbance. 

The  houses,  like  the  foundations,  are  also  of  two  types. 
In  the  Europon  iMNUe  boilt  to  Witlistand  earthquakes, 
of  which  there  are  examples  in  Toldo  and  San  Francisco, 
and  for  which  in  America  patents  have  been  granted,  we 
have  a  building  of  brick  and  oemant  boond  together  with 
ho3p  iron  and  numerous  tie  nMb.  A  boilding  like  this, 
which  from  time  to  time  is  Jerked  backwards  and  for- 
w,ird^  by  the  moving  earth,  to  which  it  is  secured  by  the 
firmest  of  foundations,  is  expc  :ted  to  resist  the  sutidenly- 
applied  and  varying  stresses  to  which  it  is  exposed  by  the 
strengtli  of  its  part.-,.  This  type  of  structure  may  be 
comp.ircd  to  a  steel  box,  and  it  its  construction  involves 
any  principle,  we  should  call  it  that  of  strengtt  opposing 
stretch.  Some  of  the  buildings  in  Caniccas,  which  are 
low,  slightly  pynuttida],  have  flat  rooA^  and  which  are 
bouiMl  along  their  frees  w  ith  Imi^  bekog  to  thia  oidec. 
These  so-called  earthquake  jiroof  buildings,  with  the  ex- 
ception of  their  rhiTnr.e\>.  have  certainly  satisfactorily 
withstood  sma.l  cai  iliquakcs  ui  japan.  As  to  how  they 
woulti  withstand  a  disturbance  like  that  at  Casamicciola 
is  yet  problematical.  Unfortunately  these  structures  arc 
very  e\pensi\e. 

The  second  type  of  building  may  be  compared  to  a 
wicker  basket,  l  iiis  is  certamly  as  difficult  to  shake 
asunder  as  the  steel  box  type,  and  at  the  same  time  is 
not  00  eapensive.  The  Japanese  hooae  belongs  to  this 
type.  It  is  largely  oaed  on  the  neat  ooaat  of  South 
America;  and  in  Manila,  since  the  disaster  of  t88o, 
it  has  rapidly  been  replacing  the  heavy  stone  form  of 
structure  Briefly,  it  is  a  frame  house  with  a  light  roof 
of  shingle,  felt,  or  iron.  As  put  up  in  Japan,  its  stability 
chiefly  appears  to  depend  on  the  fact  that  it  is  twt  firmly 
attached  to  the  earth  on  which  it  rests,  and  that  iti 
numerous  joints  admit  of  considerable  yielding.  The 
consequence  is  tliat,  whilst  the  ground  is  rapidly  moving 
backwards  and  forwards,  the  main  portions  of  the  build- 
iiw,  by  thdr  inertia  and  the  viscous  yielding  of  tiieir 
j(MitS|  remain  compasatlveiy  at  rest; 

A  house  that  my  experience  sngvests  as  being  aaeismic, 
and  ,T.  till  ame  time  cheap,  would  be  a  low  frame  build- 
ing, w  ith  iron  roof  and  chimneys  supported  by  a  number 
of  slightlv  conca\e  surfaces  resting  on  segments  of  stone 
or  nutal  siilu  res,  these  latter  being  in  connection  with 
the  ;;round.  Kaithquake  lamps,  which  arc  extin^'uished 
on  being  overturned,  would  lessen  the  risk  of  fire,  while 
strong  tables  and  bedsteads  wonid  form  a  rdoge  to  case 
of  sudden  disturbances. 

In  earthquake  towns  the  streets  ought  to  be  wide,  and 
opoi  spaces  shooUl  be  lef L  ao  that  tha  inhabitants  m^fat 
readily  find  a  refiige  from  raUiag  buildings.  Brick  chim- 
neys runnini,:  through  a  vroodcn  buildmg,  unless  they 
have  considerable  play  and  are  free  from  the  various 
portions  of  the  building,  arc  exceedingly  dangerous.  In 
conse^juence  of  the  vibrational  period  of  the  house  not 
coinciding  with  th.it  uf  the  chimney,  the  former  by  its 
sudden  contact  with  the  latter  when  m  an  opposite  phase 
of  motion  almost  invaiiabljr  causes  an  overthrow.  In 
i8&>  nearly  every  chimney  m  the  foreign  settlement  in 
Yokohama  was  overdnown  in  this  manner,  and  the  first 
alarm  inside  the  houses  was  creatad  bw  adMiwer  of  bridis 
falling  on  beds  and  tables.  Since  tois  oocnmnea  fiw 
chimncy>  in  Yokohama  have  had  more  or  lesS play  givCB 
to  them  where  they  pa^s  through  the  roofs.  • 

Chimne.vs  \Nilli  heavy  tops,  like  heavy  roofs,  must  be 
avoided.  Another  point  requiring  attention  is  the  pitch 
of  a  roof.  It  this  is  too  great,  tiles  or  slates  will  be  readily 
shot  off.  Archways  over  openings  should  curve  into  their 
abutments,  otherwise,  if  they  meet  them  at  an  aq^ 
fractures  are  likely  to  be  produced. 

If  for  arehiteetvral  reasons,  or  as  a  precaution  afpnaal 
fire,  it  is  necessary  to  have  buildings  which  are  ■aib> 
stantial,  their  upper  portions  ought  [to  be  as  li^t  as  la 
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CODlistcnt  with  the  requisite  strength.  HoOlNr  bricks, 
Hght  tiles,  with  papier-macM  for  internal  decorations, 
have  been  recommended  as  materials  suitable  for  super- 
structures. At  the  present  time  the  city  of  Manila,  partly 
through  Government  interfierence,  and  partly  through  the 
dMke  of  the  inhahitanr*  to  reduce  the  cbancas  of  farther 
Ansters,  presnti  a  liiigQlar  appeannce  of  light  super- 
structures rising  from  old  foundations.  Iron  roofs  arc 
visible  in  all  directions,  whilst  on  the  massive  basements 
of  old  cathedrals  and  churches  upper  stories  of  wood, 
with  cupolas  and  spires  of  corrugated  iron,  have  been 
erected. 

Although  the  suggestions  embodied  in  the  above  notes 
are  few  in  number,  it  is  hoped  that  they  may  be  of  some 
practical  value.  Without  extending  them,  they  show  us 
that,  even  though  we  may  not  be  in  the  position  to  escape 
from  earthquakes  bjr  liacewaming  ovrselvea  of  thdr 

Eoacb,  «•  caa  at  least  mitigate  the  eflacts  of  these 
sasters  by  praiMr  coMtractioiL  TORH  MlUfS 

Toido 


THE  LATE  ERUPTION  OF  VESUVIUS 

/^UR  visit  to  the  crater  of  Vesuvius  on  Januaij  11, 
1884,  was  a  niu~t  interesting  one.  la  my  former 
letter  I  gave  the  rough  details  of  this  new  anqition  as 
well  as  could  be  ascertained  from  tiie  base  (tf  the  cone. 
The  lava  that  issued  on  Tuesday  night  continued  to  flow 
tiD  Wednesday  evening,  but  seemed  to  have  arrested  its 
progress  about  10  nVlock  tlnu  ni^ht,  when  I  '.v  i^  in  the 
Atrio  del  L'avallo.  I  his  strc.nn  provctl  to  have  welled 
out  at  the  base  of  the  little  cone  of  eruption  and  to  have 
flowed  across  the  solid  lava  plain  in  the  crater  of  1872, 
and  then  to  h.ive  poured  down  the  north-north-west 
slope  of  the  cone  till  it  reached  the  Atrio,  across  which  it 
extended  but  little.  Within  the  crater  of  1873  we  have  a 
somewhat  convex  plain  of  lava,  which  is  cootinooos  with, 
or,  more  properly,  overlaps,  the  crater  edges,  except  for 
a  short  distance  on  the  south-south-west  side.  The  north- 
east part  of  this  is  covered  by  the  remnanu  of  the  crater  : 
of  January,  1882.  Within  this  were  a  series  of  crater 
rings  that  have  since  filled  up  to  a  certain  extent  ihc 
cavity  of  1882.  For  some  time  the  vent  has  travtliril 
south,  so  that  the  present  cone  of  eruption  overlaps  the 
crater  ring  of  Januiry,  1882,  on  its  south  side,  whereas 
there  is  a  deep  crescentic  fossa  between  the  present  cone  j 
and  the  north  crater  ring  of  two  years  since  The  vent 
was  giving  forth  great  volumes  of  vapour,  and  there  was 
an  almost  continuous  fountain  of  fragments  of  molten 
lamL  which  often  attained  the  It^ght  of  one  or  two 
bundled  jpards.  As  a  consequence  much  filamentous 
lava,  often  as  fine  as  cotton,  was  raining  around  the  | 
crater,  and  as  we  sat  there  eating  our  lunch,  it  was  so  ' 
covered  « ith  these  rock  fragments,  that  it  rctniiro<!  a  h'-ng 
climb  on  foot  to  make  such  a  gritty  meal  palatable.  The 
eject,anienta  are  composed  solely  of  lava  in  detached 
pieces,  ejected  in  a  plastic  state  with  a  few  bombs,  con- 
sisting of  older  solid  hn  .i  fi.ii;inents  partially  fused  and 
rounded  on  the  sur£ice,  which  is  varnished  irregularly  by 
the  fluid  magma  that  envelo|ied  tbem.  This  hidicites 
that  the  lava  is  very  ntar  tbe  top  of  tbe  chimney,  which 
most  be  foil,  as  it  has  been  for  some  time.  Photography 
was  no  easy  matter  amidst  this  firrv  bombardment,  for 
such  was  the  abundance  of  the  ejectiimcnta  that  we  could 
sec  how  rapidly  the  cone  of  the  eruption  was  grovvini,'.  I 
made  a  ruuj^h  calculation  of  the  quantity  of  new  material 
expelled,  and  I  think  six  cartloads  in  four  second<  as 
quite  a  f;iir  estimate.  The  lava  that  bad  flowed  was  solid 
and  cold  enough  to  allow  my  doig  tO  CTOSS  it  with  ease, 
though  through  a  few  cracks  it  was  seen  to  lie  still  incan- 
descent, and  a  green  st^  thrust  in  immediately  Itiaxed. 
Tlie  lava  that  was  flowing  in  the  direction  of  Pompeii  is 
stfll  doing  so  ill  one  or  two  points,  apparently  at  the 
aaoM  IMS  and  plaoe  as  two  weeks  since. 


Altogether  this  eruption  seems  to  be  of  very  littiB 
importance,  and  during  the  last  four  yean  there  have 
been  many  similar  onesw  Prof.  Palmieri,  in  tbe  Ctrrim 
del  MatUmo  of  January  ii,  prophesies  a  gmtt  «nmiioii, 
but  en  what  grounds  it  seems  dilBcoIt  to  make  out. 
No  one  would  deny  that  such  could  occur  and  is  not  tni« 
probable ;  but  there  seems  to  be  no  more  reason  now  than 
two  months  since. 

The  smoke  or  vapour  yesterdiy  had,  when  seen  bv 
reflected  light,  the  s.irnc  cnj mr  as  usual,  namely,  a 
salmon  tint.  The  sky  was  very  clear,  and  I  looked  at 
the  sun  through  this  vapour,  bearing  in  mind  the  recent 
remarkable  sunseu  and  green  suns.  The  transmitted 
tight  ranged  from  a  iumttimim  brown  to  a  dirty  oni^e, 
hai^BnebthaaamecoloaraswbeBwektok  tbnnijha 
dark  London  fog.  I  noticed  that  the  Ugfat  that  traversed 
the  vapour  column  and  tA\  on  the  opposite  escnrpment  of 
Monte  Somma  was  of  a  colour  that  would  be  obtained  by 
mixing  a  mauve  with  about  equal  quantities  of  brown. 

Naples,  January  13  H.  J.  Johnstun-Lavis 


THE  EGYPTIAN  SUDAN  AND  ITS 
INHABITANTS 

AS  some  degree  of  vagueness  seems  still  attached  to 
the  term  Sudan,  it  may  be  well  to  state  at  onoe  that 
it  is  simply  tbe  Arabic  eauivalent  of  the  oldar  and  moia 
intelligible  expressions,  Nigritia,  Negroland,  which  have 
in  recent  times  somewhat  unaccountably  dropped  out  of 
use.  In  is  widest  sense  it  comprises  the  moie  or  K-^s 
fertile  zone  lyiHi;  bctwicn  the  Atlantic  on  the  one  haiul 
and  the  Red  .Sea  .md  .\byssinian  Highlands  on  the  other, 
and  strelchinj;  from  tlur  Sahara  and  Egypt  I'roper  south- 
wards to  the  (lulf  of  Cuitie.i,  the  still  unexplored  Central 
Equatorial  regions,  and  further  east  to  Lakes  .Mbert  and 
Victoria  Nyanza.  This  vast  tract,  which  may  on  the 
whole  be  regarded  as  the  true  domain  of  the  Africaa 
Negro  laoe,  is  eommonly  and  conveniently  divided  into 
three  great  sectiMis ITciiftre  Sudamt  comprising 
roughly  the  basins  of  the  Senegal  and  Quorra-Binue 
(Niger)  with  all  the  intervening  lands  draining  to  the 
.Atlantic  ;  (2)  Central  Sudan,  comprising  the  basms  of  the 
Komadugu  and  Shari  with  all  the  lands  (Kanem,  Bornu, 
iJaghitmi,  Wadai)  draining  to  Lake  Chad;  (3)  EasUm 
Sudan,  comprisini;  everything  e  i-t  of  Wadai,  that  is 
mainly  tbe  Upper  and  Middle  Nile  basin. 

PoUtlCBlly,  this  third  section,  with  which  alone  we  are 
here  Gfloccrncd,  has  for  some  years  formed  part  of  the 
Kbedive^s  possessions,  hence  is  now  more  generally 
known  as  Efy^m  Sudan.   Until  l88a  it  formed  a 
single  administrative  division  under  a  Governor-General 
resident  at  Khartum.    But  in  that  year  a  sort  of  Colonial 
Office  was  created  for  this  region,  which  was  placed  under 
a  Cabinec  Minister  and  broken  up  into  four  separate 
departments  or  divisions,  each  under  a   Ilukuindar,  or 
!  Goveriuji  tjuner.d,  directly  responsible  to  the  Minister  for 
'  Sudan  at  Cairo.    The  various  provinces  hitherto  forming 
I  the  single  administration  of  l^pdaa Sudan  thus  tieeame 
I  distributed  as  under  :— 

I  West  Sudan,  comprising  Darfur,  Kordofitt,  Bahr-dr 
i  Gbaaalf  and  Dongola,  with  capital  Fasher. 

CcitralSuoan, comprising  Khartum,  Seoaar,  Berber. 
Fashoda,  anl  the  Equator  (Uat-d-Iatwa),  with  c^rilail 

Khartum. 

!•: .\ s I  .St' [ •  A V, comprising Tdca, Suakta, aad Maiioiwah, 

with  capital  Massowab. 

Hakkak,  comprisiag  Zeyla,  Bcrbeia,  aad  Haa«r,«ith 

capital  Harrar. 

The  complete  development  of  this  scheme  has  beaa 
someiAat  rudely  interrupted  by  tbe  successful  revolt  of 
the  ''Ifahdi,"  who  has.  for  tbe  moment  wvssud  the 
greater  part  of  the  couatiy  fimm  Egyptian  cobtroL  But 
shoiild  this  MiaagaBisat  becarried  out  aftar  the  rettaratkn 
of  etdwy  a  farther  etemeat  of  contoion  will  be  intredacad 
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iato  Afikan  feogiapbkal  noneDclature,  for  we  shall  then 
haw  diree  political  tubdhntions  of  Egyptian  Sudan  bear- 
ing the  same  names  as  the  three  above  deaaribcd  physical 

subdivisions  of  the  whole  region. 

These  however  arc  matters  of  detail*  IVitll  which  states-  I 
men  do  not  usually  concern  themselves,  and  apart  from  | 
the  tei imno!o5.;y  the  projected  arran^'cment  in  this  in- 
stance really  recommends  itsell  both  on  geographical  and 
ethnological  grounds.    Thus  the  provinces  of  Darfur, 
Koidoftui,  and  Dongola,  fonning  the  bulk  of  "  Central 
Sodan,"  pveient  a  certain  physical  uniformity  in  the 
aooMwliat  MppeJike  charactar  of  the  land,  destitute  of 
foMSt  timber  and  eovercd  inoithr  widi  prickly  grass, 
scrub,  gum  trees,  mimosas,  and  other  thorny  plant?.    It  , 
is  intersected  by  no  large  stre.ims.  and  generally  open 


except  towards  the  west,  where  the  Marrah  range  forms 
a  water-parting  between  the  few  rivers  and  intermittent 
totrenU  flowiiw  south-east  to  the  Nile  and  south-west 
throttf^  the  Bahres-Salamat  to  the  Shaii  The  inhabitants 
also  are  of  a  somewhat  homogeneous  character,  the 
aborigines  belonging  mainly  to  the  oldNnbestock  ahnoat 
everywhere  interspersed  with  nomad  and  slave-hmlilW 
Arab  tribes.  This  region  communicates  with  die  Nifn 
tlirouj^li  two  historical  caravan  routes,  one  running  from 
KI  ( »bcid  north-north  east  to  Khartum,  the  other  from 
Fashcr  north-east  to  El  Dabbeh  above  Old  Dongola- 
Through  these  outlets  the  produce  of  the  land— gums, 
ivory,  ostrich-feathers,  and  slaves— have  for  ages  been 
fonnrded  down  the  Nile  to  Egypt,  the  natural  emporiom 
of  East  Central  Africa. 


The  Nil'-  :t-i  ii'  impart-  ,1  il.-l  -i.  ;  ^;co/raphical  ttoity 
to  the  more  fertile  and   bcttir   watered   pronnces  of 
Khartum,  Senaar,  Berber,  l  ashoda,  and  the  Equator, 
fonning  Uie  second  division  of  "  Central  Sudan.*'  Here 
the  great  artery  forms  a  broad,  somewhat dnggish  stream, 
often  choked  with  "  nidd,"  or  floating  masses  of  tangled  i 
vegetable  natter,  bat  aevertbeless  generally  navigable  ' 
from  the  confluence  of  the  White  and  Blue  Nilcs  at 
Khartum  nearly  to  Lake  Albert  Nyanzi.    The  Bahr-el- 
Jebel,  as  its  upper  course  is  called  from  the  lake  to  the 
.Sobat  iuncti«n,  is  thickly  peopled  on  both  sides  and  along 
the  tributary  valleys  by  numerous  tribes  and  even  great 
nations  (Dinka,  Shilluk,  Mittu,  &c.)   of  pure  Negro 
and  Negroid  stock.    Lower  down  the  White  -Nile,  that  ^ 
is,  the  section  irom  the  Sobat  to  the  Anek  confluence 


is  held  mainly  by  intruding  ''  Baggara  "  and  other  cattle- 
breeding  Arab  tribes,  interspersed  with  isolated  groups 
of  Nuba,  Funj,  and  other  peoples  now  moatly  asstmilated 
to  them  in  speech,  usages,  and  religion. 

Although  more  varied  in  aq>ect,  the  third  division  o( 
"  Eastern  Sedan  "  enioys  a  certain  onity  at  least  in  its 
outlines,  its  three  provinces  of  SoaMn,Taka,and  Masaownh 
being  comprised  between  the  middle  course  of  the  Nile 
and  the  Red  Sea,  and  stretching  from  the  Egyptian  fiitm- 
ticr  southwards  to  Abyssinia  Here  the  main  stream 
from  Kliartiiin  to  Asuan  (Syenri,  where  it  enters  Egypt, 
is  essentially  a  movif.ta.ii'i  turrent,  describing  great  bends 
to  the  right  and  left  while  forcing  its  way  over  six  catar- 
acts and  other  obstacles  through  the  sandstone  and 
granitic  ridges  intenectiag  the  Nubian  wilderness  on  Hott 
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SSMtTB  I 


TObu:  BmIc;  ZoghAwn:  WuMUMi 
BitkaH  IHadendM ;  Hdl^;  XGOldA ; 

DaM:  Adald;  DMUiMh.Ae. 

.Sn^  /  ^o^/  ;  Ilabah 

SewMli:  Idar  ;  Isa  ;  Mijartcn,  S.C. 

(Onna) 

Jveju:  Wollo;  Mecha.  &c. 

f  Kabcbish  ;  Sheygieh  ;  Robabat,  &c 

J  Homnm ;  Rekhabia ;  AlfttriB 
\  Ilomran  ;  Hamr,  El-HoBr;  Ht*\ 
I    bankh,  &c.  I 
IZiaieh;  Bahcmid 


[  If  MTSfl 


LOCAUTV 


N.  and  N.W.  Darfur 
Between  Red  Sea  tad  Mik, 

iS'-25'  N. 
Between  Abyssinia  and  the 

coast,  io*~i5*  N. 
MasMwah  district 
Gulf  of  Aden  Coast 

E.  and  S.  of  Gojam 


Nva«|  ' 


Mnno  1 


Bakto 


/  Kargo;  Knlftn;  Xokii  \ 
t  jebelNa^;  TiumU  J 


Tnu  Nuba 

Fiir:  For ;  Konian ;  Poonmk 

(  /Takruri 
Stlb-tHrnkt  \  1  Bana ;  Bas^  (Kanama) 


<  Shillak:  Dfailia}  Niwr 
FallaoKli;  Kiiabnst  Mindc,  te. 
muk  '  Kr«j;  Bongo (I}«ir)tlHmtaUil«n) 

lBui;Madi;Liv;LatdB 


Wagpnda  s  WiMfiora ;  Waaogpt ;  WaguAa 


W.  fran  Mile 
Daofoband 

Senaar 

Kordofan  and  Darfur 
N.  Darfur 

N.  and  £.  Abgroinia 
E>  IWmb  Shoft 

Nile  Valley  from  Egypt  to 
Old  Dongola 

Kordotui 

Darfur 
GalUbat 

Taka  (Mareb  Va]|«T) 


RsMAnta 


HamiU  is  bere  equivalent  to  the  Ktukitt  of 
aoow  writer!! ;  but  Is  taken  in  a  wider  sense, 
answering  to  the  African  Division  of  the 
Mediterranean  or  Cancasic  anthropological 

m of  mankind.  For  the  removal  olthe 
u  from  the  Ncgrij  to  this  connection, 
»ee  Nature,  Mareh  1,  1883  ("Noith 
Afrioin  Ethnology  lloat  M  ncK  an 
zealou'i  &Iuban 


WUl«NikaiidB.«lAna> 


AboHt  W>  (lilNiluita  Wfaila 

&  at  Jebel.  N.  of 
AnNrtNiaom 


8v  fipOBtSCTi  ■ 

■UtUtoVielBdlKyania 


Tbe  ArabStmitts  are  recent  intraden,  mainly 
vi&  Itthmns  of  Snez  and  Egypt ;  the  Him- 
varites  are  intruders  fnin  SRiiistoric  times 
ir  mi  Soutli  Arabia  •<!  &ait  of  Bab-e)- 
Mandeb.  The  iamm  uc  all  fisee  Ma- 
hammaxlani^  Ae  1 
Christiau, 


The  Nttbas  hold  an  intermediate  posilioa 
between  the  Negro  and  Hamite  ;  rat  the 
speech  is  distinctly  Negro,  and  has  no  con- 
nection with  tbe  Fulah  of  West  Sadaa»  M 
has  been  supposed  by  Fr.  Miiller  lad 
olhen.  The  Kordo^  Nnbas  represeat 
the  ongiaal  itodt  and  an  auinly  pagans ; 
those  of  the  Nile  an  Megroid  and  a  his- 
torical people,  OuMus  mm  the  sixth  to 
the  f^»rtecath  eeatory,  since  then  Moham- 
Biedaat  of  a  ailld  tnw.  They  npnseat 
the  Umm  of  the  Old  flMiaa  neoidik  die 
AhteoT  StnbOk  «Bd  tbe  iVMMie  of  Mct 


Ifoetof  tbe«  Nefraea  have  been  redneed  ia 
reeent  yean,  and  an  stilt  virtually  pagaas. 
Sosoet,  sock  as  the  Mitto,  Knj.and  Bcofo, 

af  a  nd-teowtt  nte  ttan  a 
compLealoa,  bat  tetype  isNci 
Oe  apcedi  of  all  caeept  fhe 


aad  ficne,  bat  eerily  ccaitrolltid  by 
ead  Hndiwsii 


The 

iadadediafhelloailrM  de 
Meisedaglia'*  offidal*' Carte  da 
(iChartnm,  1883). 


«r 


east  and  the  Libyan  desert  on  the  west.  It  is  thus  prac- 
tically useless  for  navigation,  and  the  communications 
with  the  upper  provinces  have  to  be  maintained  by  diffi- 
cult caravan  routes  subtended  like  arcs  to  the  curves  of 
the  stream,  or  radiating  from  Berber  near  the  Atbara 
confluence  to  Suakin  on  the  Red  Sea-  But  south  of  these 
dreary  solitudes  the  Atbara  basin  itself,  comprising  parts 
of  the  Berber  and  Taka  provinceLU  a  magnificient  sub- 
inpical  laa^  tbe  flower  of  die  Khedhre^i  ponenitmi, 
dhenUed  whh  a  varied  succession  of  dense  woodlands, 
Tkh  poflttiree,  and  well-watered  arable  tracts.  Hence  the 
route  traversing  this  region  from  the  Nile,  through  Kas- 
sala  to  the  Red  Sea  at  Massowah,  although  much  longer, 
wll  be  found  f;irmore  practicable  than  the  more  northern 
highway  to  Suakin.  Like  the  land  itself,  the  inhabitants 
of  this  division  present  a  great  diversity  of  type,  the 
narrow  valley  of  the  N  ilc  being  occupied  by  Nubas  from 
tbe  Egyptian  frontier  to  the  Old  Dongola,  and  thence  on 
tbo  left  bank  by  Kababiah  Arabs  to  Kluurtiim»  while  tbe 
wliole  region  between  fhe  Nile  aad  Red  Sea,  and  fi*om 
Egypt  southwards  to  Abyssinia,  is  tbe  almost  exclusive 
domain  of  the  great  Hamitic  Bishari  nation.  Along  the 
northern  frontier  of  Abyssinia  these  come  in  contact  at 
various  points  with  Arab,  Ambara,  and  Ti^^  peoples, 
Md  in  one  t^f*"*^  even  witii  an  Molatod 


Nuba  tribe,  the  Battf  (Koaama}  of  tbe  Khor-^Gaeh 

(Mareb)  Valley. 

The  fourth  division  of  Harrar,  with  its  three  provinces 
of  Zeyla,  Berbera,  and  Harrar  stretching  along  the 
northern  verge  of  Somaliland  eastwards  to  Cape  Gardafiii, 
is  practically  separated  from  the  reet  of  Egyptian  Sudan 
by  the  intervening  "  Empire*  of  SAr/wiaSk,  aad  will  be 
totally  severed  whenever  that  itate  reiaines  poenwion  of 
itfl  natual  ontport  of  Manowah.  It  it  nainljr  an  arid 
strip  of  coastlands  fringing  the  Red  Sea  and  Gulf  of 
Aden,  and  inclosing  the  recently-founded  Italian  and 
French  settlements  on  Assab  Hay  and  at  Obokh  on  tlic 
Gulf  of  Tajurrah.  With  the  exception  tif  the  small 
Amharic  inclave  at  Harrar,  the  whole  of  this  division  is 
inhabited  by  peoples  of  Hamitic  stock  and  speech — Sabo 
and  Danakil,  between  the  Red  Sea  and  Abyssinia,  IdOTf 
and  other  Somali  tribes  along  the  Gulf  of  Aden. 

Egyptian  Sudan  thus  stretches  north  and  sooA  aCfOBS 
nearly  tweoty-foor  degrees  of  ladttide  from  Egypt  to  the 
equator,  or  about  t6$o  miles,  and  west  and  cast  aems 
twenty-two  degrees  of  longitude  from  Wadai  to  the  Red 
Sea  at  Massowah,  or  from  1200  to  1400.  Within  these 
limits  it  has  a  total  area  of  at  least  r,50f-i.r-)oo  square  miles, 
with  a  population  that  cannot  be  estim.ited  at  less  than 
i2poopoa.  Of  these  probabfy  tiirse-fiBartibs  ace  of  pore 
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or  mixed  Negro  descent,  and  mostly  pagans  or  nominal  I 
Muhamm.ulans.  The  rest  tjclon^^  to  v.irioub  branches  of  j 
the  Semitic  and  Hamitic  stocks,  and  arc  nearly  all 
Muhammadans  of  a  more  or  less  fanatical  type.  In  his 
valuable  "Report  on  the  Sudan  for  1883"  Lieut.  Col. 
StBwart  remarks :  "  Besides  the  maia  ^visioo  of  the 
poople  into  Arab  and  Negro,  they  are  agldn  siibdivided 
into  a  number  of  tribes  and  sub- tribes,  some  sedentary 
•adotlicraiieiiiad.  Of  the  Necro  tribes  sU  are  Nikiitsry 
and  ctthivators,  but  the  Arabs  are  for  the  most  i»rt 
nomads  or  wanderers,  each  tribe  within  certain  well- 
known  limits.  All  these  Arab  tribes  are  lar^c  owners  of 
cattle,  camels,  horses,  and  slaves.  These  last,  alon^  with 
the  Arab  women,  generally  cultivate  some  fields  of  doora 
(alcind  of  millet)  or  corn,  sufficient  for  the  wants  of  the 
tribe.  The  Arab  himself  would  consider  it  a  disgrace  to 
practise  any  manual  labour.  He  is  essentially  a  hunter, 
a  robber,  and  a  warrior,  and,  after  caring  for  his  cattle, 
devotes  all  his  enenies  toshve-himUog  and  war  "  (p.  8). 

This  presents  a  niirly  accurate  picture  of  the  natural 
relations  of  the  people  in  all  respects  except  as  regards 
the  main  division  into  two  ethnical  groups — Arab  and 
Negro.  From  what  has  been  .ilrc  iity  -tated  it  is  obvious 
that  this  is  a  totally  inadequate  dibtribution.  It  is  another 
and  signal  instance  of  that  official  ignorance  or  disregard 
of  the  racial  conditions  that  has  ever  been  such  a  fruitful 
-ourcc  of  political  troubles  and  disasters  in  lands  governed 
or  controlled  by  foreign  administrators.  As  a  matter  of 
fact,  Egyptian  Sudan  is  a  region  of  great  ethnical  com- 
oiexity,  and  so  far  from  being  occupied  by  Arabs  and 
Negroes  alone,  there  are  scarcely  any  Arsbe  or  Negroes 
at  dl  anywhere  east  of  the  Nile  between  Khartum  and 
Egypt.  To  designate  as  Arabs  the  tribes  at  present  blocking 
the  Suakm-I'r:b,T  route,  .I'd  is  ciinontly  drin..',  betrays  a 
depth  of  eUuiolo^ical  i^^norance  analogous  to  that  of  the 
writer  who  shouUl  group  l>as(|ucs,  for  instance,  and  Slavs 
in  the  same  catc>;ory.  The  Arabs  themselves  arc  com- 
paratively recent  intruders,  although  it  is  possible  that 
some,  such  as  the  Ikni-Omr,  now  fused  with  the  Funj 
and  Hani^lb  Negroid  peoples  of  Senaar,  may  have  found 
their  way  aoross  the  Red  Sea  into  the  Nile  basin  in 
pre-Muhanwnadan  times.  Bat  th«  Bbhari  tribes  aboat 
Suakin  are  the  true  autochthonous  element,  lineal 
descendants  of  the  Blemmyes  and  other  historic  peoples 
whose  natncn  are  <  ai oiled  in  (".reek,  IConian,  and  .-Xxiiinile 
lecords.  liui  these  .ind  other  points  will  be  made  clear 
by  the  above  synoptical  table,  with  acconqpanying map,  of 
the  Kast  Smlancsc  rates  and  tril)cs, 

Khartum,  the  centre  of  administration  for  all  these  dis- 
eordaat  elements,  has  been  brought  within  the  sphere  of 
civUisation  since  1819,  when  it  was  occupied  by  the 
Egyptian  troope  nnder  Ismael  Pasha.  At  that  time  it 
was  a  mere  outpost  of  the  Hamagh  kingdom,  Senaar  ; 
hot,  thanks  to  its  convenient  position  at  the  confluence 
of  the  two  Niles  midway  between  the  Mediterranean  and 
the  equator,  it  soon  rose  to  importance  under  tlie  strong 
gnvernniciu  of  .Meheinet  .Mi.  Under  Khurshid  I'asha 
(1826  37;  its  skin  and  reed  hovels  were  replaced  by  sul)- 
stantial  brick  iiouscs,and  at  present  it  is  by  far  the  largest 
and  most  dourisbing  place  in  Central  Africa,  with  a  mot- 
^  population  of  over  40,000^  including  the  garrison 
loepe.  Here  considerable  quantities  of  goods  in  transit 
ate  alwys  in  deposit  \  h««  ars  sesident  many  Euro- 
paans  mtertefetd  m  tiw  Aliiuui  tiade^  and  n  tbe  more 
pidlanliumie  work  of  African  culture  and  exploration. 
Khartum  us  dius  become  inseparably  associated  with  all 
tbe  work  done  during  the  last  half  century  towards  de- 
veloping the  material  resources  of  the  land  and  raising 
the  moral  status  of  its  inhabitants.  At  its  mention,  the 
names  of  Pethcrick,  Beltrami,  Schwcinfurth,  Baker,  Gor- 
don, .Mamo,  Junker,  Lmant  de  liellcfonds,  Emin  Bey, 
G«ssi,  and  many  other  heroic  pioneers  in  the  cause  of 
African  progress,  are  irresistibly  conjured  up.  Such  names 
plead  sikntly  but  eloquently  far  its  preservation  to  dvili- 


sation  in  the  better  sense  of  the  'word,  and  rmkc  us  feel 
how  great  a  crime  i^jainst  humanity  would  be  us  aban- 
donment to  barbarism  and  the  villainous  Arab  slave- 
dealers  of  Central  Africa.  A.  H.  Kkan£ 


NOTES 

We  understand  that  sub3cri;>tioii-.  to  a  memorial  to  the  tatO 
Mr.  F.  HatloB  sre  beli«  asked  for  in  a  paper  ia  which 
the  ttsme  of  Prof.  Hndey  is  lueaBoBsd  at  one  of  the  fnsBmKtne 

.T,.l  nil  iiitei  din;.;  suhscriber.  We  are  authorised  to  state  that 
tbe  name  uf  Prof.  Hoaley  has  been  employed  without  Us 
knowledge. 

Ws  have  received  the  fullowlng  sub&criptioas  on  l>ebali  of  tho 
H«MBB  MBUcr  Fuod:— Prof.  W.  U.  Flower.  F.R.S.,  U.  ; 
Mr.  W.  E.  Hart,  U.\lL^Vit, 

Mr.  Fkakk  E.  Biddard,  M. A.,  of  Oe  Vahrenlly  ofOsftcd, 
Nataraliftt  to  the  Challtnger  Coiiunissioii,  has  been  selected  out 
of  thirteen  csndidatci  for  the  post  of  Prosector  to  the  Zoological 
Society  of  Londoo,  in  seeeasdea  to  thciste  Mr.  W.  A.  Forbes. 
Mr.  Hcddarfl  wa^  a  pupil  of  the  hue  Prof.  RoUeatoo,  sad  ior  dw 
jmt  year  ha^  been  emj)Ioyed  on  editorial  and  other  woilc  con- 
nected with  the  iaMie  of  the  official  reports  on  the  scicntiiic  results 
of  the  OuIUHgtr  £xpeditian.  Hehasalao  been  intnisted  with 
the  ecsmtnation  and  dcfleripdoo  of  die  oolleoled  by  the 

Kxpcd.ti  >n,  and  ha-;  the  repatstiaa  of  hdag  a  oMMt  pcoalahig 

and  ciuliasiastic  naturalist. 

Among  other  legacies  in  the  of  the  late  Sir  William 
Sleowns  are  itxol.  each  to  the  .Scientific  Krlicf  Faod  of  the 
Royal  .Society  and  the  Benevoknt  Fund  of  the  Imtkntioa  of 
CivU  Engioeen. 

Tmb  Cnnningham  Medal  of  Ae  Royal  bbh  Society  was  pre- 
sented on  the  15th  inst.  to  Mr.  John  Birmiiii;:hain  of  Team,  for 
his  "Contributions  to  the  Advancement  of  Knowledge  in 
Astfoneaiy,'' 

Mr.  Archibald  Gkikib,  F.R.S.',  Director-General  of  the 
Geologi.»l  Survey  of  the  Uidlad  Kingdooi,  will  give  the  first  of 
a  oomse  of  five  lectere*  ea  the  Orig^  of  the  SccnMy  of  dw 
British  Isles,  on  Tuesday  Bsst  (Jaaasiy  99]^  at  dw  Royal  lBili> 

tuiion  uf  Grc.it  Britain. 

In  Jamuuy,  1883,  one  of  the  officers  of  the  Geological  Snrvqr 
of  Irdand,  Mr.  E.  T.  Hardona,  was  adeeted  to  proeaad  te 

Western  Australia  for  the  purpose  of  taking  part  in  an  ejplora- 
tion  of  the  Kimberley  district  of  that  colony.  He  took  tbe  MA 
in  April  last,  and  continued  on  active  service  in  the  bush  unlfl 
near  the  end  of  September,  having  ia  this  interval  (ravelled  at 
least  ijoo  edles,  and  hanng  obtahied  naterfili  fnr  a  iiat  geo- 
logical sV;c'cli-ma]>  of  about  12,800  ^qu.are  miles  of  coantry.  He 
has  determined  the  sc()aencc  of  formations  which  Ivegin  with 
ceitain  quarttites,  schists,  and  other  metamorphic  rocks,  which 
he  claaaes  provitioaaUy  as  altered  Lower  Silnriaa,  bet  which 
may  he  of  AiuhHan  ag&  Tbess  are  sececcdad  hy  IhncrtfliMS 
and  sandstones  with  gypsum,  i^-c.,  which  are  referred  to  Upper 
Carhinifcrous  honzsns.  Certain  ba^dts  and  fclstones  occur,  the 
age  of  which  is  aaeettain.  The  youngest  deposits  are  Pliocene 
sauds^  gnveb^  eoo|^Munklt%  and  marly  limotones  ("piadar" 
uf  the  native^  omUd  by  riser  giavds,  eKtansise  pbiaa  ef 
aliuvieait  and,  along  the  isa  tnait,  by  rabad  hcachai 

Mk.  nAi.M.M",  so-called  white  elephant  arrived  safely  last 
week  at  the  Zoological  Gardens  from  Bunnah,  and  has  already 
attracted  many  viritors.  Prof.  Flower,  writing  to  the  Timet, 
says :—"  The  BeraMse  dephaat  new  deposited  fak  the  Zookffieal 
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Sodety's  Gardeos,  Regent's  Park,  is  apparently  not  quite  full 
pmnit  baing  betiiceii  7  feet  and  S  fcet  ia  height,  anl  baa  »w«Q- 
fbilBei  pair  of  tusks  about  18  inches  in  length.  It  has  a  remark- 
ably long  tail,  the  slifT  bristly  hairs  at  the  end  of  which  almost 
touch  ^Dinid.  The  ear,  arc  >omeH liat  larger  than  in  the 
ordinaiy  Indian  elephant,  and  are  curiootly  jagged  ur  festoaned 
■ttt»«d|tM»  iriiiflMr  M  k  mlanl  fanMlion  or  flw  remit  of 
CUii^il^lliciltildfliailttOMqr*  It  ia  chiefly  remarkable,  how- 
ever,  for  a  peenllarily  of  coloration  which  is  quite  unlike  that  of 
any  cU;iIia;il  liiihcrto  brought  to  th:-  country.  In  thi>  elephant 
the  general  mrface  of  the  integument  is  <|uiic  as  dark  as,  if  not 
dukcrOui,  that  aaoallyaMB  in  iti  kM,  btbig;  pcrbaps,  of 
mdMr  a  more  blni  h  or  &laty  hue.  There  are,  however,  certnin 
dsfinite  patches,  disposed  with  perfect  bilateral  symmetry,  in 
wUdi  the  pigment  is  entirely  absent,  and  tlie  skin  is  n|'  n  i  ale 
nddbh  brown  or  '  flesh  colour.'  These  patches  are  of  various 
iiia^  HBHtfanw  mimito  and  clustered  together,  prododDg  only 
aa  indistinct  mottltng  of  the  surface,  sometimes  in  large  clear 
spaces,  but  which  are  mostly,  especially  at  their  edges,  dotted 
over  with  circular  pigmented  spjti  the  ,  n  vailii;;;  l.irk  colour 
about  half  an  inch  or  more  in  diameter,  which  give  a  remarkable 
■ad«*itnb«mdfiil  cAct  Th«  lugat  ud  clearest  light-coloured 
tract  ia  on  the  Cmc^  estetidiag  from  the  level  of  the  eyes  to  the 
base  of  the  tranlc.  .  .  .  The  animal  is  not  a  pale  variety  of 
the  ordinary  clcph.Tnt,  as  some  have  Ki]>iiM-eil  the  so-called 
'White  Elephant'  to  be,  but  one  characterised  by  a  local 
dofietanqr  of  dM  cpidennie  plgaMBl,  la  symmetricaOjr  diapos«d 
patches,  and  chiefly  affecting  the  bead  and  anterior  parts  of  the 
body.  It  does  not  result  from  any  diaeaae  of  the  aloD,  as  haa 
been  suggested,  but  it  dmdstlns  •»  IlldlyMwil  COBgBBilii  coa> 
dition  or  defect." 

Jn  Cosmos  Us  Mendes  for  Janu.try  19  Prof.  P.  Guy  describes 
the  femarkable  sunrise  witnessed  by  him  at  Perpignan  on 
JaunuyS.  Fion hit iMdioom window, lookiof aoathwardi, he 
Hiotieed  a  aadden  Hash,  which  lit  np  the  whole  room,  and  iriddi 
'WM  IbHowrd  by  .1  1  ,vcly  pale  light  diffu-cd  throughout  the 
■onthem  sky  from  horizon  to  aeaitb.  I'his  was  at  4  a.m.,  and 
consequently  could  not  faav*  been  produced  by  Hk  doada 
icflecUag  dbe  light  of  the  moon,  whidi  had  5;ct  at  2.42  a.m. 
The  Inmhioas  matter  presented  a  ndlii-wUte  appearance,  not 
■fll&e  that  of  the  Milky  Way,  ami  scxrccly  uurc  iatcil-se.  So 
transparent  was  it  that  the  stars  remained  perfectly  visible 
without  anj  diniootioa  of  tladr  br^tneas  tluou^  the  vapours 
which  leeBud  to  caaie  the  effulgence.  >Car>indJapitar»  viaiUe 
near  the  ae^th,  were  encircled  by  a  haU>  like  that  efta  tialble 
round  the  moon.  Along  the  southern  horizon  there  stretched  a 
dark  bead  fanned  by  clouds  at  an  elevation  of  about  15",  the 
npper  edge  of  wUdi  was  lit  up  tetermittently  by  the  action  of 
■acctailve  waves  of  light  resembling  the  sheet  lightning  so  often 
laen  in  launer.  About  4.45  a.m.  the  light  gradually  faded 
am^i  after  which  the  sky  became  overcast  aiui  ijuilc  dark. 
The  local  and  iotenuittent  light.  Prof.  Guy  thinks,  was  obviouily 
doe  to  ekeHiel^',  to  which  with  less  certainty  may  also  be  attri- 
baled  the  nore  general  manifestation.  The  upper  regions  of  the 
atiamjllie  contain  a  large  quantity  of  electricity,  as  shown  by  the 
pataflttal  increasing  w  ith  the  incren^■ed  .iltitnde.  To  h-  presence 
are  peftbafaly  due  such  £aint  and  phosphorescent  diffusions  of  light 
ee  ate  hwe  dcM(ibed«  and  have  often  ben  obiewtd  elNwhere. 

Amta  oMreUHHia  fcrtnight^  «<iiltii«  wMwat  Oe  slightest 
hitch  of  uny  kind,  the  capofanent  of  the  ditvct  electric  lighting 
of  one  of  the  District  Railway  trains  betw  een  Kensington  and 
Putney  may,  it  is  stated,  be  fairly  looked  upon  as  a  distinct 
saccesB.  Ibe  fittiqg  of  the  Putney  train  is  of  a  rather  hetero- 
yw—  diemoitr,  lidag  a  coOeetioa  of  fdaail  proeantble  without 
•peeial  manufacture,  the  whole  cun^iiiting  cf  n  Inurch  boiler,  a 
■Ball  Willan's  three-cyliader  steam-engine,  runuing  at  500  revo- 


lutions, and  driving  direct  off  its  own  shaft,  a  Siemens'  .shunt- 
wound  dynamo  supplying  current  for  jo  Swan  ao-eandle  power 
incandescent  Utftti.  In  addition  tlien  en  twowatef'teak^  aad 
a  coal-box,  the  whole  being  placed  ia  a  separate  van,  aad  this 

Icntalivc  .irran;,'cincnt  has  this  adv.intage — that  by  the  removal 
of  the  van  to  other  lines  more  extended  trials  can  be  made  on 
longer  trams,  aa  In  the  present  case  only  30  of  tlie  lamps  an 
employed  for  the  aetsal  senioe  of  (he  ml^  thafmaainim  ao 
being  kept  lighted  in  tlie  van  itsdf.  The  cAet  on  tte  trata  is 
very  linlliant,  aUhout;h  the  arrangements  are  not  what  are  ulti- 
mately proposed — namely,  to  place  a  small  high-speed  engine 
and  the  dynamo  on  the  tender  and  take  steam  fiooi  the  loco- 
motive itself,  aad  ao  djuwime  with  the  attsndaat  wnr  nqokod 
in  the  special  van. 

Thb  fiftieth  anniversary  of  the  birth  of  fhUpp  Reis,  the 
inventor  of  the  tskphOM  which  baaw  hie  mm^  was  celebrated 
by  the  Elektroledirisdie  Oeselbdiaft  of  Tnalcfert  on  January  7 

by  a  special  meeting  in  the  afternoon,  followed  by  a  banquet,  to 
which  the  son  of  the  deceased  inventor  and  a  nutnl>cr  of  his 
surviving  sdsMtific  6ifladl  and  comrades  were  invited.  \ 
memorial  diaooaiseiM  pnMNMDoed  by  Hen-  Postraih  Grawiakal, 
dwelling  on  the  bmalioBS  of  Reis  andhis  now  generally  admitted 
claims.  At  the  banquet  a  speech  was  made  by  Dr.  Petersen, 
president  of  the  Physical  Society  of  Frankfort,  on  behalf  of  that 
body,  at  whose  scHion  in  1861  the  telephone  first  saw  fte  H^t. 
The  .s(>eeches  and  toasts  lasted  till  after  midnight. 

Wb  meittioned  kst  week  that  the  Scottish  Fnheiy  Beard  oa 
the  lauuuimtadatieu  of  ftel.  Co— r  Ewert  had  lahn  alapa 

utHisc  the  abandaat  macUaaty  at  their  disposal  for  coUectlaf 
matetial  that  will  asaist  in  solving  some  of  the  important  fidi 
problems  As  a  firstfruit  of  this  organisation  a  splendid  speci- 
men of  a  torpedo  was  forwarded  to  the  UniveiBiqr  of  Edioborgh 
by  titt  fiaheqr  oCeer  at  Wide  oa  Satniday  last.  Fraf  .  Kwait 
exhiliited  this,  apparently  the  nnly  ;nr;j«l'>  ever  f  Hind  off  the 
Scottish  coast,  at  the  last  meeting  of  the  Royal  Pbysical  Society 
of  Edinburgh  (January  16).  Afler  giving  a  short  account  of  the 
torpedo  groupt  Piof.  Ewart  mentioned  that  the  speeimea  eshi- 
biled  was  taken  abont  five  mUea  off  Lybater,  Oct  It  was  aStadMB 
in  length  and  194  inches  across  the  pectoral  fins,  and  that  it 
belonged  to  the  species  hebttans,  several  specimens  of  which  have 
t  been  found  in  the  English  Channel.  This  torpedo  will  in  all 
probability  be  presented  by  the  Fishery  Board  to  the  Ediaboigb 
Masonm  of  ScN^ncc  aad  Art* 

Thb  members  of  several  scientific  societies  in  the  east  of 
Scotland  having  bad  nader  ooanderatkni  dw  advaaticea  that 
would  result  from  a  iederaiion  of  the  variont  ittekda,  baUeviag 

that  thereby  the  value  of  their  scientific  wofk  WOOld  be  greatly 
increased  and  their  objects  promoted,  have  determined  to  call  a 
meeting  of  delegates  from  thevariotts  scientific  bodies  in  the  eait 
of  ScoUand,  to  be  heU  at  the  Perthshire  Natnal  History  Museum^ 
Perth,  on  Saturday,  February  9  next.  At  this  meeting  it  is  pai> 
poscil  to  consider  the  question  of  federation,  and  how  it  may  best 
be  carried  out,  and  also  to  adopt  a  constitution,  and  to  arrange 
for  a  first  general  meeting.  Some  of  the  advantages  of  such  an 
association  are  thus  briefly  stated  :— <l)  Ineraased  value  of  work 
by  having  an  aim  in  common  ;  (2)  Increased  seal  amongst  flMBl* 
bers  by  definite  u  irk  Wwv;,  \a\\  "i>c  i  -  i:  ■  ;)  l!ji|>rovemcnts 
in  method  of  carrying  out  excursious ;  (4J  Increased  faciUties  for 
intereowM  aaomrt  mtMilui  of  dw  diftranfe  aeeieties.  The 
idea  of  a  federatioa  of  societies  is  not  a  new  one.  In  England 
the  societies  of  three  large  districts  have  formed  associations, 
with  excellent  results  ;  and  though  in  Scotland  no  unions  of  a 
Kimikr  natore  have  yet  been  Harmed,  the  joint  meetinf^  (inan^ 
rated  by  the  hveraem  Sdeatlfie  Sodety)  of  some  of  tfaenorfhem 

societie;,  which  have  taken  place  annually  during  the  patt  tWO 
or  three  years,  have  been  a  step  in  the  same  directioa. 
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TBt  Geographic*!  Society  at  Antwerp  ^jivcn  a  reception 
to  the  di-tliigui ,li<_-ti  geographer,  Dr.  C'luvanne,  editor  of  the 
MiUktiluHiitH  of  the  Vienna  Geographical  Socie^.  He  has 
nntetakm  tbe  tatk  of  drawing  vp  «  compleM  enp  of  the  Congo 
tnritoiy,  ahowiag  the  (.Utions  of  the  African  Association.  He 
wiU  ham  tut  the  Congo  at  the  beginning  of  next  month. 

TtaBfintmptof  Oe  A^ffvitti  nuvqr  baw  been  published 
•nd  pretented  to  flie  Pifli  Aemhmf  by  CdL  PkiI». 

THBkrgcst  ice  cavern  in  Carniola  has  lately  been  ;!i-,cr>veretl 
by  Prof.  Linhart  of  Laibach,  having  hitherto  been  known  only 
to  a  small  circle  of  woodcutters  and  hunters.  It  is  now  called 
the  Fhedrichatein  Cavers,  and  «an  be  reached  ia  mbout  two  to 
Araeho«niiromGattkehee.  Tbe  npper  epoture  Is  large  and 
netutpdar,  the  back  is  formed  by  a  limestone  rock  rising  some 
Sonettet  perpendicularly  ;  there  b  also  a  colosial  gate  fringed 
by  icicles  some  metres  in  leagth.  TheaidwMe  very  steep.  The 
area  of  tbe  cave  ii  about  450  iquN  mtiei^  nirij  dradar  In 
sbap^  tbe  level  groaadbeuiK  covered  with  Ice  temalAet  deep. 
AUagether  the  cave  aecaM  to  oAr  om  of  ifaa  fmiMlMt  aapects 

Niws  afaoBt  tte  RvMlaa  expedilioa  to  Western  Africa  under 
Herr  Schnls  von  Rogosinski  was  communicated  at  a  recent 
meeting  of  the  Berlin  Geogiaphical  Society.  The  expedition 
ha-,  investigated  the  district  north  and  east  of  tbe  fwnimtm 
Mountain;,  and  discovered  a  larg^  aativ*  trttinMnt  or  town, 
KuriM  by  HBB^  OS  Himgo  River  east  of  tbe  moontains 
neationed.  They  intend  to  penetrate  still  farther  to  the  east. 
Dr.  Pauli  and  Dr.  Passavant  of  Ba  le  have  started  also  for  the 
saine  districts  on  an  exploring  tour.  A  letter  was  also  read, 
dated  Ibi,  September  30,  ia  which  Robert  Fkfel 


Tub  additions  to  the  Zoological  Sodetyli  Cfaurdens  duiing  the 
past  week  iacfaade  a  BUck.haiided  Spider  Monkey  {./.-/fo 
gfjfpyi)  from  Central  Ameifea,  presented  by  Mr.  Coli  n  Wui. 
Scott;  two  Yellowhcllied  Liijtbrix  {Liotkrix  Ititeus)  from 
India,  a  Gcldfinch  {CarJtulis  tiigtiu),  Siitisb,  ptesented  by 
Mrr .  Edwards  ;  an  Indian  Bephaat  (Mottkd  Variety)  {EJffAas 
iiiditmi)banSwcmb,  a  Skw  Loris  (A 
froBSnaiatn,  a  &ay  Ichaeumon  {/fetfra.j  gru<ui)  from  India, 
deposited ;  a  Rufous-necked  Wallaby  {Halmaiurus  ruficMis)  from 
New  South  Wales,  a  Brush  Bn>nie>wtag  Pigeon  ^JPIu^  tUffuu\ 
from  Australia,  received  on  approval  |  an  Asls  Deer  (flrvwcxfr), 
three  Brown-tailtd  Gcrbilles  (GtrbUhu  tryOmtmiit  •  ' 
{JBMnutm  aJfiirms),  bjra  in  tbe  GaideoSi 


067?  ASTRONOMICAL  COLUMN 
A  SODTHERN  Comet,— -A  tel^am  from  Melbourne  ad- 
drewed  to  Prof.  Krueger  of  ICiel,  editor  of  the  Attronomittke 
Natktukltn,  notifiei  the  dtioovery  of  a  small  comet  on  January 
12  in  R.  A.  22h.  40m.,  and  N.P.D.  130*  8',  and  consequently 
m  the  constellation  Gnu.  It  is  staled  to  be  aoviv  Wiekly  to 
the  south-cast.  — •  i 

Possibly  this  comet  may  add  to  the  very  small  number  of 
cases  where  one  of  these  bod ie*  has  been  tclescopically  duoovered 
in  the  other  hemisphere,  and  the  eleaienu  of  the  orbttbave  wholly 
depended  upon  aoothern  observations.  We  can  call  to  mind 
only  two  such  instences :  (i)  the  comet  of  1824  detected  by  the 
late  Carl  Rumker  at  Parramatta,  and  observed  there  by  him 
and  i:ir  Thomas  Brisbane^  tbe  Ibander  of  that  observatory, 
and  Governor  of  the  Colony.  Tbe  oibit  waa  lint  cakulitai  by 
Ruuker,  and  bas  lately  been  more  oompleldy  famaliMted  frem 
the  Parramatta  ofaaervationii  by  Dr.  Dobcni;  (s)  aeoonetof 
183^  discovered  by  Dunlop  (Rumlier's  incftoior)  at  FteanMtta 
at  the  end  of  September,  and  observed  there  from  October  i 
to  16:  orbits  by  Ilendersan,  F'etcf,  and  Hartwig. 

Pons'  Comet. — For  the  convenience  of  readtrs  who  are 
ob^erying  in  the  souihu.  ;i  he  .i.phere  we  subjoin  an  cphemcris 
of  this  comet,  deduced  fioaa  llie  provitionaUy  corrected  ellipbc 
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The  theoretical  intensity  of  light  M  February  5  is  sixty-niae 
times  that  on  the  day  of  discoveqri  OB  April  17  only  sin  tioMe 
the  tame.  Probably  the  comet  HHtf  be  diaeenible  wMh  the 
naked  eye  until  the  end  of  February. 

Ur.  G.  Miiller  of  the  Astro- physical  Observatory  at  Potsdam 
records  a  second  remarkably  sodden  increase  in  the  brightucss  of 
tbis  comet.  On  January  I  at  5h.  47m.  M. T.  its  appearance  was 
very  similar  to  that  of  the  preceding  days,  the  nucleus  large  and 
diffused ;  photometric  coinparlsons  nhowed  that  it  was  foUowing 
pretty  nearly  in  the  calculated  light-cnrve^  and  luumonised  with 
the  measures  on  December  89  and  30.  At  7b.  aom.  he  was 
astonishtd  at  the  altered  aapaet  0(  (ha  OOlMt  la  place  of  tb* 
previou»ly  difiused  nndaM%  there  waa  now  an  almost  stdlar 
point,  equal  in  brightness  to  a  sMr  of  the  seventh  msgnitnde,  so 
diat  be  was  at  first  under  the  impression  that  a  bright  star  was 
seen  throogh  the  cooaet.  By  comperisona  wiA  two  ne^^iboBiiac 
•tars^  eitinuUad  b  tbeZ^AasiuA»iMyr7'Oaad6'i^  thafblla«^ 
magoitodee  were  detannfaied  r — 
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At  8  ar 

8  38 

9  o 
9  7 


7*00 

7-13 
733 


With  the  help  of  a  cuive  the  obscrv;itiuii'.  apjiearcd  to  fix  the 
maximum  of  the  devcljiumrut  of  liyht  to  Sh.  12m.  .M.T.  at 
Potsdam  correspondiiii;  -.d  7I1.  2u;n.  (^rccn.vich  M.T.  A: 
9h.  30m.  the  Comet's  as,icLt  luid  a^.uii  changed  .lud  resembled 
that  prescn  ed  .\t  the  previous  day's  observations.  The  whole 
variation  amounted  to  about  i  '3  mag.  On  that  evening  the 
comet's  ■*'t1*iM)t  Anmb  tbe  wux  ma  0*90^  and  that  fiioaa  tiw  Otofh 
0665. 

Attention  will  l)e  no  doubt  directed  in  the  other  hcnvisphere  to 
these  aiiuormal  variations  in  the  light  of  the  comet.  It  will  be 
rcmemlicrcd  that  the  fir  i  rcui-ii kable  change  occurred  about 
September  22,  three  weeks  after  the  discovery  by  Mr.  Broolcs, 
wlicn  the  distance  fson  tbe  smb  vms  riS,  and  Mat  tbn  eaitb 
2-14. 

PROFESSOR  HA  ECKEL  ON  THE  ORDERS  OF 

THE  RADIOLARIA » 
IL 


tTuB  fbUowbiff  traasUtion  of  a  feoent  paper  of  ariach  by 
Mm  NcOte  Ifadagan,  has  been  revfaed  1^  myaelf.— Euisr 

Haicku..] 

Systematic  Survey  0/  Ike  4  Orders,  10  SulhorJers,  and  32 
Families  of  Ike  Class  KaJivlaria.  (Comp.ire  the  former 
!>urvey  of  the  families  in  my  Monograph,  1S62,  and  in 
"Pio.lroJuus,"tr.  iMl). 

I.  Order  I.  Acanthakia,  Ilkl.  {AcatUkaria,   llkl.,  1881 
=>  Actu$tA»melr(a,  Herlwig,  1879  -  Pauatatttka,  Hkl,  1S78). 
ndrnnsui^'^  ni^i^^i^d^usuaUy  pamanaitly)  s^heikal  j 

'  "  Set«rst-Abdrflek  aas  dmS 
ix^  MeOlcuu  uDd  WiwntcWt" 
GiadiMledfrMap.  ajS. 
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(phericd,  pieneA  m  all  lUei  faj  lamuMnbte 
ph—pwhnimi,  ft  Tofaminaai  tabtiMat  dMsdi, 
widmt  pheadliim,  anally  witlioat  soMothcUi.  gkddMt  ilnara 
hrtnmpwtor,  fmwiiri«g  ocaaatUne  qiiciila«  nlddi  mmk  btne 
cenlK  of  dwcealnlfinnlcL  tad  |iiai«*  tiw  nemfanne. 

lA.  SfllMdcr  L  XcMilhcMrtw,  J.  Mttlkr,  1858.  Aolq- 
thuia,  in  which  tha  acawHrfna  dtaleloa  la  eonipo«en  mcrdy  ol 
ladlal  spicnlcL  faukdoaa  aot  Ibm  •  faantoaled  ahdi. 

Family  1.  Actindida,  Hkl.,  it65.  SlMhloa  eoaipoaed  of  a 
WTinf  niuBbar  of  spicult*,  not  diitiflMtad  aeeoraing  to  J. 
MiUkra  k»  ( liftwilitfiiiVfl,  /tftnCiiifWrti), 
nadHy  *.  Aeandwaida,  HkL*  iitti.  fikdaiaa  composed  of 


twanly  tadial  niealcik  dtolfctei  ngiKiif  aoGonliqg  to  I. 
Mmiai^a  tear,  b  iv»  oMdriradiate  nmea  {AenMtmdridii, 

tv.  Sab-Odikr  II.  Aeanthophnctx,  Hertwig.  AaaflAarta, 
in  which  tbo  iltdelioa  ii  compoaed  of  tweotjr  ndid  apieuleit 
reealarljr  diaHlliiited  aceoriing  to  J.  MiUkr'a  law,  and  fofning 
a  Minairrami  or  aolid  shell  laaaA.  tna  oamalcapaala  by  aaaaaor 
<wiiiiH'lwl  tnuMrerM  procoaea. 

Family  3.  DoraUspida,  Hkl.,  1862.  Fenettrated  shell, 
sphcrial,  spheroidal,  or  etUpaoidAl,  simple  or  double  [fkraet' 
*^U»,  aphctrocaptida,  Fkratlopelmida, 

Family  4.  Diploconida,  H.,  1862.  Shell  shaped  like  an 
honr-«laas  or  a  double  coae,  having  in  its  axis  a  pair  of  atroi^ 
spicnks  running  in  opposite  directions  (DiphK^muti. 

3.  Order  II.  SPUMIUAaiA,  Ehrenberg  ( =:  /'m>»r^'<>  + 
TMastkoUM  ■¥  J/ArmMO,  Hertwig,  1879  =  SpkttrtUaria 
•h  CMMrnc  -I-  P^yeyttaria,  Hkl.,  1881). 

Cential  oaprale  originally  (and  usually  permanently)  spheri- 
dlt  BMie  iwdy  di«<x»id  or  polymorphuus.  Nucleus  usually 
AiUed  only  immediately  before  the  formation  of  spores  into  a 
number  of  small  nucleL  Capsule  membrane  simple,  pierced  on 
all  sides  by  innumerable  Aim  pores.  Extracapsularium  a  volu- 
minous  gelaiixious  sheath,  without  phx^:ldium,  usually  with 
aoozanthclla.  Skeleton  consi-sting  of  silicium,  or  of  a  silicate, 
originally  usually  forming  a  central  reticulate  sphere,  later 
extremely  polymorfJious,  more  rarely  ruUiminiary  or  entirely 
wanting. 

3A.  Sub-ord«»'  III.,  Collodari.a,  II,,  1S81  {stnsH  amflliort). 
Spumellaria  without  s!;cleti>n,  or  witti  a  ruiimeiUary  skelet m 
composed  mainly  of  detached  siliceous  s|<iculei  icattered  outside 
the  central  capsule. 

Family  5.  Thalassicollida,  H.,  ii>o2,  Skeielou  entirely 
wanting.  Central  cl|>^uk■<  living  aolitary,  aHMoaoic  {Aetl$$a, 
TkalAssolampt,  ThalassiiolU,  iic. 

Faauly  6.  CoU  ./jidi,  11  ,  1862.  .skdcian  antifaly  wanting. 
Central  capsules  ocuil,  iln.kly  ciuHcddi;'!  m  a  common  gela- 
tinous body,  p<j!y.^  ('-V'.'.Li:: 

Family  7.  ■I"h.il.-..'i,>s,,l..rn.U,  H.,  lSf)2.  SkclciMn  coiii!>o>ed 
of  numerous  ucLuhci  spicules,  scattered  round  •in'  ilitary 
central  capiulc.  Munu.:  .ic  [  !'Aii!uiS<'i/'A,i-ra,  ThauiiM^ji.tiil'tium, 
9k.]. 

I-auiily  8.  Sj  li.i  ri)/,oii!a.  .'skeleton  comjx^sed  i-f  iiuii.trrou- 
detached  "ipii, '.:K'^,  cttfitii  ruuiid  tlic  ici.il  central  ca])\ulL--,  or 
embeddcil  in  their  comuiuii  gelnliuous  body  {Sfhu-i^iz^Hini, 
RkapiJi'zi'u  m ) . 

2B.  tiuU-onier  IV.  Sphaereilaria,  Hkl.,  iSSl.  Spii  lulknia 
haviiij^  a  reticulate  or  spongiusc  -iliccous  skeleton,  forming  a 
single  cormected  plexus  of  mIicc  jus  titire,  originally  evolved 
firoin  a  simple  t'encsi.-alc  l  ^phcrc. 

Family  9.  SplnrnJi  [vc!  SfharUca,  II.,  1 879.  "  Prat  is- 
tenrwch,"  p.  lOJ  ;  "I'luiiiumus,"  18S1,  pp.  44S,  4491.  Skelet  iii 
cither  a  sin-.ple  fcne-triitcl  sphere,  or  couiposed  of  scvti.d  c  >\\- 
centric  fenestrated  spheres,  w  ith  or  v.  itli  jiit  radi.d  spicule;.. 
Central  cnpsule  solitnry,  motiozoic.  1  he  family  o(  Spumellaria 
richc III  :  pecilic  form--  1  Dii'sfftm*,  THttfkttriii, 

Teira'f  'urrui,  l'olytt<ki€riii,  i>/^>ngosph,r'ia). 

Family  10.  Coik>sph;erida,  H.,  1862.  Skelttoa  cHber 
simjue  reticulate  sphere>,  or  composed  of  two  concentric 
reticulate  spheres,  severally  iuclusin^;  the  spherical,  sr>cial, 
central  capsule*.     I'aly/oic  {Acn'sphrriJi,  C!u!hrofphtrr,ilii). 

Family  11.  Pyl  aiida,  Ilkl.,  1.SS1  ( "  I'rixlromu-,"  p.  463). 
.Skeleton  suhsphcric.il,  clli|)soid,  or  polyin  irph.jus,  diatint-uish.d 
by  large  fiisures  or  k-"?^,  which  break  thro,it;h  the  originally 
spherical  or  clli(JSoidal  fenestrated  shell,  at  definite  p  iiits. 
Fenestrated  shell,  simple  or  coraposcil  concentrically,  «ith  ur 
withr.ut  spicule  .  Geometrical  fundamental  form  with  three 
unequal,  c^uijiolar  axei^  peipeilliiwlar  OM  tOaOOtbtr  {^Ocas- 
fida,  Pyi»fhonnida\. 


PamUjr  ta.  Zraaitida,  HUL*  itti.  SkdatoB.aa  dllpaoidal 
'  cylinuncal  Cnaatiaiad  ihaU  ptokwfad  lii  tta  diPimliTm 


of  oatMdiwdooutriotadannilarljrintba  middle 
lar  to     nU  aodi^  often  artiealated  by  ropeatod  aaualar  itrie' 
inrea.  Oae  or  two  caiieetiicit  analL  fenestrated  shells,  often 
indoaad  ia  the  oiddtab   BoHl  polei  or  Ike  principal  aaia  equal 

Family  IJ.  U^Md^  HkL  ("  Monogr.  PnidioiB.'*l88t,  p.  464). 
SkdetOQ  aplieroidal  or  inHuar,  oomposed  of  a  nail,  oaatmL 
fenestrated  aphere,  and  or  aariaa  or  heaps  of  Aaadim  pOad 
rutin  I  it,  Mxnetimes  aiMly  or  asially  according  to  deanitih 
complicated  lawa,  aoamMaqrile  inegnlaily  (/tlardiriMi,  Stf^ 
eumuia,  SpintmUA, 

Family  14.  DiieoUa  M  Dttiidm.  Hkl..  1879,  "Ftotiataa. 
rcich,"  p.  103,  "  Prodroro."  p.4S6)>  Skdaton  flattened  like  a  disk, 
originally  circular,  lenticuhir,  latar  often  polymorphous  by 
means  of  parqukefic  processes ;  soaMtiOMa  diatiMsdf  ooaqioaed 
of  rings,  aoiawnatrs  spoagio>e  (/VoMAeMi,  CKtmntddt,  Arw- 
discida,  Sf»HM>di«ida\. 

3.  Order  III.  Nashllama,  BhiCnbetg  (=  Mooopylea, 
Hertwig,  1879;  Monopylaria,  Hkl.,  1881). 

Central  caprnle  originally  invariably  uniaxial,  oval,  or  conical, 
with  two  different  poles  of  the  axis ;  at  one  p<4e  the  character* 
Litic  porous  area  throng  whidi  the  whole  of  the  peudopodia 
jproject  like  a  buih.  tuicUus  usually  divkled  lale^  lauaediatel^ 
bdore  the  fonnatioa  of  spores,  into  numerona  small  nadei. 
Capsule  membrane  simple.  Extncapsularium,  a  voluminons 
gelatinous  sheath  without  plueadiuin,  usually  without  zosxan- 
thelbe.  Skeleton  consisting  of  silidum  or  of  a  silicate,  originally 
(it  is  probable  universally)  a  ring  or  a  triradiate  framework  of 
spicules,  later  extremely  polytao-phous,  usually  fonaiag  a  di> 
pleuric  fenestrated  shell  (wanting  only  in  the  simplest  focm, 
Cystidium). 

3A.  .Sub-order  V.,  Flectellaria,  HkL    Nassellaria,  in  which 

the  skelet  on  coniists  of  a  simple  siliceous  ring  or  of  a  triradiate 
franiewijrk  of  spicules,  usually  furnished  with  proces^ies  forming 
simple  ur  l>ranched  spicules.  The  branches  of  the  latter  may 
be  united  into  a  loose  plexus,  wichout,  however,  forming  a  ciiam- 
berevl  fenestrated  shell.  The  .skeleton  it  aatbafy  waittiog  only 
in  the  simplest  form  {Cystidiam), 

Family  15.  Cystidina.  UkL*  aor,  Skdalea  cotinty 

v»'anting  [CystUium). 

Family  16.  Plect  udi  iv;'.  /\'j^'^niJj),  Ilkl,  1881.  Skeleton 
originally  c ompi  i^ed  of  three  spicules  or  siliceous  ro  ls,  radiat- 
ing from  oi>e  point  (iic.ir  the  mouth  of  the  central  capsule),  the 
latter  often  ramifying  mt  >  liosc  plenus  ( PlKlanUa). 

Family  17.  Stephoida  (vol  .Vv/.v./ W.i),  Ilkl.,  1881.  Skele- 
ton originally  (?)  forming;  .1  sim['le  ^iiicco  j-  11:14  (with  or  without 
spicules).  Liter  often  several  coimcctcil  -liicc  lu-  ihil;-  'jr  .1  kj  i  c 
plexus,  not,  however,  developed  intu  a  iL-L;'.:kj-  Icmstr.itid  shi.-il 
Mi'n.'sti^HiJis,  PixrasUphuLi,  Z>)..--..'./'ii.;'.;,  I^ru".:,psht.ui  ) . 

lb.  Su'i  order  VI.  Cyste'U.uia  (Hkl.,  18S1J.  N.issel- 
l.iria,  having  .1  chambered  (usually  dipleuric^  fenestrated  shell, 
the  primary  foundatijii  of  which  coiisijt>  either  of  a  simple 
riiiu  (like  the  Stephoida),  or  of  a  trir.idiatc  fiame^ork  (hkc  the 
I'lectoida),  sometimes  of  a  comi  iiiiati on  of  both.  Primary 
fc luiulati  >n  sosiietimcs  entirely  lost. 

l-  amily  iS.  Spyr  lida  (vcl  Sfiiyruinn,  Khreiiberj;).  Skeleton 
diplturic,  forming  a  fcncstr.ited  t-^ in-  hell,  the  two  halves  of 
which  (right  and  left  chaml)er)  are  connected  liy  .■.  v!  :ik:.i1  nn^;, 
l)in.:i  in  the  medi.iii  plane.  At  the  up|>er  (ab  ji  ,il :  pi  I,,  of  the 
hn;;itudina!  axis,  usually  an  occipital  apical  thorn,  at  the  lower 
(oral)  pole  an  oscul  ir  network,  with  four  (rarely  tliree,  live,  or 
more)  opei.ings,  and  three  (rarely  more)  spicules.  (Triosfyrida, 
l>L'<prriJa,  Teiiaspyrida,  Ptnlaipyrida,  ^^ytfjfrUm,  Ar^ 
spyriJa,  PieiirospyriJa)  -  Zy^ocy-tida. 

Fa  i.ily  ig.  Botryaida  l  il'  l  ,  iSSl  =  ^o[ycy^'.id3,  1S62). 
.Skeleton  an  irregular  fenc-trated  shell,  composed  of  several 
unetpial  chamber.-,  piled  usually  ineijularly  (rarely  in  definite 
order  var)ing  fri  m  that  of  the  Cyrlid.i)  round  a  primary 
capituluin  (<lerivable  from  the  twin  shell  of  the  Spyniida)»  witB 
or  without  spicules  {PyLfbotryiJa,  Cjnnoi>jtryida). 

Family  20.  C\rtida,  Hkl.,  1862.  .Skeleton,  dipleuiic(al  Ic.isl 
originally),  consisting  either  of  a  primary  capiiulam  (derivable 
from  the  twin-shell  of  the  Spyr jida  ?)  or  (usually)  of  one  or 
more  chambers,  joined  t3  the  oral  p^  le  of  the  said  capitulum  in 
the  longituilinal  axis.  0:>culam  sjmetimes  open,  sometimes 
rcticul.Te.  Usnally  thre-  radial  spicules  (one  median  and  two 
latcr.d),  r.itciy  f  jar  or  m  jrc  spicule-,  or  none  at  all  (havitig 
undergone  retrograde  formation?}.    The  family  most  rich  in 
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specific  f^mas  of  all  NaMcllarui  {fiyiUKorida,  CysUMida^  Cytlo- 
f>ho>.niJa,  Cytite^faUa,  Cp$^mi*it  C»rt>^i<iMMi,^Pirodro«.," 

188 1,  p.  426). 

4.  Order  l\ .  PH,t;nDAKiA.,   Ilkl.,   1879  {m  Fmmbma, 

Hkl..  1878  ^  Trifytiit,  llcrtuijj.  1879). 

Cetittal  capsule  always  uniaxial,  MHiietimcs  aln)o>t  si>hcrical, 
s<)inctiniL-N  lenticular  nr  oval,  alw;ty$  with  two  <lil1cicr>t  poles  of 
the  ;ixib.  At  one  pole  invarubly  the  ch.'iractcri>tic  |>rinci|jal 
opening  with  radiates!  oj'^Tcukiiu,  from  which  tbe  bu«!u)f  pseudo- 
pudia  jiroject  throagh  a  ;  at  thu  o'.bcr  [lole,  frequently  (though 
not  invariably)  two  or  more  acccs-ory  o|icniti^.  Nucleus 
usually  only  late  divided  into  nunigrous  small  nuclei.  (  ':i[)-ulc 
mcmbranp  double.  Kxtracap*iiilarium  ii-.iially  (or  always  ?)  with 
rooxnithcU.r  (li»tin^i!<hed  by  the //'«Vi//«w,  a  voluminous  l>ody 
of  pi:^merit  lying  excentrically  in  the  ^;eU!in'  us  sheath  round 
the  priiicip  il  opcninjj.  Skeltt'vn  always  extracaji-ular,  conjist- 
ine  of  silicittia  or  of  a  uUcate,  uuuUjr  composed  of  hollow  taba* 
poiyinorplMW  (waattaff  enif  faufcemoitmple  Ihri,  Pktaibmt 
&c). 

4A.  Sub-order  VII.  I'h.Locystia,  Hkl.,  1879.  rhaeoiJarin, 
without  skeleton,  or  with  a  rudimentary  sk«ilet(m  formed  merely 
of  detached  siliceous  tul>cs  (or  of  retfallllllld  pieOM  of  rflex) 
scattered  outside  the  central  capsule. 

Family  21.   Pha-xiinida,  Hkl^  iSNw   Sktlatoa  vMti 

wanting  {Phaodina,  PkMtUl*). 

Family  32.  CannorapUda,  Hkl.,  1879,  Skeleton  consisting 
of  detached  hollow  tabat  or  fcUcaktsd  piece*  of  siki,  de- 
posited tanijentialljr  lond  lb«  ciBtfrt  Oipmle  {Cmmt^ik, 

Thalassoplantta,  Dicty«tkd). 

Family  23.  Aulacanthida,  HkL,  iSfe.  Skeleton  consikting 
of  a  s.aperficial  pallium  of  fine  UngenttaJ  t«be«  and  a  number  of 
stronf  radial  spicules  (.••imple  or  branched)  which  pierce  the 
mantle  (Auhcantha,  Aulospatkis,  Aulorapkis,  AuLxienJrum, 
Ac). 

4B.  Sob^mler  VIIL  Pbieogromia,  Hkl.,  1879.  rhicod.tria 
with  a  dipleuric  sin|^9*dMlbered  shell  havini;;  a  large  opening, 
woally  armed  with  one  or  more  teeth  at  the  basal  pole ;  besides 
the  primary,  often  several  r-eondary  o[>cnin}{s. 

FamUy  14.  Lithogonida.  HkL,  nov.  fam., 
diplenric  abell,  with  solid  wall  of  pcenlkr 
like  porcelain  (LitJkagrcmiat  Tntcaran). 

Family  25.  ChiJlengerida,  John  Marray,  1876.  Single  cham- 
bared  ibelki,  varying  grwdy  in  form,  with  porous  glass-like 
wmU,  tad  very  fine,  perfectly  regnlur,  hcngonal  iMres  (resembling 
dN  (trticture  of  diatoms)  {Ckalltngtria,  Gazell^ta,  Portupinia^ 

4c.  Sub-order  IX.  Thxosphiecia,  Hkl.,  1879.  Ftueodada 
a  spherical,  or  subspherical,  fenestrated  ahell,  iwttlly 
;  of  one  sio^le,  rarely  of  two  concentric  spheres  ;  some- 
k  k  lantc  principal  o)>cning,  sometimes  without ;  partly 
with,  partly  without,  radial  spicules.  Beams  of  the  reticulum 
sometimes  solid,  sometimes  hollow. 

Familv  26.  CastanelUda,  Hkl,  1879.  FeoailnUed  shell, 
spherical,  simple,  composed  of  solid  rods,  haviag  at  one  point  a 
large  principal  opening  (often  armed  with  a  oorooa  of  spicules), 
witn  or  without  radial  spicules  (C«tl<m*lla,  Castamidium,  &c.). 

Family  27.  Circoporida,  HkU,  1879.  Fenestrated  shell,  spheri- 
cal, ■abaphmcal,  or  potyhediic,  compofcd  sometimes  of  reticu- 
late pialH,  aaMlljr  «uh  hollow,  ndial  ■picalo,  alwqri  with  one 
hnt,  piteeipalopaafaiKaBdiriaMwnldatBcfad  porMuaieic 
(Orw/vmr.  Pfrute^mtu,  Htn^atkU.  Ac.)- 
Family  38.  Siveaida,  HkU  acnr.  fin.  Feaalnted  sheU, 
Hilmkii,  MMMtlBMS  wbnharicil  or  po^miphoBih 
_  a  •poflg^  plnw  of  MUdTbHHb  irinoat  pna^al 
opening  {Snim,  SmimUbm,  &&). 

FamUT  49.  Aaloqihinida,  HkL.  186s. 
spherical,  mora  lanljr  nlmhariad  or  palfBhMtpliMik  aoL. 
in  a  peculiar  teUoB  of  hoOov  labH»  amlir  win  iMuaw,  ladM 

\iawio^wwFB|,  ^w^pa^aiv, 


spicules, 
&c.). 

Faaitt/  fa 
nlMrical  or 


HkL. 


tIm  naor  (aMdallar  layer) 
>  oTiolid  bcMui,  die  oatcr  (ooitkd  h|cr)  of  hoi- 
ladU  spicaka  at  die  aodei  of  jaaelion}  both 
hfin  ooaaeoloi  ky  hollnr,  ladfaa  leds  (Cwwatf^hwi,  CmU- 
"  At). 

Salhoider  M.  Fhcoconchia,  HU..  1879.  Mwodarit, 
jaUvahaloaitialadibeli,  compoaod  Ukathatef  attaMil, 
of  lanooaM&  emoalai  serfMaiad  fahob  wi&  or  widmk 


Faiiiily  ji.  (  oiicharida,  Ilkl.,  1879.  Fenestrated  shell,  with- 
out  ra'lial  [  icules,  coiiipo-scd  of  two  smooth,  hemispherical  oe 
lenticular  valves,  the  edges  of  which  osnally  catch  one  an- 
other Iqr  tvm%  of  teeth  (CwMlanaaH  CmOmmm^  Cmekijfiii, 

&c.). 

Family  32.  C<tlcndrida,  HkL,  l86s.    FCBMtntod ihdl OOMp 

po  cil  of  two  himi^phcrica!  or  lenticular  valves,  having  pro- 
cesses in  the  f;  1  :u  "!  '.ar^ic,  h  ill  x,  r.i  lial  spicules,  usually 
deiidiiticaliy  I'laui-iicd  at  liicir  apical,  ceuire  points  or  at  tlie 
two     '.c-s  of  the  trawrma  axis  of  tha  dull  (CeMMHaa^ 

CixitUkamHa,  &c). 

Difinmlial  Otanettrs  tflht  S^Onbn^MmKtMm 

Holotrypaata 

Radiolaria  havinK  the  capsule  membrane  pierced  on  all  sides. 
L  ACAMTHAUA.  II.  Spumeixakia. 


origM^ 


Capanle  membrane  _ 
equally  everywhere  hgr 
muuerable  fine  p 
{floifylm). 


C-ipsule  membiane  pteieed 
equally  everywhere  by  in- 
aaaeiable  fine  pores. 

Sk^Actott  flCAiri&iiitta 
Zoosaadiellie  usually  (or  in* 
vafially?)  wanting. 

VndtottphiBodiam.  WWaiaft 
Merottypasta 
RadUalaria  havii«  the  capaak  membrane  partially 


Ccatral  capsule  c 
spberiaL 

H 


III.  Nasski-laria. 

Central    capsule   oval  or 
conical. 
Monaxonous. 

Capule  membrane  with  a 
single  area  of  pores  at  the  oral 
pole  of  the  (iriucipai  axis. 

(MoMopylea). 

Skeleton  silioeous. 


Withoat 


IV.  Ph.«odaria. 

Central  capsule  oval  or  sub- 
sphcrical. 
Munaxon'.us. 

Capsule  uiembr.ine  with  a 
sin^ilc     siii>|ile  {irinciii:il 
oj'icning  and  often  several 
accessory  openinfa. 
( Tnfylea). 

Skeleton  siliceous. 
Zooxanthellx  usually  (orka> 
variably  ?) ' 
Ahnqrswith: 


1.  <  I 


HoloiryiMuiia  1  • 
•k«kto  acu' 


I. 


ri.  Actinclida 

.■\i_arth  (itiracla  (3.  D  nilaspida 
Ucsui  tun  jikuil      (4.  l)i|J«onida 


II.  Ofdo: 
SpuaielLaria 
Holutryiasbt 
■ksklo  dcfi- 

ciMtaam 

ir- 


III.  Collodaria 


J.  I  haUtKicoUida 
j  6.  Collo<..tda 


Doniaipis 

Oiph 

Arti« 
CoUoSDilB 


\  f,  ThaiuMspharirfa  PkyaMsaOM 
I  I.  Spharoamda  Sphsiiiiiil 

9.  Sptucrida  Fnormi-isplimA 


IV.  SpliCRlbma 


10.  Cultu«phxrida 
;  11.  Pylonid> 
I  a.  Zycanida 
I  J.  Laihclid* 
H.  DiKoida 


Cnllns;  I. 

l>idynioc 
Porudtycus 


HI.  (Jrdo: 
WsmHiria 


capculaE  sitt- 

plici,  MIW 


V.  I'lcctelhuw 


VI. 


Ida 
da 


IV.  0«lo: 

PhjBodaiia 
ifcroiryiauta 

mciDHaiMi  ' 
eaptula  dup- 

pBd,  aim 


VIL  PbaecrMia 
(liaatMia) 

VIII.  PhMfioHBia 
(testa  dipkuia) 


fiS.  Cysodiai 
16-  riedoida 
17.  Stcpnanii 
1 18.  Spyrotda 

{" 


I*h«c^d;nida 
Cajir  orhaph  tda 
,73.  Aulacamtuda 
14.  LalKgromida 
35.  Cballennnda 
CasiaaaUida 

IX.  PtuBeapharia  )n.  Circoporvda 
(MamglabaMaat  \»8.  Saecnida 

satglslwsa)       lag-  Aldiasphxrida 
^jo  CaooMp-><B3Hla 

X.  Pbaoeoochia   1 31.  Coocharida 
1)     (ja.  Ccdedcndfida 


C^aMhai 

Plapausika 

l.ithocimii 

Dictyoaifjrm 

iMiciyocffws 

I>ict]ro|ioiaM 

'I'haUvMjntoaoa 

Autacantka 

Lithocnnnia 

Challenntia 

CaMaella 

Qrcoporua 

Sagru 

Aulosphzm 

CasuiM|tbara 
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Hypotbrical  Ancksiral  Tk£e  of  the  Kadiolakia  (1888) 


14.  OiMoida 

11.  Pyluntda 


30b  GuaosphKfida 

I 

39.  Aalosphierida 


«3- 


98.  S^geiiida 


10.  CoUoa^^oeruU 


b     ^^■a  II  ■!  I  lit  Jb 


31.  Condutrid* 


4.  INfloeaiida  |  so.  Cyrlids 

9«  SplMBKiidik  19^  BotiyoidB 


3.  DontispiiU 


tS,  SnrridiM 

17.  SUpllMlMt 


&  Sphatranidk    16b  PUetolte 


25.  ChalleDgeridB 


S4.  LithognMnida 


&  CoUomidii 


I  7.  Thaluso- 

■pbxrida 


Anlicanthida 
aa.  Cannorbaphida 


«ftba 


5.  TltalassicoUida     15.  CystUUna 


AcUsaa 
(aiiffilial  finiB 

of  die 
SpnmeUari*) 


Cyatidinm 
(aootttfal  faim 
of  the 


31.  Pbaeodinida 


Plueodin* 
(aaoeatnl  fom  of  Ike 


Actisu 

(oouimnn  nncotnil  form  of  all  Radiolaria) 


UmVERSJTY  AND  EDUCATIONAL 
tNTBLUGBNCB 

OxFOKD. — Thf  r  nowing  cnijrses  of  Icc:utCi  and  iiiNlructinn 
in  Natui.il  Science  will  in;  heid  diirinc  the  |>re.scnt  term.  In  the 
Dcpartnu-nt  i  f  Physic*  Prof.  Clifton  Icctuics  >  u  "  Tlic  Diilriba- 
tion  of  Folcntial  in  a  Circuit,"  and  on  the  (ialv.inouictcr.  Mr. 
lleaton  lectures  on  Elcii.m'.  iry  Mechanics.  Practical  in-tnic- 
tion  in  Physics  is  given  daily  Ijy  Prof.  Clift  n  and  Messrs. 
Ilcaton  and  W.dkcr  in  the  Clarendon  I.aUi?r.Hury.  At  Christ 
Church  Mr.  Baynes  lectures  on  ihc  Kinetic  1  henry  of  (^ia--es,  and 
gives  practical  instnictinn  in  magnetic  and  electric  nieasuremeats. 
At  Balliol  Mr.  Dixon  lectures  on  F.lcuicntary  Heat  and  Lij;ht. 

In  the  Cbemical  r)cp3i  imcnt  1 OJIitig  «xintinucs  his 
course  on  the  Naphtlialenc  Corapjund*.  The  Cour-cs  on 
Organic  .ind  InorRanic  Chemistry  are  continued  by  IV.  Walts 
and  Mr.  Fi.sher.  At  Christ  Church  Mr.  Vernjn  Ilarcoart  ha«  a 
dass  for  Quantitative  Analysis. 

Prof.  Story-Maskeljne  oonlinucs  bis  coarse  on  CiTitaUo- 


graphy,  and  I'ruf.  Prcstwic'i  coriclu  le>  hi-i  course  on  Dynamical 
Geology,  and  lectures  on  M rat ij^ra pineal  Geology. 

In  the  1  >ejiartnicnt  of  Murjihoio^y  practical  instniction  1-4 
given  i  y  I'lof.  Mo  cK  y  a->d  Me^wv  Koi>erts<>n  and  Hic^son  on 
Human  and  C  unj larative  Anat  imy.  Prof.  Mu-iclev  li.-ctures 
on  the  Couij  aiiitivc  .Xiuifoiiiy  ^  f  the  \'esl'.--' ir  1 1  i,  Mr.  link  iMi  on 
the  Llciuent^i  of  Animal  .^lorph 'logy,  .Mr.  Jack.smi  .m  Msiuicry 
and  Parasitism,  Mr.  Poultoo  on  De»criptivc  IIi>t  >ln^y,  Mr. 
Morgan  on  Odontography,  and  Mr.  BarcIay  Thonipion  on  the 
Anat  iii'.y  of  Ainpliil.'ia  and  Kep;ili;i. 

In  the  1  it-p.ir!uient  of  Physio!o>jy  (which  is  much  cramped  for 
room  pcniling  the  erection  of  new  buddinjjs)  Prof.  Burdon  San- 
derson lectures  on  the  Nervous  >iy.stcm,  while  practical  instruc- 
tion is  ^'iven  liy  the  Profcs.s  ir  and  Mr.  Gotch  on  the  Klcuientary 
Physiobgy  of  the  Nervou>  Sy.stcm  and  of  the  Sense  Organa, 
and  by  Mr.  Dixey  -m  Histol  ifiv.  At  Magdalen  Ifr.  YwhM 
a  class  for  instruction  in  Practical  I'h.siology. 

The  new  Reader  in  Anthropology  will  give  a  coarse  of  sit 
lectures  on  the  Dtvelopinent  of  Civilisation  and  the  Art*  of  Lile. 
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Candidates  for  the  Professorship  of  fiotany  are  requested  to 
■end  11  their  applications  to  the  Rcoiatntr  of  the  Unimaity  on 
or  before  January  26.  The  stip«ad  U  )00f.  *  jmt,  and  •  boow 
rrnt  free  in  the  liotanic  Garden. 

New  College  oflcrs  an  Esbibiiion  fai  Nitarml  Science (Cbenb- 
try  or  Biology-).    The  examination  commence'  Msy  6. 

CAMBKincE. — The  following  are  the  principal  courses  in 
Nataral  Science  during  the  present  term  :  — 

Mathematics. — Prof.  Adams,  Lunar  Theory,  commencing 
January  31  ;  Mr,  T,;]i  -  r  (Under  Plutnian  Professor),  Instruction 
in  the  lUe  i  1  A  i;iiMiiti.:il  Ins'.ruincnts,  January  30;  Mr.  Mol- 
liMin,  \'ilir.Uii  .111  i  .'^.iiiril,  (aiuniy  i\  \  Mr.  Stcarn,  Ilydrj- 
dynamic^,  laniury  25  ;  Mr  !I.,lrs.in,  i'ouricr'.s  Scries  and  Con- 
duction of  Heat,  January  ;  Mr.  Thompson,  Elcctromaj^netism, 
January  25  ;  Mr.  nijurcbruok,  Wave  Theory  of  Light,  January 
34 ;  Mr.  Hall,  Al  ;i-l>ra  and  Determinants,  January  25  ;  Dr. 
Bcsant,  Analysis  January  23  ;  Mr.  Pendlebury,  Analytical 
Optici,  Janinry  23. 

Chemistry.  —  Pr  if.  Liveing,  Cieneral  Course,  J.uiuary  24  ; 
Prof.  iJcwar,  Organic  Chemistry,  January  2S  ;  Mr.  .Main, 
General  Course,  January  28  ;  Mr.  Pattison-Muir,  Carlxm  Com- 
pounds, January  25;  Non-Mcfal.';,  January  26;  Mr.  Scott, 
Elementary  ,Oii{anic  Chenustxy,  January  3$;  Mr.  Lewis, 
Catechetical  LeetUMb  Jmurj  as ;  llr.  A^Mtk,  Chillnil 
Philosophy. 

Practical  Chemistry. — Mr.  Sell  and  Mr.  FtHom,  ScmMbm- 

tiotw  in  Quantitative  Analysis,  Janunry  25. 

Physics.  —  I  <ir1  K.iylei.;li,  Acoustics,  January  26  ;  Mr.  Trotter, 
Electricity  and  Mayti'-ii  iii,  January  24  ;  Physical  Optics,  I;>tm;ity 
24;  Mr.  Atkinson,  llrat,  Januar)-  25;  Mr.  ('/Li/L-tiiu  1.,  Lie- 
Dventary  I'hy.sic-,  January  25  ;  Mr,  Shaw,  l-.lcineiit.iry  and 
Advanced  Fliy-ioi,  Hydrostatics  and  Heat,  Januiry  25. 

Mechanism. — Prjf.  Stuart,  Theory  of  Structures,  January  29; 
Mr.  Lyon,  Statics  an  !  Hydrostatics,  January  29;  Rigid  Dy- 
namics, January  30;  Mr.  Ames,  Elementary  Mathematics  for 
Students  of  Mcchani  ui,  January  30. 

Geology. — Princi;ilcs  of  Geology  and  Stratigraphy  (advanced), 
Plof.  Hughes,  J-inuary  24  ;  Iiynaniital  Geology,  Mr.  Roberts, 
January  24  ;  Pal.Ti ,iitoii<gy  ami  Petrology,  by  Demonstrator.-;, 
January  26. 

Hotany. — Goneral  Elementary  Conr.sc,  Mr,  Vines,  January  24 ; 
Anatomy  of  l'liiit<,  Mr.  Gartiincr,  January  2$  ;  General  Bio- 
logy of  PI  lilts  (advanced),  Mr.  F.  Darwin,  January  26  ;  Mor- 
jAological  It  .taiiy,  Mr.  Hicks,  January  26. 

Zoology  nnd  Comparative  Anatomy. — Geographical  Distribu- 
tion of  the  \  crlehrata,  by  Prof.  Newton,  January  30  ;  Element- 
ary Biology,  Mr.  Vines  and  Mr,  Sedgwick,  Jmcmtf  3$  i  Pi**- 
tical  Morphology,  Mr.  Sedgwick,  JanttMj  S4i^ll0f|llMMgy  of 
SanropaicUL  Mr.  Cedow,  JeiKMiy  tx, 

Btoto^il-BkMttiiy.lilr.  VbM 
as- 

Aoatoay  mad  Physioloinr.— Olteolocy.  Prof.  Macalister, 
Juinary  25  ;  Physiology,  Prof.  Foster,  January  34 ;  Anatomy 
of  the  Digestive  and  Circulatorf  Organs,  Prof.  Macalister, 
January  24 ;  Chemical  Physiolaajr,  Mr.  Lea,  January  25  ;  Phy- 
aoloey  of  the  Circulation,  Dr.  GaAell,  January  24  ;  I'ractical 
Worl^  Piwecttoa,  andcr  the  nMrvbiao  ol  lb*  ProfcMor  Md 
r,  in  Ike  Dincelinf  Roon. 


I  md  Mr.  Sedgwidt,  Jomny 


SCIENTIFIC  SERIALS 

Bullttin  dt  la  Soi  il/ Jes  A'liOiitih'j.'.s  d-  Ahui'ii,  annce  18S3, 
No.  2. — Re-earches  into  the  compounds  of  the  acetylenes, 
by  A  P.  Sabandeff.  The  anth..r  has  siuiie<l  these  ini]H.-r- 
fcctly  known  compounds,  nanul),  di-brom-acc!ylene,  and  the 
double  compMmls  of  acetylene  with  lirnmine  a-td  chl  irinc, 
and  with  chlorine  and  iodine.  He  has  discovf-rcd  a  new 
method  of  preparing  larger  quantities  of  the  former  by  acting 
with  rinc  on  nn  alcoholic  solution  of  the  four-brom-acetylenc, 
and  describes  Its  various  react!  ms. — On  the  periodical  changes 
of  level  uf  the  nc'M:i,  by  H.  Traut>^:hi)!d  (in  German).  The 
author,  who  already  in  1S69  supported  the  idea  that  the  geo- 
logical changes  are  due,  n  a  to  the  rise  of  the  continents,  but  to 
the  falling  of  the  level  of  the  occ.in,  finds  in  the  disposition  of 
the  series  of  dcfiosits  of  all  ajc.  up  froiTi  tlic  Silurian,  on  the 
plains  of  Russia,  new  and  very  intcre-tiiig  arj^uments  fir  hi<  idr-a. 
lie  maintains  that  the  level  of  the  ocean  was  falling  fruni 
the  Silurian  epoch  to  the  end  of  the  Trias,  when  the  sca^  had, 
1  the  vam  Hiiwhn  pUH^  vmAj  die  auiit  shapa  m  now. 


The  level  of  the  ocean  rose,  however,  dwing  the  Jnraasic 
pciiod,  retiring  again  about  the  end  of  the  Chau  period. — Qm 
OW  bMUvd  of  the  Amos  trtcca  with  Anat  tnehas,  by  Dr.  V. 
Sewertsoif,  with  a  coloured  plate  (in  German).  The  most  inter- 
esting bastard  of  the  nearly  two  extremes  of  the  docks  (relatively 
to  aeir  riie)  has  been  abot  in  the  pgownce  of  Ryaxan.  Tba 
Ruvian  oniitholagbt  deicribei  its  featnrci  at  hagth,  and  adda 
some  remarks  on  tltt  faaalaids  of  the  ducks  genenny.— Moau> 
petal  plants  of  Radde^  1^  Fard.  wn  Herden  (eoatinaed). — Dc> 
scripuon  (ia  Gamaa)  of  the  Veionicaa,  CastiHejas,  Sifkpmit^, 
Phtktbwftrwmmt  and  Oaphalotruu — A  Mastodon  tooth,  aolc 
by  H.  TraotadMl'-OB  ttwjplMlagmpUe  flwwmiy  of  fimd 
surs,  by  Ed.  LirfMMM  ^  OUMan).  Maliriab  for  the  fiauia 
of  HemipteiaofRaaia,  I7  W.  Takmddt  beb^  a  descripttoa, 
in  Rossian,  of  lerenl  new  ipecia. 

Ri-ista  S<ieniifiio-Induslrialt,  October  31.  — .\  detailed  account 
of  the  electric  exhibition  held  in  September  at  I.odi,  by  Prof. 
Alessandrn  Volta. — Programme  of  the  anthropological  section  of 
the  Itali.^n  exhibition  to  \\c  held  next  year  in  Turin.  Amongst 
otiit-r  attractions  there  ill  Ik?  a  targe  collection  of  typical  Italian 
skulls  of  all  dates  and  froni  every  t)art  of  the  peninsula. 
Materiils  «ill  als-)  lie  brought  together  for  studying  the  history, 
ethnography,  Imguaj^e,  and  present  condition  of  all  the  foreign 
comiir,  iiiiics  (Albanian,  ('.reck,  Catatonian,  Slav,  German 
Rumanscb,  French)  settled  in  rarions  parts  of  the  country. 

RtmtkmH  dd  R.  ItlihUo  LnActrdo  M  Seitnu  t  Letttrr, 
November  39^  1883. — On  Lagrange's  general  expression  of  the 
force  necessary  to  prodnx  a  tantocronous  motion  re)>|&rded  a%  a 
function  of  .space  and  velocity,  by  Prof.  C.  Fonnenti.— Geolo- 
gical notes  on  the  Alps  of  the  pirovinoes  of  Reggio  and  Modena, 
by  D.  PantaneUi.— On  the  first  traces  of  a  national  debt  in  the 
Hysantine  Empire^  by  Z.  von  Lingeathal. — Unimetalism  aad 
bnoetaUvB,  far  Dr.  A.  VOk  Peraiee.  "  Metaorolotjcal  obaetva> 
tioBs  in  the  wcia  Obwratoiy,  Mba,  dvriag  the  meatt  of 
September,  1883. 

Kathrwhtfft  of  the  A'^'vi'  So<Uly  of  S,uhui  and  of  the 
Vnntrsity  cf  <J^<!tin..yi: ,  \\\\<\kK  22,  iSSj. — Contributions  to  the 
study  of  spcrniatii7oa  and  thtir  evoluti  ni  ( preliminary  i>apcr), 
by  Dr.  -V.  v.  m  Hrunn.  —  Ke-earchcs  on  the  action  of  glyc<")l 
on  orthop.bcnylcn  iiamin,  orthotlinitrolwnrine,  and  sulphuric 
acid. 

Novcrol)T  7. — On  the  meteorological  relations  of  Gutringe  ', 
by  Hug  1  Meyer. — Optical  researches  on  the  substance  tcal- 
careous  spatb)  into  which  crystals  of  aragonitc  l*ecomc  dccom 
posed  under  tlic  action  of  heat,  by  C.  Klein. — On  the  age  of  th; 
iron  ores  at  Hohenkirchen,  by  A.  von  Koenen. — On  the  theory 
of  modular  equations,  by  A.  Hurwitx. — On  the  relations  between 
solar  and  aimntipheric  electricity,  showii^  how  the  Utter  i» 
refftnble  to  the  foraor  aadaDied  eaasea. 


SOCIETIES  AND  ACADEMIES 

London 

Royal  Society,  November  22,  isS -  "  Some  Rcl.it:ons  of 
He;vt  to  Voltaic  and  Thermo-Elcctric  Actir>n  of  MetaU  m 
Ek-ctrolytrs,"  by  G.  Gore,  F.R.S,,  LL.D, 

riie  cxprrinii-nts  described  in  this  p-aper  throw  considerable 
light  upon  the  rc.il  cause  of  the  voltaic  current.  The  results  of 
them  .Trc  c  inlaincd  in  twenty  table-  ;  and  by  c<i  np.irinj  them 
»  i:h  <  aril  other,  and  also  by  mi-ans  of  addiiional  cxp'criinents, 
the  iillouing  general  conclusions  ami  chief  facts  were  obtained. 

Will-  1  metals  in  liquids  are  heated,  they  are  m  >rc  frequently 
renderc  1  positive  than  neijative  in  the  proportion  of  alv.ut  a'S  to 
i*o  ;  and  whilst  the  pro]X)rtion  in  weak  solutions  was  al"  ut  2  20 
to  I'D,  in  str  ing  ones  it  was  al)0«t  3'27  to  I 'o,  and  this  acconls 
with  their  tlierni  >-electric  litluiviour  as  metals  alone.  The 
thermo  electric  order  o(  metals  in  liquids  was,  with  nearly  every 
solution,  whether  strong  or  weak,  wi  lely  different  from  the 
thcrmo.clectric  order  of  the  s.^mc  metals  alone.  A  conclusion 
previously  arrived  at  was  .il  1  i  1  lirmed,  vir.  that  the  liquids  in 
which  the  hot  mrtal  was  tiicim  i  clrctro  po-.itive  in  the  largest 
proportion  of  case,  were  tliosr  c-m'a  niu^'  tjii;'ily  cluc'.ro-positive 
liases,  Mich  .Is  the  nllsali  metals.  1  li--  th<  rni  1  clcctnc  cflTect  of 
nr,,-,.''/<,.- '.  1  heating  a  metal  in  a  h  iuni  «.is  .s  ly.ielinn-s  difterent 
fr jin  tiial  of  ^11  Idmly  healing  it,  and  was  occn-ionally  attended 
by  a  reversal  of  the  current. 

Degree  of  strength  of  liquid  greatly  affected  the  tberaao- 
defltne  ofdar  of  lactali.  Jaamm  of  itiipglh  asaally  aad 
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■idcraibljr  hcreased  the  potortU  of  sMlds  tturnw  nkitiu 
M^itfwia  Uqukb,  and  somewbit  inereucd  that  of  thoM  poutiTe 

The  dcdrle  potentlil  of  mteU,  thermo-electro-podtive  in 
weak  li<|uids,  wa^  usoflll^aboat  3  87  timei,  and  in  ttroog  one* 
1*87  times,  as  great  tt  of  tboM  which  were  negMiTC*  The 
potiatiri  «rf  the  atnmat  thermo-electric  couple,  vii.  that  of 
■Inadidm  fa  WCtk  lolatioB  of  aodic  phosphate,  waa  -66  volt  for 
100^  F.  dUbrmwe  of  temperatun,  or  aboiii  100  tima  that  of  a 
Uamdi  aad  antimony  couple. 

HtMinCone  of  the  melals,  either  the  poaitive  or  negative,  of 
«  VBhik  couple,  luually  increased  their  electric  difference, 
■■kJfltf  Boat  metal-  more  positive,  and  tome  more  negative  ; 
wbiat  BOituiit  the  aeeond  one  alao,  uuaUy  neutral  i&cd  to  a  large 
extent  the  cffset  of  heattng  the  first  one.  The  electrical  eflect 
of  hcatii«  a  voltaic  ooaple  ia  nearly  wholly  coiD|x>icd  of  the 
united  etbeta  of  heating  each  of  the  two  metaU  separately,  but 
b  not  however  exactly  the  aame,  t)ecau.se  whilst  in  the  former 
case  the  metals  are  diuimilar,  and  are  heaird  to  the  s.-ime 
temperature,  in  the  latter  they  are  similar,  but  hca:e(I 
to  oifiereot  temperatuica.  Also,  when  healing  a  voltaic  pair, 
Ike  heat  applied  to  two  metals,  both  of  which  are  ;>revi<iu<.1y 
electro  polar  by  contact  with  each  ether  as  wt-ll  .\s  by  cnniact 
with  the  Uauld  ;  but  when  beating  one  junction  of  a  uK-t.d  ;i:iJ 
liquid  conple,  the  metal  hafinot  been  prcviouNly  remlcrfi  clectr  1- 
polar  \>y  contact  with  a  different  one,  and  is  therefoic  in  a  Nonic- 
what  diffierent  state.  When  a  voltaic  coinbiiiatioii,  in  which  ihc 
positive  metal  is  themto  negative,  and  the  nejjative  <iiie  is  thermo- 
positive, Ls  heated,  the  electric  potential  of  the  couple  diminishes, 
iwlwilhstanding  that  the  internal  resistance  is  lUcrcisctl. 

Magnesium  in  particular,  also  zinc  and  cadmium,  uerc  greatly 
depressed  in  electromotive  force  in  electrolyte-  by  elevation  of 
temperature.  Reversals  of  position  of  two  m.  1  lU  .1  voltaic 
couple  in  the  tension  series  by  rise  of  tcmpor.i'ui  i-  were  chirtly 
due  to  one  of  the  two  metals  incrca  in^'  in  c)<  i  !i.  :ii  itur  force 
faster  than  the  <.ther,  auJ  iii  many  cases  to  oae  mct.il  iiitr<-a^in<.j 
and  the  other  decrea>iDg  in  electromotive  force,  hut  mily  in  a 
few  cases  was  it  a  result  of  simultaneous  but  une>|u.il  diminution 
of  potential  of  the  two  Hie [nU.  Witli  eighteen  (iilferent  voltaic 
couples,  by  rke  of  teuipcraiure  from  00  to  160'  K.,  the  electro- 
motive force  in  twelve  cases  w.i^  im  1.  .\  .  ,|,  utid  in  --ix  decrc.i  cd, 
and  the  average  proportions  of  iiici  eas<>  for  the  eijjbteen  i:i  lances 
was  "lo  volt  for  the  loo"  F.  of  cle\Mtion. 

A  great  difference  in  chemical  onipiisition  of  the  liquid  was 
attended  ly  .i  considerable  chani^e  in  Ihc  order  of  the  volta- 
ten.sion  seric,  and  the  ditTcrencr-s  of  such  order  in  two  similar 
liijunis,  such  .-ss  snluiiojii  of  livjric  chloride  .lud  potassic  cliloiidc, 
were  much  grerttcr  than  those  protiuced  in  cither  of  tho-c  liquids 
liy  A  •UtTctence  of  loo''F.  of  tcnijicrature.  Diftcrciici;  of  s!ier>({th 
uf  sokiti'in,  like  difference  of  coijipoMtion  or  of  temperature, 
alteti  <l  the  order  of  such  scries  with  nearly  every  liquid  ;  and 
the  .amount  of  such  alteration  by  an  increa  c  of  four  or  tive 
times  in  the  strength  of  the  lii^uid  was  rather  1c-.n  than  ihiii 
causcii  by  a  difference  of  100*  \.  of  temperature.  WliiKt -ilsi) 
a  variation  of  siren^jth  of  liquid  caused  only  a  niuderatc  : mount 
of  chanj;c  of  order  in  the  volta  tension  series,  it  produced  more 
than  three  times  that  amount  of  change  in  the  thermo-electric 
ten-ion  scries.  The  u.sual  effect  of  increasing  the  strength  of 
the  liquid  uixm  the  volta-electromotivc  force  w  's  to  considerably 
increase  it,  but  .ts  effect  ui>on  the  thermn  elcctron.otivc  f'lrce 
was  t.i  lari;cly  decrea-e  it.  Thcdci;iec  of  jxitciitial  of  a  metal 
and  liquid  therni  i  c  luple  was  not  always  exactly  the  >amc  at  the 
■une  temperature  during  a  rise  as  durinj;  a  fall  of  tcmixraturc  ; 
this  is  anal'  yous  to  the  variations  of  melting  and  snliiiifyinf;  j-xiints 
of  bo<iies  under  such  condition',  and  also  to  that  of  viipei  atura- 
tion  of  a  liquid  l  y  a  salt,  and  is  probably  due  to  some  huidiance 
to  change  of  molecular  movement. 

The  rate  of  ordinary  chemical  corrosion  of  each  metal  varied 
in  every  ditTercnt  liquid  ;  in  each  solution  also  it  ditTercd  w  ith 
every  different  njctal.  The  most  chemically  po.vitivc  metals 
were  usually  the  ni  >st  quickly  corrodeil,  and  the  cornwion  of 
each  metal  was  usually  the  fastest  with  the  most  acid  solutions. 
The  rate  of  cor  10  ion  at  any  given  tcm|)cratuic  was  >lc|  cndcnt 
both  upon  the  i_ature  of  the  metal  and  upon  that  of  the  liquid, 
and  was  limited  by  tiiL-  m  s'  fer!-ly  active  of  the  two,  u-ually 
the  electrolyte.  1  he  t  rdcr  of  rate  of  corrosion  of  metaU  also 
differed  in  every  different  liquid.  The  more  dissimilar  the 
chemical  characters  of  two  liquids  the  n  ore  diverse  usually  was 
the  order  of  rapidity  of  corrosii  n  of  a  rcries  of  metals  in  them. 
The  order  of  rate  of  simple  corr»ion  in  anj  of  the  liquids 


wwwIaHi  diflbnd  fraoi  Aat  of  ch«ilui  ekclik  aad  atill  men 
iroB  diet  of  therrao  deelria  tearion.  CoirMiQa  ii  not  the  caaie 

of  thenaiMlectric  action  «f  nciab  in  tupaHt. 

Out  of  ifty-eight  cam  of  rise  of  toBpentan  the  rate  of 
ordiMrjr  comiifawi  was  increased  in  every  larteace  eiioept  one, 
and  that  waa  only  a  feeUe  exception—the  lac  wen  of  oomiakm 
from  6e^  to  160^  F.  with  different  metnb  waa  catKudy  wieUe, 
aad  wat  from  I  5  to  321-6  tinea.  Whether  a  metal  laeraesed  or 
deereesed  ia  thermo  elertwatfaa  fiwce  by  being  heated,  it  in- 
creaaed  in  rapidity  of  conoskm.  Tiie  proportiou  in  which 
the  aM»t  eetioded  metal  was  alio  the  moat  thermo-dcctxo- 
poiiliveaBa  wee  65-57  per  cent  ta  liquids  at  60*  F.  and  6o'ts 
m  the  save  Kquids  at  i6a^  F. ;  and  the  proportion  in  whi(±  it 
was  die  BHMt  chemico-eleetro-posidve  at  fxf  F.  was  84*44  per 
cent,  and  at  F.  8077  per  cent.  The  proporti  m  of  cases 
therefore  in  which  the  most  chemico^^lectro- negative  metal  was 
the  most  corroded  one  increased  from  15*56  to  19-23  percent, 
by  a  rise  of  temperature  of  ioO>  F.  Comparison  uf  these  pro- 
portions shows  that  corrosion  usually  influenced  in  a  greater  degree 
chcmico-electric  rather  than  thermo-electric  actions  of  metals  in 
liquids.  Not  only  was  the  relative  number  of  cases  in  which 
the  volta-iiegative  metal  was  the  most  corroded  increased  by  rise 
of  t«n|)erature,  but  also  the  average  relative  loss  by  corrosion 
of  the  negative  to  that  of  the  positive  one  was  increased  froui 
3-11  to  6-32. 

The  cxplanatioa  most  consistent  with  all  the  various  resulu 
anil  coiiclttsions  is  a  kinetic  one : — That'nietals  and  electrolytes  are 
throughout  their  masses  in  a  state  of  molecular  vibration.  Tliat 
the  molecules  of  those  substances,  being  frictionless  bodies  in  a 
frictioidess  med  I  um,  snd  tlicir  motion  not  being  dis-^ifxitcd  by  con- 
do^on  or  radiation,  continueinccssantly  in  notion  until  -1  me  cau'<- 
arises  to  prevent  them.  That  each  metal  (or  electr>  Ivte),  when 
unequally  heated,  has  to  a  certain  extent  an  unlike  cla  s  of  mo- 
tions in  its  differently  heated  |^.irts,  ami  behave-  in  ih o-c  parts 
somewhat  like  two  metals  (or  electrolytes),  and  lli  -e  unlil.i- 
motions  aie  eruibled,  through  tie  intcrraciliate  con  hir'nit,'  [lor- 
tion  of  the  substance,  to  rernler  those  parts  electro  p  )lar.  That 
every  different  metal  and  electrolyte  h.Vs  a  dilTerent  class  of 
motions,  and  in  con-cquencc  of  this  they  also,  by  cont.ict  alone 
with  each  other  at  the  same  temperature,  become  clecuo-polar. 

I  The  molecular  motion  of  each  ilifTerent  suhelaace  also  iaeraaMS 
at  a  different  rate  by  rise  of  tcmiiertiture. 

Thi- theory  is  equally  in  a^'reciucnt  with  the  chcmic  >  eleclric 
results.    In  accordance  with  it,  when  in  the  case  of  a  metal  and 

'  an  electrolyte,  the  t«o  clisses  of  motions  are  sufficiently  unlike, 

\  chemical  corrosion  of  the  uieial  by  the  liquid  taUcs  place,  and 
llie  voltaic  current,  iriL;;n;Ucd  by  inherent  molecular  motion 
under  the  condit i  ;:!  of  mi, tact,  is  maintained  by  the  [Kirtions  of 
motion  lost  by  the  metal  and  li(juid  during  the  .icl  of  uintiiiL; 

I  together.  Corro  i'lii  theref.re  is  an  eflfect  of  molecular  motion, 
and  is  one  of  the  modt  -  I  <y  which  Ifait  aWlloa  i>  COaWHtid  iaio 

I  aijil  priKluces  electric  current. 

In  accorilancc  w  itb  this  thcuy,  if  w  c  ta'^c  a  lliermo  clcctric 
pair  consistirif^  of  a  non  corrodible  metal  ariii  an  electrolyte  ^the 
tuo  lieini;  alieady  electro-p<ih\r  by  mutual  contact),  and  heat  one 
of  their  points  of  contact,  the  niulecular  motions  of  the  heated 
end  of  each  substance  at  the  junction  are  altered  ;  and  as 
thermo-electric  energy  in  such  combinations  u.sually  increases  by 
ri  e  of  temperature,  the  metal  and  liquid,  each  sin^dy,  u-u.iUy 
leciiuies  more  electro-]Vilar.  In  such  a  case  theunequ.Uly  heatid 
metal  Ifchavcs  to  some  extent  like  two  metals,  a:,d  ttie  un'oually 
heated  liquid  like  two  liijuids,  and  .--o  the  ificrnio  clecii  ic  pair 
is  like  a  feeble  chcn  ico-clcctric  one  of  two  metals  in  two  liquid'', 
but  without  corrori  in  >f  mihcr  metal.  If  the  metal  and  liqai  1 
arc  each,  when  alone,  th<.rmo-clectro-]x>sitive,  and  if,  when  m 
contact,  the  metal  increases  m  jx>sitivc  condition  faster  than  the 
Hquid  by  I'einj  heated,  the  latter  apjicars  therino  electro- 
nrs-i"vc,  but  if  lew  rapidly  than  the  liquid,  the  metal  ap]>rars 
thenn.  i-clectru-iiei.;ative. 

As  abo  the  proiH)rtion  of  cases  is  small  in  which  metals  that 
are  jc  sitive  in  the  irdinary  tht  rino  electric  series  of  metals  only 
become  negative  in  the  metal  and  liquid  ones  only  73  out 
of  2SO  in  weak  stdulions,  and  48  <jut  of  the  same  number  in 
strong  ones),  we  m.Ty  conclude  that  the  nie-als,  more  frequently 
than  the  liquids,  have  the  sjrcalest  lhcr;ii<i-clcctiic  influence,  and 
Jilso  that  the  relative  lar^cnc^s  of  the  number  of  in-lnnces  of 
thermo-electio-|X3Mlive  metals  in  the  series  of  metal-  . uul  hrjuids, 
as  in  the  series  of  ni>  t  ils  only,  is  partly  a  consequence  of  the 
circumstance  that  ti-e  icn  peraturc  usually  makes  .substance 
— ^metals  in  particidai — electro-poaitive.    Tliese  statements  are 
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aKo  consistent  with  the  vic\*  lliat  the  oleuicnlary  ^uh  tanccs  lose 
•  portion  of  their  tnolccuhir  activity  when  they  unite  to  form 
tici'is  or  >ahs,  nnd  that  electrolytes  ihcrefure  have  usually  a  less 
degree  of  mulocukr  aotton  tmn  the  inaiala  of  which  mjaic 

l>artly  coni|io>e<1. 

The  currt  iit  froni  a  thernio-ci  >ui  'lc  of  metal  and  liquid,  therefore, 
may  l>c  vicweil  as  ilie  united  result  of  diflercnce  of  molecular 
m-jtiuii,  fii'-l,  o!  :hc  nuKti  ms,  and  ^.L•cond,  of  thct«ohe;Ued 
(or  C'l  'led)  sulislanccs  ;  ami  ill  all  c.iic-,  both  of  thermo-  and 
cbfiiiicu-tkxtrn:  action,  the  iuiincdiale  true  cause  of  the  current 
is  the  oitgiii.il  :i,i>!cciil:u  vibralioii^  i  f  the  ^ull^tancc'•,  whdst  con- 
tact is  only  a  static  permitting'  cmrlitiuii.  Als  1  that  whil-t  in 
the  case  of  tbcrui'i-dectric  action  the  m-taiiniiL;  cause  is  molecu- 
lar motion,  supplied  by  an  external  source  uf  heat,  111  the  case 
of  chemico-clectric  action  it  is  the  motion  lo-t  liy  the  metal 
and  liquid  when  chemically  uniting  together,  llie  direction  of 
the  current  in  thermo-eleelric  ca-es  ajiiiears  to  depend  u;Hin 
which  of  the  two  subitance-i  c mipo- us.;  a  juiictir-n  increa  Cb  in 
laolecular  activity  the  fastest  by  rise  of  teiui>aaturc,  or  decreases 
Oe  nott  x^dlf  bjr  cooUac> 

Zoological  Society,  Janaarj  15.— E.  W.  H.  Holdflworth, 
F.Z.S.,  in  the  chair.— The  Secretary  exhibited,  on  the  part  «rf 
>fr.  H,  Whitely,  an  imnuUnre  i^peciinen  of  the  Night-Heron 
(N}(tie»rax  friteus),  whidi  hvA  been  shot  in  Plamstead  Marshes, 
Kent,  in  December  last. — A  communioition  wba  read  from 
Mr.  J.  C.  O'Halloran,  Chief  Commissioner  and  Police  Magis- 
trate  for  Rodiiguez,  accompanying  a  specimen  of  a  lai^e  Hard 
fcnd  (miy  in  Uiat  iOand,  and  very  rare  there.  The  specimen 
had  been  identified  by  Mr.  Boulcnvter  as  Pktlsuma  nrwHi^ni, 
belonging  to  the  family  Gcckotida. — Sir  Joseph  Kayrer  exhibited 
some  additional  specimen*  of  the  horns  of  deer  gnawed  by  other 
deer,  in  confirmation  of  previous  remarks  on  the  subject. — Canon 
Tristram,  F.K.S.,  exhibited  and  maiie  reoiarks  upon  some  speci- 
mens of  sfiecies  of  the  rciius  Paihyctl'hala^  which  appeared  to 
have  been  igi.nreri  nr  wrongly  united  to  other  species  in  a  recently 
j)ubli-lie<I  volume  of  the  Cataiogne  of  Uirds  of  the  Uritish 
Wuieum  — Mr.  \V.  F.  K.  Weldaii  read  a  ]nper  in  which  he  gave 
a  description  of  the  placenta  in  Tdrticfros  qiMJriccrnis.  The 
author  showed  that  lli  v  pl.iccita  i^  intrnnediatc  betttecn  that  of 
Moiihus  and  that  of  the  typical  I{<ivida',  having  few  cutyled  >ns 
with  diffuse  vascular  ridgi-  'etuien  ihcm.  As-ociated  with 
this  primitive  character  1-  a  in  ^orial  jisaltcriuni.  —  A  second 
{Xiper  by  Mr.  Wcldon  cnnt-nisi-  l  otiic  imic?  on  the  anato:ny  of 
a  Hire  Anirncan  monkey,  Ciitltthiix  which  liid  recently 

died  in  the  Society's  Gardens.  The  juni  or  I'lvc  a  description 
of  the  cTlt  rual  characters,  arnl  the  pnncipil  viscera  were  coru- 
]«rc<l  with  those  of  C.  nioLxli  and  of  M}'<f(et. — A  communica- 
tion wa~  read  from  Mr.  E,  J.  Micrs,  F.Z.S.,  givini;  an  account 
of  a  collection  of  Crustacea  from  the  Mauritius,  which  had  been 
forwarded  to  the  Ilriiish  Museum  by  M.  V.  de  Rohillard.  In 
the  collection  was  an  example  of  a  new  s|>ecies  of  CalSuinassa, 
proposeil  to  le  callc<l  C  marten. 1.  —  Mr.  Francis  D.iy  read  a 
paper  on  r.ues  aiid  hybrids  among  the  Sabnoniil.i  ,  .c.A  exhibited 
a  series  ot  specimens  of  yonug  -^aln  on  and  hybri  l  >.Tlmonidx 
reart d  at  .^ir  J.  Gib  on  ^Jal^lalH^s  Howie  towii  I'l  .'1  Establish- 
ment.—  I'rof.  F.  Jeffrey  I!el;  read  a  pajer  un  the  generic  position 
and  relations  c  if /;-/</»r(j«//i«)  iiimiJus  of  Tenison- Wow's,  from 
the  Anstrahan  seas,  which  he  showed  to  lieloog  to  a  different 
irapond  to  be  oUcd  ^1 


1  Society,  Janaary  17.— Dr.  W.  H. 
It,  in  the  diair. — The  following  gentlemen  were  ehcteJ  Ftl- 

lows  :— H.  H.  Brough,  G.  Daubeney,  C.  C.  Hutchinson,  W. 
S.  KUpatrick,  £.  Matthcy,  H.  Peile,  J.  PallLster,  R.  Romanis, 
S.  G.  kaw.-on,  F.  M.  Rofcn,  W.  Robinson,  T.  Stenhonse,  W. 
O.Senier,  J.  A  Voeldter.-— The  following  papers  were  read: — On 
camphoric  peroxide  and  barium  campboraie,  by  C.  T.  Kingzett. 
In  1863  Brodie  described  the  formation  of  camphoric  peroxide  by 
triturating  camphoric  anhydride  with  barium  peroxide  in  the 
presence  of  ice-cdd  water.  1  he  author  has  repeated  the  above 
experiments,  and  concludes  that  no  campinnric  peroxide  is 
formed,  but  that  the  anhydride  i"  firstt  converted  into  camphoric 
■cid,  which  decomposes  the  barium  peroxide,  yielding  camphor- 
ate  of  barinm  and  peroxide  of  hy  r  gen. — On  the  decomi>i>sition 
of  silver  fulminate  by  hydrochi  >nc  «ci<i,  by  1.  I'iversand 
Michitida  Kauakita.  l  <irmic  acid  aii<i  hy<lron\;iiiujionium 
chloride  are  formed,  as  Ls  the  case  with  11  'jrcui  v  i ii]uiitu-.te,  but 
the  authors  have  oidy  l>een  able  t  >  obtain  iwi-thirds  <if  the  cal- 
culated 'paairity  <  f  thcsr  b>  itiev.  .Some  ammonia  and  hy  iro- 
cyanic  acid  arc  also  formed. — buppkmentary  note  on  Licbig's 


production  of  fulminating  silver  without  the  use  of  nltiie  Mid, 
by  F,.  Divers  and  Michit.xla  Kawakita.  The  authors  have  snc- 
ceciled  in  preparing  the  fulminate,  but  only  when  the  reaction 
wxs  allowed  to  proceed  for  some  time.  The  solulirjn  was  then 
warm,  and  always  contained  nitric  acid. — On  hypoiiitrites,  hy 
F.  I  'ivcrs  and  Tauicmasa  Haga.  The  authors  critici-e  the  recent 
jwvper  of  Berthelot  and  Ogier,  and  give  an  account  of  fre-h  iav« 
tigations,  which  ciu;''iriu  the  formula  originally  propj>ed  by 
Divers,  .Xi^NO.  '!':ioy  h.^vc  not  l)een  able  to  o'jtain  hyiionilrile, 
either  by  the  n  oil  1  proposed  by  Mcncke,  i.e.  heiting  )K}ta>>>ium 
nitrate  w  ith  iron  lil.ii^'-.,  or  tb.  -  met h  id  propj^ed  by  Z  irn,  in 
which  ferrous  hydrate  is  used  a  the  reducing  agent. 

Royal  Meteorological  Society,  January  i6. — Mr.  J.  K* 
Laughton,  F.  k.A.JS.,  president,  in  the  chair. — The  Secretaiy 
read  the  Report  of  the  Coundlt  which  showed  that  the  past 
few  months  mark  a  very  important  epoch  in  the  hi-tory  of  the 
Society.  In  October  the  Council  received  the  iatioMtioB  that 
llcr  Majesty  had  been  graciously  pleased  to  grant  Att  Seaitt| 
permisaion  to  assume  the  prefix  "  Koyal."  In  consequence  the 
Society  has  become,  and  will  henceforth  be  called,  the  Royal 
Meteorological  Society.  In  Pecember  the  Fell  iws  made  certain 
alterations  in  the  by  law-s  by  uhidi  the  annual  subscnptiOB  has 
been  increased.  The  Report  also  showed  tliat  the  Society  is 
doing  a  great  deal  of  pmodcal  work,  not  oa!^  hy  holding  meet- 
ings and  publishiog  the  papers  rea'l  at  the  same,  but  also  fa*  tlM 
e»tal>li>hment  of  a  huge  muibcr  of  ob^crving  statiaas,  whin  sat 
regularly  inspedadt  aa  tint  tha  nsnitt  obtained  from  them  ma^ 
be  strictly  uaifSam  (ui  OWiHiatBhlft.  The  mimber  of  Fellows  » 
549  and  of  hooorary  membm  19,  (has  making  a  total  of  568. — 
The  President  then  deUvered  his  address,  in  which  he  referred 
to  the  experiiMllla  nada  by  Mr.  Saxon  Sn^  Mr.  Bertram,  aad 
Mr.  Hele  Shaw,  with  th*  object  of  determfaMlf  (he  cofffirinH 
of  Binun's  anemometers ;  as  yet  these  can  !>carcely  be  eaa> 
itidered  quite  satisfactory,  fen',  though  made  with  the  aHMA 
care,  they  give  resulta  differing  from  each  other  bjr  "oariy  ^ JP* 
cent,  and  from  the  kno«ra  trath  in  opposite  direcHooa,  Tkt 
reduction  of  barometric  irartianji  to  lea-lcwal  ia  1 
of  great  interest  and  faBportano%  the  aolaliaa  ef 
bom  perfect,  and,  aa  applied  to  th*  coamaa  dakarmfaa- 
lion  of  altitodes,  bat  bem  pwoaawd  by  Mr.  GOfaart, 
of  the  VA  Qmi^aA  Sanejr,  to  be  beat  arUh  ««• 
cnliia  *«aB  noHMH  Hid  M  bdUw  dwt  Am*  U  ■» 
rea.son  to  hopo  flut  dMjT  iriD  «m  be  nUy  vntvanm."  Ia 
many  caiea,  taok  tte  nteaHea^  cMi  if  ooaeet, 
accumulation  of  air  in  places  yrhmt  ao  ait  adate  } 
NO  drawn,  tfamariac  aaisfaty  monlriB  TaDMaaaaiiaBilMBMlty 
Mooataiaacrthelfiaiwqraa,  or  elevated  jAiteaaa  aadhaa  Aaoa 
of  Central  or  Eaatam  Am,  convey  aa  tmprea^wi  IlinA  maj 
easily  lead  to  serious  misUkcs.  IIm  gnat  aahieaBMni  of  ttw 
year  is  uoquertionaUy  the  gathering  ia  of  dw  olaariMieBi  lalaa^ 
l^^tn^sa^jgMBNal^  at ^idaa^Atetic  statiom^  ia  aijMdk 

thniodi  a  fun  poiod "oMwdve  aoatfH.°%^!'<iM' 
estah&Mt  bv  Aa  Uaitod  StMaa  oa  O*  dmcaa  of  La^  I 
Bay,  it  hat  oeen  fhaad  laqpaHihlc  to  caaaaatiBito  ( 

estabUahed  b  the  anrnw  of  i88t,  and 
has  sinoe  been  received.  PrnHmjaai 
li-  hed  from  the  Ei^lish  atation  at  Fort  fUe  oa  the  Botthem  1 

of  the  Great  Slave  Lake  ;  from  the  German  station  to  1 
land  Sound  ;  from  the  Austrian  at  Tan  Mayen,  and  froaa 
of  the  others ;  but  the  prindpal  interest  attaches  not  to  the 
observations  taken  separately  out  to  the  collation  aad  ooet> 
parison  of  the  wholi^  irhich  may  be  expected  to  lead  the  way 
towards  proUema  of  tha  greatest  impoitaaee  to  aieteoiutogy. 
In  the  present  day  one  sdenoe  is  so  mixed  np  with  a  number  ol 
others,  and  so  involved  in  them,  that  it  is  impoarfUe  to  separate 
them,  or  to  define  the  exact  limits  of  each.  Many  of  the 
pnd^lcms  of  nveteorology  belong  as  much  to  geography,  or  at 
times  even  to  experimental  physics,  ar>d  an  address  which  speaks 
of  tlic  progress  of  meteorology  is  perhaps  apt  to  appear  in  soinc 
degree  discursive.  It  is  that  the  true  student  of  nature,  whilst 
limiting  his  detailed  work  to  one  particular  direction,  mast 
Con  ;  lcr  b.cr  kin^rloui  as  a  grand  ami  coniprehenMve  whole,  one 
antl  iiuiivi-ible. — The  following  gentlemen  were  elected  the 
ofhcer^  and  Council  for  the  ensuing  year:  —  Prevident  :  Robert 
Henry  .Scott,  F.R.S.  ;  Vice  Presidents :  Hon.  Kalph  Aber- 
croud'v,  Edmund  Douglas  ArchiVal  i,  M.A.,  John  Knox 
l.au};;itoii,  F.K.A.S.,  William  M.orcet,  M.P..  I  .R.S.;  Treasurer 
Henry  I  crigral,  K.R.A.S.  ;  Trustees:  Hon.  Francis  Albert 
Rollo  Russell,  M.A.,  Stephen  William  Silver,  F.R.G.S. ; 
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Secretaries  :  (It  orpe  James  Symons,  F.R.R.,  Jahn  Willi;-.".) 
Tripe,  M.I).;  roreign  Seorrtuy  ;  Gc  rin.'  NIalhew  ■•  Whipfilf, 
K.R.A.S.  ;  Council:  William  Morris  H.iu'Vii;,  F.U.A.S.; 
Cleorjje  Chnttert  John  Saiifird  I^y.-ivon,  !•  K  •■.S.,  William 
Ellis,  F.R.A.S.,  CharlcN  Hardintr,  Richard  Inward>,  l-'.K.A  S., 
naldwin  Latham,  I-'.G.S.,  Kolvert  John  Lecky,  K.  R.A.S., 
Edward  Mkwiey,  F.k.H.i>.,  Cnthbeit  E.  P«ek,  F.R.U.S., 
Capt.  U«ny  Toynbea^  F.R.A.S.,  Charlw  llieodora  WiOhms, 

M.b. 

Anthropological   Institute,    january  S.  -Prof.  Flower, 

K.R.S.,  pre-idciil,  i:i  t'  rl  .  ii  .  -The  elcctiiKi  ..f  ihe  r'Hiwing 
new  mernher^  wxs  ;ini;uu;u:'-vl  :— Rev.  K.  I '(.•wick,  M.  A., 
F.G.S.,  Prof.  A.  Macalistcr,  M.l».,  K.k.S.,  anl  .Mr.  Oi  lfield 
Thomas  a-  ordinar)-  racijibcr»,  Dr.  K.  T.  Ilainy  .ml  Dr. 
Hermann  Welcker  as  honorary  members,  n  i  l  Mr.  l.ucirn  Carr 
and  Dr.  A.  B.  Meyer  as  corrc^pondinij  nuvul  icr-,. —  Tbc  Pre- 
idcnt  ^t:l!t.•■l  that  .Mr.  Francis  Gallon  hi'l  nltt  iei  501.'.  m  v'i'Cj 
to  thiiM-  \\h')  should  i»efore  May  1,  1SS4,  liinii>l»  bini  with  the 
Ixrst  cwr.icts  from  their  f^iiiiiiv  n  Ci.rd^  .ic.  irdiuj  to  th'--  f  irm 
|>rc*^cribc.l  in  hi^  "  Record  of  Family  F.icuUijv,"  publi-hcJ  by 
MacmilKin  and  Co.,  and  he  urged  all  mem'iers  of  the  Anlhrojio- 
|ii(jical  Institute  to  give  Mr.  (ialton  every  assistance  iu  their 
(>  iwer.  —  Mr.  H.  II.  Johnston  read  a  jKipcr  on  the  mces  of  the 
t.ongo  and  ihf  l'orlUf;iicsc  colonic-,  in  Western  Africa.  The 
author  slulod  that  Western  Troiii  -il  .Vtiici,  between  .Senc'ambia 
to  the  north  and  the  River  Cunino,  utTered  a  v.i-t  studying 
j^ound  to  the  anthropdnfjist,  wherein  type-,  of  nearly  every  v\cll- 
marked  African  race  might  be  ob>«rved.  Afier  detailing;  many 
of  the  various  races,  he  proceede<l  to  de^eritie  the  lUisli-neti 
north  of  Cnnene,  which  he  characteri-e*l  as  nb^mt  the  I  nve-t 
type  of  men,  but,  of  the  fi»e  or  ^ix  sjiecimcns  which  cmui  more 
particularly  under  bis  notice,  he  remarked  that  their  mental 
abilitv  was  stran^rcly  at  variance  with  their  low  pliysical 
char:»cleristics.  The  Hottentot.s  were  much  finer  raen  than 
the  bu^hincn  as  rrfjarded  heii;hf  and  Miild,  but  they  ex- 
ceeded the  latter  in  baboon  like  liccnii  iu^ncss.  The  we-vtom 
slopes  of  the  Sliella  Mount-iin-i  wen:  peopled  by  a  tribe 
called  the  A-ndoiiilie,  a  situr.Hy  race  of  cirricr>,  which  exti.-ndi'd 
a-i  far  north  as  Benguela.  Rcfi-rrin^  to  the  races  of  thi-  1  iwer 
I  ongo,  Mr.  Johnvion  u'lsetse  l  that  ihey  dependc  1  alin  >st 
entirely  upon  ve-^--:  iMf  '  i'  ",  ••■•liiK'.  tliey  were  reiu  irkif  ilc  f  ir 
their  initiation  ccrcnmnii--^.  I  race^  of  ]>h«Ilic  worship  were 
DOtiMd,  especially  in  the  interior,  and  mure  |  articularly  in 
the  neii^txvarh -vod  of  St.inley  P  iol.  A  Conjjo  market  was 
exceeiiii.;ly  iii:crestin;,',  and  wa^  lield  for  alxjut  four  or  ei^ht 
days.      1  hi-  natives  would  often  go  100  miles  to  attend  one  of 

I  the  L'  rii.irl,.  !s,  tlie  woiien  generally  bciir;j  the  keenest  tr.id  r^. 

'  lietwecn  Stanley  Pool  awl  the  coast  there  is  only  one  Rrcat 

leading  tongue  spoken,  though  this  has  several  <lialects.  Ttiis  i-, 
the  Congo  language,  one  known  to  and  ktudied  by  Europeans 
probably  lieforc  any  other  BmM  tOllgM>  It  bMR  WtUf  lign^ 
of  Portuguese  influence. 

Geolog^ical  Society,  January  9. — J.  W.  Ht]lke,  F.R.S., 
]>resident,  in  the  chair.  —  Patrick  Doyle,  Alfred  Marker.  Krv. 
Frederick    Ha.sttn!;s,    Rev.   John  Milne-Curran,  and  William 
I  ord  .Stanley,   w  ere  elected   Fellows  ;   Prof.  G.  CapcUini,  of 
I  h  ilofHia,  a  pnrri:.:"  Memln-r,  and  M.  Alph<  n-c  Brian,  of  Mons, 

a  Foreign  C'l  rri  s]!  i^  leiit  of  the  Society. — The  fallowing  com- 
niunicalKMis  were  lead  :— On  the  volcanic  group  of  St.  David's, 
by  the  Rev.  Prof.  J.  F.  Hlake,  l-.Ci.S!  The  result  of  the 
author's  examination  of  the  rocks  in  the  district  of  St.  T'avid's 
which  have  been  designated  Dinutian,  An>onian,  and  PiHdian, 
I  is  that  they  belong  to  one  volcanic  series,  whijsc  mcoibcr^  are 

thiTse  usually  recognised  in  eruptive  arc.i-,  .xii  i  whose  age  is 
anterior  to  and  inde]>eiidcnt  of  the  true  t.anibiian  e|ifich.  The 
independence  of  this  scries  an<l  the  Camhri.an  is  show  n  by  i.'il' 
nature  of  the  junction  at  all  (xiints  of  ihe  circuit  that  have  b  en 
seen.  The  supposed  i-ochne  w  est  of  the  gra  ilic  mass  cannot 
bt  verified  on  an  examii<aii i  n  of  the  coast. section,  there  being 
i  great  irregul  irity  and  ^;entle  syiitlin  dN  not  far  from  w  here  the 

'  aoex  of  the  isocline  sh ml  I  be.    With  rr-t.-ard  to  the  n.iturc  of 

I  the  rocks  which  thus  antfO.ite  the  Can  bn.iii,  the  author  was 

unable  to  recognise  any  true  allcriiulions  in  ilir  ii^ntrrials  of  the 
I  granitic  a«Ls,  though  tli'j  r  ck  is  a  pecul  ir  i  tie  id  the  arraii|.,'e- 

u>ent  of  its  constituents,  1  be  felsitic  rocks  are  not  iiiilepC'  dcnt 
of  the  granite,  as  they  surround  it  on  ail  sides,  the  line  along 
the  north  and  south  Iwing  sjKcially  traceil.  I  hey  are  al.so  often 
iatrusive  into  the  a»hes,  and  hence  can  have  m.  ucTiiite  strike. 

AUcnlioD  was  dnwn  to  tlie  bighlj  acid  chaxacter  of  the  whole 


seri..'  ,  and  (  .  the  s  nail  size  of  the  centres  of  eruption,  aad  it 
u  .  ,s -,.1  (ii  vt  such  c--ntrcs  have  c  >iitinually  decreaMd  iB 

!  n!iin1>er  an  1  i  icrea  c  I  m  mignitudc  during  geol  >gical  time.— 
On  further  discoveries  of  vertebra'c  rem  tins  lu  the  Triansic 
strata  of  the  siuth  coast  of  Devonshire,  between  Uudlofh 
Saltcrton  and  Sidmoiiih.  by  A.  T.  Metcalfe,  F.G.S.  n« 
author  gave  a  brief  strati.;raphical  aocoont  of  the  Triaiiic  rachl 
of  the  cMst.  He  then  described  aome  vartebratc  reaaina,  eoB* 
tisting  chiefly  of  portions  of  jaw-bones  with  teeth  in  lin% 
|>robably  of  Labyrinthodonts  found  in  the  upi>er  sand^tonaa 
\  U  slier  s  clis-illciti  jo)  at  Hioh  Peakc  Hill,  nea--  SiJmouth,  by 

'  H.  J.  Carter,  I  .  K.S.  At  numerous  places  between  Uudleigh 
Saltcrton  and  SUlmoath,  Mr.  Carter  and  the  author  had  found 
a  large  number  of  isobted  bOM  fiaBUMlHa.  Such  fragments  had 
lieen  submitted  to  a  BicnMOopical  eaaaiaation  by  Mr.  Carter.  In 
»ome  specimenadie  bone  itnictare  was  visible  throughout ;  in 
some  the  boav  portiaa  bad  been  paitiaUy  removed  and  replaced 
by  an  infiltnoM  of  aineral  matter ;  in  others  the  removal  of 
the  bmiy  portion  was  complete.  From  these  (acts  the  author 
drew  the  c  tnclasion  that  a  comparative  abundance  of  vertebrate 
life  was  maintained  during  th«  Triassic  period  ;  and  that  the 
rare-iess  of  Triassic  foscils  wa*  diM  not  So  much  to  the  paucity 
of  animal  life  dwiqg  tlMt  pviod  M  to  the  fact  that  Txiaaik 
strata  aifordod  ao  Aiabk  ettttjttloM  flor  the  fnunmtim  of 
oigpnic  remaios. 

KonrBUBOR 

Royal   Physical  Society,  January  16. — J.   A.  Hl(Vit> 

Brown,  F.K..S.K.,  president,  in  the  chair. — The  followlB|f  OOB* 

luunicitions  were  road  :  -On  intra-epitlielial  capillnries  ta  OB- 
gochitla,  by  F.  li.  BeJJard,  F. K.S.  F. — On  the  geognosy  of 
the  H.>r.-  M  mnlains,  part  I,  by  H.  M.  Cadell,  r...vc. ,  of  the 
.Scottish  Gc  (logical  .Survey.  The  writer  stated  thai  tliere  was 
still  soaie  ro.  .m  for  original  investigation  in  that  quarter,  not- 
withstanding the  great  .attention  the  German   geiUv'^i^  had 

1  bestowed  on  the  region.  The  Germans  had  not  yd  le.u  ned  the 
art  of  drtaili  il  stnictural  geological  mapping  and  ^ectioii-iirawing 
.IS  carried  out  in  the  Britivh  geological  surveys,  and  unny  of 
their  so-called  geol  )gical  maps  were  iiothin.j  iiio-e  td.in  mere 
petrographitil  pictures.  The  writer  then  went  uvct  the  various 
formations  . if  the  Harz,  and  nnticeil  the  fact  that  )4nifitolites 
were  found  al  the  top  only  of  tl'c  1  i.ve-t  or  Hercynian  rocks, 
w  hich  he  su.'ge-led  might  lie  citc  i  as  an  example  of  one  of 
Itanaudcs'  "colonies."  The  older  or  "core  r-cls'  of  the 
Mar/  t-rminaiiug  in  the  Kulm  were  overlaid  in  violent  nncon- 
formabili  y  by  the  border  rock-,  be^innin;;  at  the  coal  measures 
and  extending  upwards  to  the  Trias  ami  Cretaceous  ■.ysti-ms.  He 
ai;rcc  i  with  th  -  e  who  consider  the  loes«  an  .eoiian  "  deposit 
swejU  a>dusi  into  sheltered  valleys  and  n  lok-  l>y  the  wind,  and 
thought  that  1' aler    had   had  nolhino  directly  to  .1..  \s  ith  its 

1  origin.  I  he  paper  wa-.  illustrated  by  the  exhiliititm  of  nxtks 
and  melallio  mmerals  from  the  re.:ion  de-.critieil. — Pr  f.  Cossar 
ll«  art,  F.  K.S.F.,  exhibitetl.  with  rcTiiarks,  a  larj;c  torpedo 
recently  caught  in  a  trawl  otT  Wick,  a  <\  Uelieved  to  be  the  only 
s]iccimtn  of  thr-  kind  ever  foiinil  north  of  the  Fnt;lish  C hatmel. 
The  s]iecimen  cvhioited  «as  2S  inches  in  Icnijth  aod  19J  inchei 

I  across  the  pectoral  fins,  aod  belonged  to  the  species  Atdt/am. 

I  SvDirsr 

j     Linnean  Society  of  New  South  Wales,  November  28, 
j  1S83.— C.  S.  Wilkiason,  F.G.S. .   F.L.S.,  jM-e^ident,  in  the 
chair. — The  following  papers  were  read  : — Some  fi»hes  of  New 
Hrit.iin  and  the  .adjoi'iing  islands,  by  Charles  W.  Dc  V'lS,  B.A. 
The  nauifs   of    th';  new    sjH-cimens   described  are — S/ttohuj 
f<-r:-utiittif  a  i  l  rrucn'ui.  Mr^.'prioH  fliiiitosn,  Telrarege  vfstila, 
I  Al  infhuriii     -'V,.',    Kyrii  hti  fi'hvs    tr^v.r  hrH^inniir,  Harpagt 
I  r,>.tt-,t  (,i  new  genus  of   the   Herycida  ),   Salaruis  iri/u'pinnu, 
A'uphiprii^n    <iri?n,   Porms^fti!)      cn\\   and    nolalus,  A'auitej 
pirf-ur,i.-ci->i'  I  I  new  genus  .  .f  the  I  ,:>iiiiil:e),  KiMirtus  iont^iharha. 
Arm;    armiif,    Hn  p/tu  hthys    c'hr.l,    (a    new    genUs    of  the 
Mur.Tnid.r1,  ]elroii^<ti  insu!arium  and  lin-is. — Some  re-lilts  of 
I  traw  l  fishing  outside  Port  Jackson,  by  William  Macleav.  1  .  L.S. 
I  In  this  paper  are  given — 11)  An  account  of  two  trials  of  a  large 
f>eam  trawl  in  forty  'o  hfty  fathoms  water,  by  the  order  of  the 
Commissioner  of  Fisheries  ;  (2)  a  list  of  llie  fishes  ca]  tnrtrl  ;  and 
(3)  descriptions  of  two  new  si)ccies — a  si  .itr,  Kaut  auslrMis,  and 
,  aguinard,  Lepidotriglam%tihaUi.  Mr.  Macleay  «onsiders  the  result 
promising  on  the  whole. — Baron  Maclay  read  a  n  .ie  on  the 
'  "  Barometro  Araucano"  from  the  Chiloe  Islands.     He  stated 
j  that  this  remarkable  instrument  had  l>een  shown  to  him  among 
a  mmbcr  of  odicr  mrioaitiea  bjr  Capt  C.  de  Aiactaga,  of  tbe 
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Italian  corvette  Caradolo,  who  inf  ormed  him  that  it  w&v  used 
by  tVic  native*,  of  the  C'hiloe  I-lands  as  a  kind  of  liaromelcr  to 
foretell  ill'-  .ippmnch  of  cither  dry  or  wet  weather.  This 
"  Bar. inictro  Araiicaii", "  which  C"Msisted  merely  of  the  shell  of 
a  crab,  protiuuiiced  hy  Mr.  Haswell  t<>  be  one  of  the  yhi.'.r:i,r,i, 
pr.fliably  of  the  •^etius  I.Uhcxiri,  is  iiiost  ]>cculiarly  seiiNitivc  to 
atnosphcric  clian;;e&.  In  dry  weather  it  remains  nearly  \\hite, 
but,  with  the  ap|>roach  of  moisture,  small  red  sjvits  api>car  on 
fhe  shell,  increasing  in  numljcr  and  sire  with  the  i'lcrease  of 
hnaiiditjri  uitU  daring  the  wet  season  it  becomes  completely  red. 

Fakis 

Academy  of  Sciences,  January  14. — M.  Kolland  in  the 
dioir. — On  the  research"*  of  M.  Guntz  in  the  thenno-chemistry 
of  the  fluoride?,  in  reply  to  the  strictures  of  M.  Tommasi,  by  M. 
Berthelot. — On  a  process  of  anieslhesis  by  the  meth<xl  of  titrate 
mixtures  of  vapours  and  air ;  its  application  to  the  human  sub- 
ject in  the  form  of  vapour^  of  chloroform,  by  M.  Paul  liert.  The 
cMtf  advantages  of  this  process  are  stated   to  be  :  delirium 
alwajrs  slight,  sometimes  altogether  abtenl,  even  in  adults  ;  abso- 
hite  and  regular  insensil^rty  obtained  in  six  to  eight  minutes ; 
quiet  sleep  ;  nomul  breathit^,  circulation,  and  tempenttura;  no 
qrmptoms  of  nausea  ;  normal  and  perfectly  reajisurinf  appMF* 
ancc  of  the  patient  while  asleep  ;  constant  and  always  reiy  pro- 
tracted consecutive  ana-sthcsis  ;  great  e^  no  jjy  in  the  outlay  for 
chloroform. — Cencralisatioa  and  strictly  mechanical  demonstra- 
tion of  Joule's  dectriad  fannih,  m  ■>  irT,  hj  M.  A.  Ledieu. 
—On  the  preparation  in  large  qnantities  of  artificiid  virus 
■ttennated  hy  rapid  heating,  by  M.  A.  Chauvean.    By  thisnro- 
flMi  sufficient  virus  for  the  prophylac>ic  inoculation  of  from 
4000  to  8000  sheep  may  be  rapidly  prepared  i'l  the  same  reser- 
wir«   ObwwalioBS  of  the  Pons-Brooks  cumet  made  at  the 
beat  cqnatOfial  of  the  Paris  Observatoi^,  by  M.  Peri^ud. — On 
thtnras  of  some  entire  functions  in  mathematical  analysis,  by 
M.  Xagweiie.— On  the  gc.  >tnctriral  curve  known  as  Pascal  s 
"lima^on,"  by  M.  A.  Gcnocchi. — On  Uncar  difltmntial  equa- 
tions with  doubly  periodical  oocfBdaBt%  Iqt  M.  G.  Floqnet.— 
On  the  adiabatic  expansion  of  the  vaponr  of  water,  by  M.  P. 
Chtrpentier.— On  the  agreement  of  experience  with  the  general 
theoretic  law  regulating  capillary  surCweSg  especially   in  its 
application  to  water  confinea  between  two  noistened  plaques, 
vertiad  aad  parallel,  by  M.  Quet. — On  a  new  method  of  deter- 
odaiDf  the  magnetic  inclination  by  means  of  the  indue- 
ticn  eoatpaw,  hf  M.  Wild. — On  the  observation  of  earth 
cmrents  who-e  intensity  is  shown  to  be  subject  to  secondary 
fluctuations  depending  on  the  d^ree  of  moLsture  and  tempera- 
ture of  the  zone  comprised  within  the  circuit,  hj  M.  Larroque.— 
Dctcrmiiution  of  the  intensity  of  combustion  tn  some  aoetoocs 
and  in  the  two  ethcn  of  carbonic  acid,  by  M.  W.  Louguiuime.— 
On  the  phenomena  of  chemical  diw>ciatioa,  by  M.  isubert. 
Hcte  the  author  endeavours  to  resume  the  results  of  kis  etperi- 
•MBial  researches  on  di^ociatioa  in  a  simple  theorf  faoaea  on 
the  thermic  data,  by  meua  of  which  alone  it  is  poirible  to 
appreciate  chemical  pbenomeML'— Oa  tlie  prepenUon  of  the 
sulphate  of  the  aesqoioxide  of  para  dmniom*  by  If.  H.  Baa- 
bigny.— Explanation  of  a  method  Ibr  detominiiw  the  deni^  of 
liqnid  ox;fgen,  by  M.  Meqges.  The  eatliar  eblUM  dbe  tqwHoa 


ZJL!^,  when  tf-lhe  douity  of  the  liqtrid  0Hb  »aits 

volume,  V  =  the  volume  of  the  paseous  p  uris-i,  all  known 
qaantities. — On  colloidal  ferric  ethylateand  feme  liydr.ite,  hy  M. 
Ed.Grimaux. — On  a  chlorurelted  silicate  of  manniincse,  liy  M.  Al. 
Gorgeu. — On  the  influence  of  plastcrius;  on  the  couip  )sitiiin  and 
the  chemical  properties  of  wine,  by  M.  I..  Ma  rnier  de  la  S.iiirce. 
The  [ilaslering  procc-s  with  chemically  pure  -ulplmtc  of  lirne  has 
the  effect  of  decumno-in^  ni  t  only  the  cream  of  t.Trtar,  but  also 
the  neutral  organic  coni'  inali  .ns  of  ]KJta-s->iuui  which  arc  present 
in  a  Very  C  Misiderablc  proportion  in  the  perfectly  ripe  grape. — 
On  the  pre-^encc  of  the  diamond  in  some  gra|>hic  stone  occurring 
near  I'clhvy.  Madras  Presidency,  hy  M.  t  liaper. — On  the  fossil 
£chinid«  ot  the  Eocene  formations  at  Maint-Falais  (Charente 
InfMeore),  fagr  If.  G.  Cottan. 

Berlin 

Physical  Society,  January  4. — Prof.  Neesen  briefly  commu- 
nicated the  contents  of  a  paper  sent  in  by  Herr  Friedrich  C.  S. 
Muller,  de-cribin(j  three  apparatus  used  in  connection  with  the 
delivrry  r.f  lectures  :  a  tangent  comi>ass,  a  galvanometer,  and 
a  rheostat.  These  instruments  were  intended  to  take  rapid 
i^nd  to  leader  then  vWfale  to  a  leife  aadlMec; 


Following  up  this  subject,  Prof.  Neesen  gave  j   1.  if,  n:  ount  of 
the  contrivance  by  which  in  his  lectures  he  nieasureil  the  mutual 
attraction  of  two  magnets  by  rocaas  of  scales.    In  conclusion, 
he  reportetl  experiments  instituted  by  him  with  a  view  to  dcrcr- 
mining  the  influence  of  magnetisation  on  electrical  conducting 
[lower.    In  these  experiments  he  had  made  nsc  of  a  mag.ietic 
substance  of  high  specific  resistance,  a  solution  of  chloriile  of 
iron.    Two  equal  tulics  were  filleii  with  the  same  solution,  and 
inserted  as  the  two  liraialies  of  a  Whealstone  bridge  into  the 
circuit  of  a  galvanic  lottery  ;  the  t»o  other  branches  being  so 
arranged  that  the  galvanometer  stoi  d  .it  zero.    The  electrodes 
in  the  t«o  tubes  consisted  of  iron  plates,  and  were  exactly  alike. 
The  tubes,  that  is  the  fluid  conductors,  had  in  the  different  ex  pen 
ments  different  shapes  and  different  diameters.    The  contents  of 
the  one  tube  were  thei  magnetised  either  hy  a  magnetising  .-spiral 
or  by  a  powerful  electromagnet,  and  the  galvanometer  was 
observed  auring  this  process  of  magnetisation.    The  result  of 
the  experiments  was  in  every  case  a  negative  one.    Very  slight 
deflexions  were  indeed  observed  in  the  galvanometer  needle  in  the 
case  of  the  experiments  with  the  magnetisin;r  spiral,  but  these 
proceeded  from  the  slight  heating  of  the  fluid,  an  effect 
which,  notwithstanding  tl^  solution  of  chloride  of  iron  was  sur- 
rmmded  by  a  casing  of  -*"nH*tH  water,  had  not  been  wholly 
avoided.    In  those  experiment*,  on  the  other  hand,  in  which  the 
masneti«ation  was  made  by  means  of  the  electroma^et,  the 
needle  remained  invariably  at  rest.^ — Prof.  Roeber  di'cusaed  and 
explained  the  principle  of  experiments  made  on  the  Rhone  and 
reported  in  the  Compla  Rmimi.   Tliese  experiments  had  Sgr 
their  object  the  towing  of  sUpi  hjr  wieent  of  ropes  wouoA  rOBsd 
the  whole  vessel. — I>r.  Koenig  gave  a  short  prelimineir  coto- 
munication  on  the  experiments  which,  in  cooperation  inh  Db 
Dietrici,  he  had  made,  with  a  view  to  determining  the  precise 
position  of  difiierent  spectral  colours  and  the  sensithreness  of  the 
eye  for  distinguishing  coUMirs.    At  the  Mrt  aeatiaK  of  the 
Society  he  would  speak  at  fmtter  l«Bgth  ea  tte 
trating  it  by  numerical  data. 
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THE  INDIANS  OF  GUIANA 
Am9i^  the  Indians  of  Guiana:  being  Sketches  chie/ly 
AmAropologic  from  the  Interior  of  British  Guiana. 
By  Lvcrard  F.  Im  Thurn,  M.A.  Oxoa.    (Loadm : 
K«fUi  Paul,  Treflch,  and  Co.,  1883.) 

GENERALLY  speaking,  the  books  of  travel  on  which 
anthropologists  have  to  depend  for  infonnatioa  as 
to  the  kss  cultured  tnbes  ol  mankind  are  descii^tioo*  of 
a  ooantrf  ud  its  eiplorUkwi,  whh  a  chapter  or  two  on 
the  native^.  Here  the  plail  reversed,  the  main  book 
being  a  treatise  00  Carifas  and  Arawaks,  to  which  is  pre- 
Jteed  a  shast  hot  ttvdy  descriptiea  of  the  fimitt  and 
nvanaahs  of  Guiana,  with  their  plants  and 
fenniag  as  it  were  a  frame  in  which  to  set  the 
picture.  When  Mr.  Im  Thorn  first  went  to  Gwaaa  in 
l877f  spent  tnuch  of  his  two  years'  stay  in  wanderings 
among  the  Indians,  an<i  before  tlie  end  of  18S1  went  back 
to  the  colony,  where  he  is  now  Resident  Magistrate  of 
the  Pomeroon  District.  Such  appointments  are  much  to 
be  eammended,  on  the  one  hand  as  patting  the  indigenous 
tribes  under  the  control  and  protection  of  an  official 
thocooghly  conversant  with  native  character  and  custom, 
on  the  oAer  hand  as  placing  a  sckntific  ntn  hi  intiniate 
relations  with  dw  fiut  dtefpearing  onltwe  of  the  Uwrar 
races. 

The  qneetkn  to  what  laces  dieee  native  ttibet  of 

Guiana  belon„'  has  occupied  Mr.  Im  Thurn,  with  results 
which  are  not  only  interesting  in  themselves  but  have  a 
bearing  on  larger  problems  of  anthropology.  We  too 
icadily  take  it  for  granted  that  the  lower  barbarians  have 
beyond  two  or  three  generations  of  old  men's 
In  the  present  district,  however,  something  £ir 
ithiaseemstoheiWMkout,  The  nativetribes  of 
Gofana  Ml  bto  two  divisions.  One  group  is  made  up  of 
the  Arawaks,  W'arraus,  and  Wapianas  ;  and  these,  though 
wnintelligible  and  hostile  to  one  another,  are  imited  by  a 
wwrnnon  fcelinff  of  aversion  to  the  Qnibs,  who,  native 

tradition  says,  came  from  the  West  India  Islands.  These 
Caribfi,  who  form  the  other  group  of  tribes  of  Guiana,  are 
in  apfweianoe^  langaagie^  and  outoms  siaiifaw  to  those 
of  the  West  Indies,  so  that  we  have  here  a  case  of 
native  tradition  asserting  that  certain  tribes  of  a  coun- 
try were  invaders  from  another  region,  though  the 
Carib  immigration  thus  remembered  took  place  per- 
haps three  to  6ve  hundred  years  ago.  The  present 
author  is  so  convinced  of  the  reality  of  this  event  that  he 
calls  the  Caribs  in  Guiana  "  stranger "  tribes  to  dis- 
tinguish them  from  the  "native"  tribes.  Long  ago  as 
the  invasion  happened,  Mr.  Im  Thorn  points  uui  ti  .it  the 
industrial  aru  of  the  two  cacee  have  not  yet  become 
blended.  The  Arawaks  and  other  native  tribes  eontbue 

to  make  their  h.untm x  k:;  of  palm  fibre,  not  taking  tO  the 
use  of  cotton  thread  for  hanunock-weaving,  altho^fh  the 
Catibs  hnragfat  this  art  so  long  ago  with  them  from  their 
islands,  and  have  practised  it  in  Guiana  ever  since.  What 
is  still  more  curious  is  that  the  rude  method  of  making 
tluead  by  rotUnfr  pahn  or  graas  fibre  Into  a  twist  «f&  die 

palm  of  the  hand  on  the  thij^h,  may  be  commonly  seen  in 
Guiana,  although  the  use  of  the  spindle  for  spmning  | 
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>  cotton  is  also  usoaL   The  evplanation  of  this  coexistence 
of  a  savage  and  a  more  civilised  art  is  no  doubt  that  the 
I  (dd  native  ttihea  fwre  "thigli^wisters,"  bot  the  ncir 
I  stranger  tribes  were  spinners,  and  the  descendants  of 
both  have  more  or  less  kept  up  their  hereditary  methods 
(pp.  171,  ::S7). 

Among  matters  bearing  on  the  history  of  civilisation 
which  stnieic  Mr.  Im  Thorn  was  tiie  custom  of  building 
bouses  on  piles.  This  may  be  seen  in  its  primary  form 
among  the  Wairaus  (p.  20a) ;  although  quiet  times  and 
security  from  enemies  make  it  no  longer  worth  their  while 

to  build  actually  out  in  the  waters,  they  still  build  many 
pilc-huts  in  the  swamps.  These  miserable  huu  have  been 
described  as  standing  on  a  {riatfemof  intetiaeeditemsof 
the  manicolc  palm,  supported  on  tree  trunks  five  or  six 
feet  high,  with  a  notched  trunk  ser\'ing  as  a  ladder,  to 
which,  when  the  waters  were  high,  the  canoe  was  iw^g 
fast.  The  motive  of  building  in  such  a  situation  is 
intelligible  enough  as  a  means  of  safety  from  enemies 
but  next  wc  come  to  an  exteaaioa  of  the  practloe  leqniring 
explanation  :~ 

"  A  most  remarkable  fact  is  that  houses  oa  piles  are 
not  unfrequently  built,  for  no  apparent  reason,  on  the 
savannah;  and  this  is  done  not  by  any  special  tribe,  but 
occasionally  by  Arei:unas,  Macusis.  and  by  otiicr  Carib 
tribes.  They  stand  not  in  swamps  but  on  dry  ground, 
sometimes  on  top  of  a  hill.  Except  that  they  are  much 
laiger,  they  are  exactly  like  the  Warrau  houses  alieady 
deKribed ;  and  it  is  a  noteworthy  fact  that  the  platform 
on  which  the  boose  stands  is,  as  in  the  case  of  the 
Wanna  houses,  made  of  6ie  stems  of  raanicolc  palms 
{Euterpe  oleracea\  though  this  moisture-loving  palm  is 
very  locally  distributed  in  the  savannah  region,  and  the 
Indians  fetch  it  from  long  distances,  although  other 
apparently  equally  suitable  material  is  at  hand.  It  is 
prob.djle  that  these  savannah  pilc-builders  revert  to  a 
form  of  house  which  they  saw — and  perhaps  uied — on 
the  coast  land,  when  thqr  ntit  readied  the  nudnlaad  from 
the  islands." 

This  explanation  of  pile-houses  on  land  as  due  to  sur- 
vival of  the  once  purposefnl  habit  of  bnUdiag  tham  Ife  the 
water  is  the  more  interesting  from  its  correspondence 
with  a  theory  based  on  similar  £acts  on  the  other  side 

of  the  globe.  Prof.  Moseley,  describing  New  Guinea 
("  Notes  by  a  Naturalist  onttM  Chailtttgtr^' p.  396) points 
out  that  ti>e  pile-dwellings  must  have  been  first  bnift  In 
the  water  for  protection  and  afterwards  were  continued  on 
land.  Pushing  the  argument  further,  he  sii^ggests  that  the 
pile-house  00  dry  ground  was  eoav<rted  into  a  two>story 
dwelling  by  filling  in  the  spaces  between  the  poles  with 
leaves  or  mats,  so  that  the  lower  part  might  serve  as  a 
storeliouse  or  cowhouse.  In  this  way  Prof.  Moseley 
accotmts  for  the  Swiss  peasant's  ch41et  as  derived  from 
the  watery  home  of  the  ancient  lake-dweller,  the  present 
balcony  representing  the  old  platform  to  which  the  lake< 
men  climbed  up  from  their  canoes.  When  the  present 
remarks  find  their  way  into  Mr.  Im  Thoxn'i  handa,  it  i* 
to  be  hoped  that  he  will  test  Hui  ingenious  vieor  by  the 
evidence  within  bis  reach. 

Mr.  im  Tbum'iB  researches  into  the  religious  ideas  of 
the  Guiana  tribes  disclose  a  remarkable  thcnIoi;:i  al  c(jn- 
dilion.  To  so  acute  a  student  of  the  theory  of  religion  it 
must  have  been  an  exciting  occupation  to  five  in  daily 
mental  contact  with  .Animistic  conceptions  at  once  so 
primitive  and  so  vivid.    In  any  future  discussion  of 
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AnimisiD,  the  results  obtained  by  him  must  take  a 
promiiMDt  place.*  Few,  if  any,  Ettropeans  bave  had 
such  p<Tfoct  opportunity  of  seeing  the  idea  of  aoul 
originate  in  the  evidence  of  the  senses  in  dreams,  as 
iPteipieted  by  childlike,  savage  philosophy.  Dreams 
are,  to  these  rude  people,  events  of  real  Ufe^  in  which 
the  spirits  or  phantoms  of  other  men  come  to  them  in 
sleep,  or  are  seen  when  the  sleeper,  in  like  manner,  le.ive$ 
his  owo  body  lying  and  goes  forth  into  the  dream-world. 
Botb  tbeM  eoBoeiidont  are  Uloatfated  in  the  foDowiog 
stories  of  what  oocnirad  to  our  tnveUer : — 

*  It  becomes  important,  therefore  fully  to  recognise  the 
complete  belief  of  the  Indian  in  the  reality  of  his  dream- 
life,  and  in  the  unbroken  continuity  of  this  with  his 
working  life.  It  is  easy  to  -shon-  this  belief  by  many  in- 
cidents which  came  under  nn  notice,  for  instance,  one 
morning  when  it  was  important  to  me  to  get  awav  from 
a  camp  on  the  Essequibo  River,  at  which  1  had  been 
detainra  for  some  days  by  the  illness  of  some  of  my 
ladian  companions,  I  found  that  one  of  the  iBVaUda,  a 
yonng  Macosi,  thoogh  better  in  hsdth,  was  so  eanged 
against  me  diat  he  refused  to  stir,  for  he  declared  mst. 
with  grokt  want  of  consideration  for  his  weak  health,  1  had 
take  i  bim  out  during  the  night  and  had  made  him  haul 
the  canoe  up  a  series  of  difficult  cataracts.  Nothing 
could  persuade  hin»  that  this  was  but  a  dream,  and  it  was 
some  time  before  he  was  so  far  pacified  as  to  throw  him- 
self sulkily  into  the  bottom  of  the  canoe.  At  that  time 
we  were  all  saSiering  from  a  great  scarcity  of  food,  and 
hunger  having  its  usual  effect  m  producing  vivid  dreams, 
^milar  effects  frequently  occurrea.  More  than  onoe  the 
men  declared  in  the  morning  that  some  absent  men. 
whom  toKf  named,  had  come  during  the  night  and  had 
beaten  or  otherwise  maltreated  them  ;  and  they  insisted 
upon  much  rubbing  of  the  bruised  parts  of  their  bodies. 
Another  instance  was  amusing.  In  the  middle  of  one 
night  I  was  awakened  by  an  Arasvak  named  Sam,  the 
captain  or  head  man  of  tlie  Indians  who  were  with  me, 
only  to  be  told  the  be*ildering  words,  '  c;corge  speak  me 
▼ery  bad,  boss;  you  cut  his  oits  ! '  It  was  some  time 
before  I  could  collect  my  senses  sufficiently  to  remember 
that* bits'  or  fourpenny- pieces  are  the  units  in  which, 
among  Creoles  and  semi-civilised  Indians,  calculation  of 
money,  and  consequently  of  wages,  is  made ;  that  to  cut 
bits  means  to  reduce  the  number  of  bits  or  wages  given  : 
and  to  understand  that  Captain  Sam,  having  dreamed 
that  his  subordinate  George  had  spoken  insolently  to 
him,  the  former,  with  a  hne  sense  of  the  dignity  of  his 
uttice,  now  insisted  that  the  culprit  shotUd  M  ptmlshed 
in  real  life  "  (p.  344). 

Not  less  clear  is  the  tram  of  native  argument  by  which 
the  notion  of  soul  extends  itsdf  from  man  to  the  other 
animals,  which  in  the  \  iew  of  the  rude  Indian  are  beings 
differing  indeed  from  man  in  bodily  form  and  strength, 
but  compawble  with  him  in  ways  and  cunning,  creatures 
talking  among  themselves  in  their  own  languages,  not 
more  unintelligible  to  him  than  are  the  languages  of  sur- 
rounding tribci  of  men.  Indeed  the  peai-man  or  magician 
of  his  own  tribe,  carrying  into  frauduleta  efliKt  this  real 
bdief,  holds  conTBTfe  in  his  faearingwhh  birds  and  beasts. 
What  rude  men  think  of  the  intelligence  of  animals  is 
well  illustralei  by  a  custom  which  came  under  Mr.  Im 
Thorn's  own  nodce.  *•  Before  leaving  a  temporary  camp 
in  the  forest,  where  they  have  killed  a  tapir  and  dried 
the   meat  on   a   babracot  (stage  of  green  sticks  for 

'  A  paper  by  Mr.  Im  Thorn,  eabodyiag  much  of  (bis  rvwarch,  wilt  be 
CMud  in  Um  JntnuU^tkt  AmtAn^Oiikmi  iutUtmM.  *g|.  li..  Md  nwtffc* 
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smoking  meat  over  a  fire),  Indians  invariably  destroy 
this  babracot,  saying  that  should  a  tapir  passing  that 
way  find  traces  of  the  slaughter  of  one  of  his  kind,  he 
would  come  by  night  on  the  next  occasion  when  Indians 
slept  at  that  place^  and  taking  a  man,  would  bnhiacot 
him  in  revenge." 

Not  to  discuss  here  the  spirits  of  rocks,  waterfalls,  and 
objects  generally,  which  animate  the  Indian's  world,  men- 
tion may  be  made  of  those  particular  phases  of  Animism 
which  underlie  die  proceedings  of  the  native  magician^ 
as  to  which  Mr.  Im  Thurn  has  brought  some  picturesque 
and  instructive  Cscts  into  view.  To  understand  these 
ideas.  It  has  to  be  borne  in  mind  that  by  the  native  law  of 
vengeance,  \\hc:\  an  injury  has  been  done  (or  believed  to 
have  been  done)  10  a  man,  his  nearest  relative,  as  his  avenger 
(iviMAmXiett  himidf  to  fbUow  and  slay  the  wrongdoer, 
or,  if  he  cannot  be  found,  one  of  his  relatives.  Thus  every 
Imlian  lives  in  constant  dread  that  a  kenaima n>ay  be  fol- 
lowing him  like  a  shadow  through  the  forest  till  he  can  catch 
him  sleeping  or  helpless,  strike  him  down,  and  rub  deadly 
poison  into  bis  flesh,  or  dislocate  his  limiM.  All  this 
really  happens,  but  the  Indian  extends  the  idea  into  his 
spirit-world,  and,  with  a  rude  but  sufficient  philo> 
sophy,  finds  a  cause  of  all  tidmeu  and  death  in  attacks 
by  the  spirits  sent  by  the  imaginary  kenaimas,  which 
enter  into  the  bodies  of  beasts  of  prey  to  attadt  thdr 
victims,  or  poison  them,  or,  embodied  in  wocme  or  ineects, 
or  any  other  small  object%  pUM  into  (heir  bodies,  and 
cause  aches  and  pains.  Agaioit  tiwse  q[>irit-foes  the 
Indian  has  a  protector,  the  magician  or  /iwi  man.  This 
personage's  craft  is  based  on  the  same  Animistic  theory'  as 
that  of  his  dupes,  as  is  plain  from  the  training  for  the 
profession  which  he  undergoes,  fasting,  wanderinf  in  the 
forest,  and  drinking  large  draughts  of  tobacco-water,  till 
he  can  work  himself  up  into  morbid  passions  of  excite- 
ment, in  which  his  intercourse  with  the  spirits  is  carried 
on,  partly  no  doubt  in  knavish  impoettire,  but  partly  abo 
in  genuine  bdlef.  The  methods  by  which  ^is  ptacri- 
tioner  drives  out  disease- spirits  from  his  patients  were 
actually  experienced  by  Mr.  Im  Tbum,  who  bad  tlie  lock 
of  getting  a  peai«man  to  operate  00  him  fern  sHgiit  head- 
ache  and  fever.  A  company  of  some  thirty  people, 
mostly  attracted  by  the  prospect  of  so  novel  a  perform- 
ance as  peai-ing  a  white  man,  were  assembled  in  the 
house  of  the  doctor,  the  entrance  was  closed,  the 
fires  put  out,  and  all  lay  in  their  hammocks,  our 
traveller  being  especially  warned  not  to  set  foot  on 
the  ground,  for  the  kenaimas  would  be  on  the  tloor,  and 
would  do  dreadful  tilings  to  hitn  if  they  caught  bim. 
Much  like  his  analogue  the  professional  medium  at  a 
modem  tSmte^  the  peai-man  made  the'  patient  promisa 
not  to  stir  out  of  his  hammock,  nor  look,  nor  lay  hands 
on  anything  that  might  touch  him.  For  a  while  all 
was  still,  till  suddenly  the  silence  was  broken  by  a 
burst  of  Indescribable  and  really  terrible  yells  aad 
shouts,  which  filled  the  house,  shakin;^;  walls  and  roof, 
sometimes  rising  rbytlunically  to  a  roar,  which  never 
ceased  ior  six  hours.  Questions  seemed  to  be  thtrndered 
out  and  answers  shouted  back,  with  no  pause  in  the 
sound.  A  little  Macusi  boy,  who  had  slung  his  hammock 
close  to  llr.  Im  Thum's,  whispered  to  him  that  it  was  the 
peai>man  roaring  his  questions  and  commands  to  the 
kenaimas,  who  were  yelling  and  growling  and  shouting 
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their  answers.  Every  now  and  then,  through  the  mad 
din,  there  was  a  sound,  at  first  low  and  indistinct,  and 
then  gathering  in  volume,  as  if  some  big  winged  thing 
came  from  Car  towaxd  the  hamt,  paned  through  the  roof 
and  then  setded  lieavilf  00  the  floor :  and  again,  after  an 
inten-al,  as  if  the  same  winged  thing  rose  and  passed 
away  as  it  had  come.  As  each  of  these  mysterious  beings 
cane  and  went,  Ae  air,  at  if  displaeed  by  wings,  was  driven 
0Wr  flie  patient's  face.  They  were  the  kenaimas  coming 
and  foiagi  As  each  came,  his  yells  were  first  indistinctly 
heard  from  fiur  off,  bat  grew  louder  and  loader  until,  as  he 
alighted  on  the  floor  of  the  house,  they  reached  their 
height.  The  first  thing  each  did  was  to  lap  up  some  of 
the  tobacco- water,  with  an  ostentatious  noise,  from  the 
calabash  on  the  floor.  Bat  while  he  lapped  the  pcai-man 
kept  up  the  shouts,  until  the  keniima  was  ready  to 
answer.  When  each  kenaima  had  given  an  account  of 
itself,  and  had  promised  not  to  trouble  the  sick  man,  it  flew 
mstling  away.  They  came  in  the  form  of  tigers,  deer, 
monkeys,  birds,  turtles,  snakes,  and  of  Ackiuoi  and 
Arecuna  Indians.  Their  voices  were  slightly  different  in 
tone,  and  tiiejraU  sbooted  in  voices  which  were  supposed 
to  be  appropriate  to  their  forms,  but,  oddly  enough,  all 
hoarse!) .  It  was  a  clever  piece  of  ventriloquism  and 
meAag.  The  whole  long  terrific  noise  came  from  the 

throat  of  the  peai-man,  or  perhaps  a  little  of  it  from  his 
wife.  The  only  marvel  was  that  the  man  cuutd  bu^tain 
so  tremendous  a  strain  upon  his  voice  and  throat  for  six 
long  hours.  The  rustling  of  the  wings  of  the  kenaimas, 
and  the  thud  which  was  heard  as  each  alighted  on  the 
floor,  were  produced  by  the  magician  skilfully  shaking  the 
leafy  boughs  brought  in  for  the  purpose,  and  tlien  dasliing 
diem  suddenly  aga  inst  the  ground.  This  Mr.  Im  Thnm 
discovered  hy  the  hrmj^hs  accidentally  touching  his  face, 
when  be  seized  some  of  the  leaves  with  bis  teeth.  At 
die  crisis  he  seemed  to  fed  a  hand  laid  on  his  Cue. 
The  effect  of  all  this  upon  him  was  very  strange.  Before 
long  be  passed  into  a  kind  of  fitful  sleep  or  stupor, 
probably  akin  to  mesmeric  trance.  I  ncapable  of  voluntary 
motion,  he  seemed  to  be  suspended  somewhere  in  a 
ceaselessly  surging  din.  Now  and  then  when  the  noise 
all  but  died  away,  and  the  peai-man  was  supposed  tu 
have  passed  out  throu^  the  roof  and  to  be  beard  from  a 
grsBt  Asiiiiea^  he  awoke  tn  hal^conseiousness,  but  as  the 
magician  came  back  and  the  noise  grew  again  he  fell  back 
into  stiqwr.  At  last  'towartis  morning,  when  the  noise 
ended,  he  awoike  dmroughly,  and  finding  die  entrance  un- 

barrcd,  rufhed  out  to  find  relief  in  the  rain  and  storm.  His 
head  was  indeed  anything  but  cured  of  its  ache,  but  the 
peainnan  fauisled  that  he  most  hs  ovsd,  and  asked  fcr 

payment,  producing  a  caterpillar,  which  he  declared  was 
the  kenaima  which  had  caused  the  pain,  and  which  he 
had  extracted  when  he  touched  the  patient's  &ce. 
.^ccordingly  he  received  a  fiDUipeiuij  looking-glase  as 
his  fee,  and  was  satisfied. 

These  extracts  will  give  an  idea  of  the  goodness  of  the 
material  contributed  by  Mr.  Im  Thum  to  the  study  of  the 
lower  phases  of  human  thought  In  conclusion,  a  few 
words  may  be  said  as  to  his  buggestions  on  the  interesting 
problem  how  an  explorer  may  reach  the  plateau-top  of  the 
predpicfr'waBed  Rernma,  ud  settle  the  question  what 
ancient  and  molcm  animals  and  plants  have  survived  and 
developed  there,  and  whether  there  may  be  any  truth  in 


fancies  of  strange  human  tribes  dwelling  there,  cut  oflT  for 
ages  from  their  fcIlow-men.  In  the  far  west  of  Guiana  or 
over  the  Brazilian  boundary,  where  the  savannah  itsdf 
rises  5000  feet  above  the  sea,  Roraima  springs  from  it  in 
perpendictthr  sandstone  diffii  3000  fieet  high,  topped  by  a 
flat  tableland  apparently  forest-covered,  and  whence 
waterfalls  pour  down.  BLound  the  whole  circumferenoe 
the  cHl^viill  is  said  to  be  peipendienha-,  hut  tMs  is  mere 
conjecture,  for  no  traveller  has  ever  been  round  it.  The 
summit  may  prove  accessible  from  the  other  side,  and  at 
aajnattenoiigh  Is  koosm  of  the  feuaa  and  flora  of  the 

district  to  make  it  certain  that  a  naturalist  who  should 
accomplish  the  circuit  would  be  well  rewarded  by  dis- 
coreries,  even  if  he  failed  to  reach  the  top.  There  is  a 
way  as  yet  untried,  which  Mr.  Im  Thurn  is  convinced 
will  prove  more  practicable  than  those  by  which  Roraima 
has  been  hitherto  approached.  He  recommends  going  up 
the  Potare  as  far  as  possible  by  boats,  and  theocestrildog 
aerasi  the  savannah  on  foot  The  journey  is  one  of  diffi* 
culty  and  privation,  which  Mr.  Im  Thurn  warns  any 
explorer  against  undertaking  without  fully  weighing  the 
difficulty  and  eost.  Perhaps  we  may  hear  some  day  of 
himself,  as  the  leader  of  a  wciU-equipped  expedition, 
making  the  attempt.  £.  B.  Tylor 


THE  COLLECTION  OF  DEERS*  HORNS  AT 

THE  ROYAL  CASTT  E  OE  MORITZBURG 

DU  Hirsihg«vf*ih-sammlun£  im  Kom^Uchen  Scklosse  xu 
MaritiAurg  M  Drttden,  mit  alkrh&cksttr  Ginekmigw^ 
und  Unterstiitzung  Seiner  Afagrstut  <Us  Kbnigs  Altfert 
•von  Stukstn.  Herausgegeben  von  Dr.  Adolf  BemhanL 
Meyer,  K.S.  Hofrath  and  Dktctor  dcs  K.  Zookgiachen 
Museums  at  Dresden.  (Dresden :  Wilhdm  HoAnaas, 
1883.) 

THE  Khig  of  Saxony'i  Huntmg  Lodge  of  Merittbuig 
lies  some  three  hours'  journey  north  from  Dresden ; 
it  is  built  on  an  island  in  a  lutle  lake  embowered  amid 
the  Friedewald.  It  was  built  between  the  years  i543aMl 
1589,  unier  the  Electors  Moriu  (15411553),  August 
('S53-'5*56),  and  Christian  I.  (1586-1591),  after  the  plans 
of  the  first  of  these  Electors,  apparently  by  the  architect 
Hans  von  Dehn-Rothfelser,  and  it  has  been  enlarged  and 
renovated  from  time  to  time  chiefly  under  the  Electors 
John  Georj;c  I  1611-1656),  and  John  George  W.  (1691- 
J694),  and  August  11.  King  of  Poland  (169^1762).  It 
contains  some  two  hundred  rooms  and  seven  halls,  i» 
which  latter  arc  arran;:;ed  the  series  of  pictures  relating  to- 
hunting,  and  a  collection  of  horns  of  all  sorts.  For  this 
btttr  the  Castle  may  thank  the  edebcity  whidi  it  has- 
among  all  sporting  cliaracters  .md  zoologists.  The  walls 
of  the  large  Banqueting  Hall,  which  is  20  25  m.  long, 
10-50  m.  wide,  and  iiifom.  in  lidght,  are  adorned  with  a 
collection  of  Seventy-one  noble  horns  of  deer,  of  wliich 
none  are  under  four-and-twenty  points ;  while  in  the 
Audience  Hall  is  pwsBwed  a  cdiectiea  of  foM|4«o  more 
or  less  extraordinary  or  monstrous  horns,  ""^f^  sriuch 
is  the  celebrated  pair  with  sixty-six  points. 

It  was  a  li.ippy  thought  of  Dr.  A.  B.  Meyer,  the  inde- 
fatigable Director  of  the  Royal  Zoological  Musctmi  at 
Dresden,  to  publish  an  illustrated  catdogue  i^this  collec- 
tion, which,  w  th  the  gracious  approval  .ind  aisistancc  of 
the  present  King  Albert  of  Saxony,  lias  assumed  the  fvini 
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of  a  splendid  fnlio  volume,  with  30  pl.itC5,  in  which  from 
I  to  26  conuin  figures  of  all  the  remarkable  horns  from  the 
Banqnetin;  Hall,  and  from  27  to  29  leprcieBt  tone  of 
ihc  more  interesting  of  the  monstrous  horns,  while  on 
Plate  30  we  have  a  most  extraordinary  instance  of  a  pair 
of  horns — one  of  ten,  the  other  of  twelve,  points— which 
had  during  life  got  inextricably  interlocked  with  one 
another.  The  finest  and  most  cbaracteri<>tic  pairs  of  horns 
were  selected  for  these  photographs,  which  arc  by  a  new 
process  most  excellently  reproduced  on  the  plates.  As  a 
frontispiece  to  the  text  we  have  a  photograph  of  a  quaint 
iketch  of  the  Castle. 

About  1861,  Dr.  Meyer  informs  us,  acting  under  the 
direetkm  of  Grand  Marshall  H.  von  FVeisen,  a  catalogue 
of  the  scvcnty-onc  horns  in  the  B.im|uctintj  H.il',  with 
measurements  in  inches,  was  compiled,  but  unfortunately 
fone  of  the  idoilHieations  eanaot  be  regarded  as  certain. 
It  is  strange  that,  in  spite  of  tlie  L:rc.it  care  with  which 
this  collection  of  horns  has  been  kept,  there  seems  to  be 
no  record  of  when  and  whence  the  very  ancient  ones 
came  to  Moritsbuig.  Even  the  Anhives  of  the  place 
arc  nearly  silent  about  them.  Dr.  Meyer  has  in  this 
cjiiite  luxurious  catalo'^ut  done  what  he  could  to  icecuc 
all  that  is  known  about  the  collection  from  oblivion,  and 
Iw  promiies  at  lOiiie  lotiire  time  to  give  the  Ustory  of  the 
remaining  two-thirds  as  a  contiouation  of  this  woric. 


OUR  BOOK  SHELF 

Guide  to  Methods  0/  Insect  Life,  and  Ptn  ention  and 
Remedy  of  Insccl  Rax'age.  By  Elcmor  A.  Ormerod. 
P|>^-'i67, 8va  (London :  Simpkio,  Marshall,  and  Co., 

TnK  text  contains  the  substance  of  ten  lectures  delivered 
for  the  Institute  of  Agriculture.  -At  p.  7  there  is  an 
italicised  remark  to  the  effect  that  "  insects  always  bt  i^in 
1^  fy  Aeit^ ^roduetd  fy  a  ftmaU."  This  may  be' re- 
fsrded  as  an  ndication  or  the  pneiinnably  ultra-ignorant 
class  for  whose  benefit  the  kcturss  were  prepared.  But 
we  prefer  to  think  that  far  too  low  an  estimate  of  the 
knowledge  possr-isedby  our  a;j;riciiltuiists  has  been  imdc, 
and  doubt  not  that,  by  a  in.>jority  of  them,  the  remark 
will  be  taken  as  the  reverse  of  complimentary.  1  he  book 
is  exceedinf;ly  well  got  up,  and  in  a  ver)'  attractive  style, 
and  will  no  doubt  become  popular  (on  account  of  the 
multitude  of  illustrations.  For  the  agriculturist  purely,  it 
seems  to  us  that  it  goes  cither  not  tdX  enot^h  or  too  nr ; 
it  is  too  "  showy "  lor  practical  purposes,  and  oAcHf  un- 
wittingly, too  abstruse.  The  copious  innstrations  are 
mostly  excellent,  and  many  of  them  are  original  (among 
the  v-ery  few  very  indifferent  figures,  that  of  the  "  Bee- 
parasite"  may  be  cited).  I'ut  the  nrccssitv  for  rr.  uiy  of 
the  figures  in  a  Irook  a|ipareiitiy  intended  for  the  a;.;ricul- 
tural  class  may  be  doubled,  and  some  have  evidently 
been  introduced  for  effect.  That  American  bogey  (or 
"fraud")  the"Colorado  Heetle,"  is  honoured  by  the  repro- 
duction of  bis  portrait,  and  the  Phylloxera  is  dismissed 
with  only  dishonourable  mention.  The  general  informa- 
tion is  sound,  but  occasionally  vague^  as  in  the  definitions 
of  die  terms  "hurva"  and  "pupa,"  and  in  the  apparent 
assumption  that  respiration  is  exchisively  effectea  by  the 
external  air  being  conveyed  to  the  trachea?  by  means  of 
sfiirailrs.  The  "  Cdossary '' will  nn  du  -hr  be  found  very 
useful  to  the  m.ijonty  of  the  rc:ide:  s  of  the  book,  but  some 
terms  (e.g.  "7<r/ww'';  ajipcar  wonderfully  abstruse,  as 
used  in  a  work  in  which  it  was  necessary  to  explain  that 
"'insects  aiwaffs  i^gi»  Hft  fy  iiimg  ^mhutd  fy  m 
femaU." 


LETTERS  TO  THE  EDITOR 

{Tit*  Editor  does  not  hold  himself  resfx-msihle  for  optnions  exfrtsttd 
lUs  emrnspondents.  Neither  can  he  undertake  to  return, 
or  to  eorresf^md  :vitk  the  writers  of,  rejected  manuseripta. 
No  notiee  is  taken  of  emonymous  evmnmnieations. 

\J1u  Editor  urgently  requests  eorrtspondents  to  keep  thtur  Uttm 
eu  short  as  possible.  The  pressure  on  his  spies  it  j»  grmi 
tiatUb  ismtMtiUt  ttkmntt  U  itmtr* the  ^fmrmna  mm 


The  Remarkable  Sunseto 
On  Friday,  the  iilh  iiHt.,  the  weather  wis  very  remarkable  ; 
it  recalled  to  onr  minds,  though  on  a  .-imaller  saile,  the  storm  of 
Deccmlier  la,  1883.  In  the  afternoon,  about  three  o'clock,  the 
wind  arose  with  violsae%  and  great  squalls  alternated  with  rda- 
tive  calm*.  The  moveroenls  of  the  clouds  were  also  very  cmioiu. 
Layers  of  air  of  difTrrcnt  elevation  floated  in  vorioos  direetiom, 
and  the  lower  very  km-hat^og  clouds  whkh  moved  at  ths 
saaw  leval  had,  at  difiarent  pointo  of  the  sky,  aa  nnoqpal  and 
chaagfaig  rapidity.  The  wind  beneath  was,  at  6.  pwV.,  we^t- 
south«west ;  the  lower  clouds  came  rr>>m  the  west,  die  more 
elevaleda  ea  the  eoalianr,  from  the  mnth-north-west,  so  there 
aodeahtthat  wUrtwhids  blew  tb.1t  dny  ui  the  up;>er  air.  Tac 
aaa  had  set  widi  a  vm  fine  after-glow,  and  in  the  ensuing  night 
and  wwwiwg  there  iid(  now  and  then,  thowers  of  rain  occaiaon- 
allyacGoni|«n<edb^  snow  and  baiL  Beddes,  the  night  bdoR 
a  magnifiesat  halo  had  been  ebaerved  aroond  the 


I 


rig.i. 
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Fw.  I.— Sediment  and  toidue  tA  ao  evapiirsiMd  drop  of  raio,  ialka  , 

i«.  puliclH  «f  liM  Mai  44t  < 


II,  1884,  on  a  wiadowpaiw.  »at  _ 
hyfro«coi>ic  matter;  tee,  Cfyaub  of^ 

miiiiral :     li,  drop*  with  sail  ciystftl*. 


that  the  presence-  of  ice  cry>^tals  on  JnminiT  11,  in  the  higher 
regions  nf  the  atmosphere,  is  certain.  In  cvjn~C']ucnce  of  the 
low  Iciiijicraiurc,  the  nir  in  tho&e  regions  niii  l  h.ivt-  hid  a  grreat 
dcii-ily,  .Hill  so,  ai'pa'^cntly,  there  nm»t  havo  ln  -ji!  1  L;re.Tt  ch.incc 
that  the  wbirlwind-i  on  Friday  had  tiioved  tlie  hr.-vy,  cold  ar 
from  above  downwards. 

That  this  was  really  the  case  seems  to  proceevl  from  the  fact 
that  during  the  night  of  January  11  and  12  the  rain  had  brought 
down  on  my  windous  the  same  sediment  as  that  of  December  11, 
thongh  in  smaller  quantity.  The  identity  of  Ibis  sediment  with 
the  a.shes  of  Krakatoa  will  now  be  beyond  doubt  to  .my  one  who 
ha.s  read  the  numerous  eoDununications  in  Natvke  on  the  re- 
markable sunsets.  Why  I  wi&h  to  refer  to  this  otTair  once  more 
is  that  at  the  microscopic  eaamlnation  of  the  dust  of  January  12 
I  found  in  it  3  relatively  great  ouantity  of  eomplcto  iadhriaoal 
crystals,  partly  soluble,  partly  insoluble,  ia  water,  wUdilad 
remained  unobserved     me  in  December. 

After  having  scraped  the  dust  off  the  window-pane^  and  pot 
it  on  tbeilidema<hopof  oil,  I  nade  a  drawing  of  thearystals 
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taf  OHua  of  the  Moere  lucida,  magnifying  them  400  times,  as 
rapnHBtad  iii  Fig.  s. 

ThtcrptaU,  w  seen  in  Fig.  la,  evidently  ext>t  in  common 
Miltf  this  folloMS  from  their  holudility  in  wa'er,  their  crystalline 
Honi^  Mid  their  reaction  in  the  flame.  They  are  found  in  so 
unit  •number  in  the  residuum  nf  every  drop  uf  rain  that  »c 
come  to  the  conclusion  that  thci«  little  crystals  must  be  found  as 
fiucfa  in  thoce  regions  of  the  atmosphere  where  the  du!>t  is  floating;, 
the  air  containing  then  hardly  anything  els«  but  ice,  and  »urcly 
little  Uqnid  watar. 

In  F%.  a  4  we  see  the  crystals  ia!iolubl«  ia  water.  Thev  are 
moolcmrad  and  i^erfectly  lnin«parent,  and  WKf  be  oooaiaered 
to  be  the  cfTrtalline  form  of  the  ande-itoos  nineral  of  which 
the  asbei  oiNuiat  for  the  greater  part. 

The  rewdunm  of  the  evaporated  rmin^op  of  Jaaaery  la 
ihonffed  Uielf  about  in  the  manner  leeii  in  Fie,  I.  If  the 
window-pane  it  used  a<  a  »lide  and  the  <m-t  tOTmif^ 
directly  with  the  mioroacopc,  one  will  find  there  a  great  nanbcr 
ollhile  drape  <4i^  Fig.  1^  luoMhlof  whichaven&MMdiaMat 
b  aeaB  of  die  coottitMnta  of  the  eabes ;  ia  a  few  bo^ 
AaMaft  to  be  Ibaiid  ervaial*  of  ceanaea  nit  K4ii\  faitber, 
iBaBflooieeiyitalttpfeed  over  the  wbotee|iaoe(r«).  PiebaUy 


FlO>  ■  (x  400). — CryttalliDc  matter  in  the  ttsuln*  of  Fig.  1.  A,  Grytt«l» 
efeMaBSBMli;  Aco«ia)i«ftiMaodsiiMesniB«ri>iaMhiU*ia«aMr. 

the  little  drops  are  liue  t  j  the  urciciice  of  si>uie  hygroscopic 
matter  such  .is  .M(;C!.  or  (  nCU  .irour.d  souie  salt  crvalals. 
I  specially  at  tlic  lt  tnd  if  the  wh  .Ic  drop  assemble  the 
larger,  glllKsy,  l)lack  ami  i<rowii  ;  arlicles  of  the  a-he.i. 

The  atiovc  pravc>  that  during  the  U-t  few  ■•■  ceks  crystals  of  a 
j>.\rticu!ar  n.nture  were  fl  inting  in  the  air,  and  wdl  perhaps  ex- 
plain the  a  I  pcarar.co  .  >f  iiiock  lena  dcionbcd  by  •maa  of  the 
o'lscn-ers  of  the  aftcl■•L;io^^ . 

In  a  rample  of  or!.;in.^l  a-.bc.  from  Krak.-ito.-i,  w  hen  examined 
in  oil,  I  only  fo«n<l  very  few  jalt  cry-tals,  ani!  the  completely 
outgrown  aiiJci-it  u<  crystals  not  at  all.  I  am,  however,  con- 
vinced that  wiih  1  iii.;er  research  I  -hi>ulil  have  fouiid  the  latter, 
a'ld  other-  seem  t  i  have  divcovtrcd  them  indeed,  but  they  are 
«-^thout  doubt  vciv  rare.  Sr>  it  seems  to  mr  that  it  may  Ic 
taken  for  granted  that  in  the  atmosphcrio  dust  the  proportionate 
number  of  completely  foriiic<l  cry-tals  is  larj;er  than  in  the 
natural  a'-hr-,  a'ui  t'ru-  ]  r^:  e;.ce  of  so 'imch  couunon  Mlt  in  the 
upper  atr  during  these  days  is  surely  a  remarkable  fact. 

Wacaiagea,  Jaaaaiy  14  M.  W.  BimiliCK 


The  atmospheric  ap;>eirances  frequently  i,etii  during  the  l.i'it 
few  ui  'nth.s,  ]>riiici|  ally  .it  ^u:iri~e  and  sunset,  from  the  siaiilanly 
of  some  of  the  uiamfcstati^iu  to  auroral  appearance,  have  led 
some  persons  to  napeet  connect ioo  of  the  pbeaojarae  with 

BMgDCUsm. 


Hitherto  auroral  exhibitions  have,  at  Greenwich,  beeo  ia* 
var.ably  accompa:iied  by  considerable  magnetic  dLsturfaaaoe^  tad 
tlie  ahaence  of  such  disturbance  on  days  on  which  the  recent  ra- 
raarkable  BtaKM|teic  phenomena  have  Icen  seen  «t  Greenwich 
seemt  condntitre  as  to  the  quest ioQ  of  direct  connection  with 
magnetism.  The  Astronomer-Royal  has  therefore  thought  that 
a  bnef  Matement  of  the  ciraunttaocai  in  tUi  raapaBt  mieht  be 
of  lateiatt  to  your  readers.  It  appears  tfiat,  dthar  at  morue  or 
suoiiet,  oaasoal  atmospheric  appeurances  were  seen  at  Oreenwidi 
on  November  8,  9,  13,  as,  36,  27,  38,  29,  December  1.  z,  4,  5, 
6,  7i  II,  17,  and  Jaaiuu-y  12  last.  Of  these  day  ,  on  Novemliar 
13  and  January  ta  tJie  magnets  were  quiet,  and  on  Novenibcr  8^ 
9^  25.  36,  29,  Deeeorfier  4,  5.  6^  7,  and  17  very  (jniat  \  on 
Novemhcr  27,  a8,  December  t,  2,  and  tl,  there  was  a  Hltle 
motion.  The  whole  period  was  qniet  generally  aa  regards  m^* 
netic  activity  ;  only  at  one  time  daring  the  period  from  NoveadiBr 
8  to  Jaaaary  \%  was  there  any  aoteawrthydbtarbaacr,  whidioe- 
caurcdoathedqrsfifomNofember  I9toa3,aadioaoesaa  im 
it  ia  aay  dcgrea  lamarkaUfr  WaUAM  ElXIs 

Rofd  Obserfatecy,  Ortaawich,  Jaiiuary  26 


On  p.  1570!  year  canaotiralaaiieyoB  ask  ymr  "readerr  is 
all  pans  of  the  werld"  to  aemnranieata  llMli  laktift  to  the 
sinffuar  sunsets  which  have  bcaa  aaea. 

Until  seeing  your  requert  I  had  audeaoMta  of  dates,  bat  aa 
far  as  I  can  trust  my  memory  the  "afft(r«)ow''«aaaetieedliefe 
early  in  September,  1883.  On  one  ai|^  it  lulad  aboat  two 
hoars  afkcr  aoaset  The  plieaoBMBoa  of  "CoaHast'Farben" 
aaeaAiened  by  von  HdaAolts  la  NAToai,  Deeembar  6,  1883,  p. 
130^  I  have  noticed  most  nwrlwdly  on  two  accaidens  once  m 
October,  and  again  oa  December  aS  or  ag^  ittj.  Daciag  IIub 
year  the  snnietB  on  Jaattaiy  9^  IS,  aad  13,  hatre  been  accaas 
panicd  by  tim  "aftBr-^OW."*^ 

Aboot  IS  oPdodt  oa  fba  ijSt  I  »ar  a  pacnllar  cokar  ia 
nei^hbandModofdwaaBtwMdi  on  doicr  laapactiea  waanaa 
to  be  ia  lha  ibm  of  an  dlipes^  aia}or  axlsbebg  bi  fha  phuM 
of  the  meridiRB.  Tba  leam  of  Alt  axis  «aa  aboat  ttf.  Tbe 
saa  was  ritnatad  aeanr  ua  nver  aatieadty  of  m  aaii»  fai 
bicadtfi  abaat  ao^  The  edoar  of  this  vtltpsa  was  a  pala  nddkh- 
viokt  ashCB  (if  yoa  can  imagine  such  a  corobinatioay.  Tbe  sky 
at  die  tiaw  was  a  deep  blue,  except  in  the  ellipse.  X  saupuee 
tbe  violet  ttafe  was  diw  toaaonbiaatioB  of  the  red  of  «bat  at 
evening  Cams  tbe  **  after-glow  "  aad  iba  blue  i^ky.  ThCM  wwr 
a  few  ciondi  slowly  movfaig  from  tlw  w«^  aad  as  asm  of  ttese 
approached  tbe  sm,  when  within  aboat  6  diameters  of  the  saa, 
the  edge  nearer  the  sun  becaxe  coloured  a  faint  vellow;  Ibaa 
followed  i^ale  pink,  dark  pink,  green,  th^n  again  oark  pbk  ia 
bands ;  as  the  doud  floated  over  the  sun's  disk  one  saw  flte 
bands  of  colottr  oootinuons,  forming  a  halo.  The  donds  ware 
of  a  fleecy  textore;  I  believe  they  were  "drro-stratu.*,"  not, 
however,  as  open  as  what  we  call  a  "mackerel  sky,"  and  so 
tenuous  that  tltey  did  not  appreciably  diminish  the  sun's  bril- 
liancy. The  sunict  on  this  day  (Januarv  13)  was  followed  by  a 
most  intuise  "after^ow,"  but  of  only  short  duration.  The 
pink  colour  was  at  fbst  In  three  broad  rays,  extending  about  50* 
from  the  point  at  which  the  tun  disappeared,  the  central  ray 
almost  vertical,  one  of  the  others  on  each  xide  between  tbe 
central  ray  and  the  horizon.  After  a  short  time  the  inlensediate 
.spaces  became  coloured  red  ami  then  the  colour  ceased. 

Tl'.e  c  1  lur  i'sclf  when  mo^t  marked  I  can  best  describe  as 
that  of  burniiiiT  cyano'^cn  gas,  a  deep  peach  bloasom.  I  have 
noticed  that  the  brilliant  after-glows  here  have  been  preceded 
by  a  dazzlin(T  );l  j\v,  cll  piical  in  shape,  in  the  immediate  neigh- 
t'ourhiiod  i  f  the  sun,  the  outer  eili^e  of  tliis  ellipse  being  com- 
patadvcly  dull  an<l  tiiarkcd,  ai  d  iiol  havicg  the  same  colour  as 
the  sky  a  little  further  rcino\'ed.  The  eastern  horizon  I  have 
alv.>  seen  tinged  pinkisli  l.efo.-e  the  colour?  make  their  apDcar* 
.-nice  in  the  west,  and  >  m.^kol  Y:  ■  this  been  that  I  bave 
reji-irded  it  as  a  sign  of  the  cou.in,;  aftcr-i^Iow. 

I  may  add  that  for  the  last  ten  i.:\v,  the  yrouml  h.xs  been 
covered  with  snow,  and  the  teinperatuie  lui  it).;  tlie  early  part  cf 
la't  week  quite  hiw,  from  I5'-2<j'  Y.  during  tlio  ,1  iv.  Doriag 
the  end  of  the  week  the  tcm[Kr.-«turc  \*.'-4>  a  .  jur  3^'  i  . 

1  have  \Mitteu  thus  at  length,  hoping  th.it  there  ni.iy  be  some- 
thing: of  interest  to  yu.  Should  you  in):l  aTiythinij  it  will  give 
nic  ])lca-.ure  ;  sIiliuIJ  you  not,  tlii -  "  ili  .-'  K  i  t  -Imv  vou  ibal 
some  of  your  iii:»tant  readers  would  li'.  e  to  .ud  you  in  palh^i  which 
are  not  tbcir  own.  W.  C«  BBOWH 

Univeisity  of  Virginia,  U.S.A.,  January  15 
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Thk  hrilluui!  morning  and  evening  glows  have  not  jet  left  u*. 
In  c  iiiiirctiuii  wiili  a  letter  of  one  of  your  c irre^ipondents  of 
r>ecember  20,  iSiij,  it  may  he  interesting  t  i  add  that  ihe  year 
1783,  which  wa<!  characterised  hy  a  fe.irful  eruption  of  Skaplar 
Jokul  in  Iceland,  and  hy  remnrkable  sky-colour  pbenomena 
sitiiilar  to  those  wc  have  lately  had,  was  •!  o  the  year  in  ubich 
the  last  grtal  eruption  of  AiAcna  Yama  in  Japan  took  place  (>ec 
Tr.insiUtioHs  of  the  Atiatic  Soeuty  of  Japan,  vol.  vi.  part  ii. 
p.  327).  Asami  Yama  is  the  greatest  acHvt  rolcano  in  Japan 
In  connection  a)-o  with  the  unustial  qwuitity  of  aqneoos  vapour 
with  which  the  atmosphere  has  been  chamd,  as  prored  by  the 
spectrofcopic  observations  of  Prof.  Michie  Smith  and  others, 
and  the  facility  that  dost  particles  give  for  the  formation  of 
clouds,  and  therefore  also  of  snow,  it  may  be  interesting  to  note 
that  the  beginning  of  the  present  year  has  been  characterised  by 
the  greatest  fall  of  snow  that  the  oldest  inhabitants  here  have 
known  for  thirty  years.  The  minimum  temperature  reached  this 
winter  (  -  22$°  C.  on  the  marnins  of  December  23  in  the  nei^h- 
bourfaood  of  the  college)  is  also  Ihe  lowest  for  Kingston  doting 
the  same  period.  Prof.  Goodwin  is  imw  engaged  in  analysiiw  the 
now  ia  order  to  find  out  whether  liiDilar  impurities  to  those 
foiuid  la  Sttope  and  is  Jm  an  pifMBt. 

D.  il.  Makshall 
QsMB^  UidvcnHy,  Kbgcion,  Camda,  Janowy  13 

Circular  Rainbow  aeen  from  a  Hill  top 
In  ^  mit»^kkal  M*gnuu  ibr  Jinnary,  1884,  p.  61,  is  an 


iotenitiiig  uticle  faf  Plot  TyodaU  dncribing  exMriaMMt  OMide 
t»  pradooe  ctmdar  nfaibowa  hy  irliScial  light  and  artUklalaibt, 
hia  ntleittioBhathwheeaaitnuledtolhaiidtlaetlMriBabfcrva 
tion  nadi  111  tba  Alpa  en  one  oocaiioa  vlmiatt  ^ 
body  wa»  projecled  at  ni^  time  on  to  oriit  by  ■  bunphAInd 
him,  aadwaaaacBtobninKranndedhyahnninonidnle^or  halo 
of^ght  I  waaaofertanale  aa  to  tea  htl^  identically  the  tame 
•fleet  produced  with  mmarfcable  beanty  and  oompleleBe«  in 
brand  dayUght  fnm  the  naait  of  a  Welsh  hilL  Suying  last 
wcnkfwnooapk  of  daya  at  Pen-y-Gwryd,  near  Snowdon,  in 
coiinnmrwMi  afHnnd,  we  walked  one  montng  up  the  Glydr- 
Vacfi.  Thnmin  wna  •teadUydeacendlm;  ai  we  left  the  little  inn, 
'■niit  iwathad  thehUi-tide*  in  obliterating  folds.  Just 
1  tha  nunmit  at  nnon  a  slight  hraeie  thinned  away 
Oe  milt  hi  ftwrt  of  (ha  iws  and  a  burst  of  sunshme  illuminated 
tha  hill4opa.  Cbaiheriaf  on  to  the  natural  cairn  wbidi  crowns 
tha  aBnunb,  we  lookod  down  faito  the  vallqr,  ia  iriikh  liaa  the 
amaDIahetlyaldwaL  Akag  the  vmUey  the  wind  drove  masaes 
of  ihfai  Bdat  and  aeud,  and  on  this  we  .<aw  to  our  surprise  the 
ahadow  of  the  aundt  with  our  own  sharp!  y -marked  shadows  pro- 
joMed  00  it  We  waved  otnraiati,  and  ibe  myHic  figures  replied 
by  waving  ttchi.  Sntronnding  these  immenie  shadowy  ^ures  we 
could  Mt  two  aoaoeatiic  rainbows  completely  drcular,  the  centre 
being  tha  shadow  of  onr  heads.  The  colours  of  the  inner  rain- 
how  were  in  the  order  of  the  primary  bow,  and  the  outer  » as  a 
aacondary  and  more  ftintly- tinted  rainbow.  During  all  this 
daaa  the  sun  was  shining  brightly  on  our  backs  ;  when  the  wind 
deared  away  the  mbt  comnletely  in  the  valley,  the  shadows  and 
tfw  ndabews  vanished,  hot  rfaopeared  when  fresh  mas  es 
of  vapour  were  blown  into  the  line  of  our  shadows.  A  very 
raogh  attempt  at  determining  the  ai^le  subtended  t>y  1  hi  d  i  i  lu  ter 
of  Ine  primary  bow  seemed  to  show  that  it  was  mm  h  lc>s  than 
00*,  in  fact  not  probably  above  20'.  This  ini<-r<-s!iiis  ap|>earance 
lasted  only  for  a  few  minutes,  xs  the  wind  .u  ve  up  frcsli  mist 
In  firoot  of  the  sun,  and  the  rainlK>« -circle  t  phantoms  dis;i|>[<cared.  | 
It  would  be  interesting  to  know  if  any  of  your  readers  have  ever  • 
observed  a  similar  phenomenon.  It  has,  1  believe,  been  seen  * 
by  balloonists  when  the  altitude  of  the  sun  is  great  and  a  layer 
of  mist  and  cloud  lies  beneath.  Shadows  thrown  on  mist  are 
eommon :  but  this  rainbow  addition  wa^  new,  not  only  to  me.  hut 
to  my  friend,  and  his  asoantainaarlHg  aipcrience  ha-,  been  very 
considerable.  J.  A.  Fleming 

Unconacioua  Biaa  in  Walking 

Ml.  LAKDSii'a  letter  in  yoar  issae  of  the  i7ih  in>t.  (p.  262) 
reCBidfaw  "elNlfalf  to  the  kft  hi  a  ndst,"  and  the  replies  of 
Wtm,  G.  K.  Dmrfaiaad  Bawkriqr,  have  opened  an  interest- 
ing oaMthMs  one  wHdh  seems  to  be  but  imperfectly  under- 
stood. The  true  esphmation  of  this  vexed  question  has  for 
aame  years  appeared  to  me  lo  f  that  to  which  it  is  attributed  b, 
Mr.  Hawblcy,  namely,  inequality  m  the  length  of  the  legs.  A 


few  years  afj'"*  '  m^de  v>me  invest ijjaf ions  on  she  Icnfjth  it  the 
lower  liuibs  in  uiati,  the  re-ult^  <if  which  were  i>ubli-h<-il  in  -he 
ymmat  of  An,xl,^iiiy  iini  fhyiiohgy,  vol.  xiii  p.  502  (1879).  I 
found  that  of  ^evenly  wcll  aulhenlicated  skeletons  which  I  ex- 
amined, the  lower  lini'"  «cre  ciiuil  in  length  in  only  tcven 
instances,  or  in  10  per  cent.  ;  in  l»fnty-fivc  instances,  or  35'8 
per  cent.,  the  ri'-ht  limb  was  longer  than  the  left,  while  in  thiny- 
ei)>ht  in-tance.s,  or  54  3  ]>er  cent.,  \he  le/l  liml>  was  lonj;er  than 
the  right.  The  left  kg  I  found  not  only  to  be  more  frequently 
longer  than  the  right,  but  -the  difference  in  length  between  the 
two  limbs  is  greater  on  an  average  when  the  left  is  the  longer. 
Inequality  in  length  is  not  confined  to  any  particular  age,  sex,  or 
race,  l)Ut  seems^  to  be  universal  in  all  respects.  My  observations 
corroborated  tho^e  of  several  American  surgeons  made  on  the 
living  subject.  The  result  of  one  limb  being  longer  than  (he 
other  will  naturally  be  that  a  person  wilt  unconsciously  take  a 
longer  step  with  the  longer  limb,  and  consequently  will  circle  to 
the  right  or  10  the  left  according  as  the  left  or  right  leg  is  ihe 
longer,  unless  the  tendency  to  deviation  is  corrected  by  the  eye. 
The  fell  leg  Iteing  more  (irequently  the  longer,  circling  should,  if 
this  theory  of  its  being  due  lo  inequality  m  the  ]imlx>  be  correct, 
lake  place  more  frequently  to  the  right  than  to  the  left.  This  is 
precisely  wh.it  we  And  to  obtain,  and  in  this  respect  Messir*. 
l-ardcn,  Datwin,  and  HawLs'ey's  ol>servalions  agree  with  some 
I  m.ide  my  clf  on  this  question.  The  diameter  of  the  circle 
f<irmcd  by  ih'i^e  circling  to  the  right  should,  if  my  observmtioas 
on  the  ^keleton^  lie  correct,  be  Icxs  than  that  inade  by  Aoaa 
circling  to  the  left,  since  the  difference  in  loigth  hetweca  no  two 
limha  is  greater  when  the  left  is  the  longer. 

To  determine  the  eomparative  lengths  of  the  risht  and  left 
arms  I  made  obser\-ations  on  fiAy  skeletons  (the  nnt  fi^  of 
tho<>e  mea^urcil  to  cstiniatc  the  lei^h  of  the  tower  limbaX  the 
result.s  of  which  I  hope  to  publish  Koon.  In  thirty-siv  of  thcia 
iikeletor.s,  or  in  72  per  cent,  the  right  arm  is  longer  than  dm 
left ;  in  twelve,  or  in  24  per  cent.,  the  left  arm  is  the  longer; 
and  in  two,  or  4  per  cant,  the  arms  are  of  eaual  length. 

On  oomparingtaesemeaaurementsof  arm  ana  leg  in  the  fifty  akde- 
tons  the  right  arm  aiMltiftttg%re  longer  than  the  left  arm  and  right 
leg  ill  twenty-three  instances,  or  in  46  per  cent. ;  the  A//  srm 
and  right  l^Atc  the  l'  >ngcr  in  six  instances,  or  12  per  cent.  ;  the 
right  arm  and  right  leg  are  longer  than  tho'ie  of  the  left  side  of 
the  body  in  thirteen  instances,  or  a6  par  cent.  ;  the  latter  are  the 
longer  in  four  instances,  or  8  per  etat ;  while  ta  thtmaMiahm 
four  skeletons  the  lep  are  of  oqoal  Icam  hot  tho  ff^htaTB  w 
longer  than  the  left  in  two  hMtaBcw^  and  tto  onM  are  eqnal  ia 
two  cases,  Irut  the  left b  tte  longer  ia  oaa  of  fheoa  aad  the 
right  in  the  other. 

Asymmetry  of  br  th  upper  and  lower  limbs,  then,  la  tha  mis, 
and  not  the  exception,  as  might  naturally  be  anpposod.  Hat 
knowing  the  histories  of  tte  persons  whose  skewtons  I  anas- 
Kured,  I  am  unable  to  throw  aay  U^t  aa  to  the  coaaaoiiBa 
between  the  proportions  of  the  limha  and  i%ht-  aad  left- 
band  edne»s. 

The  particular  eausea  of  inequality  ia  the  length  of  tka'bnmeaef 
the  right  and  left  aldtaof  the  body  will  probafalyalwaMlia  aBascer 
less  a  matter  of  theory.  The  general  canao  li^  at  lir.  Havkdcy 
states^  owiw  to  more  rapid  gnmth  of  teonattabthna  An  I  ' 
I  do  not  mnk  in  the  majority  of  hMtaaoai  ft  oaa  ha  I 
"iUnasaaBtowhiahw«arasaUectbiaaifylifi^''a8  hai 
AsymmatrT  b  alaaoat  invariably  ffaand  thranoat  tlw 
shelatoab  feroaaaple  ft  is  extremely  raie  to  fiad  a  ahidl  tfMtwo 
sideaof  wUah  arc  ahaolutely  synuaetikal.  Ia  the  liaba  ft  b 
perhapa  awa  eerily  attributahin  to  the  hlood<aappiy  hetaf 
greater  to  eat  boaethaa  to  another.  Tha  aervooa  qMn  may 
'  wa  to  bo  takea  failo  accoant  aa  a  canatb 

J.  Ch  GAKaon 
Royal  CbD^  of  Smfcoasb  Loodoos  Jannaij  a6 


I  AM  Icft-handfd  ,ind  left-footed  ;  that  is,  if  there  is  anythisg 
to  do  that  re>iuiie.  ■trcii:;th  sir  -.kill,  the  left  hand  is  alwi>-s 
used  ;  in  foolb.ili-pl.iyiiig,  or  anythn:^  rc<iuirit(g  the  u-e  of  t&* 
foot,  the  left  foot  gets  Ihe  w  nrk  t  -i  <l.  i. 

I  remember  being  once  lost  in  Ibe  woods  in  America  whiKt 
trying  to  nuke  a  slitirt  cut  h  nne,  and,  .iftcr  walking  a  oii 
many  miles,  came  ujun  my  (<w:)  sno.i.-hoe  track  on  its  left  sule; 
thus  my  bitis  liail  htcn  from  rii,ht  ti>  left. 

In  bitter  c  1  1  day  with  thu  k  snowdrift  and  a  ^aJc  isf  wib.. 
on  our  ^'  left  front,"'  as  a  soldier  would  say,  sorni-  men  w  ere  on 
a » ledge  juum«y  on  the  Arctic  coast  in  1847.    i^  wa4>  impostaat 
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t  >  rcacli  a  certain  ]!f>in»,  and  each  of  the  party  in  turn  (inc'uding 
an  K-squini.-iuv)  took  the  lead,  but  all  failed  10  keep  the  conect 
course  Ijcy.irni  a  ininutc  or  two,  so  th  nt  the  constant  sl<jpi>ages 
neccs>ary  t'i  CDn^ult  ihe  comjia-s  were  trymr  to  the  li.imls  ;  in 
fact  one  of  the  native  dops,  i^rfitectrd  by  a  thick  I'lir,  tairly  .suc- 
cumbed to  the  C'lld,  and  the  jKxir  tiling  bad  to  V)c  .it;iir,<loncd  to 
its  fate. 

We  at  last  thought  of  placing  an  K'r,uim,THx  hoy  <.f  aV>oiit 
fourteen  a-^  leader,  and  he  managed  to  kcc]*  a  sir;ii^)it  cuur-c 
with  Wdnderfiil  accuracy,  although  he  walked  crab-fa-^liiun,  iide- 
waV',  so  a-i  to  protect  his  face  fr  nu  ihc  bitter  lilast. 

Is  Mr.  Lardcn's  theory  con  ecf,  nan.tly,  "tliat  ihn-e  In  whom  the 
left  leg  is  strongest  would  circle  to  the  rij^ht  ?"  I  think  n>jt,  be- 
cause acC'Trdinj;  to  my  idea  it  is  the  leg  from  which  '\\v-  '-te|K,  and 
not  the  Kg  Ih.it  tiikis  tht  sUp  or  that  is  jilaced  in  ad\  ,1:  tliat  im- 
parts tb«  unpeliu ;  m  that  a  ttrong  left  leg  would  cauM:  the  stej> 
with  the  i%u  feat  to  be  loDfeil^  aad  the  pcnon  would  circle  t  > 
tlie  kA.  John  Kab 

4»  Addtaon  Godmt,  ~ 


WlTII  reference  to  the  letters  by  Messrs.  Darwin  and  Hawksley 
in  the  current  nnml>cr  of  Naturk  (p.  zSfi),  1  may  say  that  I  am 
very  strongly  "  left-Icgged  "  (aUo  strongly  ri^ht-handcd),  but  so 
far  as  I  am  aware  there  is  not  the  slightest  difference  in  the  Un^lhs 
of  the  two  limbs.  I  became  aware  of  the  peculia'ity  w  hen  a 
child,  l  y  noticing  that  on  a  slide  the  other  hny^  use<l  to  go  right 
f<K>t  first,  and  I  left  foot.  ,SHl)sei|ui.-iit  attc  r.pts  to  break  myself 
of  the  habit  only  resulted  in  niy  coining  ign  Mniin  .1  ly  1  >  giicf, 
and  if  I  tried  now  to  leap  a  ditcli  right  f  jot  litst  1  wuuld  tiituble 
headl  >iig  into  it  instead  "f  clearing  it.  1  he  next  time  I  find 
occaion  to  ki^k  1  wdl  try  lo  iciiicmUcr  ulii^h  fo  >t  used. 
It  is  right  to  .state,  however,  that  in  my  ca  c  1  think  there  has 
pr  )bi!ily  existed  from  infancy  a  very  .slight  natural  weaknos  of 
the  right  ankle.  Attimpts  \\iih  nic  lo  walk  a  straight  line  with 
the  eyes  shut  seem  invariably  to  result  in  my  swervin^.^  to  the 
lift,  which  appears  to  be  contniy  to  Mr.  1  an»in's  experience. 
LewiibuD,  January  aj  R.  McLachlan 

MumTnat  the  kmiMr  »lcp  token  bj  one  leg  be  expUinid  as 
fellowi:— 

Mort  people  when  standing  at  rase  habittuUy  throw  their 
weixht  on  one  ;  but,  whichever  it  be,  xU  movement  is  more 
likay  to  disturb  the  balance  of  the  body.  It  would  therefore 
be  more  quickly  replaced  on  the  ground,  and  a  shorter  Uep 
would  resnit 

The  unequal  steps  would  not  necessarily  effect  a  circular 
course,  as  may  be  easily  shown  by  experiment.  A  divergence, 
say,  to  the  right  wonld  be  caused  by  the  left  leg  swinging  in  its 
step  towards  the  right,  and  »uch  woald  be  its  natural  movement 
if  tne  body  inclined  to  the  right.  Now  a  person  who  constantly 
ntands  more  on  the  right  leg  than  the  left  would  have  that 
iodioatiun  in  his  walk,  in  spite  of  the  alternate  removal  of 
the  boiden  from  each  leg.  Tbi.  tendency  to  lean  towards  the 
r^lt  would  be  still  further  e  cour.iije«l  by  the  ancestral  or  indi- 
vidual use  of  the  «alking-stick  in  the  tight  hand. 

The  suggestion  o'  Mr.  G.  11.  D.irwin  (January  24,  p.  286) 
that  thi  mounting  a  hor.sC  on  the  \>-\:  m  11-  may  fie  accounie  ■  for 
by  the  sword  is  strengthened  by  the  lice  1  111  of  tt:e  >vv(  rd-arui 
requiring  that  the  left  hand  lie  used  ti^  ^r.-i-ji  ilie  rems,  \>  liich  is 
the  first  act  in  m  lUnting.  There  would  Ik:  a  mo  ncntnry  want  of 
control  over  the  horse  if,  uadCT  tbSM  circumslancex,  it  wrrc  ] 
mounted  from  the  right  side.  V.  M.  Campukll 

Roac  Hill,  Hoddcsdoa,  Jmutf  aS 

Ih  s  letter  to  yon  about  another  subject  Mr.  G.  H.  Darwin 
sagScatcd  last  week  flM  the  British  rule  of  the  roid  for  riding 
was  joitificd  by  the  advantage  of  having  your  sword  hand  towards 
a  stsuger,  but  why  then  should  the  rule  of  the  road  in  walking 
what  f  anderstand  it  to  be,  the  rever  «  of  the  rale  in  ridii^  7 
I  wonld  suggest  that  perhaps  the  rule  in  ridiiw  is  addled  from 
the  rule  in  driving,  and  that  the  laUcr  result*  Som  Oe  liiGt  that 
m  driver  may  be  assumed  to  carry  bis  whip  in  bis  right  band  and 
therefore  to  sit  to  the  right  if  then  be  two  on  the  driving  srai, 
and  that  when  he  n  so  seated  he  can  fee  better  Iraw  he  it  pasting 
another  vehicle  if  our  rule  is  adopiol. 

This,  like  Mr.  Darwin's  su;;gestion,  would  leave  us  without 
xplanation  why  most  nations  have  adopted  a  rule  the  reverse 
f  oars. 


It  Would  perhaps  be  hardly  scifniihc  to  say  it  is  because 
Knglishmen  are  always  right  and  foreigners  alwa>'s.  wrong,  nor 
would  it  be  much  more  so  to  &ay  tl  at  it  is  hecause  English  drivers 
like  to  irakc  a  close  shave  and  f<;reigners  as  a  rule  give  an 
obstacle  a  \M;le  1  erth,  for  the  latter  fact,  if  it  be  an  observed 
fact,  may  be  the  effect,  not  the  can  c,  of  the  rule  of  the  road. 
Can  i;  he  that  the  foreign  nilc  was  adopted  where  it  was  ciis- 
tor  ary  fur  the  driver  to  sit  alone  on  hi^  .stat  and  could  therefore 
see  e<iually  well  on  l>oih  sides,  and  at  the  same  time  wished  to 
have  treedom  to  use  his  whip.        Stephen  A.  Maksuau. 

Diffusion  of  Scientific  Memoirs 

When,  in  reviewing  Prof.  Stokesi'  Reprint,  I  spoke  of  "the 
almost  inaccessible  volumes  of  the  Cambridgt  Phihsophical 
Traniactions,"  I  was  referring  <'j/r*»i/>'  to  the  TruHseutioHj  only, 
and  to  the  i>criod  1845-54.  That  there  are  mow  120  "centres  "  in 
which  "  Iramaehens  or  ProccMings,  or  both  "  are  accessible,  is  an 
interesting  and  important  fact,  but  wholly  beside  the  queistion 
raised  by  ny  remark.  [I  leave  ont  of  aceonnt  copies  sent  to 
Heoorary  Fellows ;  for  these  are  not  mora  accasilMt  Ifcaa  those 
obtained  by  Ordinary  Fellows.] 

The  question  at  i-suc  between  the  Secretary  of  the  Society 
and  myself  is: — What  was  the  ttate  of  matters  in  1854?  Mr. 
Glatebrook  gives  me  data  for  the  present  time,  and  for  1869, 
only.  From  these  it  is  not  possible  to  obtain  more  than  an 
approximate  answer  to  the  question.  Rut,  in  default  of  further 
data,  I  assume  that  (in  accordance  with  the  published  statistic* 
of  similar  Societies)  the  number  of  lion.  Fellows  of  the  C.P.S. 
has  not  changed  since  1854  ;  and  that  the  increase  of  "centres" 
from  1854  to  1869  was  nearly  the  same  as  from  1869  to  the 
present  time.  It  follows  from  Mr.  Glaiebrook's  data  (hat  the 
number  of  "centres  "  in  1854  must  have  been  about  40  only. 

But  I  referred  to  Tramactions  wHant,  not  to  "  'IransaeHtHt 
or  Protttdinp,  or  both."  To  obtain  a  noogh  idea  of  the  correc- 
tion to  be  made  on  this  account,  I  take  the  numbers  far  the 
Royal  Socitly  «/ EJinhtrgh  \>\i:\<^\x  I  am  best  acquainted, 
and  wbidi  are  at  lea»t  as  Isiige  as  those  for  the  iP^W  Std^f^. 
In  Mr.  Glasebrook's  fenn  oT  •tateoMnl,  OcM  maben  ai*  at 
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Total  numlicr  distriVmted    343 

l>cduct  the  t'lr-l  uimi' t-r,  .iiid  there  remains  287.  But  of 
the-c  "  Lcnlres  '"  *:,(>  (one  thiid,  >ay)  receive  J'nvffJings  only. 

Hence  it  would  appear  that,  in  1S54  ami  previous  years,  lo 
which  alone  I  referred,  the  Cambridge  P/iih'Hpfsical  Trunuu  - 
lions  were  to  be  found  at  some  27  "centres"  only;  say  loat 
hoirc  and  17  at>road.  Surely  ihis  iir«ttldimdiaMI«UianjNirtify 
the  term  "almost  inaccessiMe  "  I 

1  cannot  recollect  having  made  any  a[.]>licaiion  for  the 
C.r.S.'s  publications,  though  1  have  ofirn  asked  Cambridge 
friends  why  I  did  not  get  them  regularly.  Ilut,  according  to- 
Mr.  (iln/cbrook's  view,  I  should  either  have  received  all, 
or  none. 

The  slate  of  matters,  in  the  three  Kdinlmigh  "centres"  to 
which  Mr.  Gla/ebroofc  alludes,  is  at  pres.  ii  ns  lolluw  s  :— 

All  three  "  centres "'  have  the  7Viiwjat7;tJ«j  complete  ;  except 
the  University  Library,  which  wants  vol.  xiii.  jxirts  i  and  2. 

The  Advocates'  Library  has  ui>f  the  Proceedings ;  the  Koyal 
.*-'ociety  wants  vols,  i,  and  ii.,  all  but  a  few  pages;  and  the 
University  Library  wants  vol.  iv.  parti  l>  2,  t,  4,  5.  Thus  one 
"centre'^  has  no  PmttHnp,  another bss  aunost  bal^  and  the 
third  three-fourths. 

IflUMt,  in  concluding,  repeal  i»y  hojie  that  Nature  may  do 
a  new  and  great  »ervicc  to  science  by  collecting  full  statistics  as 
to  the  "centres"  at  which  the  publications  of  the  various, 
scientific  Soeietiei  aie  aooesiiUc.  P.  G.  Taix 

C«U^»  Etobugh,  Janmury  36 


Water  in  Australia 

RiFEKKiNO  to  my  letters  in  Nature  of  May  12,  1881,  and 
March  30,  1882,  on  the  nndnrground  water  supply  of  Australia, 
it  is  interesting  to  ob»erve  that  the  search  ior  it  is  bdog  actively 
carried  on  by  some  energetic  coloniMa  and  that  their  efforts  are 
successful-  The  foUowhig  extract  Irhb  Tk«  Qtuemlatultr  of 
May  26,  18S3,  sh  iws  what  can  be  done 

"The  subterranean  watcrilow  now  proved  to eifat beneath  the 
Tsst  arid  plains  of  the  wast  has  been  lapped  at  jet 
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poiol^  ud  tbe  discorery  of  anotber  iimlmbie  aprinc  of  f  reith 
mter  is  the  result.  Recently  we  have  had  many  diicoveries  to 
record,  all  tending;  to  encounse  the  search  for  nndergroutul 
water,  on  the  supply  of  which  me  pestorAl  industry  of  this  dls- 
trict  so  much  depends  ;  but  none  h»*  been  of  more  value  to  the 
discoverers  or  has  leudeil  .•norc  tu  encourage  others  tn  penievcre 
ia  tpite  of  difficulties.  This  latest  di-covcry  was  made  Lost  week 
in  the  conntry  known  as  the  Pack-Saddle,  firming  the  western 
portion  of  Messrs.  Donclly  and  C'o.'s  Gnall.i  run.  The  well 
was  started  in  the  summer  of  iSSt,  but  had  to  be  abar.donetl 
some  time  aficr  for  want  rif  water  for  the  u>c  <if  the  nn^n,  and 
Mr.  Donclly  wa^  urgc<l  to  ch'iose  another  s.;tc.  IIl'  in-r  ivted, 
however,  in  continui;  .;  thi-  <iri:;iual  work  k  s  iun  ;i>  luf.ic- 
water  was  available,  an  !  lie  has  now  tume  w\'iA\  w  [  lactic-ilIy 
inexhau'^tible  sptinij.  'I'hc  (low  uas  cut  at  2"]!  feet  in  a  jir  ^j  erly 
slabbeil  6  feet  X  3  fett  ^lialt,  and  ilurinc;  the  nii^ht  fn'.lowin^ 
the  wnter  rose  172  feet,  iir  \\illi;ii  hki  feet  f  f  the  -urf-ice. 
Tbe  di^covcry  i>  wurlli  every  pcnnv  u!  1 /),' (y.>/. ,  as  it  leiKic:-. 
i(iuiie<li.Ttcly  .iv;iil.ible  a  !arj;e  tract  of  ;»rioii  c  ountry  liilherto  dry 
aiul  therefore  comparatively  iKclc^-.  Tlieic  aii  jtlier  fine 
well  o!i  (inalta,  from  whieh  jO/xxi  sheep  liave  been  watered  in 
the  dry  seav.in,  and  that  liiseovcred  li  t  vseek  [ueini  ts  to  be  a* 
gornl,  if  not  better." 

In  uiy  tir-t  letter  I  p  lintcd  out  as  one  evi.ieiu  e  uf  the  uiuler- 
ground  wa'cr  the  L^cuth  of  huge  (;um  ;rces  nlier^-  ther  '  u.i> 
no  visible  -iijijily.  In  a  recent  numl>er  of  i>ic  Sdmtiii-  Anuri- 
can  it  is  stated  that,  lOi  rlcarin;^  cut  a  well,  the  mviier  wa>  sur- 
pfi^ei!  to  fiud  the  !n>tl>>ui  c  tvercd  .lith  a  <leii^c  ma>s  <if  fjue, 
fiiii  ju  ri'Ot«,  which  wetetr.iced  to  a  I'.ucnlvptu-.  groMin;*  at  a 
(livtance  "f  fifty  yard*.  The  large  F.iicalyiili  are  tree>  of  re- 
markably rrijiid  growth,  which  implie  rh-'  alisorptioi  of  lir  '- 
<^irmlilies  of  water.  l!y  what  Mititle  Nciise  did  that  root  lind 
out  where  water  c^uM  lie  had,  and  tr.ivel  o  far  |  j  get  it  ?  Dar- 
win lia'^  ^houll  that  tiierc  i>  ^^)In'•  kiii'l  of  irritability  in  the 
l/r  aviiig  pi  lints  of  jilant-,  ni.d  t)iat  it  i>  .-  inctiine:,  c  iuimnnici  Me 
to  distant  parts.  \Vc  ^hail  jirohably  cowv:  in  lime  to  aiiiuit  th.it 
there  is  3  ncr\'ous  cuircnt  in  ]  laut  ,  lii.iu^b  with'-Jiit  visible 
nerves  ;  and  that  thi^  ruiliiiieii'.ary  system  of  scfi^atioM  is  accom* 
panied  hy' rudimentary  lie  ire-.,  and  even  by  ni  1inie?i!ary  idcM, 
which  guide  the  growing;  (wiats  in  their  search  for  the  derired 
.  F.  T.  MOTT 

Bir»tal  Hill,  Leicester,  January  ao 


Deafness  in  White  Cats 

This  tnbject  has  bee  i  >>\  much  interest  to  me,  and  olologisils 
as  well  as  evolutionists  inu  -t  feel  indcbtctl  to  ycNir  contributor  in 
Nature  of  Deccmlier  1  ^,  Mr,  Lawson  Tail,  for  hi^  effort*  to 
determine  the  cause.  .^1  ay  1  be  permitted,  howc%  cr,  from  an 
olologut's  point  of  view,  to  draw  attention  to  a  poitfible  tonrce 
of  error  in  oonducttag  researches  of  this  kind  wmn  deducti  ms 
we  made,  *,%  thev  were  in  this  instance,  from  acoustic  experi- 
mcnl*  Budiilj?  I  allude  to  Mr.  Tail's  method  of  detcrmitiing 
the  hearing  power  of  the  aniuial  ex;)erinicutcd  on,  namely,  his 
cat,  "  Old  Pudge,''  .imi  ihe  conclusions  that  he  has  drawn  imm 
the  results  obtaincti ;  thus  he  infers  that  purely  "tympanic" 
deafness,  consisting  in  an  entire  Mlure  of  the  transmitting 
medwnism  of  the  middle  ear  to  respond  to  aerial  undulations  of 
■oend,  existed  in  the  case  of  "  Old  Pudge,"  bnaust  .the  concus- 
sion produced  bv  stamping  on  <the  floor  could  be  beard  by  that 
•nioMl,  wlulit  tne  voice  was  not  betid.  Almormal  hearing  of 
tUs  liind,  I  em  ooovinced,  by  no  means  estahiisiies  the  flut  that 
inner  ear  tnable  does  not  eaist,  since  sneli  dcatnmles  as  are 
b^ered  to  be  defective  in  this  regard  are  very  sensitive  to  gimve 
or  deep  tones— tlrandcr,  for  eMuplc^  being  painfiil  even  to 
then.  Pndgi^s  codileBr  (inner  ear)  Anelians  weie  believed  to 
be  terviesabM^  inasmncfa  as  lie  oonld  use  his  voiee ;  bat  Mch 
evidence  cannot  be  accepted  as  oeecbsWe^  fiir  absolutdv  deaf 
peieoni^  who  bave  been  deprived  of  bodi  ''^nnpanie*'  and 
"cocbMar"  ionctionj:,  are  vetcuaUe  of  aaUsg  noJites,  and 
ofteanf  Icaniine  to  speak  afWaiaahioa.  Another  point  is  also 
of  intcrcat  in  tim  coonection  :  the  ears  of  Pndge,  it  u  said,  were 
fosni  to  be  noiflld  in  every  respect,  both  as  to  tteir  tm»milti^g 
nod  perceive  fiinetions,  with  the  enception  of  the  aheencc  of  a 
ttiaiMHlar  gap  from  eitlier  tympanic  membrane.  In  veierencelo 
this  ttma/he  add,  fai  tbe  fostplaee^  that  it  is  difllcnlt  to  nadcr 
stand  bow  die  ddkate  mneona  memb 
tctaiaedtts  "noml"  cooditioB nnder such 
the  snDOmi  piece,  these  defects  oonld  scarcely 
absolnte  deafnesi^  sbee  it  b  a  well-known  fact  that  quite  good 


hearing  often  remains  in  the  human  .sabject  where,  from  dii 
much  greater  loss  in  tbe  tympanic  mtmbrane  has  bsen  sustained 
than  n  as  found  to  exist  in  the  hearing  organs  of  Pudge.  Alto- 
gether it  seems  probable  that  in  certain  white  cats  great  con- 
genital deafness  may  exist,  and  that  the  animal,  on  tinding  aerial 
transmission  of  souod  to  be  imperfect,  conies  finally,  like  inan 
under  similar  circumstances  to  disregard  its  ase  entirely,  and 
place  its  reliance  solely  on  viund  that  can  be  felt,  as  it  were. 
Moreover,  is  it  not  probable  alsithat  the  trouble,  in  some  degree 
at  lea-t,  may  lie  in  ihc  ptrccptive  centre  of  the  brain  ?  It  is  a  sig- 
nificant fact  that  in  I'ud^e  .Tt  lea  t  snme  disease  of  the  nervous 
centres  existed,  since  he  «a*  tbe  subject  of  epileptic  onvul&ions. 

Samuel  Si 

12,  West  Thirty-fifth  Street,  New  York,  January  3 
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FURTHER  DISCOVERIES  IN  THE  FLORA  OF 

A.\l7J:.\T  egypt^ 

VZ  INCF.  my  last  cuininunicution  on  the  Flora  of  .Ancient 
•"-^  1-14)1'^  :.\\iiKi,  vol.  xxviii.  p.  lo^j  I  hive  iii.ide 
so  iic  intcrcstinj;  new  botanical  discoveries  in  connection 
with  the  mummies  of  the  twenty-first  dynasty,  found  at 
Dcir  el-Bahari  in  July,  iSSi,  which  1  will  now  describe  io 
some  detail ;  tbe  objects  having  been  forwarded  to  the 
Miueum  of  the  Royal  Gardcuy  Kew. 

In  tbe  coISd  of  ue  Princess  Nri-Kbouu  of  die  twenty- 
first  dynasty  there  was  a  large  number  of  well-preserved 
wreaths,  in  which  I  found  three  species  of  plants  of  the 
.incietit  tlor.i  iKit  prc\  iously  ntithcnticatcd  by  specimens, 
ilesiiics  \vrea;hs  of  the  leaves  of  Mintuso/<s  St himperi 
and  the  petals  of  Ayniplnra  iii  rnlca,  already  (lescribc<l 
from  example^  found  on  the  mummy  of  Ramses  II.,  there 
were  on  the  mummy  of  the  Princess  Nzi-Khonsu,  daughter 
of  Tontonthuti,  numerous  floral  wreaths  composed  a& 
follows :  (i)  folded  leaves  of  a  willow  {Salix safsttf)  stmac 
on  threads  of  the  leaves  of  tbe  date  palm,  and  serving  as 
clasps  ;  (2)  periect  flowers  of  the  eotm  poppv  {PapSw 
r/nras) ;  (3)  complete  flower-heads  of  a  com  flower  {Cm' 
ittuna  drpressa)  ;  and  (4)  complete  flower-hcads  of  a 
composite  (/Vi/vr  i<>roi!'ipif\''!a\ 

The  ilowcrs  ot'  Papaicr  rhuiis  equal  in  size  those  of 
the  small  form  1;  l=  an  oppuriunily  of  seeing  in  such 
abundance  in  the  .Mediterranean  region  in  the  spring 
months  as  a  weed  in  cornfields,  by  roadsides,  and 
walls.  In  order  to  present  the  petals  from  falling,  the 
flowers  were  picked  in  aa  .unopened  condition  ;  and  in 
drying  in  the  vault  the  petals  hul  ^ivdkd  and  shrunk 
up  into  a  ball,  to  which  circumstance  is  due  the  6et  that 
in  examining  tbe  moistened  flowers  all  the  inner  part; 
appear  before  tbe  eyes  in  a  wonderful  state  of  perfection. 
Not  a  stamen,  not  an  anther  wanting  :  n.iy,  one  m:,L;h! 
almost  say  that  not  c\  cna  poUen-jjr.un  is  tnisr^in).;.  K,iicl> 
are  s'leh  perfect  and  wcli  |jreser\ cd  spce linens  of  this 
frajjile  ilower  met  witli  in  herbaria.  The  colour,  too.  of 
tbe  pctaU  is  maintained  in  a  high  degree,  as  in  dr:ed 
specimens  of  the  present  day.  It  is  a  dark  brown-red, 
that  leaves  a  deep  stain  Olt  the  Mper  where  the  flowers 
have  been  soaked.  The  veryoulueoas  sepals  were  want- 
ing in  the  flowers  examteed ;  hot  all  the  pednndee  were 
thickly  beset  with  the  characteristic  horizontally-spread- 
ing, bristly  hairs.  7*he  petals  are  aestttute  of  the  dark 
spot  on  the  claw  which  ii  common  to  many  varieties  of 
the  species.  The  naked  ovary  is  shortly  obov.vic  in  shape, 
01,  ill  imu:  of  the  very  young  tlowers,  cv Imdrical,  though 
never  so  niu:h  elongated  that  one  could  doubt  its  belong- 
ing to  the  ;;eiiu:ne  variety  described  by  Boissier  in  his 
"Flora  Orientalis.  '  The  stigmatic  disk  is  obtusely  and 
broadly  conical ;  and  the  rays  vary  in  number  tu  :n  eight 
to  ten.  The  edge  of  the  stigmatic  disk  is  bordered  widi 
orbiculate,  anrictilatei  white  appendages  inctmibent  upon 
it.    The  anthers  arc  oblong,  twice  as  long  as  broad,  and 

■  riiiv  .iriicl*  was  'cot  by  the  .mthor.  Dr.  G.  Schwciiifurth,  to  Sir  J..>.<[iti 
llt>  kcr.  l':>^ct*itr  with  tl-.t  I'mluul.*!  object*  defcribed  thcfcLO.  i'tvc  or  (;kuil 
ii  ua  Gcrnua,  and  itw  iraoaLuiQa  here  given  is  w  nearly  IttcnU  u  po«il>tc. — 
W.  ItoTTiiw  Hhmur. 
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the  filaments  subulate.  The  smallness  of  the  flowers 
(2^  cm.  in  Ji.amefer),  the  broad  petals,  the  red  colour, 
the  bristly  peduncle^,  il-.f?  S  ro  sti^jmatic  tays.  the  oblang 
oval  anthers,  the  subulate  filaments,  &c.,  point  conclu- 
sively to  the  detcnniBationof  the  plant  as/^fhrnrriffax, 

AuSeptaeBt  time  this  ipecks  is  found  nowhere  in 
UpMT  Egypt^  ud  also  appcan  to  be  abaent  from  the 
wMie  Nile  Valley,  while  it  it  met  with  inahoodlaBoe  near 
Alexandria  and  on  Uie  Medilemuieaa  ooait  as  a  weed  in 

cornfields. 

The  Tl'jwer-heads  of  Centauna  depras  i,  the  invohicral 
part  of  which  is  15  to  17  cm.  in  aianicter,  belong  to  a  s 
form  th.ii  IS  now  nieiw^tli  in  I'cimi  ind  Af;^'hanistan  ; 
whereas  in  many  countries — (ircece,  for  instance— only 
small-headed  varieties  seem  to  occur.  The  peduncle 
served,  as  in  the  poppy  flowers,  to  fix  the  heads  in  the 
garlands,  which  was  not  always  the  case  in  the  ancient 
iotal  wnatfas.*  Two  or  thiee  of  the  leaves  ate  still  kft 
on  Biaiqr  of  the  tpedtnens.  Thqr  are  narronr-Hnear, 
afanoet  eeaeUei  and  exhibit,  besides  the  arachnoid  cancs- 
cent  pubescence  characteristic  of  the  species,  the  peculiar 
pricklc-likc  tip,  which  is  several  milhinetres  long,  and 
serves  to  distinguish  C.  depressa  from  its  only  allies  C. 
cyanus  and  C.  cyanoides.  From  nuwi  of  the  leaves,  how- 
ever, this  brittle  appendage  has  fallen,  in  consequence  of 
repeated  handling  of  the  wreaths.  Close  under  the  base 
of  the  flower-heads  appear  some  linear  bracts,  shaped  like 
the  ufmer  leaves  of  uw  stem.  In  the  ancient  specimens 
these  ocacts  were  present  in  tmequal  numbers,  from  two  to 
neven,  and  often  wanting  altogether.  They  do  not  overtop 
the  whole  involucre.  This  character  was  rather  against  the 
correctness  of  the  identification,  for  such  bracts  are  not 
usually  present  below  the  hc:id  s  of  C.  dipi  i  ssa,  though  they 
are  in  C.  cyanouks,  which  differs  very  much  in  having 
pappuslcss  achcncs.  But  1  have  seen  a  recent  specimen 
(Afghanistan,  Griffith,  3294)  having  one  or  two  leafy  bracts 
at  the  base  of  each  heai  In  the  recent  forms  of  Cen- 
^^OMfM  dS^mu,  the  lanceolate  teeth  of  the  membranous 
maiginortbeiavoluctalbncts  arc  sometimes  colourless, 
sometimes  brown  at  the  base.  In  the  flowcT'heads  of  the 
twenty-first  dynasty  these  teeth  are  deep  brown  in  the 
middle,  with  a  white  margin  and  a  white  tip,  and  they 
are  here,  as  the  specific  character  requires,  a  little  shorter  I 
than  the  breadth  of  tlic  bract.  The  three  or  live  teeth  at  j 
the  tips  of  the  bracts  are  grown  together  about  half  their 
length.  On  the  lowcrmo-c  bracts  of  the  involucre  the 
teeth  are  quite  dccurrent  and  colourless;  on  the  upper 
they  are  more  limited  in  number  —from  eleven  to  fifteen — 
and  only  towards  the  tip.  In  consequence  of  the  in-  | 
cautious  handling  of  the  wreaths  when  the  coftin  was 
opened,  the  beautiful  ray- flowers,  which  in  this  species 
are  csceeptionally  large,  are  mostly  ftdlen  away.  In  many 
heads,  however,  they  are  still  attached,  and  exhibit  a 
dark  violet  colour,  similar  to  recently-dried  specimens.  I 
The  lobes  of  tlie  limb  of  the  corolla  are  broad,  almost 
ovate  and  acuminate.  V  ery  well-developed  achcncs  <jccur 
in  the  ancient  flower-heads,  affording  indubitable  evi- 
dence of  the  correctness  of  the  determination  of  the  I 
species.  The  achene  is  light  in  colour,  shining,  slightly 
laterally  compressed,  and  oblong-ovoid  in  shape.  The 
areole  indoeee  half  the  length  of  the  achen^andat  the 
base  then  aie  a  few  small  hairs,  as  in  recent  specimens 
from  Sehims  (Kotscby,  302),  A^hanistan  (GrifSth,  3394), 
and  from  Sber  (C.  Koch),  while  others  from  Asia  .Minor 
are  quite  naked.*  The  intermediate  briitlcs  of  the  pappus 
are  one-fourth  longer  than  the  achene,  the  inner  ones 
half  as  long.  The  long  prickly  tips  of  the  upper  leaves, 
the  large,  broadly-lobed  ray-flowers,  and  the  .ichenc 
bearing  a  pappus  exceeding  it  in  length,  prove  that  the 

'  Thtu,  f'>r  e>:.)inplc,  only  dowtn  cf  Sttiaxia  tgjt/luua  with  half  of 
the  calyx  cut  off  were  ukiL 

'  UookcT.  "FLBrit.  '-^  "Hp  jtj  ii hii  iBimM  rf  thimiriii 'iiT 
"lMM«laR«l«bMiM."  — »  - 


flower-heads  of  the  mummy-wTcaths  belong  to  Ccnlautru 
dtprasa.  This  species  is  wanting  in  the  present  flora  of 
I'gypt  ;ii  well  as  in  that  of  the  contiguous  countries.  It 
now  occurs  as  a  cornfield  weed  in  ail  parts  of  Asia  Minor, 
Armenia,  Per-ia,  .Afghanistan,  Beluchistan,  and  West 
Thibet ;  and  Prof.  Hddreich  fimmd  it  around  Tripditza, 
in  Arcadia,  and  in  the  Attic  Plain,  near  Hergellon.  In 
the  la8^named  cooiitiy  dm  species  flosmrs  in  ^mL 
There  are  no  localities  for  this  plant  in  Syria  and  Puee- 
tine  to  my  knowledge.  Specimens  of  this  Centaurea 
from  aticiLiU  Egyptian  wreaths  are  preserved  in  the 
museum  at  Leyde'n.^  It  is  not  Stated,  however,  from 

what  epoch  they  date. 

Many  of  the  v.re.iths  of  the  mummy  of  Nzi-Khon^u 
consist  entirely  of  willow  leaves  and  the  tlower-heads  of 
Picris  coroiiopifolia,  Asch.'  The  numerous  features  in 
the  parts  of  the  flowep4ieeds  which  characterise  this 
species  are  easiljr  seen  is  die  ancient  specimens,  and  not 
a  sin^  peculiarity  is  apparent  by  whidi  it  might  be  dis- 
tingutshed  fipom  the  recent  small  form  with  low-spreading 
branches,  now  so  common  on  the  outskirts  of  the  desert. 

The  indumentum  of  the  involucral  bracts  is  particularly 
well  preserved.  The  bracts  themselves  are  long  lanceo- 
la'e  with  an  undulated  membranous  n.iked  edge,  and  taper 
otf  into  a  long  point ;  while  on  the  outside  along  the  mid- 
rib they  arc  furnished  with  one  to  three  rows  of  spreading 
bristles,  glochidiate  at  the  tip,  and  between  these  a  white 
arachnoid  felt — the  same  kind  of  tomentum  clothing  the 
peduncles.  The  achenes  of  the  ray  are  smooth  and 
cyliadfkal,  mom  or  less  curved,  as  thick  at  the  tip  as  in 
the  middle,  and  crowned  with  a  pappus  of  >hort  persistent 
bristles  cohering  about  half  their  length.  The  achenes  of 
the  disk  are  broadly  club-shaped,  somewhat  constricted 
at  the  tip,  and  provided  between  the  ten  angles  with  two 
rows  of  small  roun<l  tiibcrcks.  The  pappus  consists  of 
bristles  plumose  at  the  t:[)s  ai.d  is  decidoooe,  and eMoedB 
the  achene  in  length  rive  times. 

The  dissimilarity  of  the  inner  and  outer  achenes  of  the 
ancient  Egyptian  Picris  at  once  shows  that  it  beloiup  to 
the  section  Spitseli,r,  Sdudts  Bin.  The  smaUnen  01  the 
flower>heads  and  the  natum  of  the  indumentum  prove 
that  it  belonged  to  the  smalt  deeert  tern,  still  oommoa 
about  Thebes,  and  not  to  the  lazsse-headed,  otherwise 
hairy,  varieties  {Picris  lyratn  and  P.  pi/osa),  only  fonnd 
in  the  ncighboLir'iood  ot  Alexandria,  and  on  the  coast  of 
the  Mediterranean  Sea.  The  ultimate  inflexion  of  the 
involucral  bracts  over  the  ripening  achenes  ("  phyLis 
demum  carinatis,  incurvis")  is  perceptible  in  many  of  the 
flower-heads  from  the  an.ient  wreaths. 

Picris  corompifoUa  belongs  to  that  set  of  desert  plants 
which  are  usually  only  found  on  the  border  of  the  desert 
as  far  6s  tlie  waters  ot  the  NUe  reach  by  infiltration.  It 
is  not  met  with  in  the  valleys  and  channels  of  the  lower 
desert  strips  any  more  than  among  the  weeds  srhidhitUaw 
cultivation  in  the  bUck  earth  of  the  Nile  alhivtam.  It 
generally  sr  w^  associated  with  Cri-pts  senecioides,  LeoH- 
tt'don  hi.ijU.-'.iiuii:,  J'icn's  sulphtir<a,  Lotus  pusi/lus,  Sec, 
■.vhith  l.ke.M.'c  belong  to  the  flora  char.icteristic  of  the 
borders  of  the  desert.  The  flowcriii;.;  time  of  these  plants  in 
Middle  Kgypt  is  March  and  April.  In  Kebru  iry  they  only 
begin  to  develop,  and  it  may  be  assumed  that  the  flora  of 
Tbebes  is  from  two  to  four  weeks  in  advance  Of  tiiat  of 
the  neighbourhood  of  Cairo.  From  the  occurrence  of  the 
flowers  of  Picris  coronopi/olia  in  the  wreaths  of  the 
mummy  of  Nzi-Gionsu  we  may  conjectum  that  the  soieiBn 
rites  of  placing  this  princess  in  the  vault  took  place  in 
March  or  April.  The  assumption  that  it  took  place  in 
February  or  May  would  be  doubtful,  and  it  is  very 

'  According  V<  Prof.  P.  .\M:hei»on  in  Zdlsthrifi  /ir  Elknetegit,  i«. 
J.itirs  .  iSn.  ■''«>'«  'f     llylauc  m:        ijMc  JajrvW^pidering 

der  N«d.-B«l.  Vctc<!ui|(;iiiu.      Juli,  i  E3i 

■*  B  jar'ut.  in  hi>  ■  1  U  a.  i  rii  nialii."  .ii.  p.  74  J.  rciluces  ihi»  ipede*  tO 
Crrtit  raJi.il.t  {=C.  fiii.i'i'/ti,  1>»I.).  ar.d  ihu  in  done  hf  many  0'h» 
»uihon.    /'Arr/r  l^rala,  1>«I.,  and  P.  fiUia,  Del.,  can  otiljf  b«  regarded  M» 
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tndilMly  to  have  happened  in  any  other  months  of  the 
year.  At  Thebes  the  floral  carpet  is  quite  dried  up  and 
il(.=)rrivc(l  early  ar.  Apn!,  and  in  the  district  of  Ciiro 
i  iM.u  .  so  that  there  would  have  been  >;rc  it  (iitt'i  nit  ici 
atU-r.  lin.,'  the  collection  in  one  d  ly  towards  Ih^  end  of 
A[ir;l  .  if  ihe  lar^e  nurnbcrof  tlowcr-heads  requisite  for  the 
prcj).'.:  ii;on  of  the  wreaths  of  Nzi-Chonsu.  And  a?  far  as 
the  other  flowers  of  these  wreaths  are  concerned  February 
to  March  are  the  only  adjaUnUe  mooths.  This  applies 
emdally  to  the  fl<>wen  of  die  poppy,  which  even  in 
Aleaadria  diaappear  towards  the  cmd  or  ApriL 

If  we  are  able,  from  our  knowledge  of  tSe  sea;ons  of 
the  present  Egyptian  vegetation,  to  limit  the  i.iterment 
of  a  munimy  to  a  short  series  of  months,  it  follovvs  there- 
from the  fact,  that  in  the  case  of  the  d.tte  ot  the  funeral 
rites  attending  the  placir.;,'  of  a  nuiinniy  in  the  hnal  tomb 
being  originaily  indicated  in  the  inscription  on  the  coftin 
or  elsewhere,  light  mi^ht  be  thrown  on  the  ihcoictical 
determination  of  the  relative  Sothis  (Sirius)  periods.  In 
chronol(^cal  determinations,  which,  as  far  as  concerns 
ancient  Egypt,  anterior  to  the  time  of  the  twenty  sixth 
dynasty,  are  still  open  to  grave  suspicion,  tkeaid  thus  pos- 
sudy  attainaMe  is  not  to  be  despised.  We  know  from  tbe 
hieraglyp^iical  writings,  the  temple  inscriptions  and  orna- 
mental pictures  of  the  teinplc,  that  the  ancient  F.gyptians 
bad  a  great  predilection  for  their  gardens  ;  and  we  I'.arn 
from  the  narr.itives  of  their  crusade i  in  distant  countries 
that  they  gave  a  prominent  pl.^re  to  foreign  vegetable 
productions,  e\cii  .w  thin  tri  ntijihal  precessions.  Amongst 
objects  met  with  in  the  funeral  repasts  and  in  the  offerings 
in  the  tombs  there  are,  moreover,  so  many  product^  of 
evident  foreign  origin,  that  we  cannot  be  surprised  at 
finding  that  miny  of  the  flowers  and  leaves  employed  in 
the  composition  of  tVe  funeral  wretths  and  garhnds 
could  not  have  belonged  to  the  native  flora  of  the  country, 
but  must  have  been  cultivated  expressly  for  the  parj)  )sc. 
This  may,  then,  hive  been  the  case  with  im/nnri 
depressn,  which,  like  Akta  Jicitolia  and  /^-Iphmiioii 
orUntale,  suggests  Western  .A.sia,  and  esiiecially  the 
countries  of  the  tVpcr  Euphrates,  As  far  as  Paptver 
rhaeas  is  concerned,  it  may  al.o  b;  a>sumed  thit  it  was 
cultivated  by  the  ancient  Egyptians  on  account  of  its 
brilliantly  coloured  flowers,  although  this  does  not 
exdude  tbe  poesibility,  independently  of  any  necessity 
for  a  cbange  in  the  climat :  to  have  taken  place  in  the 
interval,  that  the  common  uoppy  was  not  sudi  an  estra- 
ordinar)'  rarity  nt  die  cornfidds  of  that  perio4  as  it  is  at 
the  prc5cnt  time. 

Among  the  mummies  of  the  twenty  first  dynasty  dis- 
covered at  Deir-el-H  ih.-\ri,  there  may  lie  hidden  a 
number  of  plant  rem  uns  still  unknown  to  nic  ;  as  a 
careful  search  through  the  coffins,  especially  as  far  as 
those  mummies  are  concerned  which  Me  Still  preserved 
with  their  wrappers  intact,  was  for  many  reasons  neces- 
sarily poetponed.  Tbe  fwlands,  particularly,  in  those 
ooflms,  composed  as  they  are  of  various  loives  and 
floirars,  may  be  expected  to  fiiraish  many  novelties  to  the 
ancient  flora  of  Egypt.  Among  a  few  fragments  of  the 
wreaths  of  Mimusops  leaves  and  Nymphira  petals  that  1 
have  reached  the  Naturil  lii-tnry  Museun  of  Milan  ' 
there  accidentally  ai)[).,-ared  a  dctachfd  rorolLi  o!  a  Jas-  ' 
mine,  which  may  belong  to  Jtisittinuin  sdnihat^  a  species 
still  commonly  cultivate*!  in  Egyptian  gardens.  The 
Eg\ptian  MuseuTj  in  the  Cairo  suburb  of  Boulak  con- 
tains in  addition  a  number  of  plant  remains  of  authenti- 
cated species  taken  from  earlier  exploration!  of  tombs 
that  would  gn  to  enrich  the  flora  of  ancient  £gypt 

In  the  spring  of  last  year  Dr.  Maipero  discovered  in 
the  well-kiiown  burying-place  of  Nofert  Sekeru,  near 
Sheykh  Abiel  Guma,  Thebe;,  an  unopened  vault  of  later 
detain  which  was  a  well•prl■^crved  femile  mummy  of 
the  CrcJo-Roman  pciio  i  1  his  mummy  is  swathed  from 
head  to  foot  in  wreailin  tif  tin-  leaves  of  .Miimis3p>,  with- 
out any  flowers.   These  leaves  arc  larger  (eight  centi- 


metres without  the  petiole),  becau  se  fully  gfrown,  than 
those  in  the  older  garlands.  The  petioles  arc  broken  ofT 
short,  and  the  whole  construction  of  the  wreaths  is  (if  .■ 
much  ruder  and  more  careless  description.  Spcci.dly 
iiUeicstirg  in  this  numuiiy  is  a  w reath  around  the  forc- 
hc  id  composed  entirely  of  the  leaves  of  Ohw  curopcea. 
'I  hcse  leaves  are  also  folded  and  threaded  edge  to  edge 
with  the  tips  directed  upwards ;  but  the  mode  in  which 
they  arc  sew  n  xaggBOKt  is  different  froai  the  Other  wreatbs^ 
being  done  by  a  coarse  strii:^  of  a  fibraus  material  as  yet 
unknown.  Tbe  Leyden  Moseom  possesses  similar  fimanl 
wreaths  of  olive  leaves,'  and  in  the  Berlin  Museum  there 
are  some  bundles  composed  of  branchlets  of  the  olive  tree. 
Whether  the  "  wreath  of  justification"  mentioned  in  the 
obituary  of  ( isiris  was  such  a  w  eath  of  olive  leaves,  or 
vUiether  under  this  designation  the  garlands  of  Mirnusops 
and  willow  leaves  which  encircled  the  neck  and  breast  of 
the  mutmnies  were  intended  has  not  yet  been  ascer- 
tained. 

Moreover,  Thcophrastus,  Pliny,  and  Strabo  authenticate 
the  presence  of  the  olive  in  U^ier  Egypt.  According  to 
Thcophrastus  (iv.  3, 9)  the  olive  tree  grew  ill  the  Theban 

province.  According  to  Strabo  (xvii.  \  393)  olive  trees 
were  only  found  in  Fajum  and  in  the  vicinity  of  Alex* 

anrlria.  Now  the  olive  tree  flourishes  in  Lower  and 
Middle  Egypt,  and  very  old  trees  exist  in  Fajum  and  in 
the  Oasci. 

In  a  special  ^lass  case  in  the  Eg)ptian  museum  at 
Boulak  is  a  variety  of  objects  which  formed  the  funeral 
repasts  and  oflitrings  in  a  vault  at  Dra  Abu  N^ga 
(Tbebci)  of  tbe  twelfth  d)  nasty  (3900  to  3400  B.C.) 
Among  them  are  the  followiog  vmtable  psedncts: 
grains  of  bailey*  and  wbeat;  tubers  of  QtPtnueietilemhu; 
kernels  of  Mirnusops  Schimptrij  fruits  of  Punica  gra- 
7'atuift,  Ficus  Carica,  Balanites  agyptiacn,  Hyphatu 
tlu  baica,  Mtdetua  arcuri  \  a  water-nask  of  Lagen  tria 
-•'u/;\iris  ;  two  cones  of  J'liiut  Fiiidi :  a  mess  of  Lens 
I'fLu/i/ifn;  two  see's  of  /-'iz/m  Tu/j;,iris,  and  one  seed  of 
i.'<ij,!/ius  indiius;  a  broom  madeol  Ccruana  prat  ens  is  ;  a 
bowl  full  of  capsules  of  IJnum  humile  intermixed  with 
pods  of  Sinapis  art'ensit,  var.  A/iionii.  Among  tbe 
pUnts  here  cited  the  Linum  deserves  special  considera- 
tion, for,  notwithstanding  our  ample  knowledge  of  its 
cultiv.iiioo,  thanks  to  the  records  of  tbe  early  autbora^ 
botanists  who  have  busied  themselves  with  the  investiga- 
tion of  the  vegetable  remains  of  ancient  £g>pt  have 
hitherto  not  been  able  to  determine  With  certamty  tbe 

species  of  Linum  cultivated. 

Linum  capsules  of  the  twelfth  dyna'^ty  e.\i-t  in  a  very 
g  >od  St  ttc.  together  with  the  calyx  and  pedicel,  the  latter 
t*o  centimetres  long.  They  are  all  closed,  although  the 
seeds  appear  to  have  attained  perfect  maturity.  The 
length  ot  the  capsules  reaches  8  millimetres,  and  tbe 
bretdth  679  millimetres;  and  the  seeds  are  5  mm. 
long.  Tbe  dimensions  given  are  vei^  little  infenor  to 
those  of  the  capsule  of  the  Linum,  cultivated  In  Egypt  at 
the  pre  cnt  day.  In  external  characters  it  is  so  like  the 
c.ipsule  of  the  flax  now  cu!ti\atcd,  tliat  one  detects  no 
difference  at  first  ^ight ;  and  it  is  only  after  cutting  the 
seed  through  tli  a  one  lieruuics  aware  of  the  change 
w  roiigh'  in  the  course  of  4000  years.  The  proportionate 
s'li'e  i  f  the  seed,  which  is  much  narrowed  upwards,  but 
above  all  the  numerous  long  weak  hairs  which  occur  on 
the  inside  of  the  partitions  of  the  cip  ule,  leave  no  doubt 
as  to  tbe  ancient  flax  belonging  to  the  kind  exclusively 
cultivated  still  in  Egypt  and  Abyssinia,  the  Lbtum 
kumilf.  Mill.  (syn.  Linum  usitatissimim.  Linn.,  var. 
crepitans,  SchiibL  and  Martens). 
Another  coincidence  in  tbe  ancient  and  modem  Liaem 

■  Thry  bdoag.  Me«4iHt  M  Dr.  Phytr,  lo  m  mmmf  ti  il«  tte  « 
Ovcrk<  n(tWHIf«K.«d4yBiMlf).  SMUtti  O*  C«wMK  "Fiqr^«la|Nh'* 

P  6/' 

'  In  thi»  ■wwt— i h rit  pw,i«n>tJ  a  htmX  rtnttutSng halw mtx* it  twHwr 
of  ihc  umc  flf  dmSfth  dyiia.«ty  (ijea  10  3900  yt»n  ac)  «k-A  wu  Imm 
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cultivation  is  the  presence  among  the  ancient  capsules  of 
numerous  seed-vessels  of  a  species  of  mustard  which  is 
still  the  commonest  and  most  flourishing  weed  in  every 
flax  field  in  Egypt.  The  pods  of  mustard  are  almost 
spherical  in  shape  with  a  long  point,  and  are  seated  <m 
Mdicels  a  little  less  than  half  tlie  length  of  theiAole  pod. 
Judging  from  the  shape  describe^  the  pods  mast  belong 
to  one  of  the  two  varieties,  common  in  Eg)pt,  of  Sinapts 
arvenst\  Linn.,  namely,  S.  Allionii,  Jac'i.,  and  5'.  turj^ida, 
Del.,  for  the  common  form  of  this  species  is  distinguished 
by  elongated  pods.  .As  the  two  varieties  named  can  only 
be  distinguished  from  each  other  with  certainly  by  the 
degree  of  cutt-ng  of  the  leave«,  it  would  be  difficult 
to  decide  to  which  of  the  two  the  pods  of  the  twelfth 
dynasty  belong  were  it  not  for  the  circumstance  that  as  5. 
Allioniif  \j^ck\.  (characterised  by  the  long- pointed  much- 
divided  leaves),  is  the  prevailing  form  at  the pvescnt  time  in 
Middle  Egypt,a  probabilityoffersttoKlfthattMaiident  pods 
bdonc  to  this  fonr.  On  the  other  hand  Sinapis  arvensis, 
Una.,  var.  turgida.  Linn.,  alYects  the  winter  cornfields. 

It  may  be  assumed  that  this  sptiies  of  wild  or  colonised 
mustard  answers  to  the  Sinapis  to  wluch  I'liny  refers  (hb. 
xix.  54  [8]),  as  a  plain  romtiKjnly  met  w  ith  under  such 
conditions,  and  of  which  he  asserts  that  the  Egyptian  was 
the  best  for  yirlding  oil,  and  that  the  Athenians  called  it 
Napy,  others  Thapsi,  and  others  again  Saurion. 

Lentils,  as  far  as  1  know,  baw  not  hitherto  been 
authenticated  from  the  ancient  graves.  Fliny  fiibw  xviii. 
3t)  meotiont  them  as  a  product  of  Egypt,  wnere  two 
kinds  of  them  were  cultivated.  The  lentils  of  the  twelfth 
dynasty  appear  in  consequence  of  boiling  and  subsequent 
stirivclling  to  have  lost  a  considerable  part  of  their  bulk, 
'k  hey  are  mm.  in  diameter,  while  the  recent  ones 
average  4 J. 

From  Ccrutina  f  rahnsis,  a  characteri-tic  composita  of 
the  banks  of  the  Nile,  which  has  hitherto  only  been  found 
ia  Nubia  and  Egypt,  the  ancients  made  those  hard  hand 
Iwooais,  Still  met  with  in  every  part  of  Egypt,  and  used 
fior  sweeoing  out  the  houses  and  especially  the  privies ; 
Jbr  which  purposes  they  are  offaea  for  nie  in  all  the 
markets.  The  Egyptian  department  of  the  British  Museum 
contains  a  similar  specimen. 

Fuithcrinore,  the  t*o  p'ne  cones  Pinus  Piiuu)  noted 
lu-lon^^  to  .1  5]  ccics  not  previously  known  from  the  ancient 
J".gy].ti.in  relics  Like  Parnii-liit  furfuracta  and  the 
juniper  lx:rrics  {Junipcrus  plurniceus),  they  point  to  the 
commercial  relations  that  existed  between  Egypt  and 
Greece,  Asia  Minor  and  Syria.  The  pine  cones  which 
were  found  in  a  large  basket  filled  with  numerous  kinds 
of  fine  liven  thread,  fruits  of  the  Doum  pabn  atd  a 
small  calabash  of  Lagenaria,  are  small  end  unripe,  the 
scales  clinging  close  together.  It  is  evident  that  only 
such  of  these  rare  nonhem  exotic  fruits  as  were  unsuit- 
able for  the  table  were  put  in  the  oiTcrings. 

Among  objects  not  previously  authenticated  from  an- 
cient Egypt  are  the  legumes  Faba  vulgaris  and  Cajanus 
indhut.  L'ngcr'  suggests  that  the  broad  bean  {Faba) 
was  proli.ilil,  nut  found  in  the  tombs  because  it  was  re- 
garded as  unclean.^  The  two  seeds  in  question  were 
found  amongst  dried  grape-skins  and  matters  tA  that 
kind.  In  shape  and  relative  sise  they  fiiUy  correspond  to 
the  variety  cultivated  on  a  large  scale  in  Egypt  at  the 
pieeent  day.  They  are  smaller,  rounder,  and  thicker 
than  the  European  broad  bean.'  The  dimensions  of  the 
ancient  hcans  arc  10,  S,  and  (^\  mm. 

Pliiiy  (lib.  ^\ili.  12  [30])  says  of  the  broad  bean  that 
it  was  used  in  funeral  solemnities  ;  hence  the  priests  ate 
none,  ^c.  Perhaps  the  pre  once  of  the  broad  bean  in 
the  ottcnngs  of  the  twelfth  dynasty  had  a  meaning  similar 
to  that  which  it  had  for  the  Romaos. 

■  SiUmmgiMMt  Ar  XUr.  Akmttmh  Ar  Wh$..  WItm.,  tSjg^  BmmI 
nods. 

*  Comp"!  "Hmdoiui."  ii.  p.  yi. 

S  TIm  muIot  mm  Itkeir  aUudes  to  tKc  vahety  called  ' '  held  "  or  "  hoiK- 

btM  "  is  lUi  etMwyv-W.  a.  u. 


Among  the  funeral  ofTcrinjjs  of  the  ancient  Egyptian* 
often  occur  messes  of  a  pap  of  roughly  cut  or  coarsely 
ground  grain  of  barley.  They  are  in  small  earthen  bowls, 
placed  on  the  floor  of  the  vault  like  the  other  offeriitts. 
In  PraC  Maipero's  opinion  tbne  ttesses  of  b«lqP|  wUck 
are  In  no  ««r  suiuUe  for  bwnan  noorishneal^  answer  to 
the  Mofai  ( m/m)  oflSwiogs  of  die  Remans  of  eatUer 
epochs  ;  and  I  would  hazard  an  explanation  of  the  pn- 
sence  of  the  broad  beans  in  the  oflerings  of  the  twelfUi 
dynasty  as  an  example  of  a  possible  analogy  between 
ancient  Rome  and  ancient  Egypt.  For,  supposing  the 
correctness  of  Herodotus's  account  that  the  ancient 
Egyptians  regarded  the  broad  bean  as  imdean,  that  they 
ate  it  in  no  shape  or  form,  and  that  their  priests  could 
not  bear  the  .<^ight  of  it,  some  explanation  for  its  presence 
must  be  found.  The  single  seed  of  Cajanus  i/uiu  us  found 
with  the  broad  beans  in  no  smr  dimis  from  the  Upper 
Egyptian  variety  with  yellow  flowers.  The  plant,  wiuch 
is  cultivated  and  wild  all  over  India,  as  wcU  as  in  all 
parts  of  tropical  Africa,  is  nowhere  cultivated  in  Egypt, 
though  it  occurs  here  and  there  in  a  wild  state  in  Upper 
Egypt.  It  is  certainly  one  of  the  oldest  cultivated  plants 
in  the  world,  a  fact  farther  attested  by  its  discovery  in 
the  ancient  ton.bs.  G.  Sciiwkinfitkth 


ME  TAMORPHJSM  AMONG  DEVONIAN  ROCKS 

THE  tract  itf  Devonian  rocks  which  stretches  dueogh 
the  north  ef  France  and  Belgium,  and  acroas  Rhenish 
Pruula  into  Westphalia  and  Nassau,  has  furnished  ample 

materi.ils  for  geological  disquisition.  Among  the  problems 
which  it  presents  to  the  obbci  ver,  not  the  least  important 
is  the  remarkable  nietamorphism  of  certain  bar.ils  or 
areas  of  its  component  strata.  Uumont  first  called  attcn-* 
tion  to  this  feature  in  the  Belgian  Ardennes.  It  was  sub- 
sequently shown  by  Lessen  to  be  extensivelyMeveloped 
in  the  Taunus.  More  recently  the  question  has  been 
attacked  anew  «ith  all  the  ap^iances  of  modern  petro- 
graphy. M.  Renard  has  subjected  some  of  Duinantfs 
original  localities  to  a  critical  revision,  whicfa  has  icsahed 
in  a  ctmfirmation  of  the  accuracy  of  that  lemarimUe 
geologist's  observation*.  The  latest  contribution  to  the 
literature  of  the  tubject  is  a  paper  {Annahs  Soc.  CM. 
,/u  \ol.  X.  p.  194)  by  Prof.  Go^si•let,  who  at  first 

related  to  admit  the  mctamorphisin  contended  for  by 
Duniont  and  Lonoboratcd  by  M.  Fvcnard,  but  who  now 
comes  forward  with  mdependent  evidence  in  its  support, 
from  another  locality.  He  describes  the  arkosc  of  Haybes 
and  of  Franc-  Bois  dc  Vdlerzies  on  the  frontier  of  Belgium 
as  having  undergone  such  a  roetamorphism  as  to  be  no 
longer  recognisable.  M.  Bamis  fOKirts  that  on  exsadnr 
ing  microscopically  some  Sections  or  the  altered  rodts,  he 
found  among  them  bi-pyramidal  crystals  of  quartz  with 
liquid  inclusion  J  and  movable  bubbles,  as  in  the  quartz  of 
ppg  natite.  I  hcse  crystals  have  been  broken  ///  si/u,  with 
concJ  oid.  1  fracturc-i,  .ind  the  surrounding  paste  appears 
.is  if  inje  ted  iiit  )  them.  This  paste  is  composed  i  f  small 
irregular  quartz-brains  like  those  of  schists,  and  is  coloured 
by  fibrous  chlorite,  so  arranged  :  s  to  impart  a  more  or 
less  schist-like  structure.  The  chlorite,  arising  from 
alteration  of  btotlte,  is  predominant  in  some  -^pecimens, 
while  the  qnanjcgrains  pK|p.-inderate  in  others.  M. 
BaiTols  compares  this  altered  arkose  with  some  porphy- 
roids  and  some  granitic  vans  in  Brittany  recently  studied 
by  him.  Prof.  Gosselet  shows  that  these  crystalline  inter- 
calations are  portions  of  the  true  Devonian  strata,  and 
he  accounts  for  their  highly  altered  iimdiiion  by  what  he 
terms  a  mctamorphism  by  friction.  .V  poition  of  the 
Devonian  rocks  has  blip(>ed  down  between  two  faults  and 
has  undergone  great  lateral  pressure,  ar.d  has  in  conse- 
quence been  heated  sufficiently  that  metamorfbism  has 
been  determined  in  it.  The  extent  of  change  has  liesn 
proportionate  to  the  degree  of  pressnre.  The  metamor- 
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phosod  nkose  Is  pioviskimlljr  nfeirad  to  tbd  GcdiiiBiiii 
dhritkmof  the  systsm. 
M>  RsiMEnl  is  Qodsntood  to  bs  st  wnAc  apoD  s  dctsllsd 

memoir  on  the  metamorphosed  rocks  of  the  Ardennes,  in 
which  their  chemical  coostitution  and  microscopic  cha- 
'  iviUbefUlydMcribed. 


THE  RECENT  STORM 

'T'HE  great  and  destructive  storm  of  Saturday  and 
Stmday  last  may  almost  Uke  rank  as  a  historical 
cvtn^  seeing  that  on  the  Saturday  evening  atmospheric 
piMsm  fdl  oonsidenUy  lower  in  Scothad  than  is  known 
•vcr  to  hare  occurred  Hi  these  islands  since  the  barometer 
became  an  instrument  of  observation.  This  remarkable 
barometric  fluctuation,  as  observed  at  Edinburi^h,  is  shown 
by  the  fbllowinj;  observations  made  on  tho^e  two  days,  the 
observatioDS  being  reduced  to  32°  and  sea  level : — 


As  the  barometer  was  closely  watched  for  some  time 
before  and  after  10  p.m.,  and  no  change  was  obicrvcd,  the 
reading  27*45 1  inches  may  be  regarded  as  absolutely  the 
lowest  that  occiirre<l.  Since  the  wind  veered  during  the 
Storm  Ciutn  S.K.  by  .S.W,  t  )  X.W.,  the  centre  of  the  storm 
passed  to  the  northward,  and  along  its  path  still  lower 
readings  were  doubtless  recorded. 

The  following  observations  have  been  already  received, 
diowing  in  inches  the  lowest  observe  1  readings  and  tbe 
bMur  smen  they  occurred :— Mofiat,  27-662  at  10*1$  p.m.; 
Ifarcbmont,  near  Duns,  27-581  at  it  p-m. ;  Inverness, 
27"5i6  at  ifiopm. ;  Fort  William,  27  467  at  8  p.m.; 

ioppa,  near  F.dinburgh,  27  4'')4,  I.eith,  27  453,  and  Edin- 
urgl'i  -7  45",  at  10  p.m.  ;  Glasgow.  27427  at  9  p.m.; 
Dundee,  27"3S2  at  10  30  p.m.  ;  Ochtertyre,  near  Crieff, 
27  33:  at  9  45  p.m.  ;  and  27  400  is  st  ited  to  have  occurred 
at  Aberdeen.  With  the  oliscrvations  made  at  the  160 
Stations  of  the  Scottish  Meteorological  Society,  it  will,  in  a 
ttm  days, be  easy  to  trace  the  hist.iry  of  this  extraordinary 
atmospheric  depression  in  its  passage  across  the  idand. 

At  Ben  Mevu  Observatory,  the  lowest  reading  of  the 
tMUfometeron  Saturday,  23*173  mches,occttrred  at  8.300.01. ; 
at  noon,  temperature  was  15*,  and  at  10  p.m.  22  ;  at 
7  p.m.  tbe  wind  was  S.E.  force  8,  and  at  10  p  m.,  N.E. 
force  4. 

In  the  sixty  jears  preceding  1S27,  during  which  .Mr. 
James  Hoy  made  bartimctric  observarions,  the  lowest 
reading  was  28*007  inches  ;  during  the  last  43  years 
observations  have  been  made  at  Culloden,  and  the  lowcit 
reading,  observed  by  the  late  Mr.  Arthur  Forbes,  was 
27  9H4  inches  at  1 1  a. in.  on  December  27,  1852.  During  the 
interval  between  these  two  long  continued  series  obser- 
vations, Mr.  George  Inncs,  optician,  made  observations 
at  Aberdeen  ;  ana  on  the  occasion  of  the  memorable 
storm  of  Januar)'  7,  18 39,  recorded  an  observation  on  that 
niorning  of  27'6i)5  irclics.  On  the  same  tni  rning,  at 
90'cloc-  ,  the  iigh!hou.>e-' on  the  e.ist  of  Scotl.iii'i,  which 
were  near  the  centre  of  the  stoim  at  the  time  showed 
readings  varying  from  27  806  inches  in  the  Firth  of  Forth, 
to  27716  indMs  near  Peterhead. 


As  these  three  series  of  observations  extend  omflK 

last  120  years,  it  is  evident  that  over  at  least  the  east  c- 
Scottand.  from  Inverness  to  the  Tweed,  atinospheru 
pressure  fell  on  the  evening  of  Saturday  the  26th  ironn a 
third  to  half  an  inch  lower  than  has  occurred  daring  that 
extended  period. 

NOTES 

Wr  are  ghd  to  be  able  to  amiomee  that  FroC  Flmm  li» 
been  definitely  appointed  by  the  Tnutee»  to  the  posttioii  01 
Siipcrintendeat  of  the  Natnral  History  Departmeat  of  tk 
linti.h  Uuosa,  vaeatcd  lijrths  rseut  ledgaMioB tf  SirBkU 

Owcii. 

The  (icniuin  Kn.pcrir,  at  Ihf  inst.incc  of  the  Ilcrlin  Acadaay 
of  Sciences  has  been  pleased  to  make  Prof.  Sir  William  ThoB 
son  a  Knight  of  the  Order  /Wr  U  MhrUe  fo»  Science  and  Ait 

AccosDiNO  to  an  aaaottDcencnt  made  by  ProL  £.  SUfami 
thelastawctiBgor  the  Vienna  Phyiicsl  Society,  FnC  S.sor 

\Vr.>t>lewski,  of  Krakow ,  has  succeeded  in  snli'lifyinp  bydrogn 

It  is  rqHwlBd  ihat  Prof.  Wilhelm  Klinkerfoe^  the  wdUaion 
a^tranonwr,  ibot  hiandr  on  Mondsj  In  tlw  OlasrialoiyK 

Gdttingen. 

Ws  are  glad  to  Me  that  the  fithcnnen  of  SoolUnd  hare  at 
last  realised  ihe  neocfnty  of  a  (horougb  scientific  inTcaiga- 

tion  intci  ihi-  h.ihit-i  of  fish.  .A;  a  mcelin;^  at  f'ctcrhead  tkc 
other  day  the  Solicitor-General  for  Scotland  was  requested  tob^ 
the  fi»hcrmen  to  obtain  Govemnent  aid  for  the  protecutioa  «( 
auch  research ;  the  coaotry,  it  was  admitted,  is  behind  all  othcn 
"  inacicnlific  information  on  fish."  The  Solicitor -General,  Mr. 
A»ber,  admitteW  tlie  lanu  nt;.l>!<-  "JicicnL-y  of  o',:r  kiiowledfeof  4t 
habits  uf  food  lishes,  aud  promised  to  do  all  be  cookl  to  oblaiia 
g[.  lit  for  the  Committee  of  Ihe  Fitlwria  Baud,  who  are  now 
cii<i<-avoimng,  with  the  slender  mcan^  at  their  coonnaad,  lo  ^ 
vc-iigale  the  subject.  "Prof.  Ewart  and  \A%  eoHeafoet," Ifr. 
A^hcr  -tatcd,  "h.">d  entered  upon  an  itivest:g.t'i  in  which,  if 
proMGUt<d,  could  not  fail  to  l>e  prodnctive  of  immciue  resnlts 
and  advantages  in  eoanectian  with  all  kbds.of  fiaheiies." 

At  the  end  of  March  the  Austrian  botanist,  Mr.  Jo^^fi 
Knapp,  Conacnrator  des  Hcrbariunu  des  Allgeroeinen  Ooter- 
retdiitelten  Apothaherverefaies  of  Vienna,  will  go  to  Noitea 

Pcrsii  (.\rrrliijin>,  with  a  scientific  expedition  fOT  04'"'^ 
the  tl'ira  ai>d  fauna  uf  thai  little-known  province. 

During  February  Prof.  W.  K.  Parker  will  gi»e  a  teriatef 
lectures  at  the  Knyr.I  College  of  Surgeons  on  Mammalian 
Descent,  as  follows : — Fehruary  4th,  Introductory  ;  6th,  On 
Monotremea;  ftb.  On  Mamipitli;  nth.  On  EdenUta;  ijik, 
Un  Insectivora  ;  15th,  Insectivora  (continued)  ;  18A,  IsBWliw** 
(concluded);  aoth.  On  the  remaining  Orders  of  ICswadit; 
sand.  Da  Man  (conelMfao). 

I N  connection  with  the  opening  of  the  INtrin  FThihitinni 
Ita;i.in  Government  offer*  a  prize  of  400/.  to  the  hweator  «f  tk* 
most  practicable  me  hi  d  f  ir  the  t'  .in^ndssion  of  dectridly  tSS 
di-itancr.    llic  competition  will  be  international. 

Within  a  few  days  the  exhibhim  of  the  Talismam  tdOtM^ 
will  he  If  (tied  at  the  jariliu  dcv  I'laiites  of  Paris,  with  diagrane 
cahibiiing  the  circumstances  of  the  operations,  and  Ihe  iaitni- 
ments  which  were  n^ed. 

Thk  Asiatic  .Society  uf  Bcni;al  cflelir.itcd  iti)  centenary  OB 
Tueisday  last  week.  The  jroceedings  began  with  a  spedal 
meeting,  the  Hoa.  H.  Keynold*.  Fnsldeit  of  the  Society, 
being  in  the  clisir.  .'^ix  gentlemen,  oamdy.  Dr.  Joole,  fto^ 
Haeckel,  2dr.  CharkaMeldium,  Prot  Sayee^  M.  E.  Soail, 
Prof.  Moaltr  WilHams,  were  sleeted  boaoniy  vembm. 
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The  Ca^nbrid]^  University  T'ress  announces  for  publication 
'•A  TnttiM  m  Um  G«Mr«l  PtiodplM  of  OwmiitTy,"  by 
M.  M.  PMAsM  M«ir,  M.  A.  Thli  book  it  lateadcd  to  give  a 
fairly  complete  account  of  the  present  rt«te  of  knowledge  re- 
garding the  principles  and  general  laws  of  chemistry  ;  it  is  nd- 
ArMwd  to  those  students  «ho  have  already  a  considerable 
M^wiataaoe  «ilh  dMcripdM  diMBittiy,  Md  it  is  bc^ad  that  by 
•■di  ttndtatidie  took  win  b«  food  eanpl«te  is  Ittdf.  An  at- 
tempt i*  made  to  treat  the  chief  theories  of  modern  chemistry 
to  some  extent  from  an  bistonc.il  point  of  view,  and  to  trace 
the  connection  between  the  older  theories  and  tho^  which  now 
pwviUla  thcaciciioe.  Fall  rcfcfwcM  vet  |^v«a  to  sU  ownoin 
oMBportaace.  Thefirit  porttreitief  dieitonienidiiMlacalar 
theory,  and  the  apjilicati  jn  thcrcjf  such  objects  as  allotropy, 
isoroerisnif  and  the  claivsification  of  elements  and  comjiounds  ; 
fddyeanplete  accounts  are  also  given  of  the  methods  and  more 
iupoftaat  appHcatioas  of  thermal,  optioa^  and  other  pwti  of 
phyncal  cheaiitry.  The  aeoond  part  b  duoted  to  the  nbjeott 
of  chemical  afiinity,  rehui  )ns  intvvecn  chemical  action  «nd  losses 
or  gains  of  energy,  and  the  various  qaestiont  suggested  by  the 
apnNiflB  "chonlcal  •iiniUbrinB.'' 

At  the  weekly  meeting  of  the  Society  of  Arts  on  Wednesday 
hit  week,  nnder  the  presidency  of  Sir  John  Lnbboek,  a  [xiper 
was  read  by  Mr.  W.  L.  Carpenter,  on  '*8danoe  Teaching  in 
KIcmentary  Stho^Is."  The  chairman  said  the  ubject  nnJer 
consideration  w  as  one  of  very  great  importance.  The  Duke  of 
Deronihire's  Commission  had  reported  that  ttw  neglect  of  science 
and  modern  laognages  in  our  aGboolt  WM  a  wtioiwl  B>i»fv<ttma5 
and  thongb,  no  doubt,  there  wa*  leme  iioiireweineiit  liaee  that 

time,  shnost  i!ie  .s-inj'.-  might  be  said  now.  ConiiJeri;,^;  !i  r.v 
much  science  had  d-^ne,  and  was  doing  for  "us,  the  i;eneral, 
daimjh  happUjr  now  aot  vnivanal,  neglect  of  it  in  oor  aciioolB 
«a  amoidshing.  If  we  did  not  avail  our  rive ^  t  '  the  ninoit  of 
the  leaources  of  nalnre,  our  great  and  ^rou  iu;^  pupulation  would 
l  ec  Jnic  more  aii>l  ni  re  lui  i'rable,  and  they  would  lic  lii.iMncfd 
in  the  race  by  foreign  nations.  Mr.  Carpenter  said  biji  object 
was  BOt  mcraiy  todiawattaation  to  theiayiug  need  for  aiaoMnt- 
ary  sdeodfic  la^nwliaBi  fa  on  prieaary  aelKMb,  but  also  to  point 
oat  how  soeh  instruction  eonid  best  be  given,  and  to  show  that 
that  could  be  d<):K ,  and  bad  been  done  on  a  large  ^c.ile,  with 
eatraoidinariiy  beneficial  results  to  the  children  thus  taught,  with  - 
•at  mf  atOM  oipMiditin*  «f  that  tha*  at  pfaseal.  The  oae 
great  mistake  which  vitiated  the  whole  organisation  of  English 
cdacatiou  was  the  cmccpliin  of  intellectual  training  a>  the 
.-icqubition  of  inforiiiation  rather  than  as  the  dcvelo mcnr  uf  tlie 
facakies.  He  pointed  oat  the  eaoratous  value  of  science  teaching 
in  qnickeaing  the  intelligeaoe,  as  well  as  tha  veiy  great  pneHeal 
value  of  the  knowledge  hnpartct!.  '['he  special  feature  of  the 
Liverpool  School  Hoard  system  was  ilwt  the  science  demonsim- 
tions  and  ex|ieriment>  were  ^;iven  not  by  the  ordinar)'  tanf  of  tho 
school,  bat  by  a  spedallyappotnted  expert,  whose  sole  duty  it 
was  to  go  imnd  limai  school  to  school,  fl^viog  praeikailly  the 
same  lesion  in  each  one  until  all  had  been  visited,  and  aljanilon- 
iiig  altogether  the  u-eof  text-bjokv  by  the  schobrs.  Tit;  results 
of  th.it  system  were  (l)  the  general  quickening  of  tht;  i  Icllec- 
tital  liiie  of  the  sehoo!;  (2)  the  sending  of  a  large  number  of 
lads  to  sdenoe  daaies  after  feavfatg  eehiool ;  (3)  the  findhif  oat 
of  la  ls  of  cxce;i!!'iiinl  cientific  ability,  and  set'ing  thrm  on  their 
r.>ad  (lie  atirac  iiii;  the  attciitiuu  of  the  ordinary  teach<r»  to 
science  and  to  the  remits  of  teaching  it.  lie  concluded  by 
urging  that  iaetfiKtMa  In  some  branch  of  eleaientary  sdeaoc^ 
prcMraoiy  naonanca  vt  pnysNS  ror  ooy^  aao  aoncanc  cooaany 
ffir  girl*,  »hoi.i!d  r>!  in  a  nccs~ary  part  of  the  educati  ■>n  of  every 
child  who  rcmaiiiu-d  in  a  pulbc  elementary  school  abu\c  Stand- 
ard 1\'.,  lliat  >uijh  in-  tr.icliiin  should  be  oral,  that  such  teaching 

shookl  be  gireo  daring  the  ordinary  school  boors,  aod  that  tacfa 


alterations  should  l  i  in  the  •.cile  of  (;raiiS  'jiider  the  new 

Code  as  shouM  ciic-rr.ir.i;;iL-  llic  Icstliinj^  r,f  clc-'ru,-n!.iry  science. 

Ol  R  leader*  may  rcnicmUer  that  vomc  ycar>  ago  1-ieut.  Julius 
von  Payer,  one  of  the  discovered  of  I  ranz  Josef  Land,  gave  ap 
the  sea  far  tha  brash  i  but  be  has  carried  bis  Arctic  stithasiam 
into  ail  He  has  far  years  haen  engsged  on  a  acdes  of  foor 
picturcf  ill.!-irating  the  l.-.si  expedition  of  Sir  John  Franklin, 
and  according  tu  the  1  tmu  i'aris  Correspondent,  the  last  of 
them,  eotitled  "Starvation  Cove^"  ft  jart  ooni^cd.  Lieut. 
Payer  has  taken  the  groatest  pafats  to  acqasiat  hiaaelf  with  tha 
miuutut  dafall«  of  the  axpadMoaa  of  dia  Aalav  and  TSmr, 
tiicir  formation  and  equipoient,  and  the  pictures  will  at  leaet  Iw 
intere^ting.    \Vc  hoi>e  they  may  lie  exhibited  in  this  country. 

I  liE  caialijgue  of  the  scientific  br>oks  in  the  Kcfcrence  De- 
partment of  the  Nottingham  Free  Library  ^iM  A  list  of  about 
750  litlesottt  into  a  cetalqgnc  of  naatlj  40  pefeih-with  between 
50  and  do  entfiaa  opoa  cadi,  and  aaumgthon  are  a  good  eolle» 

tion  of  the  mf>sf  important  Journals  and  Trinisactions.  To  a 
library  the  wide  circle  of  whose  frequenters  farbids  its  shelves 
being  ihron  n  open  to  them  all,  it  is  doubtful  » hcther  a  small 
collection  of  works  with  a  fitU  salqact-calakigi'c  ant  of  peatar 
advantage  than  a  large  aecauHilalien  of  booka  of  which  Ac 
librarian  only  is  aware.  But  instead  of  giving  any  reference  at 
all  to  the  iubjects  treated  in  these  books  and  |^aper.<,  there  is  only 
given  here  the  name  of  each  wUtr  and  the  heading  under  whidl 
his  piodnctfam  may  be  fauad.  This  can  be  of  little  vse  to  aaf 
student  and  none  at  aU  to  tha  majority  of  ttoae        a  fine 

library.  K  -.n|if  lcmeLit  tsf  ';r>nif*hi;v;  less  than  200  titles  is  added 
ni>w,  but  the  collection  is  so  small  at  present  that  it  is  beneath 
criUdiB  as  to  its  defidsBdei. 

A  TELEGRAM  from  Constantinople,  Jan.  23,  states  that  during 
the  previoos  iiurtnight  shocks  of  earth<puke,  varying  in  severify, 
have  been  Mt  dwngheat  the  dtatriet  of  Kakdi>Jlk,  fa  tha  pso' 
vuice  fif  Castamlml.  Some  of  the  minarets  of  the  mnsqnes  have 
fallen  in.  Sii  cks  also  continue  to  l>e  felt  in  Central  Asia.  One 
occurred  at  Tashkend  a  few  days  ago.  A  correspondent,  writing 
from  Viern  J  to  the  ThrteUaM  Ctttae^  statet  that  they  have  been 
htely  very  frequent,  nal  eoeaawhet  aaoen  at  Ooeli.  Savenl 
shocks  have  aho  been  raeenilf  aaporieased  at  TUUe. 

Thb  Naples  Correspondent  of  the  Slandanl  writes  : — "  Vni, 
Silvestri.  Director  of  the  Observatory  on  Mount  Etna,  reported 
on  the  15th  inst.  that  freqoeut  movements  of  the  soil  had  taken 
pl  ice  at  Nicolasi  and  alt  the  other  riliagcs  near  the  site  of  the 
eruption  of  Isst  March.  Be-ides  this,  wMdn  a  aona  ef  abont 
60  kill,  in  extent,  the  v:Ili:;cs  of  Tiiancaritta,  Aderno,  Bronte, 
Malett-j,  Kanda//i>,  1  .iii::uai;lo5»;i,  and  l'icdimr>nte  have  exj^>eri- 
enced  during  the  List  iVu  days  subsaltory  and  uiidulat  ry  .-h<  ck>  ; 
the  aaost  remarkable  occurring  on  the  evenings  of  the  toth  and 
14th  fast.  The  eeeOktiona  noved  fa  a  north-eaettriy  dhaetlea, 
along  the  jji-  untai  i  chain  of  Pilori,  and  were  distinctly  but 
slightly  fell  at  Casiigliuui.-,  Kovara,  Castrorcale,  and  as  fiir  as 
Mes>iua.  No  <Uinagc  was  done,  but  at  Raodauo  and  Lingua- 
gloisa,  where  the  shocks  were  stronger,  the  people  were  anadi 
alarmed.  At  CUaaia,  fl«^  tfM  taMnBMBfa  of  «he  Ohsenaloiy 
registered  the  peftmhetfan  eofaddast  with  (he  ahofc^nentfaned 

shocks." 

The  additions  to  the  Zootogicsl  Sodety^  Gardens  daring  the 

past  w  cck  include  three  li  juticl  Mr,nkc)  s  (Atacaaa  jMcut 
<J  ?  ?  )  from  India,  a  'I'oque  Monkey  (Macactu  /vleatus)  from 
Ceylon,  an  Arabian  Bat<oon  ^Cyii«ctfkalut  kamadryas  i  )  fnMk 
Arabia,  an  Indian  CazcUc  \jGauUa  hennetH  ^  India,  pa^ 

scnted  by  Copt.  Si>eacer  Sunhoj)* ;  two'Bonsct  Monkeys 
(/)/a:-iri«j  :uu\:i.  '  .  ;  fii.in  Indi.a,  presented  by  Mr^.  St.  John 
JditcheU  i  a  Haanaco  {Lama  kmiiatot  9 )  f  o  a  Pen,  |>re*ented 
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by  Mr.  J.  W.  Firth  ;  four  Harvest  Mice  (Mms minutut),  British, 
[4Tsented  by  Mr.  G.  T.  Rope ;  a  Greater  Sulphur-crestetl 
Cockatoo  (CvmAm  foltrUa)  ftom  AntUalu,  preienUd  by  Mr. 
GemsB  W«a<i  «  GfMt <k9 fiutlw  (ZmIIw miMirK  Britt^ 
presented  by  Master  Arthur  BIyth ;  two  Aneriean  Flying 
Squirrels  {Stiuroplerus  volueelta)  from  North  America,  presented 
by  Mr.  F.  S,  Mosely,  F.Z.S.  ;  a  Cape  Adder(/7/<T<j  atioftu)  frum 
Scnth  Africa,  prewnled  by  Mr.  C.  B.  PiUamt ;  a  Black  Taoagcr 
{Thd^^jmmt  wuMtium^,  >  WMte^bwtod  Ftoch  {SptnmflUb 
nliignlaris),  a  Tropical  Seed  Finch  {Orytoioruj  torrUus),  a 
Common  Boa  {Boa  cifmtrittat),  a  South  African  Rat  Snake 
(S^U/a  vatiaHlis)  from  South  America,  a  Chetli  Eagle  (.S^i- 
Itrmit  cAm/Si)  firom  C^Iod,  two  lUigor't  Macawa  (Am  maraeana) 
tnm  BnoO,  a  Common  GvlBMMt  {fimaim&wiUU  Britiak,  por- 
c'ln  el ;  two  Browa4tiled  Gvlllbt  ((MMw <fy<^^ 

tn  the  GardeDs. 


GEOGRAPHICAL  NOTES 

TBB  fint  nport  of  Prof.  Hull,  dated  from  Gaza.  January  i, 
bas  been  received.  It  is  necessarily  brief,  the  detaila  being 
reserved  for  the  full  report  to  follow,  but  it  annonnces  the 
sacoesa  of  the  expedition  fo  far.  The  profesaor  haa  made  a 
complete  geological  <,urTey  of  the  Wady  Arabah  and  the  Dead 
Sea,  with  a  traverse  across  Southern  Paleattne.  Capt. 
Kitchener,  R.  E.,  who  accompanied  him,  ha^i  made  a  trigono- 
metrical  survey.  Akahah  he  found  to  be  laid  down  too  &r 
K>uth  :  the  south  part  of  the  Devi  Sea  as  shown  on  the  map«, 
is  quite  out  of  its  true  sha|)e  and  position,  and  the  Lisan  has  to 
be  --tiiftc-l  iliree  rai'.  s.  From  Gaza,  when  the  rest  of  the  party 
were  jn  t|uar.viitinc,  Capt.  Kitchener  rode  back  to  Egypt, 
accompanied  l)y  four  Arabs  only.  Ho  took  a  previously  ua* 
known  route,  particular-;  .is  lo  which  "ill  follow,  and  .arrived 
at  Ismailia  after  :i  n  1l-  1'  'jo  miles.  Ht.'  everywhere  well 
received  by  the  Arai  s,  w  li  >  took  him  fur  .1  cousin  uf  Sheikh 
Abdullah  (the  Lite  Prof.  I'.ilmeri,  uhn.c  ni.  ni.iry  \~  still  revered 
among  them,  urivl  wh  mur.ior  they  still  licplorc.  They  are 
also  re|K>rleil  to  l>c  deeply  impressed  with  the  cncrj^  and  |>erli- 
nacity  of  Sir  harlc^  Warren's  pursuit  of  the  murderers.  As 
rejjarvls  the  other  members  of  I'rof.  Hull's  party,  Mr.  Hart  is 
rei>or!ed  to  have  maile  lar^je  ;ii li'.i;ion>  to  the  tli  r.i  :  Mr.  I.aw- 
re:ice"lias  kept  a  coniiim  lUi  seriesof  mete  mloTic.il  o1)-trv.ttioa«, 
and  Mr.  Goriioti  ll.ill  has  o!>t:>i!ie<l  a  hundrcJ  jihotoj;  .iphs, 
large  and  smill.  Prof.  Hull  had  still  to  execute  t n  traverses 
of  the  country,  in  which  he  is  no  doubt  at  present  cnpiijcd. 
The  com]>letc  re]X)rts,  both  of  himself  and  (Japt.  Kitchener, 
will  lie  extremely  important.  They  w  ill  probably  be  published 
in  the  journal  of  the  Society. 

Wk  have  received  the  ninth  isaoe  of  the  C^zrafhuckts 

2»krttieh,  In  the  present  volume,  the  reporta  which  appeared 
the  fint  sis  publicattoot  on  the  additions  successively  u  ndc  to 
Ottr  knowledge  of  extnuRmpean  |>!irts  <  f  the  cinli  .ire  rc- 
unmed  ;  the  new  African  annexations  to  geographv  being  dis- 
posed of  by  Prof.  K.  Zbppriti,  the  Asiatic  by  Dr.  Hana  Lollies, 
and  the  Polar  by  llerr  W.  Wichauuin.  Two  important  depart- 
menu  in  geography  find  for  tlM  fint  time  distinct  plaflcs  aasignt  d 
in  ih'^  present  number ;  geographical  onomatoL-^  aitd 
;  cartography.  The  former  has  indeed  bat  very  recently 
ireeogniaed  as  the  independent  and  important  province  of 
yiypiiy  it  really  is.  The  first  and  as  yet  only  comprehensive 
•dentine  work  on  the  subject  is  that  by  its  reviewer  in  the 
tNoent  yaArhuk,  Prof.  J.  J.  Egli,  "Versoch  einer  Allge- 
metnen  Geognphischen  Onomatologie "  (Leipzig,  1870-72), 
essay  towards  a  general  geographical  onomatology.  The  name 
of  a  place  is  either  immMliately  descriptive  of  its  phy.-ical  fea- 
tures ("nature-names,"  as  Prof.  Egli  call.s  this  cla.<s)  or  descHp- 
tfare  of  some  historical  or  other  ooancction  between  the  place 
its  earlier  or  later  iahabitaats  or  disooveren  ("cnlture- 
>"),  in  either  and  every  caaelarignlficnnt  and  intere-ting  and 
•1  oqgaiiie  part  of  its  geography.— Prof.  Sigismund  Giinther,  in 
Us  MMlidf  Kffiew  of  theoretie  eattcgraphy,  fint  gives  a  brief 
yet  dear  and  comprehensive  "  history  of  ue  developmeut  of 
feoeaek-kal  cartography,"  takina  notiee  nore  paitkiilaily  of 
B>idera  worka  on  the  nbject,  aM  then  citimataa  neent  works 
on  projection,— Prof,  von  Oppolxer,  reporttaic  the 
in  Europesn  meaaoraaMnt  01  degrees, 


of  the  sixth  General  Conference  hekl  on  the  s  i!  ject  it  Mur  iel;, 
Sc;>teml>er  13-16,  1880.  He  calls  speci.il  .ittcntion  t  ■  the  rcvjit, 
deduced  by  von  Bauernfeind  from  taking  the  measuremen:  i  the 
zenith  simultaneou.sly  at  Pubra  and  KappcUeobnrg,  in  which  th; 
fame  anomalies  came  to  light  as  those  pointed  out  years  Wt-t 
by  von  Bayer.  l  lie  c  .m  im.ilies  arc  entirely  par.il  el  uithihoe 
which  appear  in  l.ikini;  bar.imetric.il  mca.'-uremciits  of  iici^hts 
and  voQ  Bauernfeind  attributes  them  tnthc  circumstance  ih.it  the 
registered  tem|>eraturcs  at  given  places  form  no  correct  criterion 
of  the  teiii^icratures  of  the  intermediate  air-strata,  the  tempera- 
tures at  the  gis-en  places  being  to  a  ccitain  extent  determined  l  y 
purely  local  influence-.  llie^e  hkIusI  uis  .ire  coufi  mel  . 
Oppobcr's  stuiiies  in  a^tronl:umcJl  rcfr.ictiun,  i:i  which  arii. - 
;-ou-  an<>malir>  .ire  to  he  expl.-iitied  by  the  fact  that  the  unims.'! 
law  of  diminution  of  tcuiperalure  with  ascent  is  m  ilificJ  in  tlit 
lowest  air-strata  by  local  causes.  In  clear  1  i^jht  ,  the  Itni 
pcraturc  in  the  lowct  atmospheric  strata  iuvinaMy  rises  »ith 
ascent  up  to  a  certain  moderate  beiglit.  During  the  day,  oalhe 
other  hand,  in  corresponding  conditions,  temjierature  dimmiihe! 
w  ith  ascei  t  at  a  rate  considerably  above  the  average.  Tli»< 
facts  alTord  Oppohcr  a  very  .simple  explanation  of  hitheriu 

f>uuling  phenomena.- — In  the  review  of  geographical  meteato- 
oey  by  Prof.  J.  Hann  is  ]>resented  a  great  treasure  of  data  a*  ii.> 
rainfall,  nebulosity,  :it  ii'i^piheric  pressures,  wind<,  &c.— In  : 
map  l.y  Kemon  of  the  nel  ulosiiies  of  different  parts  of  F.arope 
and  North  Africa,  the  exlicnies  .ire  given  at  20*  in  the  Algerian 
Sahara,  and  68"  in  the  north  west  of  Euroj>e.  Clmdiness  ia 
general  diiuiiii<.hes  st.u^liwards  .m  l  eastward  ,  .15  c>  luiyared  wiih 
the  centre  of  Kuropc. — .'-"pacc  allows  only  of  the  bare  n^entiots 
of  the  review  of  the  gcn^r.iphy  of  plants  by  Prof.  Drude;  i>! 
animaU,  by  Prof,  .^chmanii  ;  of  ethnology,  bv  Prof.  GerUnd; 
of  deep  sea  exploration,  l>y  I'r  if.  von  Doguslawski ;  of  tlie  struc- 
ture of  the  eanh'»  surface,  by  Prof,  von  Fritsch ;  and  of  tbt 
meth  d  of  geogr.  phy,  by  Prcf.  Wagner. 

Ws  onderktand  that  the  expedition  with  vriiich  Mr.  WilfrM 
Fd«**1  has  undertaken  to  explore  New  Gninea  will  letve  cliis 
country  aboot  the  beginning  of  March.  It  will  consist  of  Mr- 
Powell,  with  four  or  five  Enropeans,  inclnding  a  oatursliit 
a  geokiclit,  and  the  mrk  of  travcr^ng  the  ihonaaod  or  tvelR 
hundred  nlas  which  haye  been  mapped  oat  for  the  route  i« 
likely  to  oeCBfqr  over  a  year.  Mr.  Powell  has  chartered  a  tiaill 
fcrew  stcaaer.  In  which  the  party  will  proceed  npthe  Amh«»'ii 
river.ahqNitrtainialXttciiterritoiy,  ontbenwlhenMt.  !>* 
explorsRwRlpfoeetdnptUs  rivar  ia  a  stssmtosMhstAri* 
they  can  get.  The  I— ich  will  then  retnm  to  iheitrsiwr,  aid 
the  paity  will  strike  in  a  sootlKwnitcrlydiKetion  acmdKWch 
ceaMlfauKof  ■MnntainsaUeh  nna  from  ea«  to  weit.  csDel 
the  Snow  HottBtaiaa,  or  lha  FUMtm  ilonntahn.  Wlxa  tin 
dtCedt  leak  baa  been  aceoBDlUied,  Mr.  PMdl  wiU  MRb  u 
Ae  east  coaat^  whain  ha  will  hope  to  find  his  aetew  tiiir  n 
Aatrebba  Baf.  After  sifilteftM  iriU  agdn  strike  eutaiWi 
aeraas  the  aonthtait  comer  of  dw  IdudTio  Port  Mbiaiv- 
Mr.  Powell  will  thus  explore  the  country  from  north  to Melki 
avoidioff  the  Flv  River,  or  anv  other  u  irtion  whidi  hsi  Ix* 


avoiding  the  Fly  River,' or  any  other  p  ^rtion  whi^  hat 

visited  by  Europeans. 

The  ^z".  Pfltrs'urger  Zntung  h.is  received  ne.vsfrom  KllM- 
toum  about  Dr.  Junker.  Herr  Bohndorf,  Dr.  lnnU-r  s  ««• 
panion,  has  arrived  at  Khartoum,  and  reports  that  Juaker  iisM 
in  the  X  iam  Niamoooitfy,  and  that  bit  reieafches  are ftMaMV 

progressing. 

Tits  lai^t  is  ue  of  the  BuUetin  of  the  St  Petersbn^  Aadeor 
of  Siienc-s  contains  a  letter  of  M.  Bunge,  the  medical offiojr  » 
the  Lena  polar  meteorological  station.    The  country  f  rooiw  the 
kUtion  ii  but  little  fitted  for  collecting.    It  is  a  flat  regift 
periodically  covered  by  the  tide,  and  there  may  be  r.o  qoesi'"' 
about  sea-flora  or  sca-Aana  to  be  found  in  the  creeks  that  mte- 
sect  ihe  ground.   The  ice  hear  sometimes  makes  his  ap|'«w«'' 
as  also  die  wolf,  tibe  fw,  especially  Cams  la^ofns,  of 
ihe  neighbouring  Yakuts  catch  about  300  evety  year; 
Afmittla  AermiHta  is  not  very  rare.   The  Yakuts  d^  not  kn  ' 
lenunii^,  but  one  ^peda  at  least,  the  Mytdtt  ,\<t  ju.iiiif, 
hab<U  the  delta.  fhM  reindeer  cone  in  large  dock^  m 
tnmmr,  retamlag  la  the  forest  region  in  the  autumn.  Th<f  i'' 
UUad  when  pasuni  the  atreamr^  .K~-»i-ing  bein^  prohimtea 
the  Yakut  cominnii&.  One  j^gtanu  mean's  hi*  1«<°  7"' 
cdved,  ftom  a  great  distance^  i^Untheddta.  Walrose-.  ioo"^ 
Bcs  seds,  and  dolphins  also  enter  the  mouth  of  the  Lena,  -y 
.  the  bMsL  If.  Bunge  gives  a  Ust  of  toi  snedes  he  bat  «^ 


bfad^  Iff,  Bunge  gives 
or  shot  daring  bis  j  wney. 


The 
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vrry  poorly  represents  i  1  tlic  Lena.  Ab  M.  I!unge  gives  great 
attetiti  <n  id  tie  collecting  of  skulls  of  a  liinal--,  his  collec- 
li  n  iniiiii  til  l>e  of  great  value,  as  also  his  c  »lleclion  of 
hu  111.1  I  »kull-  tiken  from  the  c>  fTins  that  clot  the  lundm — 
t^e  N'.iku's  merely  piittinj;  them  on  the  surface  lM?f.\ccn  a  fe  v 
l  urjh  j  lanLs.  1  is  wortliy  of  notice  that,  whilst  having  many 
•  ■[riortunilies  foi  visiting  the  sick  Yakuts  in  the  neijjhbourhood, 
>l.  Bunge  ha^  not  yet  noticed  a  single  case  of  scurvy;  it  is  quite 
un  nown  among  them. 

We  have  received  a  separate  copy  from  the  forthcoming 
number  of  the  /rwt.'m  of  the  Kus<ii«n  Ucographical  Society  of  a 
aotiee  of  the  remarkable  Russian  expeditioiw  to  the  Pamir, 
eairlcd  on  duriag  lut  summer.    It  ii  suffieifnt  to  ca.t  a  t>lancc 
«t  the  mp  that  iiocorop«iDies  this  note  to  ascertain  that  "  the 
K&<tf  of  the  WorM  "  has  PO«r  been  quite  deprived  of  the  of 
ai)ster7  tbat  covered  it  for  centuries  pott.    Many  years  since 
Kanian  traTeHeis  penetrated  bto  v,  and  studied  detached  pottions 
as  they  foUowed  the  course  of  the  riven  nhich  led  to  these 
gigantic  plateaux,  inclosed  between  still  higher  mountains.  Par- 
»iii<ig  bis  researches  for  sevcial  oonsecutife  Tears,  Dr.  R^mI  and 
bi<  egapanions  have  explored  the  vsUcts  ot  the  Psnj  and  of  it* 
imaMions  tributaries,  penetrating  as  far  toutfa  as  Siit  (37*  M. 
laL)  and  as  far  east  as  the  touces  of  Shakb-den^  73*  50'  E. 
lone.  Ad  iouMBie  bend  to  the  west  of  the  FM4  River  bcMath 
Kafii*vaBnr,diictothepianMe«f  a  b^h  chah  «f  noutniu 
vnaiag  aoith  culp  nd  •  wide  \tSi»,  arfva,  iitOOoftethU, 
>ituated  to  the  nest  cftMt  bead,  dlwonwind  ty  Dr.  Rtg^  con- 
fidernbly  mcdtfy  onr  former  mqia  off  the  weiteni  part  «  the 
Tamir  region.   But  the  espeditioa  of  bit  mBBcr,  iriddt  eos- 
Mkted  of  MM.  Putiata,  of  the  eeoenl  staff,  Imnft  mdlo^ 
■ad  Beaderakjr,  topographer,  Ihrawa  qnitc  a  oew  I^ht  on  the 
stiU  lees  kaosra  eastern  Fualr.  The  enedMon  hai^  litcmllv 
covered  with  a  aetwoifc  armrvntthewhoboflbu  rcgio.1  from  | 
$^3tfN.ht  to  the  aouroei  eT  the  VaUiaa-dviiL  ia  ^^f, 
aad  Ibna  ts*  10'  to  75*  icf  E.  loi^q  peaetratbv  dna  taiee  to 
the  faot  ofthe  HastMMfa,  «r  Ttg^mm  Peak.   The  great  Pamir 
chal^  bctweea  the  Shalih-deia  aad  the  Upper  Pani  has  been 
cr«if«datf«Br|laeHb  madladiitaBi^  aad  the  Russian  surveys 
hava  hcea  hm|^  Mo  nnanertina  vifli  Oote  of  the  yvnuVn 
M.  S.  Tha  d^edltkn  aecna  ta  have  «Mddidied  that  the 
paadit  M.  8.  was  misled,  aad  ttat  the  Ah^tn  u  really  the 
upper  part  of  the  Murghab.    The  other  results  of  this  exMdi- 
tioD  are  also  very  important :  not  only  a  map  on  the  scale  or  five 
verra  to  aa  iau  of  the  «hok  of  this  wide  re|^  has  been 
dnwau  hat  also  the  hc^ts  of  a  v.  ry  great  number  of  paints 
haw  baea  detenniaed  by  barometrical  and  trieonooietrical 
nMIMMtoeatK ;  large  geological  and  botanical  collections  havj 
hecB  hraaght  in,  a&  wch  as  many  drawing',  and  a  dictioaaiy  of 
tba  ShMBan  hinguage.   Detaikd  reports  will  follow,  the  farc- 
«faV  nnrawliao  being  dae  to  a  prtliBdMiy  letter  of  M. 
jvanoir. 

A  ru  t  GRAM  from  Nfrchin>k,  in  Siberin,  states  that  M. 
JiiMjilj  Martin,  the  French  traveller,  i>a>sed  through  that  place 
recently  <n  his  v»ay  to  Irl.u>^k.  M.  Martin  has  (says  a 
I  cii  rr's  irlpgram)  explored  ihe  country  from  the  Lena  to  the 
.All  :r,  and  has  crossed  the  intervening  Stacovi  Mountain  range 
1^1  c  ha.s  collected  a  laige  amount  of  ceognpbical  and  geological 
inlbrmation  ooMBiBtag  ^  ba  hu  tfavcitcd. 

Mr.  ScHinm,  the  Dutch  African  esplflicr,  has  hcea  laardcred 
at  Bahr  Gaad,  in  Soalh  KorJofim. 

According  to  the  latest  number  of  the  Antraloi  dcr  Hydt»- 
^raphit  und  maritimnt  Ah/nnologie  the  i^reatcst  depth  of  the 
Atlantic  i!»  8341  metres  ;  this  was  fuund  in  19"  39'  lo^  N.  lat., 
ar<l  60'  26'  5'  \v.  lotn;.  'ITjc  next  greatest  depression  of  the  tea 
b<  1:  :)i  1^  111  19'  23  30'  N.  kt,  and  66*  11' 45*  W.  laagi,«lMR 
7723  metres  were  found. 


THE  AIMS  AND  PROSPECTS  OF  THE  STUDY 

OF  ANTHROPOLOGY' 

'1  HQs!'  V  ho  are  present  at  this  meeting  reed  ."-carcely  he 
*     iimindid  cf  the  importance  ofthe  subject  which  is  cur 
common  botd  of  uoioo,  that  which  is  defined  ia  the  prospectus 
of  dlalmtiiateaB*'thep(oawtioii  af  die  scisaee  of  mahlad 

>  AddfMB  deMiaisd  at  tbe  awatvinanr  aweiinc  of  the  Anthropelmical 
ImiiiuM  4f  Gnat  Biiiain  and  Inlaad,  Jannaiy  ai,  1884.  by  Pruf.  rbnrar, 
LI<.Oi,  rXA.  P.2.&,  te..  fVri*iBt. 


by  the  accumulation  of  observations  bearing  oj  flMBli  plat 

hiitory  and  present  state  in  all  part*  of  the  glijbe." 

liut  those  ]>rc-fnt  are  a  very  Mtt.ill  fraciio.i  iadeed  of  the 
pcr.-.ons  in  this  cou-.itry  to  uhoiu  this  great  subjeot  is,  or  should 
Vk  in  some  one  cr  other  of  its  VAriou^  divibion,,  li  matter  of 
deep  in'erest,  and  as  it  is  possible  that  the  word>  \4hicb  it  is  my 
privilege  and  duty  as  y  <ur  1  resident  to  address  to  you  on  this 
occasion  may  be  read  by  sonic  who  arc  not  yet  so  much  conversant 
with  the  aims  of  anthropology  and  the  means  for  its  cullivatiou 
which  this  Institute  affjrds  a-,  those  who  have  taken  the  trouble 
to  come  hcic  til  s  evening;,  1  h  jpe  that  you  will  pirdun  me  if  1 
bria^  l>crirc  y  :>a  s  jinc  general  c  mMderatioDS,  perbapa  familiar 
to  all  of  y..u,  rc^'ardin^'  the  sc  vic  ,i!id  valua  M  tttt  SCiMNa  thO 
advancement  of  "  hich  «c  have  at  lie.irt. 

One  of  the  f;rcat  ditficulties  witli  regard  to  making  anthro* 
pology  a  special  subject  of  stu  iy,  ;uid  <iev  >ting  a  special  organ- 
isaiion  to  its  prumoiiun,  is  tnc  niulur^inous  nature  of  the 
branches  of  kno*led^;i-  torn;  reheniled  under  the  title.  This 
very  ambition,  which  tii  ii-av.jurs  to  include  such  an  exteasive 
range  of  knowledge,  rnmif)Hi(;  in  all  directions,  illustrating  and 
rcceivinj^  liyli'  fr  an  -u  umny  other  sciences,  appears  often  to 
overleap  itself  and  f;ive  a  looseness  and  ir.definiteness  to  the 
aim'-  i  f  the  inJividuU  or  the  institution  projKJMnj;  tn  cultivate  it. 

The  old  teim  ethnology  has  a  far  more  linntcd  aiid  definite 
meaning.  It  is  the  study  of  the  diflTercnt  peoples  or  races  who 
com}X>sc  the  v.iried  ]>.)|>ulation  of  the  world,  including  their 
physical  char.ictcrs,  their  intellectual  and  moral  development, 
their  languages,  social  customs,  opinions,  and  beliefs,  their 
or  ^jin,  history,  wij^rations,  and  ]>resent  o^raj^hical  distribu- 
tion, and  their  relations  to  each  other.  1  hese  subjects  may  be 
treated  of  under  tvso  aspects — first,  by  a  consideraiio.n  of  the 
general  laws  hy  which  the  uic  dification^  in  all  these  ch,iracters 
arc  determined  and  regulated;  this  is  called  |;entKil  ethnology  : 
secondly,  by  the  study  .'i:id  description  of  the  races  thcnuclves, 
as  distinguished  from  each  other  by  the  special  manifestations  ui 
these  characters  in  them.  To  this  the  term  special  ethnology, 
or,  ir...'re  often,  ethnography,  is  applied. 

1-jhnology  thus  treats  of  the  resemblances  and  difTerences  of 
the  moJific  lions  of  the  huxan  species  in  their  relations  to  each 
other,  but  anthrojKjlogy,  as  now  understood,  ha.i  a  far  wider 
fca|>e.  It  trcat>  of  mankind  as  a  whole.  It  investigates  his 
ori^i  1  and  hi^  relations  to  the  rest  of  the  universe.  It  invokes 
the  aid  of  the  sciences  of  zoology,  comparative  anatomy,  and 
phy.-iology  ;  and  the  voider  the  range  of  knowledge  met  with  in 
other  regions  of  natural  structure,  and  the  more  almndaiit  the 
terms  of  comparison  known,  the  less  risk  there  will  be  of  err<it 
in  attempting  to  estimate  the  distinctions  and  resemblances  l>c- 
twcen  man  and  his  nearest  allies,  and  Axing  his  place  in  the 
zoological  scale.  Here  m e  are  drawn  into  contact  with  an  im- 
mense domain  of  knowledge,  including  a  study  of  all  the  laws 
which  modify  the  conditions  under  which  organic  bodies  are 
manifested,  which  at  first  sight  seem  to  have  little  bearing  upon 
the  particular  study  of  man. 

Furthermore,  it  is  not  only  into  man's  bodily  structure  and  its 
lelations  to  that  of  the  lower  animals  that  we  have  to  deal ;  the 
moral  and  intellectual  side  of  bis  nature  finds  its  rudiments  in 
them  also,  and  the  diffiealt  stod^  of  Ccroparative  psychology, 
now  attracting  much  attention,  is  aa  important  factor  in  any 
complete  system  of  anthropology. 

'In  endeavQohng  to  investigate  the  origin  of  mankind  as  a 
wbdle,  gecdegy  must  lend  \U  assistance  to  determine  the  com- 
para'ive  ages  of  the  strata  in  which  the  evidences  of  hL>  exist 
encc  are  found  ;  but  re  eatchets  iifto  his  early  hiitory  soon  trcncb 
upon  totally  different  branches  of  knowledge.  In  tracing  the 
progress  of  the  race  from  its  most  primitive  condition,  the 
cbaracletistics  of  its  phyiicsl  structure  and  relations  with  the 
1  iwer  animal,  rre  soon  left  hcUad,  and  it  is  upon  evidence  of  a 
kind  peculiar  to  the  human  species,  and  by  which  man  is  so 
pre-eminently  distinguished  from  all  other  living  beings,  that  our 
conclusions  mainly  rest.  The  study  of  the  works  of  our  earlickl 
known  forefathers,  "  prehistoric  archaeology,"  as  it  is  commonly 
called,  allhoagh  one  of  the  uMSt  recently  developed  branches  of 
knowledge^  U  now  almost  a  science  by  itself,  aad  one  which  is 
receiving  a  great  amount  of  attention  in  all  parts  of  the  dvilisod 
world.  It  mvestigates  the  origin  of  all  human  culture,  endea- 
vours to  tiaee  to  their  c<)mmon  beginning  the  sources  of  all  our 
arti^  eaaloniB,  aad  history.  The  difliculty  is  what  to  include  and 
where  to  stop;  as,  though  the  term  "  prehistoric"  naay  roughly 
iadicato  an  artificial  I'me  between  the  province  of  the  aatbropo- 
lotfit  and  that  wfaidi  more  legitimately  bdoags  to  tte  aichseolo- 
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^It,  the  antiquary,  aixi  the  historian,  that  the  studies  of  the  one 
pM*  iOMliaiUjr  iato  tbocc  of  the  other  is  an  evident  and  ncces- 
MMJT  propoaMoa.  Knowledge  of  the  origin  and  development  of 
|MMtkalar  esittiag  cattonu  throws  iiBKMC  lifht  upon  their  real 
oatnra  and  impoctanoe^  and  ooarmmlff  It  it  «ften  only  from  a 
prafcmd  aoquialADoe  with  the  pMMntoroomparatively  modern 
I— ifwtatinw  of  cdture  that  we  am  alila  to  interpret  the  Uight 
indkatioiw  aiibrded  us  br  the  scanty  remains  of  primitive 
cnriliiation. 

Eva  tlx  mora  Uailad  nhfect  of  ethnoloQr  mast  be  approached 
im  BHuqr  odei^  aad  wqaiin  for  its  cubivation  koowledge 
rivad,  finaa  adabeaa  ao  ^f«na^  and  requirins  soch  diffiemt 


requiring 

i  attrihilai  and  afilean  of  tnining,  as  scaraely  ever  to  be 
finuid  combined  in  one  iadivUmL  Una  will  baeewa  perfectly 
;  when  «-e  oonsid«  A*  varloiia  faetora  or  aleawnti  which 
ithedMfcraiidolchMaelmof  dw  gmft  or  nweeialo 
wtidiaMriBhidiadltrided.  ThoMoatiaapartMitofflwy  aw—- 
ii  SIiocUmI  or  a— tewdoalehamttwrii  oerlved  ftomdivenitios 
of  alttMb  pwpBtlhiMof  diffaeat  Bortaof  the  bo^,  ooaipUxk)*, 

(of  raohaki  form  of  the  sknlland 
i  the  hittirtD  lillla  iloilhil  eaatomy  of  the  ner- 

The  aaadifieadaaa 
liaihe  dilmlvackliaaof  nan  an  a>ilMt 
laowiaas^oaadkhwd,  that  dicir  4ae  oppnoe- 
tloe,  aad  dw  diMrinintfaii  of  what  ia  Ihoat  ia  aaamrial  or 
important^  aad  ertMt  iactdental  or  menl|f  anpailieiBl,  leqpdna  • 
long  and  oarefel  tniniag,  superadded  to  a  prelladaaiy  know- 
Mftof  the  general  aaatooayof  aun  and  the  hieber  aataaale. 
Iheitady  of  phyideal  onoowgiealelhnokiey,  though  itOaaatthe 
bods  of  th  >t  of  race,  istfaei  Moaantiljr  Unilad  to  •  ooaapan- 
thwly  fc»  »ri}jiiial  iaveitigatara. 


a  ittrnt,  Md  allhMMh  the  aahject  of 
a«  there  are  few  people  who  do  not  01 

patent  to  give  an  opinion  about  them,  thejr  have  hitherto  been 
rarely  approached  by  any  stiietW  adentific  ntethodof  iaqniiy. 

3.  Langua^. — The  seme  dimolllas  ere  mat  with  in  the  study 
of  language  as  in  that  of  phy^ieel  pecnliaritie',  in  the  diseriooina- 
tion  between  the  fuadamenul  aad  essential,  and  the  mere  acci- 
dental and  tnperiicial  resemblances,  and  in  propartion  as  these 
diftte hies  are  snecessFuUy  overcome  will  be  the  revolts  of  the 
study  become  valuable  instead  of  misleading.  Thongh  the  sci- 
ence of  language  is  an  essential  part  of  ethnology,  and  one 
which  geoeralty  absorbs  almost  the  entire  energies  of  any  one 
who  ctutivatea  it,  its  place  in  di!'crin:)initing  racial  afliaiiies  is 
unquestionahly  below  that  of  physical  characters  U  -ed,  bou'- 
ever,  with  due  cauttoo,  it  ia  e  powerful  aid  to  our  inve»tigations, 
add  in  the  difficulties  with  wfaicli  the  su'iject  is  surrounded,  one 
wiiicb  we  can  by  no  means  afford  to  do  without. 

4..  The  same  may  he  said  of  s  ocial  customs,  including  habita- 
tion*, dress,  arms,  food,  a.>  nell  as  cerciu^nies,  belief',  and  lawi, 
in  themselves  fascinating;  subjects  of  study,  placed  here  in  the 
fourth  rank,  not  as  pr>^scs>ing  any  w.mt  of  interej>t,  but  as 
contributing  ctniparalivcly  little  to  our  kn  iwledge  of  tin-  natural 
dassificati  111  an  i  affinities  of  the  racial  divi^-  >as  of  man.  When 
we  sec  identicil  and  most  strange  customs,  such  a)  particuUr 
modes  of  mutilation  of  the  body,  >>«tns  themselves  among 
races  the  m  j-t  diverse  in  character  aiul  remote  geographically, 
we  cann  )'.  hel  ■  co;nin;  t  o  the  dciclutiou  that  these  castom- 
have  eithc.  \>r'r.>  cj'.Diiiiin^cattd  in  s>:nc  hitherto  unexplained 
iiiaiinLT,  ill  .ire  the  outcuno  of  so  :it-'  fj  n'li  clement  of 
huaiani'.),  iii  cither  of  which  casts  they  tcli  nilhia^  of  the 
s;sec..il  relation^  nr  at?itiiti'.-s  of  the  race*  which  [u.iji:  thoiu. 

This  snljject  of  ethnography,  or  Ihc  di>cri  .iir.ainn  and 
description  of  race  characteristics,  is  pcih'.;)-  ilic  ui  i-t  prac- 
tically iin|x>rtani  ot  the  var.ous  branches  of  anthropology. 
Its  importance  to  th  im:  who  have  to  rule,  and  there  arc 
few  of  \i>  now  who  are  n  >t  called  upon  to  l>ear  oar  share 
of  the  responsibility  of  government,  can  scarcely  iie  i>ver- 
estimated  in  an  empire  lilse  this  the  )>o))ulati  ju  of  \\hii.h  i^ 
ompased  of  cx.iuiplcs  if  ilm  i-t  every  diversity  under  which 
ttie  human  bidyani  uiiad  cm  iiimifest  itself.  i'he  phy-ical 
charactcrc>ric-.  of  race,  >o  Mruiudy  marked  in  many  cases,  are 
;irobabIy  aUvay.-.  a-.s*>cii)ted  with  equally  or  more  diverse  cliarac- 
tixistics  of  tcuijier  and  intellect.  In  fact,  even  wlicu  tb.c  '.  livdcal 
divergences  arc  weakly  shown,  as  in  the  case  of  ihcr  liitlcrcnl 
races  which  contribute  tv)  make  up  the  hi>inc  ;.  >rti.jn  i  i  the 
empire,  the  mental  and  moral  characteristics  arc  still  most 
Aait  bahowa  tf>e wfae phyiiaien mat omly  to 


study  the  particular  kind  of  disease  under  which  his  patient  ia 
suffering,  and  then  to  administer  the  approved  remedies  for  such 
disease,  but  also  to  take  into  careful  account  the  peculiar  idiocyn- 
cracy  and  inherited  tendencies  of  thoilldividml««riliehwCMatt/ 
modify  both  the  course  of  the  disease  tad  ttoamoa  of  NSNdic^ 
■to  it  ia  ahaolotdy  oeoeanry  for  the  statemwB  who  wonld  govern 
sttccesafUly,  not  to  look  upon  human  oatore  i«  the  abctraet  aad 
endeavour  to  apply  oniveml  rules,  but  to  consider  the  spcdal 
moral,  intelleetnal,  aad  aodal  capabilities,  wants,  and  aspiradin* 
of  each  particular  race  with  which  he  has  to  deal.  A  form  of 
government  under  which  one  race  wonld  live  happily  aad 
nraaperoBsIy  would  to  another  be  the  cause  of  oaendnrable  miieiy . 
no  graetcr  mistake  could  be  made^  for  inatanee,  than  to  applf  to 
the  ca  e  of  the  Egntbin  Mhih  thoremediea  which  oMy  be  derir- 
able  to  remove  the  oifBcoltieaaad  disadvantagea  nnder  which  the 
Vkaia^UM  wlian  ma  bdwnr  In  hla  itnigsle  through  life.  It 
is  aot  OUf  that  thdir  OOKaitioo,  tnriniog,  and  dreunutanoes  are 
dtatadhr,  bat  Oat  didr  very  aMotal  con<^titnt|oa  ia  totally 
diadaet.  Aad  vrhoa  wo  have  to  do  witit  people  stiO  OMravldo^ 
reiaoved  fironi  onidvea,  Afrieaa  N^poot^  Aawrieaa  InAuMi 
Aastnliaa  or  Padlio  luaaden^  it  aoeat  akwst  imposalble  to 
fiai  aay  ooaimaB gmaad  of  anioa  or  aaMAw  vhmit ;  fte  B 
oontact  <  f  the  raeoi  geaerally  oads  ia  the  extenaiaatioB  of  > 
of  thoai.  If  each  diaaatnos  oonaeqaenees  eaoaat  be  air 
avartcd,  wo  haw  it  atill  ia  oar  power  to  do  aiadi  to  1 
tbdremh. 

AH  thcto  qoaatlona,  then,  should  be  eaniUb  studied  by 
wbohaMaardmola  thofavonuBSiitofaeopteof  taoetal 


A  1niowiod|o  of  thair  L      _ 

tionsto  ODeaaodMrhva  aiatefiaoHGal  object  thaathei 

CtifieadaaoftdcatiSaoatioriV)  it  bakaowledgeapoaadddi 
'hapitaaB  aad  piaqwiihf,  or  therevene^  of  inlKoasof  oar 
fattofor^ireBtBrcB  aiaydopaad* 

It  ii  tn^^i>£  >o  Aoa,  that  there  are  la  oor  own  cooatiy 
— for  on  this  occasion  I  a^  not  apeak  of  what  ia  hdaa  done 
elsewhere— many  slg^  that  the  prospects  of  a  Ooroaga  aad 
scientific  cnliivati3n  of  anthropjlt^  in  its  several  braaAoi 
are  brightening. 

I  may  lir^t  mention  the  publication  of  the  final  Kc^iort  of  the 
Anthropometric  Committee  of  the  British  Assodatioa  for  the 
Advancement  of  Sdencc,  of  which  formerly  the  late  Dr.  W. 
Farr,  and  recently  onr  vice>prendent,  Mr.  Frauds  Gallon,  have 
been  chairmen,  and  in  wfaia  Mr.  Charles  Roberts,  Dr.  Beddoe, 
Sir  Kmwson  Rawsoo,  and  some  other  of  onr  members  have 
taken  so  active  a  pert.  This  Report,  and  those  which  have  from 
time  to  time  been  issued  by  the  C  onunitiee  during  the  progres- 
of  the  work,  contain  a  l-ir^e  miss  of  valuible  statistical  infor- 
mation relating  to  the  physical  characten<,  including;  stature, 
wci^hf ,  chest  girth,  colour  of  eyes  and  hair,  strength  of  arm,  4c , 
of  the  inhabitants  of  the  British  Isles,  illustrated  by  maps  aivl 
diagrams.  Excellent  a<i  has  1>cen  the  vrork  of  the  Committee, 
there  is  still  much  t'l  In-  ionj  in  the  same  direction,  and  larger 
numbent  of  observations  even  than  tho^e  already  obtained  arc 
in  many  c«'cs  necessary  to  verify  or  correct  the  inferences  drawn 
from  them.  This  i*  th  in  u:»bly  acknowlcflgeil  in  the  Rcfiort. 
which  states  in  one  of  the  co:icluding  paragraphs  that  "  th" 
Committee  ficlieves  that  it  luu  laid  a  substantial  foundation  for 
a  further  and  more  exhaustive  stu  ly  of  tlie  pby-ical  condition  of 
a  people  by  anthropometric  methods,  an  1  that  its  action  will 
l-r  ivc  that  it  lias  beer  uvefu!  as  an  exaiiiple  to  ijllier  scien  iti 
sncietic.  and  t  i  individuals  in  sliuiulaUiig  Ihcm,  As  weil  a-> 
directing  tlicin  111  i)ic  method*  of  auilcing  slatiitical  inqiuries 

relative  to  Mtcial  i|uestions.'' 

It  ■■ati  .factory  to  learn  that  nimv  portions  .if  the  nork  thus 
miuguratc  I  will  be  came  1  mi  1  y  booie>  ^necially  interested  in 
particular  dcpurtmeiit^,  as  the  CoiieK-tive  l!u\"»tig*tion  Commit  ee 
of  the  British  Medical  .\N~'>cnli  i  i,  a  i  l  the  Cnnvnittce  of  the 
British  ^V-sjci  iti 'ii  fur  t 'llcctin^  v'l  t  graphs  aiiii  '.eri:.ing  the 
characteristics  nf  the  [Tincipd  race-  of  tlic  Uniteii  iv:iii;d'jra,  a 
subject  in  w  iiich  Mr.  I'ark  Harrivni  is  lal  in^    >  dee;)  an  lii'cie-t. 

It  should  iM-r  nieniiuncd  that  the  1  riginal  returns  upon  whic'i 
the  rc].,)r  is  >  '.  the  Cuuimittcc  are  bwcd,  includirg  much  infor.ui- 
tion  which  has  not  yet  liecn  analy  e  i  and  tabulate*!,  on  account 
of  the  time  and  lalwur  iuch  a  pmcc-s  winl  l  iuvnlvc,  as  well  a* 
the  in-tiumei<ts  of  invtMigati m  [mrclnsed  with  funds  supplic'l 
by  the  British  Av<,ociation,  have  tieeii,  'tiy  the  cinsent  of  the 
Council  of  the  .Association,  jilaced  under  the  charge  of  the 
officers  of  thi«  In.tiiutc. 

It  is  very  satisfactory,  in  the  next  place,  to  be  able  to  record 
that  onr  ^mt  oeatraa  of  bnalleetaal  cohan  are      ' "~ 


Digitized  by  Googli 


^an.  31,  1884] 


NATliKE 


waking  up  from    th.-i'.  -tatc  nf  np.illiy  with  wllidl  'tltlf  htTC 
hitherto  regardc<i  tlie  -.uhjcct  of  an:Iitu;Hjli>[;y. 

In  Oif  ird  the  iinpuKc  given  by  the  cciiiui  :ind  eii-'igy  of  kolIe^• 
ton  ha>  lic(juii  to  iicar  fiijit.  The  UiiiverMty  lla^  LiUon  charge  of  the 
granil  collection  of  ethnological  objects  most  li'  erally  utfurol  to 
it  by  our  former  prcsi  icnt,  General  Pitt-Kivcrs,  and  \\x,  under- 
taken iMt  ir.ly  t.,  [11  \  .\  vuilal  'Ie  1  ui'.diiii,'  f 'r  it-  receptirm 
but  al-o  (o  maintain  it  in  a  manner  worthy  of  the  t^cientific 
discernment  and  munificence  di»played  l)y  the  l-inor  in  collecting 
and  anangin*  it.  Furthermore  Oxfnrtl  ha^i  -hown  her  wisdom 
in  affiliating  to  liersL-!f  the  mo>l  learned  of  F.ngli'-li  amliro- 
pologists  in  the  voidest  icir-e  of  the  word,  one  of  the  few 
men  in  this  country  who  has  made  the  subject  the  princi)>al 
occnpation  of  his  life.  I  need  scarcely  that  I  r  fer  to 
mother  of  our  former  presidents,  Mr.  E.  H.  Tylor.  I'>y  c  »n- 
ferrinj{  a  Readership  in  Anthropology  u;ioii  him  Ctxford  has 
imtituted  the  first  systematic  teaching  of  ttie  subject  yet  given  iti 
any  educational  c  tabli-hmeid  in  this  country,  and  it  is  a  great 
credit  to  the  oldest  L'ni\ersily  that  it  should  thus  lead  the  way 
m  one  of  the  most  modern  of  sciences.  It  i«,  however,  only  a 
hcginnintj ;  the  «hok'  of  tlie  great  subject  i-  ci.nfin'  il  to  the 
teaching  of  one  individual  «:tli  in  i<ic-t  sti;>ciid  .and  not  .n.lirittcd 
to  the  dignity  of  the  profe>sori.itc.  In  Ixolc  ties  Haiites 
Etudes  at  Paris  antliroprd  >yy  I-  tauf;ht  theurctKally  and  |iracti- 
cally  in  six  difltient  branches  each  under  the  direc'i  m  of  a  pro- 
fessor who  h»s  specially  dcvo'.ed  liinisclf  il,  aided,  in  some 
oases,  by  several  assi.stanis. 

In  Cambridge  aUi  there  .nrc  many  liopeful  signs.  The 
recently-apiminted  I'rofr-^.jr  of  .\natjniv,  1  »r.  .M.-cUiito-,  is 
known  to  havi.-  [i.-iul  much  attcnlinn  to  ana;i  Tuical  aiithri  .i>i  ii.^gy, 
and  has  already  mt  mated  that  he  pro;  omj-  Io  ^ive  iii-tnictii 'U  in 
it  during  the  .suniwcr  ter.-).  An  Lshriolcgical  ami  Arch;t- >1  igical 
Museum  is  al.so  in  pro^reis  of  formation,  which,  if  not  destined 
to  rival  that  of  Oxford,  already  contain-  :  a' v  objects  of  grt'at 
value,  aid  .1  gu.ir.mtec  of  its  g'  '"1  i  ic  i  i  .  •lion  and  anange  nei.t 
may  be  looked  lor  in  the  rcct-nt  apjV'Uitmen'  of  Baron  Anatole 
von  Hugel  a-s  its  hrst  curator. 

Perhaps  in  no  place  in  the  wor!d  ci'uld  so  varied  and  ^ 
ooiui  k-ie  an  a'lthr  ipolrgical  collection  be  expected  as  in 
the  national  museum  of  this  country,  which  should  l>e  the  , 
gremt  repository  of  the  scientific  gleanings  of  the  numerous 
naval,  military,  cxpl  niiig,  anrl  mercantile  ex|>cditir)ns  sent 
out  by  the  Go\  eminent  or  l)y  private  enterpri.se  for  more 
than  a  century  pist,  and  |x.'nctrating  .into  almost  every  region 
of  the  globe.  Our  iiisular  position,  maritime  supremacy, 
numerous  dcpenucncie<,  and  ramifying  c  ommerce,  have  given  us 
unusually  favourable  opportunities  for  the  formation  of  such  col- 
lections, opportunities  which  unfortunately  in  past  limo  have 
not  been  u.sed  so  fully  as  might  be  de-ired.  There  i  ,  however, 
X  great  chan.;e  coming  over  those  who  have  charge  of  our 
nation.il  collections  in  regard  t  >  thi^  subjcst.  Th.-mks  to  the 
foresight  and  munificence  of  the  late  Mr.  ilcnry  Christy,  and 
the  well -o'irctted  energies  of  Mr.  Franks  and  bis  colleognes,  the 
collection  illustrating  the  cUstom<,  clothing,  art.*,  and  arms  of 
the  various  existing  and  extinct  races  of  men,  in  the  British 
Mnveiim,  is  rapidly  n&suming  an  importance  which  will  be  a  sur- 
prise to  those  who  see  it  for  the  first  time  arranged  in  the  lar^e 
galleries  formerly  devoted  to  mantm.il.s  and  birds,  hven  the 
grand  proportion  of  sjiacc  allotted  to  thia  collection  iu  the  re- 
arrangement of  the  Museum  U,  I  am  tokl,  scarcely  sufficient  for 
its  present  needs,  to  say  nothing  of  the  accessions  which  it  will 
doubtless  receive  now  that  iu  importance  and  good  order  are 
manifest. 

A  national  collection  of  illoatntiom  of  tbe  physical  characters 
uf  the  race;;  of  men,  fully  illustnt«d  bfdteletons,  by  anatomical 
koedmena  prcsenred  in  spirit,  by  casts,  models,  drawini{s,  and 
photographs  such  as  that  which  cxi-ts  in  the  Mu^cuui  d'llistoire 
Naturclle  at  Pariis  is  still  a  desideratum  in  this  country.  The  Hritish 
Moseum  till  lately  ignored  the  tmbject  altogether,  and  in  the  be- 
gfaniag  of  the  century  actually  expelled  such  s|>ccimens  of  the  kind 
M  bad  tecidenuUy  f  -und  their  way  within  its  walls.  Recently, 
Iwwciei,  sknils  and  skeletoot  of  man  have  been  admitted,  and 
since  the  remoral  of  the  zoologial  eidlcettons  to  the  new  bnildii^ 
at  South  Kensington  their  irapoctaaee  as  an  integral  put  of  the 
series  has  been  recognised,  and  their  exhibition  in  the  Ol(ealo(i«l 
gallery  will  dontitless  atimttlate  tiM  0OWth  of  what  we  may  tnut 
will  be  ultimately  a  ooBactloB  woraw  of  the  nation,  although 
aafortwialdy,  from  causes  too  well  Known,  tbe  difficulties  of 
^oenilll(  pan  tmnptes  of  many  races  are  giradoaUy  increasing, 
and  Ja  Mac  cam  nave  become  weD-nfgh  iatapoable.  Toe 


museum  contains  at  ]>res<  :,t  .joy  specimens  illustrating  huiMB 
osteologv,  of  whii.h  10  air  t.clLtons  m  ire  or  less  complete. 
In  the  meantime  the  (Jo'.legc  of  .Surgeons  of  I'.ngland  has  done 
'  much  t )  supply  the  deficn-ncy.  I  'mmg  the  last  twenty  years  it 
i  has  let  fc»'  oo|>  'rtumlifs  ;.iasi  of  atti  .c;i:ig  to  it-elf,  and  there- 
fore s.iving  from  the  de  truclion  or  lapse  into  the  neglected, 
valueless  condiiir>n  into  which  mall  private  collections  almost 
invariably  ultiinalcly  fall,  a  lar;;e  nuuil>er  i  f  sf>ecinieiis,  now, 
it  is  to  be  hoped,  pLaccI  pcniiaiieiitly  within  the  reach  of  scien- 
tific olwervation.  The  growth  of  this  collection  may  be  illustrated 
by  the  fact  ihit,  whereas  at  the  time  of  the  puidicatiou  of  the 
Catalogue  in  1S53  it  consi-tcd  of  iS  skeletons  and  242  cr.anla,  it 
now  Contains  ii9  more  or  less  complete  skeletons  and  1380 
crania,  nearly  all  of  which  have  been  added  during  the  last 
twenty  years.  This  is,  moreover,  irrespective  of  the  great  col- 
lection of  I)r.  Barnard  D.\vis,  purchased  in  18S0  by  the  College, 
which  was  thus  the  mc.-ins  of  preserving  intact,  fir  the  future 
advantage  and  in  liucliou  of  itrilish  anthropologists,  an  invalu- 
able flits  of  specimens  otherwise  proiubly  destined  to  have 
been  li-per^e  l  or  lo  t  t  >  the  country  f)r  ever.  Thij  collecti<in 
coti  0 .  s  of  24  -keiet  'iis  and  1539  crania,  making,  wilh  the 
rcniain<lcr  of  the  C  lleje  collection,  a  total  of  3032  s)K?cimens 
illustrating  the  fv.sieological  modifications  of  the  human  sjiecies. 
These  are  all  in  excellent  order,  clean,  ;icccssit)le,  atid  cata- 
1  igucd  in  a  manner  c^nvenic'it  for  reference,  .iltli  'j^h  sjinenliat 
to  1  crowded  in  their  jire'Ciit  locality  to  lie  readily  available  fir 
observation. 

I  j»rge  xs  is  thisc  'llection,  an  i  rich  in  r.are  and  interesting  types, 
it  isf.irfrom  exbaus'ive  ;  iiuxny  i;ieat  Ljroups  are  almost  or  entirely 
unreprcse:;ted  even  by  crania,  ;:iid  the  series  of  skeletons  is  (with 
the  exception  of  one  race  only,  tlie  .\udain.anese)  ([uite  iasnf- 
ficieut  to  ^ive  any  correct  i  lea  of  the  average  jtr^ iportions  of 
difTcrer)!  parts  of  the  framev..irk.  In  fact,  such  a  odlecti  n  as 
would  i>e  required  for  this  purpose  must  be  quite  beyoitd  the 
resources  of,  M  tvdl  M  OM  OT  plMS  IB,  aojr  faot  •  MUBBfll 
mu-eum. 

The  collections  illustrating  anat  Mi  ic  il  .ui'hfM'^ol  >;iy  in  the 
University  museums  nf  Oxford,  Cambridge,  Ldinliurgh,  and 
Dublin  have  all  greatly  increased  of  Kale,  but  f  >r  the  reasons 
just  piven  th  y  can  never  be  c,>:;>^cted  to  attain  the  dimensions 
required  f  .r  ;lie  study  of  the  siilijcct  in  its  profomidest  details. 
The  small,  but  very  ch  lice  c  ilk-c'i  ins  forme  i  i  y  the  olhcers  of 
the  medical  department  of  the  arijiy,  aim  k.  ]i  m  the  muscam 
of  the  Royal  Victoria  lii«spilal  at  Nctley,  and  that  of  the  navy 
at  H.aslar  Hospital,  arc,  I  believe,  in  a  stationaiy  condition,  bat 
ill  gno'l  preservation.  Our  own  collection,  which  als>  cont.iins 
some  valuable  specimens  (notably  the  compete  skeleton  "t  one 
of  -the  extinct  T.ts'iiani.m  ahiriginei,  presented  by  the  late 
Mr.  Morion  Allpirt),  and  which  durin.c  the  (last  year  \vus 
been  catalogued  for  the  first  time  by  Mr.  Bloxam,  lias  not  l>een 
added  to,  ouing  to  a  feeling  which  the  Council  has  long  enter- 
tained, and  which  induced  them  to  )>art  with  the  ethnological 
colltciion,  that  a  museum,  entailing  as  it  doc-,  if  worthily  kept 
up,  a  very  considerable  annual  eApcn.sc,  is  11  .t  within  the  means 
of  the  Institute,  at  all  events  not  until  the  more  ;ircssiagtihrian 
of  the  library  and  the  publications  arc  fully  satisfied. 

This  leads  me  to  speak,  in  c onclusi  >n,  of  the  work  accom- 
plishcd  during  the  past  year  by  the  Institute,  and  of  its  present 
jKisiii  jn  and  future  prosiiects. 

I  must  first  refer  to  that  portion  of  the  retrospect  of  the  year 
which  always  ca.sts  a  certain  sadness  over  these  occasions — the 
losses  we  have  la^tained  by  death.  Happily  these  have  not 
been  nuotermis  md  da  not  include,  as  has  been  the  case  in 
many  former  years,  any  fratn  whom  great  work  in  our  own 
subject  might  still  have  been  expected.  Though  we  were  all 
proud  to  number  William  Spottiswoode,  the  I'rcsideat  of  the 
Royal  S><iely,  amonff  our  memben,  and  though  wc  all  honoured 
him  for  his  accomptiuunefMs  in  other  brancbci  of  science,  and 
loved  him  for  his  work  as  a  man  who  rase  high  above  his  fellows 
in  his  chivalrous  sm«e  of  hont>ur  and  simple  dignity  of  de- 
meanour,  we  could  not  claim  him  as  a  worker  at  anthropology. 

Lord  Talbot  de  Maiahide's  antiqiHuriaa  porsniti  freoucntly 
Terged  upon  oar  own  nhjects  hi  thw  pnptr  tensc^  and  be  was 
often  preteat  at  oar  meetii^  and  «  wjr  raeeat  coatnbotor  to 
our  jonmal.  He  bad,  howner,  lendied  the  ripe  old  age  «f 
eighty-twoL 

From  tin  liat  of  our  iMHMnuy  members  we  'lave  loit 
a  still  venerable  name,  that  of  Sven  Nila«<in,  Pro- 

fessor in  the  Academy  of  Land.  He  was  bom  on  \  larch  %, 
vfil,  and  died  on  Novembar  90  of  laat  Tear,  and  waa  thccefon 
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well  on  in  hi*  nin«tj*seventb  yeau'.  Hi<  long-continued  and 
laboriaus  researches  in  the  «jo!o|;y,  palxontology,  anthropology, 
and  antiquities  of  his  native  land  gave  him  a  hi^h  place  among 
men  of  science.  Amon;  a  hoit  of  mi  lor  contnbutions  he  was 
the  author  nf  a  standard  work  on  the  Scandinavian  fauna ;  bat 
that  bj  n  hich  he  was  best  known  to  ua  is  the  book  of  which  the 
Enclish  trinilation,  edited  by  Sir  John  Lubbock,  bean  the  title 
of  ''The  Primitive  Inhabitants  of  Scandinavia ;  an  Es«ay  00 
Comparative  Ethno?rapbT,  aad  a  Contribution  to  the  History  of 
the  Development  of  Manklod." 

The  nnmbtr  of  our  ordinary  membciB  has  been  Mriy  kept 
up,  the  addi-i^nt  by  election  having  ali^^tlf  wweadad  the  loaaet 
by  death  and  resignation ;  bat  aJugcr  iacnue  in  the  futora 
Will  lie  neces<sary  in  onto  to  cuiy  on  th»  Optntiooi  of  dl« 
Imtitote  in  a  raeoeufvl  nautter,  eneeiallr  nuer  the  new  con- 
ditionito  wMdilihnll  hntttoadvert  pNMHtlj.  Even  by  the 
'  cai^  auMceoMat  «ar  tiea<;urer  hu  not  meeeeded  in 
of  tte  year  quite  nithiB  OV  adinary 


The  Jowml,  I  am  glad  to  rep:>rt,  hU  liHB  hnnfht  oat  with 
exemplaiy  panctnalitjr,  oader  the  able  and  eaei|elie  flapwrUon 
of  onr  director,  Mr.  RadUr.  To  thie  fiart  of  oar  epintioBs  I 
think  we  mav  look  witb  aaaiised  fttifimttWii  w  nnabcr, 
character,  and  variehr  of  the  oommuaiealiOBa  containod  In  It 
beinc  quite  «(|aal  to  thqee  of  former  youi. 

With  r^erd  to  ear  fotor^  the  next  year  win  probably  be  one. 
of  the  moat  monicBlaas  ii  oar  annals,  as  we  kve  detrnnieed 
upon  a  great  ste^  no  \m  thea  a  change  of  donidb.  It  we* 
ascertained  in  the  coarse  of  last  summer  that  we  could  only 
remain  in  our  present  quarters  at  an  increased  rent  upon  that 
which  we  had  hitherto  paid,  and  we  therefiaa  eonsidered 
whMNr  it  weald  be  poadbie  to  obtain  as  good  or  better  aecom- 
■MdraoB  dMwlien.  It  happened  fiartonately  that  the  Zoo- 
MMMl  tfodlQ'  wee  abont  to  move  into  new  freehold  prcmi  es 
3,  Hanover S^aere^  ani  would  have  spare  rooms  avail- 
UHe  Mr  the  oocapation  of  other  M>cietiet.  A  committee  of  the 
Cooncfl  was  appohited  to  examine  and  report  upon  the  desira- 
Ulity  of  moving,  and  negotiati  ^s  were  entered  into  with  the 
CoimU  of  the  Zoological  Society  which  have  ended  in  onr 
thdr  tenants  for  the  future.  We  shall  have  for  the 
of  oar  KblWy,  office,  and  Council  mectinjx.  two  con- 
room  on  the  second  floor  immediately  abt)ve  the 
'  the  Zoological  Society,  ar.d  for  the  purpuse  of  storing 
oaraMkaf  pabUeations  a  nnall  room  on  the  basement.  We 
*^  1  ebo  have  the  use  of  a  far  more  handsome  and  commodious 
tuy  raom  than  that  which  we  occupy  at  the  prer<nt  moment, 
ila  aitaation  which  is  in  many  re^iiects  more  advantageons. 
\M  us  trait  that  this  change  may  be  the  inauguration  of  an  era 
«f  prosperity  to  the  In^iitate,  aad  of  inereiaed  acieatifie  activity 
eaong  its  members. 


THE  FORMATION  OF  SMALL  CLEAR  SPACES 

IN  DUSTY  AIR^ 

f  N  the  introdnction  a  few  remarks  are  made  cn  the  growing 
interest  in  eveiything  coanected  with  dust,  whether  it  be  the 
organic  gem*  fleeting  m  the  aur,  or  the  inorganic  particles  that 
pollute^  oar  etmoephm  PraC  TVadaU's  observations  on  the 

' m* sM  f 


dark  plane  seen  over  a  hot  wife*  ere  refeired  to,  Lord  Kay 
IcJigb's  recent  diseomr  of  the  daiitjpbuie  fonaed  oader  «  cold 
body  *  is  described,  aad  atteatkm  called  to  Dr.  Lodge's  eaperi- 
menu  described  in  alettar  to  Naturk,  vol.  xxvHi.  p.  297. 

The  eaperimenta  dewribed  ia  thLi  paper  wcie  awdc  m  a  small 
dust-boa,  falacheaed  iasid&  riaicd  ia  ffoat,  and  provided  with  a 
window  atoae  tide.  Yvt  dnminatmii  two  jcU  of  gas  Indosed  in 
a  dark  kntem  were  used.  The  light  entered  the  dust-box  by 
titt  ride  window  aad  ooall  be  coadewesd  oa  any  part  of  the 
iarideof  theboi,  Iqrmeaas  of  two  koNS  fixed  in  a  short  tube, 
aad  looaelv  attached  to  the  front  of  die  lantern.  Magnifving 
■et  of  dtflkrent  powers  wen  oaed  fgrobeamtioa.  Thednsis 

of  hjfdrodilorie  acid  ami 


bjr  burning  solder  aad  adding  amnicnia.  some 
r.  oapieiniiB^  or  sodiom.  Qildned 


paper,  oapieiMiii^  or  sodiom.  ceictneil  oagnei-ia 
'ere  an»  asedi  M  well  as  ground  charooeL  These 
three  lest  sabstaneet  were  Mhred  up  by  means  of  a  }ct  of  eir. 

■  Abftrrctcf  apa|>«riTadt0lheIt«|ei8asislrafBdiikaigb,Jaanaqr». 

1884.  by  .Mr.  John  Aitkeo. 

-  t  ayn  I  n  the  KIc  aiiat-llMMr  n  ihs  Ait,"  ^  »  (LeagtssBS,  Green, 
and  Co.,  i3gi.) 

NATvaa,  vol  nviii.  p  tjgw 


For  testing  the  effects  of  slight  difference  of  tem|)eralare,  tubes 
in  sime  form  or  other  were  generally  u%d.  These  lulic^  ucre 
closed  at  the  front,  projected  through  the  back  of  the  dust-box, 
and  were  brought  ckwe  to  the  glass  front  for  obsenratioa  tmdcr 
Strang  megnifying  powe*.  The  tubes  were  heated  or  eooled  fay 
dicuiating  water  through  then,  in  a  email  tabe  paaiing  duoog^ 
thdr  interior. 

Suppose  the  experiments  lo  be  begun  ibjf  introdndag  a  nmnd 
tube  into  its  place  in  the  dusblmx  aad  then  fiOlag  the  box  with 
any  dtt>t,  everything  being  then  left  for  tone  tine  so  ttiat  all  the 
appetatas  atay  aeeaire  tS*  some  temperature.  If  the  ba 
now  aHowei  to  lall  on  dw  box,  and  be  quickly  broogSt  to  a 
focaeonffaetabe^  itwiU  befanad  that  dast  is  ia  elesa  cob- 
taetwi^it  on  the  too  aad  ride^  bat  sMubrmairA  dm  wlO  be 
seen  a  dear  apace.  Close  exaaadnethm  will  show  the  rartidee 
to  be  bffiag  en  the  apptr  saifaoe  of  Oa  tab^  end  eoaing  iato 
contact  win  il^  while  anderacsth  a  dear  qnee  is  formed  die 
partides  fidHog  oat  of  it.  If  the  talie  k  now  sligbtlv  cooled,  a 
dowmnod  carrent  is  faraied,.aad  tte  cnneats  of  oastlen  ahr 
flroai  bdow  the  tohe  met  aoMT  it,  aad  fbna  a  dark  plaae  IB  the 
centre  of  demnding  carrent.  It  iediownthat  gia»ltoUca 
can,  aader  ftmNvahls  ceodiUons,  prodaae  lUe  iepaiafioa  of  dw 
dast  onlddlf  enoodi  to  keep  apa  couiaal  n^jpir  of  dasdias 
air.  ftoiacwMeoi  elto  h  pwdaecd  by  a  lowertwaperalawfc 
A  lennwntafa  of  -  ic^  C  aakas  the  dark  phuw  dinBM»  be- 
caaie  it  iacMBees  die  nte  of  dw  descending  curreat  aad  ( 
aaaj  dM  paiiiied  eir  BMia  qalckly. 

A  tana  of  appantai  wee  airaaged  to  get  rid  of  Aiii 
effect  of  gravitatioa.  It  aoasiitad  of  an  extremdy  thin'aad  1 
piece  of  metal.  TUs  teat-aaifMe  was  placed  vertically  ia  na 
dust-box.  The  air  in  paving  over  this  piece  of  apparatus  was 
not  canted  to  lake  up  a  horirontal  movement  at  any  part  of  its 
passage.  The  result  was  that  even  vrith  a  temperature  of 
-  10^  C.  the  dust  kept  dose  to  its  surface,  and  no  dark  plane 
was  formed  in  the  descending  current.  The  dark  plane  in  the 
cold  descending  current  seem«,  therefore,  not  to  tie  an  eflSect  of 
trmperature,  but  is  the  result  of  the  action  of  gravitation  on  the 
particles  under  the  b>dy.  A  dark  plane  was,  however,  observed 
whea  worideg  with  this  flat  suriaoe  when  cooled,  but  it  was  not 
ISonncd  In  du4y,  but  in  ioggy  air,  and  was  found  to  be  dae  to 
the  evajwration  of  the  log  pertidci  when  thtf  approadied  the 
cold  surface. 

If  a  very  little  heat,  instead  of  cold,  is  applied  to  the  round 
tube  in  the  previous  experiment,  then  the  dark  space  under  the 
tube  ri-ies  and  encircles  the  tube  and  the  t»  o  currents  of  dear 
air  unite  over  the  tuJic  at>d  form  the  dark  plane  in^he  upward 
current.  Hut  in  addition  to  this  hc.it  hi.s  been  found  to  exert  a 
repelling  effect  on  the  dust.  This  was  prove  i  by  jwtting  the 
thin  vertical  test  surface  in  the  dust-b jx  and  heating  it,  *»hen  it 
was  found  that  the  dust  was  repelled  froui  its  surface,  and  a 
dark  plane  fiirmed  in  the  ascending  current,  neither  r.f  wliicli 
effect^  was  obtained  with  cald.  The  dust  l^rgins  to  !.c  ri  j  cMtd 
with  the  >]'(;litc-t  li^f  of  teiii)'cr.ilLii.-,  .^n  l  ll..  i-.-ik  in 
front  uf  the  tr-t  'UrKtcu  bccouics  thicker  as  llic  ti-niinrralurc  ri^o. 
An  ex  1 1 11)11.  Ill  i>.  I  lien  decril)cd  in  which  air  flow  ing  up  between 
wo  l  aiullci  glass  plates  is  caused  lo  pass  from  side  to  side 
of  the  cheaad  bgr  ilw  repdliag  actioa  of  heat  et  dilfatBt 

point.s. 

F.  r  tts'i  ^  ()iL-  cflcc's  of  ti.ihcr  teni j>eratures  a  platiuu:;i  wire 
heated  by  ii.<  aris  i  f  a  liattcry  u-ed.  The  iilatinum  wire  was 
l)cnt  i:il  I  .1  U -  hapr.  tin  t\\,.  Kg-  Wi\\<^  brought  close  together. 
This  w  ire  «as  tixisl  111  tin  liii'-t  box  v.  iih  the  bend  to  the  front, 
and  the  l"-:.;^  111  tin.-  :,iiik-  horizontsl  ])!anr,  the  two  copp>et 
wires  to  «  h:ch  it  \>.«s  .it'.ached  bcii  g  carried  back«aidN  and  out 
of  the  box.  l!y  thi--  arrangeinent  a  dc.nr  vic«  was  ol  t.iined  all 
round  the  v* ire,  Jiml  other  advantaj;c.s  .secured.  Experimenting 
wi  h  this  .',)  ;ia:.,ti;s  it  va-  fov.nd  th.Tt  every  kind  of  dust  bad  a 
different  sized  dark  plane.  Wiih  magnesia  and  other  inde^troc- 
liblc  dusts  it  was  very  thin,  with  th'  ^ulilbate  dust  it  was  much 
thicker,  and  with  the  sal-an.m  n'.ic  du  t  thicker  still.  So  thick 
wa.s  it  with  the  two  Utter  kinds  of  du-1  that  the  dark  plane*  over 
the  two  legs  cxpar.i'ctl  and  foimcd  one  phnc.  A.s  the  {larticles 
could  be  seen  streaming  into  the  dark  space  under  the  wires,  it 
wa.,  obvious  that  the!>e  l.Trye  dark  plarrs  were  not  eau.sed  by 
repul-i  jn,  but  by  the  evai^ior.Ttion  er  \iy  the  disir.tcgration  of  the 
du-t  particles.  When  making  the  exi<riment  in  a  mixture  'if 
different  kir.ds  of  dusts,  the  hot  wire  was  --uir.  unded  by  a  .^crie^ 
of  zones  of  dilTercnl  bright ne~  ,  and  having  ^I  mij  outline--.  The 
size  of  the  difTcrcnt  201U  I'etermiiud  bj  '.he  teiiiiK.tature 

necessary  to  evaporate  the  different  kinds  of  duu  present,  and 
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ouUide  tbes«  lones  w«s  another,  cuaed  by  the  ev«por*tion  of 
the  water  from  the  particles. 

The  conditions  airivcd  at  from  theie  experiments  arc  that  the 
downward  dark  pine  it  fmduced  by  tbii  separating  action  of 
fmvitation,  in  the  space  under  the  cold  body,  and  that  the 
apward  dark  plane  is  inx>dnced  (i)  by  the  separating  action  of 
gravitation,  (2)  by  the  repulsion  due  to  heat,  (3>  by  evaporation, 
and  (4)  by  disintegration. 

The  effect  of  centrifugal  force  is  considered.  It  is  pointed  out 
dHt  as  the  air,  in  its  passage  orer  a  body  racfa  as  a  tube,  curves 
«•  BHidi  in  one  directioD  as  it  does  in  another,  therefore  any 
oentrifngal  effect  produced  in  the  one  part  will  be  reversed  in 
tiM  other.  An  experiment  is  dercribed  u  which  an  air  current 
b  cawed  to  curve  throogh  l8cP  in  ita  puii(s  round  the 
•dfe  of  a  thin  plate^  and  withoat  unf  carving  in  the  opposite 
dbcetion,  bat  no  decidad  cantrifngU  action  could  be  detected. 

The  motions  of  the  dost  jpaittdH  pndnoed  by  the  repulsion  of 
the  hot  surface  sujrgeitad  t&tt  deetncity  might  play  some  part  in 
tkeae  phenomena.  ExptriuWBtt  mm  wmt  to  test  this.  The 
hot  body  was  insulated  Mid  coWMicUd  irfUl  an  electroscope ;  bnt 
a»  electrical  distorbanoe  «w  ohMiwd,  aor  oonld  anjr  electiilica- 
tioo  be  got  from  tbo  datt  aad  bot  air  Mraaaiing  up  bom  the  hot 
wires.  The  effects  of  deotrlfioatloa  were  stnaiMi  br  insulating 
aad  diaiging  tha  Iwt  mfMa.  Tbo  ofltat  ma  finna  to  bo  the 
appoiiloortbo  hert  aftet  If  Oe  polcalial  ii  di^  aod  the 
HMfMatiaMAaabaat  ii  aMetokeep  Ibadaatoff  dw  mt- 
Im  of  Oe  b?^  aad  dwdatfc  plane  district,  bat  if  Iba  leatMialan 
Mhb  AT  tha  potaatial  it  iaaaoaed,  a  point  it  laadbtd  iniaa  Aa 
*»«*»t  aunwliao  ttiiHMMUt  the  aeat  efleet,  aad  tba  dust 
partifllai  biaak  ia  apoo  aad  daatiBf  Iba  daik  Miaeo. 

Itwaaofaacnad  fhat  aiter  tba  doat  pnticlea  wtta  deetrified 
Aej  tended  to  daporil  ibaaiiclTii  oa  aaf  tatCaeo  aear  Aam»  aad 
experiments  wera  OMHia  to  dalinaiaa  fha  baat  aoaditiaM  for 
purifying  air  ia  this  nMaacr.  ^  «*•  fooad  lo  bo  bott  dooe  by 
cau»ing  as  rapid  a  discbarge  of  ilacirliliy  aa  pawlbl^  bf  wmmi 
of  pouts,  snrtuot  being  idiuidBaarfbiBt  to  iaotaaia  4*  citelri* 
fieatioa  of  the  daat,  and  toaugaieat  the  rate  of  the  caireots  of 
ab  iriiidi  were  driven  from  the  points.  Tho  e  sotfisees  became 
plaeetaa«Wciidiada»t  deposited  itseUbafankKiaclltdia^ge. 
A  laige  iaak  waa  iioad  taberapidlydleaiadof  amdof  dust 
l>7maatef  a  poiat— tba  daat  beiij|  alaio»t  aatlnlf  dopoaltcd 
aa  Iba  iaiido  aarftoe  of  tba  flaak.  If  the  end  of  the  coodoctor 
ift  Iba  lask  terminated  in  a  sphete,  bat  little  efTect  vras  produced. 
Blaoll icily  has  also  been  found  capable  of  depo^^iting  the  very 
fine  dost  of  the  atmosphere.  The  air  in  a  laiga  flask  was  puri- 
fied nmeh  more  quickly  by  means  of  the  ctacMe  diadiarge  than 
it  oookl  bava  ban  bgr  oMaat  of  aa  air^ponp  aad  ootioa-wool 
filler. 

It  it  shown  that  a  wet  and  hot  .-uriiice  repels  dust  more  than 
twice  as  strongly  as  a  hot  dry  one.  From  this  it  is  concluded 
that  the  heat  and  moisture  in  our  lungs  exert  a  pmtecting  influ- 
ence  on  the  surface  of  the  bronchial  tubes  and  tend  to  keep  the 
dost  in  the  air  which  is  ebbing  and  flowini;  through  them  from 
oomfaig  into  contact  with  their  surfaces.  This  was  illustrated  by 
placing  a  hot  and  wet  surface  in  a  current  of  dense  smoke,  where 
It  remained  some  time  without  receiving  a  speck  of  soot,  ^hile 
a  simihir  surface,  but  cold,  was  blacketud  with  the  »moliie.  It 
is  pointed  out  that  on  account  of  the  irregularities  on  the  surface 
of  the  tnbes,  and  of  the  nir>rc  violent  movements  of  the  air  in 
the  lungK,  and  on  .-iccnunt  of  curves  ami  1  rojecting  edges,  the 
protection  in  the  lungs  is  n  a  pcrfrct.  .Still  jt  is  thought  that 
this  rc|>elling  action  at  thoe  surfaces  niU't  have  some  influence, 
and  it  reems  poi>ible  it  n-.iy  son^e  dinntic  effects,  a<  it 

U  evident  that  the  luIV.;^  \<  I!  Se  n -.ich  better  protected  in  such 
places  as  UavDs  11;. t/,  .  '1,1  'he  ;rjr  is  cold  and  'iiy,  an.i  the 
rejielling  forces  at  a  ui-init  uui,  thun  at  places  lilsc  Ma  l>'ir.i, 
where  the  air  is  warm  ami  luoi  t  aiiii  thc>-e  fi>rce<  are  \t  a  iii  ni- 
mutu.  This  point  can,  however,  only  be  determined  satisfaclurily 
by  :ii.a' ' :i,u  n]  cx.iminations  of  huiga  which  bava  Itfcd  aader 
the  (Jit'Liiiit  ci.iiuiitions. 

In  the  cxiienmeuts  it  was  obscrvc<l  tli.'.t  ihist  not  only  tended 
to  nii)\c  aw.iy  I'lom  hut  .^uif.ices,  but  al^  1  that  it  ua^  attracic  l  by 
cold  ones,  and  altacheii  it  elf  t  )  ihem.  To  -luiy  tin--  clTcct 
Hla>s  pilaiei  were  put  in  ditleicnt  •,l0^itl  .11^  near  the  l:ot  jilatimini 
"ire.  \'ery  beautiful  iuipro>sions  of  the  liark  pl.tnc  can  be 
obtained  by  placing  a  piece  of  gla-s  vfrtically  ai  d  transv<  i  srly 
over  the  hot  wire.  The  hot  air  in  tlowingover  the  i;!^'-'-.  <le;i  '5its 
it*  dust  on  the  surface  of  the  plate  leavinij  a  clem  line  in  the 
middle,  indicatiiii^  wJicrc  the  ilu^tles^i  ■  t  (he  I'ark  plane  had 
.  (ussed.    In  this  way  the  dust  is  trapped  un  the  glass  to  which  it 


adheres  with  some  firmness,  and  not  only  the  Impressions  but 
the  dark  planes  themselves  may  thu.s  be  preserved.' 

Other  experiments  to  stody  the  repulsion  and  attraction  of  hot 
and  cold  surfaces  were  made  by  placing  gfaua  plates  on  both 
sides  of  (he  hot  u  ire.  An  interesting  retalt  waa  obtained  when 
the  plates  were  about  I  mm.  apart.  Using  magae^  powder, 
the  particles  couKi  be  seen  ri>ing  in  the  current,  and  approacUag 
the  hot  wire  ;  they  were  then  observed  to  be  violently  repelleS 
towards  the  cold  surface  to  which  they  adhered.  If  tbare  waa 
sufliciei.t  difTcrence  of  laoipetature,  not  a  stn|^paitide  of  daat 
was  carried  by  the  current  past  the  liot  wira. 

A  thct-mic  fdter  is  then  desaihcd.  Ia  tllit  filter  the  air  la 
passed  through  tlto  tpaee  formed  betweaa  two  oaweatrie  talwa. 
One  tube  k  kept  oold  bjr  a  stream  of  waMf,  aad  tte  otiiar  bealad 
by  means  of  .steam  or  a  flave.  Tbia  laalraaMat  waa  tboaa  ia 
action  ;  one  end  of  the  filter  was  coaiiacled  wi^  a  ^as  fliiak, 
in  which  the  condition  of  the  air  waa  tailed.  So  loqg  as  dw 
difference  of  tempentore  wai  kept  op^  and  dia  eonaat  ttOt  lOO 
rapid,  the  air  pataiag  thnugh  it  >bowed  no  Mgna  of  producing 
cloudy  oondeaiaiion  on  tlie  pressure  being  (adoead,  »liowing 
that  the  filter  had  tr^iped  all,  c««a  tba  biTOiibia  ( 

Some  experiments  oa  tba  oRki  of  dilRuhai  oa  tta  4 
of  dnst  at  the  taiftoe  of  a  diaphragm  ai«  daieribi 
carbonle  add  diiiiitat  iaio  a  tpace,  the  daa  ooaet  date  to  Aa 
diflutiaf  aatfiie^  bat  if  bydragen  is  the  dtflbifay  gM^  a  dear 
tpaoa  It  fimaed  fai  froat  of  die  diapm 

Aa  nrpltaatkm  ia  tlwa  eflaed  of  tbo  vipaUott  of  dust  by 
bataailbMt  aadilaattnwtioB  bfcddoaa^  It  aaeau  possible, 
thatdwdattodgbt  berepelledb  tha  taaie  ww  as  tba  naet  of 
aCrookca'fadioBMter,  byaradiotkmaftoL  Tbat  dda  hh  aot 
tha  (nw  captoaadon  mub  bovravart  pmad  bj  pladqc  to  d« 
dail4w«  a  potUbid  dhar  flat  leitaaifiMt^  ona  half  of  wUA 
was  coatod  widi  haip^ifawk,  wbaa  it  waa  found  that  the  dsrit 
spaoe  ia  fioat  of  tba  huap-liladt  was  aot  any  thicker  than  Aat 
ia  froat  of  tha  poiiibed  aietal.  It  b  thought  that  the  repulfion 
l«  daa  to  the  diBhrioa  of  the  hot  and  cold  air  molecules.  The  hot 
sorfsce  repels  because  the  outward  difittsing  oMdecalca  are  hot, 
aod  have  greater  kinetic  energy  than  the  inward  moving;  ones ; 
and  as  the  fide  of  the  dust  particle  nest  tba  hot  nvfaoe  ia 
bombarded  by  a  larger  number  of  hot  motecniet  diaa  the  other 
side,  -it  is  driven  away  from  the  hot  surface,  llie  attraction  of 
a  cold  surtue  is  explained  by  the  less  kinetic  energy  of  the 
outward  ibaa  of  the  inward  diffusing  molecules.  Some  experi> 
wents  are  referred  to,  to  xhow  that  the  rate  at  which  gas  mole- 
cules diffuse  indicate  that  this  diffusion  effect  is  saneiaat  to 
account  for  the  repulsion  and  attraction  of  the  dnst. 

If  the  explauation  here  given  is  correct,  then  the  dust  is 
repelled  in  the  same  way  a  vane  of  a  radiometer  when  placed 
in  ir<>nt  of  a  ^uiface  fixed  inside  the  radiometer  bulb,  and  hotter 
than  the  ic!iidnal  gas,  the  [vincipal  part  of  the  energy  pro- 
ducing the  motion  being  transferred  from  tlie  h  it  •.•.rface  to  the 
re|>elled  Nurfacc  by  the  kin«tic  energy  of  the  tuoleculcs,  and  not 
by  radiation. 

In  illu  trntioii  of  t!,c  teii  lciiLv  <  f  Just  to  move  from  hot  and 
to  ■l';[ii^it  itself  i-n  c  i'.A  -urfauTits,  the  Tc'IImh  in-j  experiments 
were  made.  I  wj  luiir.irs,  o:  p  hot  and  the  other  cold,  tixed 
face  to  face  ami  do  c  to  eieh  other,  were  |ilaced  in  a  vessel 
filled  with  a  lieiiie  tlou.l  <'l  in.igiie  in,  made  by  I  urning  roag- 
nc-ium  w  ;rc.  iVtter  a  sh.jrt  time  the  ujinoj  were  taken  out  and 
examsm  i.  1  he  hot  one  wa-.  ijiiite  cU.ni,  \slide  the  cold  one 
w  a  -  w  hitc  with  inagne  ia  du  t.  In  pnolher  experiniciit  a  1  o' i 
uictal  roii  was  dipjxd  Into  ~i>me  hot  mague>ia  powder ;  when 
taken  out  il  li.td  a  elilb  vbuj  ed  iikus  of  laatnilla  adlMliaK  tO  ill 
ciui,  while  a  hat  rod  attracted  ijui  e. 

1  liis  tcr.dcncy  of  dust  to  leave  hot  surfaces  and  attach  i'self 
to  cold  <lnc^  cx[)bins  a  number  of  familiar  thing",  among  others 
it  tell'  lis  uliytlie  v  ails  and  furniture  of  a  stove- heated  room 
are  always  dirtier  than  thosc  of  a  firc-warnied  one.  In  the  one 
case  the  air  is  warmer  than  the  surface.s.  and  in  the  other  the 
surfaces  are  warmer  than  the  air.  This  effect  of  temperature  is 
even  necc»ary  t  j  ex|«lain  w  hy  -0  u.utli  soot  collects  in  a  chiumcy. 
It  explains  somethmg  of  the  peculiar  liquid-like  movements 
of  hot  powden,  aad  pctfaapa  aootaAiiv  of  tlw  apbcraidd 
ci'iidition. 

l  or  jirautKal  applications,  it  is  suggested  that  this  effei;!  of 
temperature  might  be  made  available  in  many  chemical  works 
for  the  condensation  of  fumes,  and  that  it  mi^t  also  be  nted 
■  SririSinru  ( f  these  trapped  dark  plans  wm  shova  at  ilw 

^■iiic  vf  ihciii  liuiJi,-       white  powdi 
of  ciurooal  deposited  uo  opal  kIsss. 
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for  trapping  foot  in  chimney';.  A  'iTiall  !ri»i)  of  lliis  Uiml  was 
shown.  It  consisted  of  a  tall  lartal  liiix:  or  chinincy,  surniumieil 
by  another  tube  slightly  InrKt-r.  The  pn-iilucts  of  couihuition 
are  taken  np  the  centre  tube  nnd  diiwn  the  intcrvcnini;  sijacc 
The  heat  of  the  •.•a«e'i  is  thus  iiia<le  to  do  its  own  filtcriii};. 
This  appnratu'i  bcinj;  placed  over  n  smoky  lamp,  it  tr.appcd  out 
uio^t  of  the  soot,  and  deposited  it  on  the  iiiMde  of  tl^c  outer 
tulve.  This  arr.ingcnient  of  .ipparalu-  i-  too  indicate  and  trouble- 
s.Miic  U'T  general  use,  ar.d  it  is  -uj^jjcsred  that,  as  l>y  simply 
c<>o!ir;^  t;a*es  in  presence  of  jilciity  ot  surface  much  of  its  dust 
is  deposited,  it  niujlit  he  p(i--.il)le  and  advanta^;eous  under 
certain  conditions  1  >  |Minfy  air  by  heating  ami  cooling  it  a 
nnmber  of  limes  w  liith  coidd  be  done  at  a  small  exi>eu»e  by 
meam  of  reL'ftiei;itor^. 

Experiments  were  also  ntnde  i>y  di-ch.irj;ing  electricity  inti« 
the  smoke  in  a  chimney.  This  also  produced  a  marked  dimmti- 
tion  in  the  blackncM  of  the  escaping  smoke.  The  wpply  ot 
electricity  of  raffictettljr  high  potCBtHl  it  Iwwm  ft  oiaicnlty 
for  the  jiresent. 


A  VAST  DUST  ENVELOPE^ 

CCISMTIFIC  Men  turn  cviani  ««taKiiiBiui7  iiMMit  in  the 
*^  wondcrfidly  WUtant  niiMts  tbtt  livre  tar  Mm  tiiM  pa  t 
twcn  obMmd  ia  dUTotat  nits  of  Um  world.  Variou  theories 
have  hem  admiifledt  bntaU«reftgMed  dnt  tke  iwl  cause  is  not 
TCt  ddbitd^  detenniiicd  At  tlie  Awvoort  House  vnterday,  a 
THhnir  reporter  spent  a  coople  of  hours  with  Prof.  S.  P. 
Lnagl^t  estranoiBeret  AllKheny  Observatory,  AUe^wny,  Penn. 
Hii  tdcin  npeMdw  topio  of  the  tnuaaiarifaiiity  of  Hg^  thiravsh 
il^eifaelewt 


*'  At  first  I  sBppoeed  die  enneet  aatter  a  kol  phenoiMoon, 
hot  when  the  reporls  showed  &  to  have  been  visihw  ell  over  the 


wwld,  k  «ns  obviomt  that  we  must  loo^v  for  eoiiie  eqiaal^feiKnl 
caace.  We  kitaw  but  two  likely  uiiey,  and  tlieie  Bava  been 
akaadj  hroagbt  forward.  One  is  the  advent  of  an  aaasnal 
anunmt  of  meteoric  dust.  V^hile  iomething  over  ten  millions  of 
Bseteorilfs  are  known  to  enter  our  atmosphere  daily,  which  are 
dinipatcd  in  dnst  and  vaponr  in  the  upper  atmosphere,  the  total 
moss  of  these  is  small  as  coui)>ar  d  niih  the  bulk  of  the  atmo- 
s|diere  itself,  althon«h  absolutely  lirge.  It  is  difficult  to  slate 
with  precision  what  this  amount  is.  Hut  several  lines  of  evidence 
lead  us  to  think  it  is  approxiiuately  not  greatly  less  than  100 
tons  per  diem,  nor  i^eatly  more  than  1,000  Ions  per  diem. 
Takii^;  the  lai]Be»t  estimate  as  still  l>eIow  the  truth,  we  must 
suppose  an  eaonBOUsly  greater  accession  than  thU  to  supply 
quantity  salBcient  to  pitxlnce  the  phenomenon  in  nueftion  ;  and 
It  is  hardly  pojsible  lo  imagine  Micti  a  meteoric  inflow  unaccom- 
panied with  visual  phenomena  in  the  f  nn  of  Shooting  stars,' 
which  wi.uld  make  its  advent  visible  to  all.  Admitting,  then, 
the  possibility  of  mete  ric  influence,  we  must  consider  it  to  be 
aetertheleia  extremely  improbable. 

"There  is  another  cause,  which  I  understand  has  been  sug- 
gested liy  Mr.  Lockyer — thr^.n^h  I  have  not  seen  bU  article — 
which  teems  to  be  more  acccpiahie — ihat  of  volcanic  dust ;  and 
In  relation  to  this  ]irc5cnce  of  dust  in  the  entire  atmosphere  of 
the  planet,  I  can  liffcr  s  mie  little  pcr'-onal  cx|:eririice.  In  1878 
I  was  on  the  upper  -1  ipesof  .Mount  Ftna,  in  the  vidcnnic  wastes, 
Uirec  or  four  hour  -'  jonniey  nb  ,ve  tlie  /  jne  of  icrtile  ground.  I 
passed  a  jtortion  of  tiic  wint'r  at  that  elevation  engafjcd  in 
stnd>'ing  the  ttaiisparcncy  of  tlie  earlli's  ntn.o^jtlierc.  I  was 
much  imprcs^cd  by  the  fact  that  hcf-,  m  :i  i'o  here  the  air  is 
suppo^ed  to  be  .is  clear  as  anywii'.ic  111  the  \v  ihl,  at  this  C'.>n- 
siaerable  altitude,  .im'  where  i<c  u  c;e  -nr. uiniu-d  l)y  snow -fields 
and  deserts  uf  li!a;l.  la%a,  the  tvlc-'.'  >ie  sh  med  that  the  air  was 
filled  with  niinutf  rlv:-t  [lA'ticIes.  wliii  h  cv  i  loi.tlv  hid  no  relation 
to  the  1  jcal  urriiundlii.;  ,  1  ul  aj  isxrcntly  firi.ic.!  a  juirti  ui  of  an 
envelM|  e  to'iiuioa  to  the  whole  ea'th.  I  was  coiifiriiird  in  thi-, 
opiniuii  by  niy  rc.-.dlcction  tliat  I'lof.  Sinjlli,  on  t!ie  I'cak 

of  TeriLTilfe,  in  inid-occan,  s.-\vv  these  strata  .-f  duvt  ri  dtiK  to  the 
height  of  over  a  uiile,  rcachinij  out  to  the  huriz m  in  every 
direction,  and  ro  d<  use  that  they  frequently  hid  a  neigh'  o'iri:ig 
island  mountain,  whose  peak  rose  above  ihcin.  as  though  out  ot 
an  u.ipcrsea.  In  iSSi  I  was  on  Mount  \Vhitncy,  in  .'•outhcrn 
California,  the  highest  peak  in  the  United  States,  unless  fome 
of  tfaa  Alaikaa  aMaataias  can  rival  It.  1  had  goae  there  with 
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an  expedition  from  the  Allegheny  Observatory,  under  the  otiicul 
dirccli  in  uf  '.cni  r.il  II.i:-cn,  1/  the  Si^^iial  Service,  and  hsd 
cam[<cd  at  an  ahiiude  ■  .f  i2,<yio(t^l,  \utli  a  siiecial  oiiject  of 
studying  analogous  j  hc  liMiirna.  (hi  a-.ceniiiiig  (he  i>ea'k  of 
Whitney,  trom  r.n  altitiuir  .f  utarly  15,000  !eet  the  eye  hx^ks 
to  the  east  over  ■  nc  ol  ilio  lan-t  barren  regions  111  the  world. 
Immediately  at  the  foot  ot  the  mountain  is  Ihe  lii\o  i'esert,  ai  d 
on  the  east  a  range  of  m mntnins  i  irallc!  lo  tlic  >icrr.i  Ncvida-. 
but  only  abf  ut  10,000  feel  in  heijjht.  1  roni  t'r.r  valley  the 
atmus|  l-.ere  had  apieareji  l>eautifully  cU-ar,  but  fiom  iht- 
aunal  lii:iL;ht  we  looked  dow  n  on  w  hat  seeiuetl  a  kind  of  level 
du^^t  I  ccaii,  invisible  from  below,  but  who--e  depth  was  six  01 
seven  thou-and  feet,  as  the  upper  pvortion  unly  of  the  op!^>i»ilc 
mr  untain  range  rose  clearly  out  of  it.  I  he  colour  of  the  light 
renccled  to  u<  from  this  dust-ocean  was  cle  ily  red,  aini  it 
strttclie'l  as  far  as  the  eye  could  reacti  in  every  direction, 
although  there  was  no  sjiccial  wind  or  local  cau^c  for  it.  It  wa, 
evidently  like  the  dust  s<ci)  in  mid-ocean  fr  ;in  the  Tcik  of 
TenciilTc — '■oinethin',;  present  all  the  time,  :»nd.  a  pemiLineni 
ingredient  in  the  caith's  atmosphere. 

"  At  our  own  great  elevation  the  sky  was  ol  a  remarkably  deep 
violet,  and  it  seemed  at  f:r  I  as  if  no  dust  was  present  ir  ih 
upper  air,  but  in  gettii  g,  ju  .t  at  noon,  in  the  edge  of  the-haJov» 
of  a  raii^e  of  tliif-  wliicli  rL>se  1,200  feet  above  us,  ihc  sky  im- 
mediately about  the  »un  took  on  a  v^hitish  hue.  On  scrutinisint^ 
this  through  the  telescope  it  wa-  i.jund  lo  be  due  to  luyruuls  ol 
the  minutesr  dust  particles.  1  was  here  at  a  fir  gi eater  height 
th.iii  t'.ie  u'lunit  of  Etna,  \\  ith  nothing  aronnd  uie  except  granite 
and  ?now-ticlds,  and  the  pre-encc  of  this  du'-t  in  a  cumparaiively 
calui  air  n  iuh  impressed  me.  I  mentionctl  it  to  Mr.  Clarence 
Kinfj,  then  Direct  or  of  the  t  ni'efi  ."^tatrs  ( lefdog  cal  Sur\-e)'s 
who  \'.  .1 ,  ■nc  (if  ;('.•■  tust  tii  n-comi  M  iin;  Whitney,  .ind  he 
inti  rii;ed  iin"  Mint  this  upjier  dust  w  as  |  r^  diably  due  trj  the  '  loess  ' 
ut  t  iiiti.i,  li.\'. ing  iiccn  bor.-e  across  the  I'acific  and  a  '(uarler  of 
the  w  ly  ar  iiiiid  the  u  tM.  We  were  at  the  suoimit  ol  the  con- 
tiiiei;'.  and  tlie  .i:r  uhich  swept  by  us  was  unmingled  "iih  tha: 
of  the  lower  regi  >ns  .if  the  rarlli  -  M;rf.-icc.  Lven  at  lhi»  great 
altitude  the  dusi  via-.  periictuiH)  >  re-^nt  in  the  air,  a  d  I  bccanit 
confirTned  in  the  ojnnion  lli.ii  liiere  is  a  peruiauent  du--l  -lid 
inclosing  tlic  whole  jilanct  t  i  a  height  certainly  of  ab  at  thret 
miles  (w here  dirci :t  oliservali  in  hits  f  illowcd  itK  .".nd  mt  inii>r  j'j- 
ably  to  a  height  even  i;r<  atei  ;  t  ir  we  have  no  rcas  >n  to  suppoii- 
that  the  da-t  carried  up  tr..m  tlie  earth  s  mrl.tce  'tups  at  Ibc 
hcifiht  t  1  wlueh  VIC  have  a  ccnded.  1  he  miteoiile  .  which  arv- 
convuuicd  at  an  aver.igr  lifi;;ht  f  twenty  t  i  f  irty  iini-.-- ,  mm: 
add  'omew  lia'  to  tbis  i  hir  >  ;  nervations  «i:ii  ^pecMi  a[)ia!a"us 
on  Mount  W  hit:iey  went  t>>  h  iv.  that  the  reii  rays  .ite  trnn- 
milled  wi:h  ;;realcs'  tacili'v  lliriiu^h  <  ur  nir  and  ie;.derisi  i 
exlrcnirly  prd'able  iht  this  has  a  very  large  share  in  I  he  colours 
of  a  el' udles-i  sky  a*,  sun-ct  and  sunri-c,  these  colours  dopoadiRK 
largely  uixin  the  average  size  of  the  dust  panicles. 

"  It  i-.  especially  worth  notice  lliat,  as  far  as  mch  observation-, 
go,  we  have  no  reason  tq  doubt  that  the  finer  du  t  from  the 
earth'>  surface  is  cjirricd  up  to  a  surprising  altitude.  I  speak 
here,  not  of  the  grrs-ser  du-t  particles,  l  ut  of  tho»e  which  art- 
so  fine  a^  to  be  unlividually  invisible,  except  under  favouring 
circumstances,  .iid  uhich  are  minute  that  they  might  be  an 
almost  un'iii^ie  i  lane  in  ettling  to  the  ground,  even  if  the  atmo- 
cpbere  were  t  >  become  }H:rfcctly  quiet.  I  hav«  not  at  hand  any 
data  for  esiimaling  the  amount  of  du^l  thrown  into  iheair  by  sucb 
enipiions  a^  ihi  so  which  recently  occurred  in  Java  and  Alaska, 
but  it  is  quite  certain,  if  the  account's  we  have  are  not  exaggerated, 
that  the  former  alone  must  have  been  oonnted  by  miUioaa  of  tow 
and  mu.st  in  all  probabibtjr  have  exceeded  in  aauNmt  that  caa> 
tributed  by  meteorites  during  an  entire  jwar.  Neither 
be  supposed  that  ihbwill  at  once  sink  to  the  surface 
Even  the  smoke  of  a  conflagration  so  utterly  in.significant, 
pared  with  nature's  scale,  as  the  burning  of  (  hitago,  waa, 
according  to  Mr.  Clarence  Kin,',  perceived  on  the  I'acific  Coast; 
nor  is  there  any  i  n]irobal)iliiy  that  I  can  see  in  supposing  that 
tha  eruption  at  Krakatoa  mav  have  charged  the  at  ttosphere  of 
the  while  planet  (or  at  least  of  a  lielt  aaSwiing  it)  for  months 
with  panicles  sufficiently  large  to  scatter  the  rays  of  red  light 
and  partially  abs<-<rh  the  others,  and  to  produce  the  pheBonaaon 
that  is  now  exciting  s'j  much  public  interest.  We  must  not  con- 
clude that  the  caii'e  of  the  phenomenon  is  certainly  known.  It 
ia  noL  liut  I  am  inclined  to  think  that  there  is  not  only  no 
aataeedcnt  improbability  that  these  volcanic  erapiions  oai 
aa  naprecedeatcd  scale  are  the  canae,  hot  that  they  are  the  1 
likalf  casta  whiefa  w«  caa  ase^n." 
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THE  ORIGIN  OF  THE  SCENERY  OF  THE 

BRITISH  ISLASDS^ 

'VHEianlar  puhkm  of  liritai'i,  which  we  are  accustomed  to 
^  rMKd  u  an  eaicniia]  ao<l  aboriginal  feature  of  the  c  mntry, 
b  men^  accidental,  and  has  not  ahvaya  been  nMtntainc<i.  The 
intimate  relation  of  Britain  «iib  the  Continent  is  well  shun  n  l>y  the 
Admiralty  charts.  If  the  west  of  Karope  were  elevated  200ft. — 
(hat  i»,  the  height  of  the  (.oiidon  Monument— the  Straits  of  Dover, 
half  of  the  North  Sea,  and  a  larj;e  part  of  the  English  Channel 
wnikt  be  turned  into  drjf  land.  If  the  elevation  extended  to  600ft. 
^hat  is  merely  the  united  heights  of  St.  I'aul's  and  the  .Monu- 
ment—the  wboU  of  the  North  Sea,  the  Baltic,  and  the  English 
Channel  would  beeoM  had.  There  would  likevue  he  added 
to  the  European  area  a  belt  of  territory  from  100  to  150  miles 
broad,  atretcbiiic  to  the  west  of  Ireland  niiU  .Sc  >;land.  A  vast 
plain  would  unite  Britain  to  Denm.-irk,  Holland,  and  Dclgiom, 
aad  would  present  two  platfbnns,  uf  nhich  the  ni  ire  southerly 
woald  stretoi  from  what  are  now  the  Straits  ol  Dover  northward 
to  the  northern  edge  of  the  Dogger  Bank.  The  steep  declivity 
aqiarating  the  two  plateaux  is  doabtlcn  a  prolon|{atiao  of  the 
Jarasaic  and  Creuceous  escarpmenu  of  Yorkanire.  It  it  tfcadied 
at  either  end  by  marked  deprasiooi,  of  which  the  wcftem  is  a 
magoifioent  valley  through  which  the  united  waters  of  the  Rhine 
and  Thaaea  would  flow  between  the  Dofxer  Bank  and  the  York- 
ihire  di&.  Tbt  eastern  gap  w  ould  allow  the  oomfaiMd  Elbe 
aad  Woer  to  cacape  into  the  northern  plabi.  Pcnsiblgr  all  those 
lifcn  would  unite  on  that  plain,  but,  hi  aay  case,  tbw  wovld  fiUI 
into  a  noble  Qord  which  wo«ld  then  be  revealed  bmnAK^  the 
aouthera  coast  liat  of  Norway.  Altogether  n  ana  aon  dun 
«hfflM  that  oCBftetavooU  be  added  to  Europe.  Bjatalalri-e 
of  1,800  iMlb  BlitaiB««id  bo  united  to  the  Fhroe  Uaada  and 
ledandj  white  fheAietleaad  AtktadeOeeMSWMdibaaepar- 
atad.  FtanHs  poAioa  OB  teooaanio  hoidcraf  •  contiant, 
Brihda  has  been  espoiei  to  «iiMl  variety  of  geolaghalthMHe. 
In  audi  apoaMoo  ■nriaautMMi  and  depoeit  «•  OMNt  MOve, 
uad  a  1^1^  unheml  erdc|MBriou,  which  would  hnw  BO  m^lble 
cflMt  In  Oe  inlcriar  of  n  tinntiwal,  aulMa  all  Ae  dUhNaee 
between  land  aad  mtor.  Ifoeow,  iheraappeantohaatOKl- 
eDcy  to  specialdfrtufhaneealoof  Aaadfaof  aaoem.  Aatrica 
aStraa  tte  noit  narked  ptoon  of  Vm  t«adanqr»  hat  b  the 
atfaatsn  of  SeaadiaaTla  aad  iia  pnloaMliaa  into  SmHlami  and 
IreiaBidheiaiinoartobetnoM  ofriiSar  aaaiant  ri4|fav  up 
of  tta  OMtiriB  Mdar  of  Eurape. 

Hmm  is  a  markaUe  oaaveracaan  of  Mwliiikil  fomatkns  in 
Britain,  each  taarf^  with  it  tta  ohartiilrriitii  aceaery.  The 
rugged  crystalBoa  HOIS  of  Nonnw  m^pear  in  the  Scottish 
Highlands ;  tho  Ivtiia  Chalk,  irilh  n  ■Booth  downs  and  gentle 
eacarpment,  iuuIAm  aoroat  to  lu  firom  the  north  of  France ; 
the  great  plaina  of  Nocth  Gerraanjr,  atrewn  with  the  debris  of 
die  northern  hilli^  extends  into  our  casters  lowUmds ;  even  the 
volcanic  plateaox  of  lodaad  and  Faroe  are  prolonged  into  the 
Inner  Hebrides  and  the  north  of  IieUnd. 

Hie  present  sur&ce  of  Britain  is  the  result  of  a  long,  compli- 
cated process  in  which  un<lerground  movements,  though  some- 
times potent,  have  only  operated  occasionally,  while  superficial 
erosion  has  been  cootinnous,  u>  long  as  any  land  has  remained 
above  the  sea.  The  order  of  appearance  of  the  existing  features 
is  not  necessarily  that  of  dw  diroBolo|^cal  aequence  of  the  rocks. 
The  oldest  formationa  have  all  been  buried  mider  later  accumula- 
tion.'i,  and  their  re-emergence  at  the  surface  has  only  been  brought 
about  after  enormous  denudation.  In  its  general  growth,  Britain 
like  the  rest  of  Kurope  has,  on  the  whole,  increase<l  from  the  north 
by  succes>ive  additions  along  its  southern  border.  The  oldest 
iiphcAvnls  ridded  up  the  Pabcozoic  rocks  into  folds  running  north- 
north-east  and  »onth-south-we<it,  as  may  yet  be  seen  in  Scotland, 
in  tlie  1  like  Country,  and  in  Wales.  By  a  later  scric^  of  folds 
the  younger  PaLitoroic  rocks  were  thrown  into  nortii  and  stmlh 
and  cast  and  \vc<t  ridges,  thi-  latter  of  which  still  powerfully 
nffcct  the  to]io^'ni])hy  in  southern  Ireland,  and  thence  through 
South  W.ile-,  a;id  Het^i:iin.  .-Kn  Mst  and  west  direction  was 
foDdwe  l  bv  tlir  more  ini]Kjrt,nit  -uWeijuent  liurotKjan  liisturb- 
.ince-,  ^iicb  .1-  tJiose  that  nphcived  tlie  I'yrcncc  ,  lura,  ;uid  Alp?. 
.Some  of  the  latest  movements  that  liave  |)o\\  l-i  fully  altccted  the 
development  of  our  M:encry  «cre  tho.sc  that  t^.ivc  the  Secondary 
rocks  their  fjeiieral  tilt  tr.  ■iouth-cast.  It  is  very  doubtful  if  any 
i-art  it'  the  Lx;-,-.iiij;  toj.  :^;r3l'hy  can  l»c  s-itisfactorily  tracdi  back 
tieyond  middle  or  older  Tertiary  timc^  The  amount  of  erosion 
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ofaoawof  dwhaideatrodca  of  dw  eoBBtoy  ainee  diat  date  hat 
boen  prodigious,  as  maj  ha  aean  ia  the  fragoMalaiy  coadidoa  of 
die  VBiciiiic  pbtaaux  of  the  Inaer  Hetnidea. 

ThonaJBtopoBapUcalioatuMa  of  Britela  mt  be  ananged 
aa  niownlaiiWL  tablelandi^  vall«r*i  oad  plaina.  All  our  moon- 
taias  aratte  awetof eradoB  00  awaBol|hiiid  aaeecaiivelv  upheaved 
abovBdMaaa.  ia  die  devdopoMnt  of  dtair  flDtaa,  ttie  general 
ontltaet  have  been  nunlr  detemined  bf  cnaioB  Independent 
of  geological  stniclure  ;  while  the  details  luve ben  dliefijr  guided 
by  structure,  l>ut  i-irtially  also  by  the  rale 'and  Idndof  croaion. 
RHgadaess,  fur  example,  has  resulted  primarily  from  simture, 
but  ua been  ajQn-avated  by  greater  actiritjr  of  eroeion.  The  moon- 
uinoua  wealp  anih  a  greater  rainfell  and  steeper  aU»pes,  is  more 
rugged  thaa  dw  nonntainons  east  The  taUelands  of  Britain 
are  of  two  orders  i,  those  of  depoeit,  which  may  be  either  \ft) 
of  sedimentary  rocks,  horisontal  or  nearly  so,  as  in  the  miUstone 
grit  and  Jurassic  plateaux  of  Yorkshire,  or  (b)  of  volcanic  rodu, 
as  in  tlie  wide  plateaus  of  Antrim,  MuU,  and  Skye ;  a,  those 
of  erosion,  where,  as  the  result  of  long-cootinned  deyadation, 
a  series  of  plicated  rocks  has  been  cut  down  into  a  more  or  lesa 
nnifornly  level  surface,  as  in  South  Wales.  By  the  devation  of 
such  a  surfiMe  into  a  high  plateau,  erosion  begins  anew,  and  the 
plateau  is  eventually  trenched  into  a  system  of  ridges  and 
isolated  hilh,  as  has  happened  in  the  Highlands.  The  valley^! 
of  Britain  are  the  re!^ult  of  erosion  either  (a)  guided  by  geological 
structure,  as  in  what  are  called  longitudinal  valleys,  that  is, 
valleys  which  run  along  the  strike  or  outcrop  of  formations,  as 
the  Great  Glen  and  Glen  Spey  in  Scotland  and  the  valleys  of  the 
Trent  and  Avon  in  England ;  or  (b)  independent  of  geolo^cal 
structure,  as  in  the  transverse  valleys  which  embrace  the  great 
ni.ajority  of  liritish  examples.  Our  plains  have  been  produced 
by  the  s|>re*ding  out  of  dctritut  by  the  operation  of  rain  and 
rivers,  as  in  river  terraces  and  alluvial  plains  ;  by  the  sei,  ivs 
in  raised  lieaches  ;  or  by  Land-ice  and  floating-icc,  as  in  the 
glacial  drifts  of  the  Lowlands.  The  existing  water-lied  <>f 
Britain  is  profoundly  significant,  affording  a  kind  of  epiiouie  of 
the  geological  revolutions  through  which  the  surface  of  the 
country  has  passed.  It  lies  nearer  the  west  than  the  cast  coast. 
T!  .  .•  tern  slnpc  hcin^  thus  the  -.leei'c-r,  as  well  as  the  mare 
ra-.iiv,  <_--.jSiL.n  umst  Ik.-  greater  uu  that  side,  and  cons-cijuentiy 
th'.-  .It (-.--lied  iiiu-t  l>c  4  iwly  moving  cast".ird.  Probably  the 
oldchl  par*,  of  thi-  walcr?hcd  is  to  l>c  found  m  the  llif^hlands, 
where  its  ti end  from  north  north-c-.i-t  to  Muth  s  juih-wcst  was 
determined  by  the  older  ral.t-i)Zi)ic  uj-lu-aval.  Its  c  uitinuity  has 
been  interruv'tcd  by  the  disl  icalion  of  the  Cif.-.it  (^Icn.  Aft<  r 
quitting  thv  lli^hlanils  it  wanders  arru-s  thi?  -Sc  ittish  I.owlawts 
atni  .Southern  Upland-;,  with  no  n-  ard  to  the  dmninant  geological 
structure  of  Ihe-e  districts,  a^  if,  lu-n  it  >  c  auM-  w  as  originally  de- 
termined, they  had  been  buried  vmdcr  so  va^t  a  ma>^  of  superin- 
cumbent rock  that  their  i-tructiircdid  no;  allcct  the  surf  it>.'.  Running  , 
down  the  Pennine  Chain  the  watershed  traverse-  a  re;;ii>n  of 
enormous  erosion,  yet  from  its  general  coincidence  witli  the  line 
of  the  axis  of  elevation,  we  may  perhaps  infer  thai  the  anticline 
of  the  I'cnnine  Chain  h.as  never  l«en  lost  under  an  overlying 
sheet  of  later  undisturbed  rocks.  The  remarkable  change  in  the 
character  of  the  watershed  south  of  the  Pennine  Chain  c  irrics  us 
hack  to  the  time  when  the  great  plain  of  the  Secondary  rocks  of 
Kni>land  was  upraised  with  a  gentle  inclinati  m  to  east  and  south- 
c.i^t.  The  softer  strata  between  the  harder  escarpment-forming 
members  of  the  Jurassic  series  and  the  Pal.a-o/.iic  rocks  of  the 
Pennine  Chain  were  worn  away,  and  two  rivers  carrying  off 
the  drainage  of  the  southern  end  of  that  chain  flowed  in  oppo- 
site directions,  the  Avon  turnini;  siiuth-we  t  and  the  Trent  north- 
wards. By  degrees  the-c  .streams  in  )vcd  away  across  the 
br  iadcning  plain  of  softer  strata  as  the  escarpments  emerged 
and  rctrcatetl.  At  the  same  time  streams  collected  the  drainage 
from  the  uprising  s'.  itic  jf  -•secondary  rocks  and  flowed  south- 
eastward. Successive  lines  ot  escarpment  have  since  l)een 
developed,  and  many  minor  water-heds  have  ari-en,  while  the 
early  watershed  has  Midergooc^uch^  modifecaUo^tb^  various 
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Skcond  Postcriit  to  Part  IV.  'Thil.  Trans.,'"  Part  11., 
Vol.  clxxiv. 

StriktMg  DiUance. — In  m  iiost-cript  to  Part  IV.  of  oor  re- 
vicarchn,'  we  staled  thai,  with  14.400  cells,  partly  of  ibc  rod 
form,  partly  of  the  chloride  in  |>iwder  form,  the  lengih  of  the 
spark  between  paralioloidal  points  wa«  07  inch  (ly'Smm.), 
and  between  a  point  and  diA  o°62  inch  (15*7  mm.),  and  that 
it  does  not  appear,  therefore,  that  the  law  of  ihe  ip.irk  being  .I'i 
the  square  of  the  nnmber  of  celU  holds  good  l>eyond  a  certain 
number. 


These  resulu  were  obtained  at  the  Royal  Institution ;  «.ince 
the  remival  of  Ihe  Ijattery  to  our  laboratory  we  had  not,  at  the 
date  of  the  po-tscript  to  Part  IV.  of  our  researches,  charged  up 
the  uh  lie  of  it.  Recently,  however,  we  have  put  the  battery  in 
thorough  order,  hy  scraping  the  zinc  rods '  of  ihe  cells  already 
charged  up  and  added  newly  made  up  cells  to  bring  up  Jbe  total 
to  15,000  celU,  all  of  the  rod  form. 

Having  !hi- whole  I $,000  cell*  in  iwfcct  order,  we^thougbt 
that  it  would  Ik  desirable  to  make  fresh  determinations  of  the 
t  Mriking  distance,  increasing  the  potential  a  thousand  cells  at  a 


THOUSAND  CILLS 


lime,  between  two  very  slightly  convex  disks  (plane.<),  a  point 
and  di^k,  axtd  two  iiaraboloidal  point*.  These  points  are  one- 
eighth  of  an  inch  (3'I7S  mm.)  in  diameter,  and  ihrce-ei jhths 
of  on  inch  (9*525  mm.)  long.  In  the  case  of  a  point  and 
ditk,  the  point  was  like  one  of  those  usc.i  fir  two  points,  and 
the  disk  was  l/j  inch  [3*334  cm.]  in  diameter.  The  two 
|>lancs  uMd  were  \-f^  inch  [3*334  cm.]  in  diameter. 

As  the  points,  particolarly  the  negative,  are  deformed  by  the 
discharge,  the  precantion  was  taken  to  touch  np  the  point  after 
each  di«clkarge  in  the  .shaping-tool,  screwed  to  the  mandril  of  the 

'  Phil.  Trnns  ,  pan  ii.  »ol.  dtxi*.  f,  47;,  >cp«-ikte  c:)py  p  149 


lathe,  mentioned  in  Tart  I.  of  our  re$carcbes,*«*and  thus  to 
restore  them  to  a  true  iiarabidoidal  form. 

Rebuilt  were  obtained  which  are  plotted  down  in  the  diagram. 

The  several  results,  the  different  sets  being  distinguished  by 
plain  crosses  or  crosses  with  a  dot,  are  laid  down  on  the  diagram. 
Fig.  I,  to  which  are  aUo  added  other  results  already  published 
from  former  ex|>eriments ;  tbe.s<  lalter  have  a  ring  on  one  of  the 
members  of  the  cross. 

'  Wc  an  »l  prcKM  malciaff  expcrimcolt  in  order  to  preTcnl  i1m  dcfMMit  ol 
oxychlurule  of  tine  on  the  i  oc  rods  by  cjvcring  the  chargioi  thitd  with  ^ 
Uyvi      fvkn'ftn  nil 
I    ^  rAi/.  TiitHt.,  put  i.  vol.  cliii  p.  jsf,  Kparai*  copy  p.  15. 
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From  these  curves  were  deduced  the  numbers  giveo  in  Tables 
I.»  II.,  III.  in  CCS.  a.iit(. 

Table  l.—TwoI>iskt 


3,000 
4,000 


7,« 


9»ooo 
lo^ooo 
11,000 

13,000 

13.000 
14,000 

IS.OOO 
•S.4S0 


In  caii«]r«.f  fUiM 


0*0905 
O«4|0 

0^14 

0*1176 
0-1473 
o-iteo 
0*3146 

o'3566 
04068 

0-4463 
0-4882 
0-5039 


48.770 

4<8x 

io'« 

163 

46,500 

99 

iSS 

45.450 

•  i 

152 

43.770 

t" 

146 

42,510 

425 

»l 

•42 

40i740 

407 

t » 

•36 

38.890 

389 

r  * 

'30 

37.MO 

373 

»l 

124 

36,070 

3 '■'I 

If 

120 

34.920 

3  49 

»l 

116 

33.900 

3"39 

»l 

"3 

33.65a 

3  37 

)• 

112 

3>.9S7 

320 

II 

107 

3>.369 

314 

99 

105 

30.725 

307 

*l 

I03 

30,723 

307 

103 

Tabu  lL-s4I^mt»Mittfldmlmmiml>iA 


DiScTCiKC  of 
potwjMiil  pir 

It*. 

iralB 

f,000 

0'0I23 

81,103 

8  -1 1  X 10" 

3,000 

0*0567 

35.274 

353 

» 

118 

3,000 

01379 

21,755 

2  18 

99 

73 

4,000 

02447 

16,347 

1-63 

>. 

54 

5,000 

0*4029 

12,410 

1-24 

.. 

41 

6,000 

0-5631 

10.655 

1  07 

•* 

36 

7,000 

0-7039 

9.945 

099 

II 

33 

8,000 

0-8447 

9.471 

0-95 

.t 

32 

9.000 

9,270 

093 

.. 

3« 

10,000 

1-0874 

9,196 

0-92 

.1 

31 

lt,O0O 

1-1990 

9.«74 

0  92 

II 

3« 

12,000 

1-3058 

9.»90 

0-92 

,/ 

3» 

13,000 

1-4078 

9.234 

0-92 

>t 

3« 

14,000 

»S'45 

9.244 

092 

«* 

3' 

15,000 

1-6116 

9.307 

093 

3' 

15.450 

1-6600 

9.307 

093 

1 

3' 

Table  III.— 7m»  BmAMdai JPtim 


1,000 
3,000 
3.000 
4.000 
5.000 
6,000 
7,000 
8,000 
9.000 

lO^OOO 

11,000 

12,000 
13.000 
14,000 
15.000 
>S.4S> 


diitaDce  la 
cctuimctfcs 


0-0173 
0*0493 
0*1282 
0-3078 
05107 
06845 

0-  8496 

1-  0117 
1-1602 
1-3913 

«-3«30 

»S2i3 
1*6271 

1-7146 
1*7961 
l-SSoo 


DiflTcrcocc  »>f 
potential  j^cr 
ccDtiactrc. 
VolU 


fncMhjraflbm 


57.866 
40.568 

a3,409 
12,996 
9.790 
8.766 

8.239 

7,908 

7.7S7 
7.744 
7.7S5 
7.873 
7.'J9" 
8,165 

8,35 « 


5  -79  X  10" 

4  06  „ 

234  .. 

••30  „ 

098  ,. 

0-88  ,, 

082  „ 

079  .. 

0-78  „ 

0*77  .. 

o*7«  11 

079  » 

0-80  „ 

0-%2  „ 

o»4  „ 

o'«4  M 


Elaetro- 


«93 

«3S 
78 
43 

33 
29 

27 
26 
26 
26 
26 
26 
27 
27 
28 


An  iiiNjKcti  Jii  of  the  diagram,  Gra  .vn  i>n  a  reduced  scale  from 
the  carves  as  originally  laid  down,  ^li  ^vv,  lh.it  the  curve  for 
•pproxim.itc  planes  (slightly  i::o;.v<-x,  t  i  n  >uie  the  centres  being 
the  most  ptoniinent)  :■.  >:  niirn  u-ly  c  uic.i%c,  whtfrt^l^  llmsc  for 
both  [Kiint  and  di^k  and  two  pulllt^  arcci<ncave  nnXy  for  a  ccrta  n 
di-t.-nce,  a:i;l  then  turn  otTand  become  c  iuvux.  .\lorcovtT,  it  Ls  seen 
that  th?  intensity  of  force  per  ccntiinelrc  decreases  continuously  up 
to  15,450  V"lts  in  ibc  ca^e  of  planc~  :  l;ul  that,  in  the  case  of  a 
point  and  disk,  and  also  in  lhat  of  t«o  jxiints,  the  decrease 
ceases  after  a  certain  pntcriti.il  has  brcn  reached,  and  tlut  then 
it  incrca  es  s  1  a^  to  1  l  onmc  nearly  a  constant  quantity.  Between 
a  point  .1  1  :i  <li-l.  till'  pitentlaJ  per  centimetre  at  9.000  volt.s 
and  beyond  is  very  nearly  9,200;  con^quently,  if  the  law  hohU 
goo  I,  to  produce  a  »park  I  decimetre  (3-94  inches)  long,  92,000 
volU,  one  I  nittre  (39-37  inches)  long,  920,000  volts,'  and  a 
(lash  of  lightning  I  kilometre  (0-621  niile)  in  lcn:4th,  a  potential 
of  920,000,000  volts  would  be  required,  but  this  ]X)tcMial  w  nld 
lie  les.»cnc«l  by  the  diminution  of  the  atmospheric  i)rcsMiic  ,it  lac 
height  of  3  (.ilometrc,  namely  607-4  mm.  (799,210  M),  or  a 
mean  ;iics»nre  cif  713-8  ram.  {939,211  M)  between  1  kilometre 
ami  tlie  enrtli.  Taking  the  mean  pressure  939,211  M,  it  would 
require  ^64,000,000  volts  to  pniduce  a  di-tliar^;e  bet\«  ees  AClood 
(rc^iarded  as  a  point)  I  kilometre  lii(;h  and  the  earth. 

It  1^  extremely  diflicnlt  to  conjectiue  how  a  cloud  can  beooiM 
cli:iigrd  to  such  an  enormous  potcniiil,  unless  the  charged  mole- 
cules balance  each  other  (as  those  of  a  vtratum  in  a  vacuum  tube 
may  be  conceived  to  do)  until  a  di<turbiiig  cause  break*  up  the 
arrangement ;  and  then  the  u  hole  of  thea  aio  tSaduifBd  In  one 
direction  with  their  aggre^te  potential. 

We  may  add  that  Ic^s  than  15,000  cells  would  not  have  sufficed 
to  make  out  the  fact  that  the  intensity  of  force  to  produce  a  dis- 
charge between  a  point  and  disk  or  two  points  bMOaMB  a 
constant  after  9,000  to  1 1,000  cells  has  been  reached. 

The  following  taUe  gives  the  ratios  of  the  striking  distances 
between  a  point  and  a  disk  and  two  points  respectively,  taking 
thnte  between  two  disks  as  unity.  And  also  the  relation  between 
tbe  ■triidoc  dii<»iiof«  between  «  point  aad  a  disk  aad  betweca 
twopoiatib  takiac  those  bel«Mii  a  poiataadAdMcw  malty. 


Ratio  bclotcn 

K&tio  l>«w«n 

RiOio  between  two 

Crib 

poiat  and  dUc 

two  poult*  and 

poinu  and  ilwi 

tolhai  >■•«««•■ 
twodfahi 

•hal  betwMO 
twodUka 

bttwMiiapaiBl 
■addiA 

With  1,000 

0-60 

0-84 

1-40 

»•  «»ooo 

'■32 

1*15 

0-87 

M  3.000 

2-09 

»'94 

0*93 

..  4.000 

2-68 

3  37 

t*36 

..  5.000 

3*43 

434 

1*37 

„  6,000 

3-83 

465 

1*33 

..  7.000 

3*91 

47a 

1*31 

„  8,000 

3*94 

47t 

1*30 

..  ftooo 

389 

4-65 

1-30 

380 

4-5« 

t'I9 
I '18 

M  ttfOOO 

M  i*»ooo 

117 

M  I3.OCO 

4 -co 

1*16 

„  14.000 

3'3» 

lit 

1-13 

».  iS.«o 

3'3o 

I -It 

Mean  t*i6 


llie  striking  distances  from  which  the  above  ratios  an  esISB* 

lated  are  those  obtained  from  the  smoothed  curves. 

lonuary  1 7. — "  Evidence  of  a  Lan{e  Extinct  Australian  Lizard 
(Sfoiivsaurus  dtMMu,  Ow.)^"  \if  Sir  Rkhsfd  Owta,  K.CB., 

F.R.S.,  &c. 

This  evidence  is  based  mi  a  small  fragment,  seemingly  of  coal, 
with  roots  of  two  teeth  adherent  thereto,  traiismittc»l  to  t!ic  author 
from  the  Department  of  Mines,  Sydney,  New  South  W.dcs  ; 
bat  stated  to  be  from  a  Pleistocene  deposit.    The  aiubur  had 

'  To  pfoducc  a  (park  btti»c«n  a 
ditchaf|cn  of  an  indiirtiwi  coil— 

labwlfc 

I  incn  ... 
I  foot 
I  yaid 


i«BhaiaBJLr. 
Mka 


,80,400 
841,  ajo 
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noted  that  vr^ctnblc  fc^'^fils  from  itie  .vime  formatioil  and 
locality  presented  a  Miiiilar  jct-hlack  colour,  and  Rlisfcninj^ 
petrified  fracture.  'I  hc  pajicr  di  tails  a  series  v\  l' jui|i.-vrii:jns 
with  known  recent  and  f.js'.il  Saurian^.  The  size  arid  striated 
exterior  of  the  teeth  ■u^'gcsted,  at  first,  crocodilian  afTniity.  Hut 
cl'isrr  comparisons,  aided  by  ap(ilicati'm  of  the  miLnwt  ipic  test 
t'l  the  ti-'uc,  i  t  tioth  the  fxjiic  arnl  tojtli,  led  tu  a  C''iii_,usiou  of 
the  alrinities  of  the  f  i'vsi!  reptile  reprc^cuud  l>y  the  fragment  r.f 
mandible  ai'.d  attached  parts  of  tcctii.  it  wa»  ct|ual  iti  >  . 
the  extinct  horne<l  l  /.Ttii  M<'.:,i!itniii,  ttbich  lir.il  an  armature 
of  tlw  mouth  like  ilial  .1  a  lorVn  c      .'l',  ,  /  :.i:ir  u^.  was  a  tuothcil 

and  plearodont  lizard,  like  the  large  existing  Hydrot^urui  of 
Aitttnlu,  but  of  mora  thu  twice  its  iIm. 

Lionean  Society,  Januqr  17.—%  j[olui  Lubbock,  Bart., 
praidcat,  in  the  cbair. — Mr.  A.  S.  PUnagton  was  deded  a 
Fdlow  of  tlw  Society.— I>r.  R.  C  A.  Mor  caddhitaA  uA  nade 
ranailis  oa  a  series  of  ttsefal  tialMn  fion  British  GofaMa. 
T1iM»w«nalllHutd  woods,  among  which  asay  be  awitloaad  the 
"gnsahaart**  (AirteWm  ndia)-,  tlw  "daeaUboUr,"  •  nure. 
radwood  Msedmtbeooloay  for  famitare;  **WMHir%"  %  very 
Mara  wooweo  \xw  tmj  net  mgiit  ased  of  ne  iiauves  wr  wum, 
ACi ;  "Ictterwood"  (Brmmum  amUM),  nsefii!  for  fnlaying 
a»d  Making  reiy  choice  walking  »ticks;  "hyawabolly" 
^aWfai  Umttrti),  a  lan  tree  of  twenty  feet  hig^  known 
oommerdalfy  as  ama  woad.-^r.  H.  H.  Ridlor  drew  attentfen 
to  a  faartatwi  bnaA  of  Iwlly  fitam  Herafdidahireb  hi  which 
certain  of  &e  leaf-bnacbaa  were  cwrion^  intennnen. — A  pre 
aaoMd  pnrtialt  of  T.hHiiB%  la  oil,  was  exhibited  <m  beiialf  of 
Mr.  F.  Picrqr.— A  paper  was  tea  I  by  Mr.  J.  G.  Baker,  vis.  a 
reriewgf  the tahefrfawag apedea  rf  Sdtmmm,  Aatbnrstand 
in  De  Candcdie's  "Prodnxnos"  atd  other  botaaieal  works,  the 
taber-bearins  Sotaaaois  an  fetiwated  as  bdon^ag  to  tw— ly 
distinct  tpedn.  Mr.  Baker  thiake  dait  aot  Motre  dwa  of 
Iheae  are  really  distinel^  via.  (1)  SMmmm  tttkrumi,  •  native  of 
the  diy,  high  r^ons  of      Aades  iiroas  CUH  aoiAwaids  to 
Veaesadai  feappeaiiag  ia  other  varietki  fai  Moiao  aad  the 
Rodgr  Mooataias ;  (a)  S.  maj^Ha,  an  lahaUlaat  of  dM  damp 
Meats  of  ChilL  aaftraootb  as  Int.  44*  to 4$*}  ^s^S.mmmerso'ti, 
a  k>w-leve!  fdaat  of  Urugnajr,  lately  mtwaaced  as  a  novelty 
aadcr  the  name  of  S»  tinrndU;  (4)  S.  (arifwfAyl/um,  a  little- 
kaown  apedes  frooi  tfw  highlands ;  (()  S.  jamtsii,  a 

native  of  M«dcaa«<ttaKad^lioBi5aiM{  and  (6)  Aajgear- 
)  of  Ceatral  Kedeo.        two  last  have  tte  taben 
All  our  cultivated  rsce^i  of  potato  bdong  to  S. 
tut  the  plants  leathered  by  Darwin  ia  the  Chonos 
AnUpelago,  and  that  experimented  npoo  bjr  Soloae  at  Chiswidc. 
are  both  S.  magUa.   The  author  attnbnte^  the  dateiionUlon  of 
die  potato  partly  to  its  being  cultivated  in  too  hnmid  dimates, 
and  partly  to  the  tuber  having  been  unduly  stimulated  at  the 
expen!ie  of  the  other  orfjans  of  the  plant.     There  are  many 
hundred  spedes  of  Solannm  known  which  do  not  produce 
any  tuber*,  but  maintain  their  ground  in  the  world  by 
their  seed*   alone,   and    be  urges  that,   in  order  to  ex- 
tend  the  power  of  climatic  adaptation  of  potato  gpecies, 
(2),   (3),  and  (4)  should  be  brought  into  cnltivatioa  and 
tried  both  as  pure  apedfic  types  and  as  hybridised  with 
the  nutnerons  forms  01  S.  tuberomm. — The  neat  paper  read 
was  by  Mr.  A.  D.  Michael,  on  the  "Hypopos"  question  or 
life  history  of  certain  Acarina.    From  a  carehu  series  of  esperi- 
meats  and  observations  he  concludes  that  true  "  Hypopi  are 
not  adult  animak,  but  only  a  stage,  or  heteromorphous  nymphs 
of  Tyrogfyphm  and  allied  genera.     Nor  do  all  individuals 
become  "Hypopi,"  which  latter  stage  takes  place  during  the 
second  nymphal  ccdysi~.    It  -cevsw  a  provisiaa  of  oatore  for  the 
distribution  of  the  species  irrespective  of  adverse  conditions. 
"  Hypopi "  .ire  not  truly  parasitic,  nor  confine  tlietnitelves  to  any 
particular  insect.    A  new  adult  form  described  Ls  called  by  the 
author  Disfwnpa  bt^mH,  and  he  believes  there  are  other  species 
of  the  ucnu*.     rioiinadicu's  bee  pars-sites  arc  admitted  to  be 
adults,  though  It  i  uncertain  if  they  are  identical  with  Dufour's 
Triehodaclylui. — Dr.  M.  C.  Cooke  made  a  communication  011 
the  structure  and  atTinity  u{  Sflurria  f^vtila.    Its  position  has 
hitherto   been    unquc  tiuncJ,   since    ori^^iiully  described  by 
Schwcinil/  in  1S25.    Dr.  Cooke,  howcvLr,  Oi  « 1,  ir  in  micro- 
scopical cxaininalirin  that  -tructurally  it  is  ]  lymci'.omyceta!,  aiui 
not  Asconiycetal,  bein^  allu-1  t  ^  the  genus  Pc'y/^riis  m /\iro- 
thelium.      He  de-ifjnaics  it  .xs  Po'yl^crus   (Mesopus)  f-ccuius, 
Sch«eln.,  allieii  perhaps  in  habit  to  I' .  fxndulus,  but  in  snl>stance 
to  P.  rkipidium.—K  paper^  by  Mr.  W.  Joshua  was  read,  viz. 

ia  wUdi  he 


T 


descri!)es  new  and  interesting  species. — Kovitates  Capensis  vas 
the  title  of  a  paper  by  Mr.  Henry  Boitts,  and  aadnly  oaofiasd  to 
diagaoaes of aew eriaia ordiids llnm  Soatk  Afiiea. 


C;Inat{totion  of  Civil  Engineers,  January  22.— Sir  nefafck 
Rram  Aell,  F.R.S.,  vice-president,  in  the  cbair. — Thepancrnd 
wa^  on  the  adoption  of  standard  forms  of  tcst>pieces  Tor  bars 
and  platey,  by  Mr.  William  Hackney,  B.Se.,  Assoc.  M.Iast.C.L 


Edinburgh 


Royal  Society, 
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presidtiit,  in  the  tliair.  —  l  ajier^  were  read  on  (he  njiproximatioo 
lo  the  ro  t-  ot  cubic  cii'aa'i  u-  :iy  rct.irriui;  chain  fractions, 
Mr.  E.  San^,  and  nn  the  n-scarthcs  of  M.  K.  <le  J  niquicre' OD 
|>eriodic  continued  fractions,  by  Thomas  Mitir,  .\I.A.  Tht 
author '-h()«cii  that  (he  result-  which  M.  de  Jonquicrej  is  from 
time  to  lime  conimunicatiiiL;  tu  t!ie  J-  tci  ch  Aca  lemy  are  iDerelr 
particular  cas  s  of  a  uinri'  gei.eral  re-uk  which  he  commnnicatoi 
lo  the  .Si.ciety  sol. ic  yc  ir-  ag  ».-— .\  paper  was  al.so  read  un  oe* 
forms  of  nerve  ternnuations  in  the  skin  of  mammals,  by  5. 
Hoi^gan,  M.  H.,  the  latter  l>ein,;  communicated  by  Prot  Turner 
— A  >ecoi)d  paper  was  laid  on  the  table  on  a  diagnosis  of  tkt 
phauero^'aiiious  plant-  i  f  .s.jcotra,  by  Prof.  liaylcy  Halfour.— 
communication  «as  rei'l  on  the  Tunicata  of  the  P«r<»^niY.x- 
pedition  by  I'lof.  Ker'imaii, — An  arrangement  of  the  metalun 
an  clcctro-frictional  series  \va.s  submitted  by  A.  MacfarlaiM, 
M.A.,  D.  Sc.  As  the  result  of  a  large  number  of  quantitatirf 
experiments  he  found  that  the  arrangement  of  the  tndals 
according  to  the  amount  of  negative  electricity  produced  apos 
them  by  a  constarit  amount  of  friction  (without  abrasion)  is  » 
follows  :—(JoId,  181;  platinum,  136;  tin,  126;  silver,  102; 
copper,  ico;  le.ad,  62;  nickel,  59;  brass,  59;  iroe,  $6; 
aluminium,  50;  zinc,  45;  msgneswai,  43;  aatimo^,  3I: 
GcfSHui  silTer,  32 ;  bismBth*  as. 
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JURASSIC  ROCKS  UNDER  LONDON 

ON  two  previous  occasions '  the  attention  of  the  readers 
of  N  au'rf.  has  been  directed  to  the  facts  which 
have  been  revealed  by  deep  borings  in  search  of  water 
under  London.  In  the  first  of  these  commttnieattons  it 
was  shown  how  completely  the  predictions  of  geologists, 
as  to  the  nature,  succession,  and  thicknesses  of  the  dif- 
ferent strata  trndcr  Londoa  had  been  verified ;  and  hi  the 
serond  the  question  of  the  possibility  of  finding  workable 
coal-seatns  beneath  the  metropolitan  area  was.  discussed 
at  some  length. 

Quite  recently,  however,  a  new  boring  has  been  put 
down  within  the  London  Hasin,  which  has  made  known 
SO  many  new  facts  of  surpassing  interest  to  the  geologist, 
and  has  at  the  same  Ume  furnished  them  with  new  data, 
tending  to  modify  their  former  conclusions  on  some  im> 
porlant  problems,  that  it  may  be  well  to  recur  to  the 
subject  in  the  pages  of  this  journal,  and  to  give  a  shott 
account  of  tliese  remarkable  discoveries. 

The  growing  wants  of  the  town  of  Richmond  in  Surrey 
have  caused  the  local  authorities  of  that  place  to  seek  an 
angnieDtatloii  of  Aefr  tmteMWpply  by  eanyiogto  a  modi 
greater  depth  a  well  which  had  some  years  ago  been  put 
down  into  the  Chalk.  This  has  been  done  by  boring  by 
Mather  and  Piatt's  flat-rope  system,  the  work  being  done 
under  the  direction  of  Mr.  C.  Homersbam,  C.E.,  and  at  the 
present  time  a  depth  of  1308  feet  has  been  attained.  Not 
only  is  this  well  actually  a  few  feet  deeper  than  the  famous 
well  at  Kentish  Town,  which  was  carxied  I  joa  feet  tieneath 
tbe  anrfiice,  but,  commencing  9.%  it  does  near  the  level  of 

the  Thames,  it  rea'  lies,  rcckuning  from  the  Onlnance 
datum  line,  a  level  more  than  150  feet  lower  than  that 
of  any  well  hitherto  smk  trithia  the  Londoa  Basin. 

Up  to  the  present  time  only  insignificant  supplies  of 
water  have  been  obtained,  but  it  is  to  be  hoped  that  as 
the  wmk  is  cairied  en  this  spirited  enterprise  may  meet 
with  the  success  it  so  well  deserves.  To  the  student  of 
London  geology  it  has  already  afforded  a  number  of  facts 
of  IMOderfiat  novelty  and  interest. 

The  SDooBision  of  stnta  found  in  this  well  was  as 
follows:— 


Taftbiy, 


Made  graoad  and  gmvd  ... 

I-ondon  Clay  

Woolwich  and  Resdii^  Series 
Thanct  Sand  


\.  v..nniK 
Upper 
I  Gault 


Chalk  w  ith  flints 
Grey  Chalk 
Chalk  Marl 

r  Green>;niid 


N( 


Great  OoUie. 


10 

160 
60 

16 

aoii 
10 

87i 

60  + 


New  Red  Sandstone  and  "  Marl " 
The  lines  indicate  unconformable  breaks  in  the  series 
of  strata,  and  the  lapse  of  enormous  periods  of  time 
between  the  deposition  of  the  beds  which  th^  sepuate. 
Down  to  the  base  -of  die  Gaidk  the  oider  and  fhldt> 

'  See  Natvrk.  toI.  xvi.  p.  9,  and  VlL  SW.  Ifk  Ji^  |Sl. 
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nesses  of  the  several  formations  was  exactly  what  would 

be  predicted  by  any  geologist  conversant  with  the  details 
of  London  geology.  .Some  very  interesting  facts  concern- 
ing the  divisions  of  the  Chalk  strata  under  London  have, 
however,  been  made  out  for  the  first  time  by  the  study  of 
the  admirable  series  of  "cores"  brotight  to  the  surface 
during  these  boring  o[>eraiions. 

But  it  is  with  respect  to  the  strata  found  lying  beneath 
the  Gaolt  that  the  greatest  amount  of  interest  has  been 
excited  among  gcol  jgists. 

The  Gault  clay  has  at  its  base  the  usual  band  of  phos- 
phatie  nodules,  the  so-called  *<coproIites,''  and  beneath 
this  was  found  .i  series  of  beds,  ten  feet  in  thickness,  the 
nature  of  which  is  peculiar,  while  their  age  is  somewhat 
problematical. 

These  beds  appcir  in  fact  to  consist  of  materials  derived 
from  the  wearing  away  of  the  rocks  on  which  they  repose, 
but  include  fragments  of  other  rocks  evidently  brought 
from  a  distance.  They  contain  many  derived  fossils," 
greatly  fractured  and  waterwom,  hot  very  fi>w  of  Its 
organic  remains  are  of  the  age  of  the  depo;ii  itself, 
and  serve  to  fix  its  geological  age.  From  a  considera- 
tion of  the  whole  of  the  evidence  in  this  case,  how^ 
ever,  this  series  of  rocks,  ten  feet  in  thickness  niav  be 
referred  with  considerable  probability  to  some  part  of  the 
Neooomian  period.  Unfortunately  the  typical  Lower 
Greensand  was  wholly  wanting,  and  the  expected  supplies 
of  water  from  this  source  were  therefore  missed. 

Bat  immeAately  beneath  this  peculiar  and  somewhat 
pu77ling  stratum,  depodts  of  great  interest  to  the  geologist 
were  encountered.  They  consisted  of  thick  beds  of  oolitic 
limestone,  with  some  subordinate  beds  of  clay,  fuller's 
earth,  and  sandstone,  the  whole  having  a  thickness  of 
87i  feet.  A  few  fossils,  for  the  most  part  very  imperfect, 
were  found  in  the  limestone,  but  one  of  the  clay  bands, 
when  carefully  washed,  proved  to  be  veritable  "£1  Dorado" 
to  the  palaeontologist.  It  was  seen  to  be  crowded  willi 
specimens  of  Brachiopods,  Rryozoa,  Echinodcrms,  and 
other  organisms,  all  of  them  in  the  most  exquisite  state 
of  pmservation .  It  is  evident  that  these  oisaaisnui  wliich 
flourished  upon  the  floor  of  the  sea  were  killed  and  over- 
whelmed by  a  sudden  indux  of  muddy  sediment.  The 
species  found  in  this  interesting  bed  of  day,  which  is  on^ 
six  inches  in  thickness,  are  simihir  to  those  which  occixr 
in  the  Bradford  Clay  of  Wiltshire,  and  the  Calcaire  de 
RanviUe  of  Normandy.  It  is  evident,  therefore,  that  the 
deposit  which  contains  them  is  of  the  age  of  the  Great 
Oolite.  These  great  ooBte  strata  aiefeand  to  rest  divecdir 
on  the  tVia%— the  Inferior  Odite^  Lias^  andRlueticbainf: 
absent 

Now  no  strata  of  die  age  of  the  Lower  OoGtes  were 

before  known  to  exist  under  the  London  Basin,  though  it 
is  but  £»ir  to  remember  that  Mr.  Godwin-Austen,  in  his 
oeiebcated  essay  on  the  probable  existence  of  coal  mder 
London,  distinctly  pointed  out  the  possibiHty  flf  ilie  eidst- 
cnce  of  such  deposits. 

In  the  boring  which  in  the  year  1878  was  put  down  at 
Messrs.  Meux's  Brewery  in  tlie  Tottenham  Court  Road 
some  anomalous  strata  about  64  feet  in  thickness  were 
found  lying  between  the  Gault  Clay  and  the  Devonian 
rocks  in  which  that  boring  terminated.  From  some 
obscorB  casta  of  foesHs  detected  in  these  bed^  tbey  were, 
at  the  time  of  thehr  discovery,  referred  to  the  Neocomian. 
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But  a  carefu!  rc-examination  of  the  question  shows  that, 
like  the  beds  above  described  at  Richmond,  they  certainly 
bdong  to  the  Great  Oolite,  thousli  fhey  were  deposited 

under  shallower  uater  conditions  than  their  equivalent  -  :r. 
the  latter  place,  and  were  perhaps,  in  part  at  least,  of 
estuarine  origin. 

The  Trias  is  another  formation  which  has  not  hitherto 
been  certainly  detected  under  London.  It  is  true  that 
some  geologists  think  that  the  rodcs  reached  in  the 
Kentish  Town  and  Crossness  borings  belong  to  that  for- 
mation, but  this  identification  is  disputed  by  sonte  very 
eminent  authorities.  Although  no  fossils  have  been  found 
in  the  red  and  variegated  strata  of  the  Richmond  boring, 
yet  their  ndnna]  ctaaiactert  am  nidi  as  to  leave  scarcely 
any  room  Car  doubt  that  thay  bdong  to  some  part  of  the 
''PoiUlttic"  or  New  Red  Sandstone  system.  They  con- 
sist of  coarse  and  fine  giatned  sandstones,  often  exhibiting 
falfe-bedding,  which  alternate  with  red  and  variegated 
days  or  "  marls."  It  wiU  be  of  great  interest  to  geologists 
if  it  can  be  determined  upon  what  member  of  the  Pabeo- 

xoic  rocks  these  Triassir  strata  repose. 

The  result  of  the  deep  boring  .it  Richmond  is  to  show 
that  while  the  water-bearing  strata  of  the  Lower  Green- 
sand  do  not  extend  so  far  northward  as  Richmond,  other 
unexpected  deposits  do  exist  beneath  that  town.  During 
portions  of  the  Triassic  and  Jurassic  ju  riods  the  great 
PaUBOSOic  ridge»  stretching  between  the  Mcndips  and  the 
Ardennes,  was  hi  part  or  wholly  submerged,  and  thus  we 
find  deposits  of  these  .^g^:^  along  its  flanks.  The  relation 
of  the  Great  OoUte  under  the  central  and  southern  metro- 
politan district  are  strikingly  stmibur  to  those  of  die  Lower 
Oolite  in  the  Hoiilonnais.  Taking  into  consideration  the 
proved  thickness  of  the  Upper  and  Middle  Oolites  in  the 
*'Wealden  boring"  at  Batde,  we  moat  be  prepared  to  find 

the  Palafozoic  avi-,  with  its  possible  coal-beds,  at  a  con- 
siderably greater  dcptlt  beneath  the  surface  in  the  southern 
half  of  the  London  Basin  than  had  liitherto  been  an- 
ticipated. 

Although  no  beds  of  Middle  Oolite  age  have  as  yet 
been  found  under  the  London  Basin,  yet,  that  strata  of 
this  period  were  originally  deposited  there,  we  lucre  a  very 
ioteresring  and  curious  proof  Among  the  beds  of  the 

Lower  Grecnsand  of  the  North  Downs.bctwcen  Sevenoaks 
and  Famham,  we  often  find  deposits  consisting  of  such 
coarse  materiels  as  almost  to  merit  the  name  of  con- 
glomerates. These  consist  in  grc.it  pait  of  waterwom 
fragments  of  bard  and  sub-crystalline  rocks,  evidently 
derived  from  the  great  Palseoeoic  ridge  lying  to  the  noitli. 
^^ingled  with  these  pebbles  are  great  numbers  of  exces- 
sively eroded  but  sometimes  still  recoJ;ni^.lblc  foosils  evi- 
dently washed  vak  of  I^ds  of  Lower  and  Middle  Oolite 
afe.  The  former,  as  we  have  just  showed,  have  now  been 
detected  under  London  ;  but  such  is  not  the  case  with 
the  latter,  which  may  not  improbably  have  been  wholly 
removed  by  denudation  before  the  dqiosition  of  the  Cre- 
taceous strata. 

In  one  of  tho  articles  referred  to  at  the  commencement 
of  tliis  notice,  it  was  pointed  out  that  not  only  might  coal 
be  found  at  woricable  depths  under  London,  bat  that, 
when  discovered,  this  coal  would  probably  be  of  the 
anthracite  variety.  Now  although  no  beds  of  coal  have 
hitherto  been  foimd  in  place  bcMafh  the  metropolii, 
yet  the  Richmond  boring  has  j^elded  sbtHdng  and  un- 


mistakable rv  dencc  as  to  the  presence  and  nature  of 
the  coal-seams  under  the  London  Basia  In  aemal 
of  the  deposits  pdibles  of  coal-measnre  sandnooe 
with  fragments  of  anthracite  have  been  detec  ted  1  ronj 
this  interesting  fact  it  may  be  justly  inferred  ihatwhik 
the  beds  in  question  were  bdng  deposited  on  the  flsidB 

of  the  old  Palajozoic  ridge,  portions  of  that  ridge  con- 
sisting ot  Carboniferous  strata  and  containing  scams  of 
anthracite  rose  above  the  level  of  die  sea  and  yielded  ihe 
fragments  mentioned.  That  the  source  of  these  fragments 
was  not  very  distant  may  be  inferred  from  tlic  brittlcaess 
of  anthracite,  which  certainly  could  not  have  travelled  ui. 
Thus  at  kut  the  prediction  of  geobgists  has  been  vended, 
and  coal  has  been  finnd  imdsr  London,  tliou^h  as  yet 
unfortunate  not  M  situ.  JoHM  W.  Jono 


MENTAL  EVOLUTION  IN  ANIMALS 
Mental  Evolution  in  Animals.  By  G.  J.  Romanes,  M.,A., 
LL.D.,  F.RS.,  &c.     With  a  Posthumous  Essay  on 
Instinct,  by  Charles  Darwin.    (London:  C  ICcgaa 
Paul  ft  Ca,  1883.) 

IN  the  present  volume  Mr.  Ronaaes  redeems  a  pan 
of  the  promise  which  be  gave  ua  in  his  "Aninit 
Intelligence."  He  traces  in  its  main  outlhies  the  de«e> 

lopment  of  mind  in  the  lower  animals.  The  other  part  of 
the  promise,  to  follow  the  course  of  mental  devetopiBeat 
in  man,  will  be  fulfilled  in  another  woric  We  thUk  it 
well  that  the  author  has  t'l  is  <!lv  ded  his  ta^k.  Eadi 
division  is  of  sufficient  magnitude  to  require  a  sepantt 
v<dume ;  and  though  as  an  evohttionist  Mr.  Romanes  ueaU 
of  course  maintain  the  continuity  and  identity  of  the  pro- 
cess of  mental  evolution  from  its  first  obscure  manifesta- 
tions in  the  lower  grades  of  animals  up  to  its  higbet 
present  point  of  attainment  in  civilised  man,  he  wooU 
probably  allow  that  the  two  stages  of  the  process,  lie 
sub-human  and  the  human,  are  sufficiently  differenced  by 
the  difference  in  the  degree  of  complexity  of  the  lacton 
involved.  To  this  it  may  be  added  that  the  detdri 
study  of  each  of  these  two  stages  of  mental  life  rci^uires  a 
body  of  knowledge  of  its  own,  a  special  modificatioo  ot 
psychological  method,  and  a  particular  Irind  of  piyd»- 
logical  interest. 

In  the  present  work  the  author  has  to  face  a  ancli 
more  difficult  task  than  that  which  be  vndertodc  ia  \» 
earlier  volume.  This  no  doubt  had  its  diflfic\iltie?.  Fcr 
in  what  we  call  the  "observation"  of  mind,  whet  bo  in 
our  fellow-men  or  in  the  lower  animab^  a  process  ef  is- 
ference  is  involved  ;  and  when  the  action  to  be  psycho- 
logically interpreted  is  far  removed  from  the  ordiMO' 
types'  of  human  action,  this  process  is  one  of  peculiar 
difficult) .  Hut  in  the  earlier  work  inference  or  ^ntapl^ 
tation  pla)cd  a  subordinate  part.  Mere^  howeter,  it 
becotnes  the  main  problem.  In  order  to  connect  thefacts 
ascertained  and  to  present  a  systematic  view  of  nMntal 
Ufe  as  a  whole,  we  must  have  clear  notions  respecliac 
the  nature  of  mind  in  ;,'ei!cral,  as  well  as  of  its  se\"cnl 
phases,  which  we  mark  off  by  the  names  of  the  facoltie* 
perception,  fanaginatk>n,  ftc.  It  is  not  too  much  to  sir 
that  in  carrying  out  the  task  of  tracing  the  evolution  of 
mind  in  the  lower  region  an  inquirer  needs  to  combine 
the  spechd  aptitndea  of  a  natunlist  trath  those  of  > 
psychologist 
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Readers  of  the  earlier  writings  of  Mr.  Romanes  are  weil 
aware  that  he  possesses  a  consideraUe  skill  in  |»ycho- 
logical  analysis  ;  anrl  the  present  voltime  amply  justifies  ' 
the  hii;h  expectations  in  this  respect  witich  his  other  works 
had  excited.  He  shows  acutcncss  and  MW  and  again 
subtlety.  But  ingenuity  is  invariably  kept  in  check  by 
that  too  uncommon  quality,  sound  common  sense.  He 
does  not  strain  after  originality,  but  rather  takes  pleasure 
in  affiliating  bis  views  on  the  doctrines  of  ncogiused 
mssten  of  the  science.  The  reader  has  throughout  the 

Ctinvictinn  th.U  the  writer  has  a  ilinintrrcstrd  enthusiasm 
for  his  subject,  and  cares  much  more  for  adding  to  the  | 
•tore  of  well«sGcrtained  tnitb  then  for  adding  to  his  own 

reputation  as  a  contributor  to  this  result.    In  all  this  he  ' 
seems  to  have  caught  something  of  the  spirit  of  his 
fitvoorite  master,  Charles  Danrin,  of  whoie  valoaUe 

work  in  animal  psyrhohv^v  the  pi'Meat  TOfainie  is  tO  SO 
laigc  an  extent  a  continuation. 

At  the  my  OOtset  Mr.  Romanes  has  to  face  a  question 
which  makes  nmisttal  demands  on  the  inquirer's  sobriety  I 
of  judgment    What  are  we  to  include  under  the  head 
of  mind?  How  far  dom  In  the  socio;;  ical  scale  cm  we 
confidently  maintain  that  mind  is  to  be  found  ?  And  by  | 
what  criterion  are  we  to  ascertain  its  presence?  The 
student  of  ps>chology  need  not  be  reminded  that  even 
competent  writers  have  grown  confused  in  seelung  to  1 
denarcate  the  area  of  mental  phenomena,  whether  as  | 
presenting  themselves  in  conncrtion  with  a  single  organ-  i 
ism,  or  with  the  sum  of  organic  beings.   A  trained  psy-  1 
dwlogist  like  G.  H.  Lewes  itsed  the  terms  "senribiHty" 
and  "sentience"  in  n  wiv  thnt  left  his  readers  pcrpir m;! 
a£  to  whether  he  was  speaking  of  a  psychical  phenomenon 
properly  so  called,  that  iS|  %  XKoAt  of  feeling,  or  simply 
of  a  physiological  phenomenon,  actions  of  the  nervous  | 
system  or  nervous  processes.    Mr.  Romanes  has  steered  1 
clear  of  this  confusion.    He  ri^^htty  criticises  Lewes'siise  I 
of  the  term  "sensation,"  and  confines  it  to  it>  proper  ' 
gnbjectire  signification.     Mind  being  thus  coextensive  | 
with  feeliny  or  states  of  consciousness,  the  author  pro- 
ceeds to  lay  down  a  criterion  for  ascertaining  its  presence  1 
in  any  given  eas&  It  b  asfbllows    *  Doesdie  organism  I 
learn  to  make  new  adjustments,  or  to  modify  old  ones,  in  ' 
accordance  with  the  results  of  its  own  individual  expe- 
rience ? "  Otherwise  expressed,  it  Is  die  manifestation  of 
choice,  choice  beinf;  proved  by  "the  antecedent  uncer- 
tainty of  adjustivc  action."     In  laying  down  this  test, 
however,  Mr.  Homanes  is  careful  to  point  out  its  imper- 
fections.   "  It  is  not  rigidly  exclusive,  either,  on  the  one 
hand,  of  a  possibly  mental  character  in  apparently  non- 
mental  adjustments,  or,  conversely,  of  a  possibly  non- 
mental  character  in  apparently  mental  adjustments." 
That  it  to  say,  it  is  a  rough  test  snflkicnt  for  practical 
purposes,  and  eminently  in  accoHanee  with  the  diou  of 
common  sense. 

After  a  brief  aocoont  of  the  structiue  and  fimetion  of 

■Snre-tissiie,  and  of  the  growing  romijlevity  of  nervc- 
atnictures  as  evidenced  by  the  double  result,  compound- 
ing of  mental  dements  and  compctmdiag  of  muscnlar 

elements,  the  writer  proeecds  to  discuss  what  he  terms 
the  root-principles  of  mind.  He  has  already  told  us  th.at 
the  criterion  of  mind  is  choie&  He  now  considers  what 
is  involved  in  the  simplest  type  of  choice.  Being  a 
gneatal  quality,  it  must  have  its  physiological  correlative. 


This  the  author  takes  to  be  what  he  variously  calls  "  the 
power  of  discriminating  between  stimuli  irresfiective  ^ 
thiir  trf,!ti:-r  tt:  ■  Juuii,  i!  inffftsilus" \}\t^wvr  of  "  selec- 
tive discrimination,"  of  "discriminative  excitability,"  &c. 
It  is  illasmted  by  the  capability  of  a  sea-anemone  whidl 
had  been  surrounded  by  a  turmoil  of  water,  after  a  time 
of  expanding  its  tentacles  on  contact  with  a  solid  body. 
This  implies  the  discrimination  of  qualitatively  unlike 
Stimuli.  Each  of  the  organs  of  special  sense  has  as  its 
fimetion  ^'the  rooting  out,  selecting,  or  ditfcriminathig 
the  particular  kind  of  stimulation  to  which  its  responsive 
action  is  appropriate. "  This  power  of  discrimination  is 
regarded  as  the  root-prtaeiple  of  mind.  This  doctrine 
has  a  cert.iin  resemblance  to  the  theory  of  Mr.  Spencer 
and  Dr.  Bain,  that  the  feeling  of  difTerencc  is  the  funda- 
mental mode  of  consciousness.  But  the  author  is  very 
explicit  in  sayinrj  that  the  disrriminrition  he  speaks  of  is 
a  physiological  and  not  a  psyt  hological  property.  Indeed, 
he  allows  that  it  manifests  itself  in  plants,  that  is  to  say, 
much  lower  down  in  the  scale  of  organisms  than  mind 
can  be  supposed  to  reach.  It  may,  however,  occur  to  the 
reader  that  the  property  is  not  even  peculiar  to  organic 
structures.  Does  not  a  piano  manifest  just  this  aclectivo 
discrimination  (to  ijualitativcly  unlike  stimuli)  when  its 
sever.il  strings  pick  out  and  rtsnn  ite  to  the  appropriate 
vibrations  of  a  composite  mass  of  sound  ?  And  is  it  not 
easy  to  coned  ve  an  artificial  meduusism  showing  such 
discrimination  in  a  far  higher  degree  than  the  lower 
grades  of  animals?  It  maybe  urged,  iurther,  that  what 
choice,  as  previoudy  defined  by  Mr.  Romanes,  requires 
as  ;t~  c"rrcl.'iti\ e  is  a  germ  of  ,onu'iiui!  discrimination. 
A  new  adjustive  action,  not  provided  for  by  the  inherited 
nervoos  structures,  seems  to  involve  some  vague  con- 
sciousness of  a  difference  between  the  new  and  the  old, 
the  exceptional  and  the  usual,  circumstances.  Mr.  Romanes 
might  not  improbably  meet  these  difficulties  by  saying 
that  in  calling  this  physiological  discrimination  the  root- 
principle  of  mind  he  simply  means  to  single  out  the  most 
imporiart  projKjrty  of  ncn'e-striicturcs,  the  development 
of  which  up  to  a  certain  point  is  an  antecedent  condition 
of  the  appearance  of  mbid  or  consciousness.  But  even 

then  it  would  bo  hard  to  see  why  this  was  exclusively 
erected  into  the  root-principle  of  mind  to  the  disregard  of 
aniDther  property,  tetentiveness  or  memory,  which  Bering 
and  others  have  shown  to  be  a  pro|>erty  of  all  ortanic 
structure,  and  the  importance  of  which,  indeed,  the 
author  seems  to  allow  later  on  in  his  work. 

In  order  to  complete  the  authof'a  account  of  the  physio- 
logical conditions  of  mind  it  is  necessary  to  add  that  he 
supposes  consciousness,  to  arise  when  the  time  occupied 
by  the  nervous  process,  or  the  interval  between  sensory 
stimulation  and  muscular  action  reaches  a  eertain  magni- 
tude. Merc  coni;>iiMty  of  nervous  actions  does  not  in- 
volve consciousness,  as  we  may  see  in. the  case  of  highly 
compound  reflexet.  To  itse  the  anthor's  grapiiic  langoagi^ 
consciou-nes^  in\o!vr-s  as  its  immediate  physiological 
condition  a  ganglionic  "friction  "  or  "state  of  turmoil." 
Tlds  increase  of  tinte  ''impilies  ttut  die  nervous  mecha- 
nism concerned  h  is  not  been  fully  habituated  to  the 
performance  of  the  response  required.' '  .As  more  complex 
organisms  are  evolved,  and  the  stimuli  playing  on  them 
become  in  consequence  more  varied,  this  insufficiency  of 
mecbaoical  arrangements  and  consequent  rise  of  gang- 
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lioaic  friction  become  mure  and  more  marked,  and  the 
iitiiuflicieaqr  Is  met  by  the  activity  of  the  higher  centres 
in  "  focLisinir  m.iny  and  more  or  less  varied  stimuli," 
whicii  (uiiciion  invulvei  a  higher  manifestation  of  the 
aptitude  ufdiscriminatiooyaadas  a  conseqaoice  of  this 
a  psychical  accompaniment  or  consciousness. 

The  author  now  proceeds  to  sketch  out  his  general 
scheme  of  mental  evolution  by  the  aid  of  a  somewhat 
elaborate  diagram.  By  thi«  Uurt,  which  is  of  a  tree  like 
form,  we  see  how  out  of  excftaMIity,  the  distinguishing 
property  of  liviog  mattLT,  thLie  irises,  by  a  double  root,  : 
contractility,  the  {Hroperty  of  nerve-fibrM,  and  discrimina- 
tion, the  propeny  of  nerve-cdls,  first  lellex  action,  then 
conscious  or  voluntar>'.  In  branch-like  ippcnda^'cs  of 
the  stem  are  represented  the  successive  grades  of 
liil^ect  00  the  one  Mt,  and  emotion  on  the  other. 

To  this  are  added  at  the  sides  two  finely  irraduatcd  scales 
giving  the  products  of  emotional  and  mteliectual  develop- 
mentt  Opposite  the  numbered  divisions  of  these  scales 
appear  the  names  of  those  classes  of  animils,  species  or 
larger  groups,  in  which  the  particular  products  first 
distinctly  present  themselves.  Finally  the  corresponding 
stages  of  mental  development  of  the  human  individual  are 
appended  in  a  parallel  scale.  It  is  only  fair  to  Mr. 
Romanes  to  say  that  in  thus  seeking  to  m.ul  out  by 
definite  stages  or  levels  the  progress  of  mind  m  the  1 
animal  series,  ho  it  fully  aware  of  the  impossibility  of 
assigning  hard  and  fiut  Hnc^  of  demarcation.  His  psy-  ! 
chological  knowledge  tells  him  that  the  several  faculties, 
sensation,  perception,  &c.,  are  not  aheotutdy  distinct  one 
from  another,  but  involve  common  psychical  functions. 
And  his  clear  sense  of  the  limits  of  our  insight  into  the 
mind  of  the  lower  animals  keeps  him  from  dogmatically 
asserting  that  a  particular  faculty  or  product  of  mind  is 
not  present  below  a  certain  zoological  level. 

Having  thus  mapped  out  his  groimd,  Mr.  Romanes 
goes  on  to  investigate  its  several  divisions  in  detail 
The  Older  of  treatment  is  as  foHows  >— (i)  sensation,  (2) 
perception,  (3)  pleasures  and  pains,  memory  and  asso- 
ciation of  ideas,  (4)  perception,  (5)  imagination,  (6) 
instinct,  <7)  reason,  ^  aalmai  emotions.  Thb  does  not 
seem  a  very  good  logical  arrangement  of  the  subject,  or 
one  which  grows  naturally  out  of  the  diagram.  It 
appears,  moreover,  to  make  too  much  of  the  intellectual 
side  of  the  animal  mind,  and  too  little  of  the  emotional. 
This  strikes  one  in  the  cursory  treatment  of  pleasures 
«nd  pains  along  with  memory,  ftc.,  and  in  the  aomewhat 
meagre  review  of  the  emotions  in  the  final  chapter.  The 
same  thing  is  seen,  too,  in  the  elaborate  discussion  of 
instinct,  in  which  the  highly  interesting  emotional 
dement  in  the  phenomenon  is  hardly  touched  00. 

Bat  it  is,  perhaps,  ungracious,  in  view  of  the  interesting 
and  valuable  material  with  which  the  author  here  sup 
plies  us,  to  complain  of  what  he  has  not  given  us.  To 
touch  on  only  one  or  two  pdnts  of  interest  tfie  account 
of  the  development  of  the  several  varieties  of  sensation 
from  tlieir  simplest  rudiments  is  full  and  instructive. 
The  fundamental  fact  in  memory,  namely,  retendvcnees^ 
is  clearly  seized,  and  it  is  satisfactorily  shown  that 
diflerent  grades  of  memory,  e.g.  mingling  of  traces  of 
past  sensations  with  present  ones,  recalling  of  absent 
sensations  by  association,  precede  the  apparently  simple 
bat  redljr  complex  act  of  perception.^ 


The  facts  brought  forward  in  proof  of  the  existence  of 
imagination,  tint  is  the  power  of  mentally  picturing  absent 

object<i,  even  low  down  in  the  scale  of  animal-,  arc  in- 
teresting and  conclusive.  The  preseiKe  in  do^-i,  horses, 
asses,  &c.,  of  what  the  author  caUs  the  third  degree  of 
imagination,  where  the  image  is  not  suggested  by  external 
objects  present  at  the  time,  is  ingeniously  maintained  by 
the  facts  of  dreams,  delusii»is,  and  evidences  of  pro- 
longed anticipation,  e^.  of  the  suble  by  the  homeward- 
journeying  horse,  and  recollection,  e.g:  of  the  lost  moster 
or  mi^tresi  by  the  pining  dog. 

The  pi^ce  «U  risisUuwc  in  the  volume  is,  as  we  might 
expect,  the  'discussion  of  the  perplexing  subject  of 

instinct.  To  this  no  fewer  than  eight  chapters  arc 
devoted.  Here  Mr.  Romanes  shows  himself  at  his  very 
best.  We  see  that  he  has  nostered  the  wide  range  of 

faas  involved,  and  keeps  the  many  varieties  of  the 
phenomena  steadily  in  view.  We  see,  too,  that  he  has 
pondered  lonj^  ,ind  well  on  his  facts,  reading  what  has 
been  said  by  others  on  the  subject  of  his  mediution. 
Finally  we  recognise  his  thorough  sobriety  of  judgment, 
freedom  from  one-sidedness  and  from  everything  like 
speculative  extravagance.  Mr.  Romanes  begins  by 
showing  that  instinct  is  dearly  nnrked  off  from  reflex 
action,  not  merely  Ijy  the  degree  of  its  complexity,  as  Mr. 
Spencer  says,  but  by  its  accompaniment  of  conscious- 
ness.  Then  Iw  proceeds  to  ilhistinte  perfect  instiacts^ 

in  which  the  actions  are  perfectly  adapted  tO  tiM 
circumstances  of  life  for  the  meeting  of  which  tlie  in- 
stinds  exist,  and  tmpcffect  instincts,  in  which  the 
adjustment  to  the  dcoiinstaaces  of  the  animal's  life  is 

less  perfect. 

This  prepares  the  way  for  the  main  problem,  the 
explanation  of  the  origin  and  development  of  instinct 
There  have  been  two  chief  theories  propounded  to  nseet 
the  case.  On  the  one  h.md,  G.  11.  I, ewes,  and  aUo  with 
him  apparently  Wundt  and  others,  conceive  instinct  as 
a  kind  of  "lapsed  intdHgence**  analogous  to  theefloct 
of  habit  as  operating  during  the  development  of  ,1  single 
human  life.  Just  as  we  come  to  do  things  in  a  mechanical 
and  iemi*oonsciotis  way  as  die  result  of  havingfiNK|acfiliy 
done  them  with  full  consciousness,  so  a'-tions  of  the  lower 
animals  carried  out  with  conscious  design  at  hrst  may, 
as  the  result  of  long  continuance  in  succeeding  genesm* 
tions  and  the  operation  of  the  fninciple  of  heredity, 
ultimately  become  mstinctive.  In  opposition  to  this  view, 
a  more  hiunble  origin  has  been  assigned  to  the  phcno* 
menon.  According  to  this  theory,  instina  does  not 
involve  intelligence  in  any  stage  of  the  action.  Its  origin 
is  mechanicaL  The  germ  of  instinctive  action  is  due  to 
accidental  variations  which  have  become  fixed  and  per* 
fected  by  natural  selection.  With  this  view  we  may  take 
til  It  .if  Mr.  Herbert  Spencer,  that  instincts  grow  out  of 
retiex  actions  when  these  reach  a  certain  degree  of  com- 
plexity, and  only  involve  consciousness  in  their  later 
stages  of  development.  Mr.  Romanes  combines  these 
different  theories.  He  allows  a  certain  weight  to  Mr. 
Spenoei's  hypothesis  as  serving  to  eqjdain  the  lowest 
type  of  instinctive  action  occupying  the  border  land 
between  retiex  and  instinctive  actions  proper,  that  is  those 
accompanied  by  consciousness.  But  fully  developed 
instincts  can  only  be  accounted  for  by  the  principle  of 
variation  and  natural  selection,  and  by  that  of  lapsed 
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{ntelligence.  In  the  first  place,  vhat  the  writer  calls 
priaury  iiutincts,  ioduding  those  of  many  low  animak 
and  certain  Instincts  of  higher  animals,  r^.  hsctibatioii, 
arise  by  the  action  of  the  first  cansc.  This  is  proved  by 
the  fact  that  purposeless  habits,  tricks  of  manner,  e.f;. 
die  trick  of  barking  round  a  carriage  sbewing  Itself  in 
certain  varieties  of  doRs,  occur  and  arc  inherited.  In  the 
seooad  place,  secondary  instincts,  including  many  of  those 
of  the  higher  animals,  t.g.  dread  and  shanning  of  man,  or 
other  enemies,  were  originally  intelligent  acrion<,  nnd 
illustrate  the  principle  of  habit  or  lapsed  intelligence. 
This  pr  >position,  again,  is  established  by  showing  first, 
thai  intelligent  adjustments  when  frequently  performed 
hecome  automatic  in  the  individual,  and  next  that  they 
are  inherited  till  they  become  automatic  habits  in  the 
racc^"  eg,  in  the  tendency  of  certain  breeds  of  dogs  to 
"beg- 

In  combining  both  these  principles  in  liis  theory  of 
instinct,  Mr.  Romanes  follows  bis  master,  Mr.  Darwin, 
and  he  has  derived  much  assistance  from  the  vahiable 

CSSny  OB  instinct  by  that  writer,  whirh  was  w  ritten  for  the 
"Orlgio  of  Species,"  but,  having  been  withheld  from  that 
pohlieatlon  Ibrwant  of  space,now  appears  for  the  first  time 
as  an  appendix  to  Mr.  Romanes'  volume.  Rut  the  author 
has  elaborated  the  theory  sketched  out  by  Mr.  Darwin 
More  particularly  he  has  illustrated  at  great  length  hnw 
the  two  causes  may  combine.  He  shows  how  on  the  one 
hand,  primary  instincts  may  come  to  be  put  to  better 
uses  by  intel.i^ence,  and,  on  the  othrr  h-uui.  secondary 
instincts  may  be  modified  and  put  to  better  uses  by 
natural  selection.  The  effects  of  domestication  llhistratc 

most  clearly  this  conjoint  action  of  the  two  principles. 
With  respect  to  the  comparative  importance  of  the  two 
ceases,  Mr.  Romanes  MMDS  Inclined  to  look  at  natural 
selection  as  the  chief  a^^ency,  intelligent  adju  tnent 
being  regarded  as  an  auxiliary  agency,  the  chief  function 
of  irilich  is  to  supply  to  the  controlling  principle  of 
natural  selection  .in  .uHltional  cla«:s  of  variations  which  are 
from  the  first  adaptive.  Mr.  Romanes  supports  his  theory 
by  a  cumulative  cham  of  argument  of  very  great  strength, 
and  he  orders  the  successive  steps  of  it  in  such  a  way  as 
to  make  the  reader  feel  its  full  force.  His  main  portions 
seem  to  us  unassailable.  The  only  point  we  feel  inclined 
to  criticise  is  the  limitation  of  the  aaion  of  intelligence 
tn  the  insthicts  of  animals  low  down  in  the  scale.  The 

author  appears  to  argue  on  gcner.il  ^roiinds  tli.it  these 
must  to  a  large  extent  b;  due  to  the  working  of  natural 
selection.  But  the  Acts  of  mtelligent  modification  of 
instinctive  actions  cited  by  him,  eg.  in  the  case  of  the 
constructive  actions  of  bees,  &c.,  appear  to  show  iliat  the 
animals  concerned  p>ossesi  a  considerable  measure  of 
genuine  sagacity.  And  while  it  is  no  doubt  difficult,  as 
the  author  remarks  (p.  191),  to  attribute  to  an  animal  so 
low  down  in  the  scale  as  the  larva  of  the  caddice  fly  a 
power  of  consdoosly  reasoning,  it  seems,  on  the  other 
hand,  bard  to  understand  how,  by  the  mere  play  of  natu- 
ral selection  unaided  by  any  rudiment  of  conscious  dis- 
crimination and  adaptation  of  means  to  ends,  this  little 
creature  could  have  acqithed  the  habit  of  either  lighten- 
ing its  floating  case  by  attaching  a  leaf  to  it  or  weighting 
it  by  attaching  a  small  stone  according  as  it  becomei  too 
beftvy  or  too  light.  But  the  author  shows  Umedf  so 
oomptetdy  the  matter  of  his  snliilect,  that  the  reader  feeb 


disposed  to  accept  his  conchtsions  in  the  very  few  in- 
stances in  which  his  individual  judgment  leans  the  other 

James  Sully 


OUR  BOOK  SHELF 

An  ImtrtducUon  to  the  Study  0/  Heat.    By  J.  Hamblin 
Smhh,  M.A.  (London :  luvingtoos,  1883.) 

Though  the  author  states  in  the  preface  that  "  he  has 
endeavoured  in  this  book  to  explain  the  elementary'  facts 
connected  «ith  the  theory  of  heat  so  far  as  a  knowledge 
of  them  IS  reciniied  by  the  I'niversity  of  Cambridge  in 
the  genei  il  i  \.im)!iation  fur  the  ordinary  degree,'' 
it  will  Ije  found  that  he  has  succeeded  in  producmg  a 
book  which  is  not  only  admirably  adapted  to  help  a  stu- 
dent who  is  preparing  for  this  or  any  other  elementary 
examination,  but  whidi,  from  the  simple  nature  of  the 
langui^^ni  the  clearness  of  the  descriptions^  may  be 
reM  with  advantage  by  those  who  have  no  ffwunlnation 
to  pass,  but  who  may  wish  to  understand  somediblf  of 
the  science  of  heat  for  its  own  sake. 

The  text  is  ( omposei  of  short  niiml>ered  paragraphs, 
in  each  of  which  the  author  deals  with  one  new  fact  only, 
a  plan  eminently  adapted  to  save  the  student  confusion. 
These  paragraphs  may  be  taken  as  model  answers  to 
imaginary  examination  cjuestions. 

Over  two  hundred  questions  arc  given  on  those  parts 
of  the  subject,  such  as  expansion,  calorimetry,  cooduct- 
ivity  and  hygtonetry,  wUcn  admit  of  beii%  put  in  simple 
numerieel  ram.  Iktany  of  these  are  essentially  eaerctses 
in  arithmetic,  and  mast  irresistibly  remind  the  reader  of 
the  unlikely  questions  which  he  used  to  have  to  answer  at 
school.  In  the  questions  on  thermometers,  for  instance, 
an  observer  seem*  to  have  noted  the  sums,  differences, 
prodiK  ts,  of  tlie  readinj^s  of  every  kind  of  thermo- 
meter la  his  labor.itory,  without  noticing  what  those  read- 
ings were,  and  then,  when  too  late,  to  have  met  with  the 
necessity  of  hnding  from  his  observations  the  tempera- 
tures which  the  instruments  actually  indicated.  However, 
though  observations  of  such  a  kind  are  rarely  made,  the 
exerdses  which  they  furnish  will  of  necessity  make  those 
who  work  them  oot  (Uxolutely  funiliar  with  the  funda* 
mental  principles  of  the  sobiect  C  V.  B. 


LETTERS  TO  THE  EDITOR 

tf  kh  emvuftuJtntj.  ttSkktr  tarn  At  uHMhiaki  t»  raAwwb 

«r  4»  tmr^md  viik  the  wrton  4^  ti^fietti  mamuttr^i, 
ihmlkii$ttMtn  0/ anonymtm  tmmmutalkmtn 
tn#  SSHr  mfmUf  nprnU  ttntiftmimit  U  kmp  tkdr  Utttn 
M  tk»rt  a*  fmiUt.  Tie  pmmrt  m  kit  tpan  it  m  great 
tha  U  U  ftr/twWir  tOurwue  to  inmrt  iki  appnramce  mw 
^ t9mt.wuaifUm  emOaming  intertsting  and  tuvdfiuts^ 

The  Bar  a  Barometer 

At  a  time  when  I  fnqjMBlly  went  between  PeHrbowaA  and 
Loodon  Iqr  the  Great  Nortbem  Railway  esprew  trains  I  fbond 
that  the  mdden  compression  of  the  air  prooeoed  on  entering  a 
tsimd  was  net  only  perceptible  by  the  ear,  bat  even  unpleaaut, 
and  that  this  unpMHant  Fcwalion  laaaiBed  till  die  open  sir  was 
reached,  when  it  satfdoly  eeaaedL  Of  coone  it  «a<»  natanl  to 
sopposs  that  dke  aoiw  was  the  piiMcy  etoN^  bet  I  HrtMcd 
myMtfthst  dtf«  had  nolhhtg  to  do  wHh  the  eficer,  far  on  swal* 
lowiog  after  entering  the  tnnnal  the  sensation  ceaae^  bat 
reenrred  in  the  opposite  seme  en  leaving  the  lonad,  wlicn  a 
seeoBd  opefstieaof  swsllowieg removed  it  This  showed  ekarfy 
that  what  was  observed  was  reel. 

As  fir  ae  I  remember  flSete  was,  asraeajstiied  by  the  aenntioa, 
en  hnnaM  ef  prenure,  at  fiist  sodden,  and  then  gradnally  riainc 
far  a  aeeead  or  two  on  talulug;  aad  a  emreipniirting  gnsdnsl 

I M  not  at  the  ttsMhaMOe  epportanity  of  takiwea aneroid 
with  me  to  measure  the  aSBoaait  or  ae  coBiprenioo,  M  hrtcaded 
lo  tiy  an  air  tbeimwactu  widdi  I  thoo^  would  be  more 
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SMnirivc  to  a  '^uddcn  change  of  prnsare  thvi  even  the  most 
delicate  ancrdi'.l. 

It  is  strange  that  so  fc-.v  people  have  noticed  this  &ens«tion  in 
the  ears ;  Ite^ides  Mr.  Horace  Darwin  I  do  not  kaow  of  OM 

who  I  may       has  bern  liUturlwd  by  it 

Uuriiii;  ilic  ^'alc  mi  the  22uA  and  ajrii  inst.  it  occurred  tome 
to  tr>-  uhcihcr  I  coiihi  j^t  t  an  iHea  of  (he  pressure  that  could  l)e 
felt  liy  the  ear.  My  rooui  facc^  \>csl,  an  l  ihc  wind  was  beatiuj; 
agiuist  the  windfi'A>.  ;  so  nfscr  '■huUiii;^  the  lio  ir  I  i  |ienL-d  one  of 
the  wiiiil'.'.s  ■,ii:hiijnlv  darnii;  rv  luriou'.  t,  il  wiiich  .1  small 
gas  rtamc  boiibctl  ncarh  out,  and  the  same  inst.mtar.e  >us  sen  a- 
tion  was  plainly  fciL  On  shutt.ng  it  again  ihir  gaii  rtamc  started 
up,  but  the  inverse  sen«ilion  wa*  not  perceptible.  Thega-s-llamc 
St  lod  at  .ii  jarciitly  the  <iiiie  hi-lght  with  the  window  shut  or 
open.  movements  were  simply  due  to  the  starting  and  stop- 
ping of  an  extra  ilraiight  in  tlic  chiiiitiey.  Oil  evaniming  the 
meniscus  at  the  t  tji  of  the  column  in  a  merciuial  l>;;roiiii:ter,  the 
change  o(  pressure  was  plainly  visible,  not  by  a  ri  <•  arid  fall  of 
the  whole  culamn,  but  by  a  change  of  curvature  v^IiIlIi  was  very 
IIMrked  when  the  windox  vra.^  opened  during  the  stronger  gusts. 
A  pocket  aneroid  showed  the  s.ime  thing  perfectly,  rising,  as 
far  as  I  could  judge,  aboiU  l  150  inch  in  general,  but  during  one 
virry  fnriotts  blast  1/20  inch;  on  that  occa.sion  only  did  the 
shock  on  the  ears  seem  at  all  WlMwhte  with  wtat  I  IMUmber 
to  have  felt  in  the  tunnel<>. 

It  ii  not  neccsary  lo  w.ait  for  a  gale  in  the  right  I'.irection  to 
test  the  cars.  I  found  that  if  a  friend  charged  thr  door  « ith 
his  whole  strength,  much  the  same  c  ni;irc8sion  was  ]iroi!ucc'.l  a> 
by  the  average  giisf'  of  wind.  Of  course  the  compression  will 
<1epend  partly  nn  the  cnnten'.s  of  the  rooBB|  wUch  WCK^  in  the 
c.i  e  in  ■I'.irslion,  a'out  25<X)  culnc  feet. 

h  l^  I 'I  lablc  til  a  'hi-  1  h:inge  of  pressure  noticfil  by  the  cir 
is  Lirt-alcr  than  thai  -hown  by  the  bar  unctcr,  for  the  in  tantaiu'ous 
effect  on  the  gas  flame  w as  cnornions,  while  the  permanent  nrtion 
wai  Iwirely  jierceptiblc  ;  imthe  other  hand,  the  aneroid  -liowc<l  a 
pc—manent  dispbicenieiit  «ith  <  uly  a  very  'l}t;ht  rcvoil.  'ITic 
greater  mobility  of  the  gi^  doubtless  cor.-'c-p  imN  to  the  great 
•■nsibility  of  the  rnr. 

If  till'  nctual  cil  uim;  of  pressure  felt  liv  thr  c.-ir  is  I  I  50  inch, 
wli;  Ji  C'  nespond- t  1  a  chaigc  of  IcmI  ot  -ix  b-ct,  it  mi^ht  l)e 
expecte  i  ihai  a  actuation  wotild  be  ob-erved  on  running  up  or 
down  s;nii  .    Thia  I  hwc  not  noticed,  the  ehufc  of  picuiire 

l>cing  so  j;railu3l. 

I  need  hnrdlv  .nl  1  that  dc^ccndiu^  ,i  mine  at  the  high  speeds 
common  in  the  colla-ries  is  most  ;i;riitid  to  me,  and  is  only  reii- 
derrd  K-.irablc  liy  contmuoiisly  sv/allow  mil;. 

The  very  grot  and  apparently  unrcC' ;;ni<eil  difference  that 
there  seems  to  In;  in  the  sensibility  of  the  cars  of  ditTcrcnt  indi- 
vuliials  may  bean  excuse  for  occupying ao much  of  your  valuable 
sp  .cc  wtlhwhat  il  in  other  getpects  «  long  and  uninteresting 
letter.  C.  V.  BOYS 

Phyiial  Lafaontofy,  Sondi  Kensingtoa 

The  Remarkable  Sunsets 

In  NatOU  for  December  20,  1S83,  Dr.  James  Macaulay  has 
col'rcted  (pp.  176,  177)  some  recorded  instances  of  the  wide 
di  lril  ution  at  former  periods  of  volcanic  dust.  I'erhapi  the 
following  may  be  worth  adding.  It  is  lo  I*  found  in  that  extra- 
ordinary repertory  of  cttri  )Us  information  and  suggestion,  the 
"  PhUonphical  Notes  "  to  Darwin's  "  Jtotanic  Garden  "  (pwt  iL 
3rd  cdilioiH  1791,  p.  l<7).  W.  T.  T.  D. 

The  Kcv.  Mr.  Sterling  gives  an  account  of  a  darkners  for  six 
or  eight  huurs  at  Detroit  in  America,  on  October  I9,  1762,  in 
whiM  the  sun  appeared  as  red  as  blood,  and  thrice  its  usual 
siat  t  some  rain  falling  covered  white  |»per  with  dark  drops 
likasnlphuror  dirt,  «hich  burnt  like  wet  gunpowder,  and  the 
air  had  a  very  sulphtueous  smcU.  lie  snppo«es  this  to  have 
been  emitted  from  sane  dislanl  canlM|iuiltc  or  vokaao  {Pkii, 
7'riim.  V.  liii.  p.  63). 

lu  in.any  circumstances  tliis  vind  [the  Ilaimattan]  seems 
much  to  i  csemule  the  dry  fog  wliich  covered  mofct  parts  of  Europe 
in  the  ^ummer  of  17S0,  which  has  been  i-upiiosed  to  have  had  a 
volcanic  origin,  as  it  succeeded  the  violent  eruption  of  Mount 
Ilecia  and  its  ncighbourhotxl.  From  the  subsidence  of  a  white 
pjwdcr,  it  seems  probable  that  the  Ilaimattan  has  a  similar 
•  ■li/iii,  from  the  uncxi-lorcd  mountains  of  Africa.  Nor  is  it 
improbable  that  the  epidemic  coughs  which  occasionally  traverse 
immense  tracts  of  country  may  l>c  ihc  jToducts  rf  volcanic 
C[U|4ions  ;  nor  impossible  that  at  some  future  time  contagious 


mia'-matamay  be  thus  emitted  from  suhic  rancin  ii-surcs  in  ladi 
abundance  as  to  contaminate  the  wh  ile  itm  .  phi-iL-  ..uil  ilcp'Dpii 
late  the  earth  (Darwin's  "  Botanic  Garden,"  part  ii.  3rd  editito^ 
I79I,  p.  167).   

Wlhad  the  sunset  display  again  to  night,  but  the  after-{^ 
was  much  les.s  prolon  ged,  sqggesting  that  the  ttratum  of  da4  lad 
crystals  is  slo  Aly  settling  down.  But  repeated  flashes  of  ligdt- 
uing  and  pesU  of  thunder,  in  a  place  where  storms,  a*,  the  usil 
time  of  year  for  them,  are  very  mfrequent,  seem  to  suggot  iIn 
the  question  whether  the  ash  is  not  brought  within  the  spbctt  «i 
rain-clouds  rather  by  loss  of  electricity  than  the  influence  cf 
yurface  gales.  At  the  same  tune  the  large  fluctuations  of  pa- 
sore  seem  to  tell,  on  the  contraiy,  that  the  whole  cilnwa  ii 
affected  to  unusual  altitudes.  Since  I  have  been  a  nsdcigf 
j  uriials  I  have  seen  nothing  more  enthralling  in  its  is 


the  c  mtributions  made,  week  by  week,  to  Naturk  on  tUi 
subject  from  all  uarts  of  the  world.  It  marks  an  era  in  obHr- 
vati'in  from  isliico  we  nay  Itopc  great  tbingc  in  the  fitne. 

'  Pewinrya  HnmrCn 


Ki  i  ERRING  to  the  latter  part  of  Mr.  Ilasrell's  ktltr  a 
Nature,  January  24  (p.  285),  there  -eem  to  be  sevcr.il  diffaetl 
ways  in  which  volranic  dust  might  nfTect  the  temperature,  laJ 
th  ui;h  all  of  them  seem  likely  to  have  bat  small  fici,  '  : 
<\.:m\  ities  they  affect  arc  fo  vast  that  .1  very  small  yxrcenti^; 
ni.iy  form  a  very  considerable  quantity. 

1.  The  volcanic  gases  vv>iuld  form  at  fir-t  a  stratum 
warmer  than  would  be  natural  to  tbc  heights  at  which  the) 
would  rest,  and  would  thus  retard  the  outward  flow  if  hcit  froa 
the  earth. 

2.  The  vulcanic  dust,  forming  an  unnsually  high  ttrstma  o< 
opaque  matter,  would  intercept  mya  from  the  wa  that*0# 

be  otherwise  lost  to  the  earth. 

3.  The  volcanic  du^t  would  act  as  a  screen  to  prevent  !t< 
earth  losing  heat  by  radiation,  while  it  would  also  (4)  act  s>  t 
screen  t'»  prevent  the  •  un's  rays  reaching  the  earth  ;  bet  la  • 
doing  would  make  the  dust  stratum  warmer,  ar.d  so  would 
cau  e  N  >.  I. 

Tbc  indirect  effects,  a^  influencing  evaporation  and  camtew- 
tion,  and  the  formation  of  clouds,  are  pvobafaly  glcMcr  dMa  W 

direct,  but  are  more  difhcnlt  to  unalyse. 

December  3.  — 1  have  noticed  tMt  DccenlKr  3  W*S gcmQ 
ii-iiuir,  a'  ly  cl.udy.  Here,  however,  it  was  conspicooos  «sll* 
il.i)  on  which  all  ilic  most  marked  features  of  the  .soirscts  cu!- 
iiimated.  At  4.45  the  green  and  pink  glows  covered  tbewa»« 
h.ilf  of  the  sky,  and  the  lest  of  the  sky  was  filled  with  s  |i«pk 
glow  of  like  character,  while  the  creaecnt  moon  «»s  gf**". 
Thexe  ^wt  bad  to  a  great  extent  faded  M  $  ;  an  )  th  ugb  tbc 
phenomenon  lasted  late,  I  can  give  no  more  detail-,  as  I 
no  notes,  not  being  able  to  give  il  continuous  attention. 

37,  The  S<tnaie,  Ripon,  >aaaiy  sS         W.  W.  Itxu*. 

Chttetiaa  Conrad  Spnagel 

Speaking  of  Christian  Connd  Spren^el's  discoveries,  1*< 
H.  A.  llagcn  says  (Naturi,  vol.  x\ix.  p.  29) :— '*  In  GenoMJ 
these  dlicoveriea  were  well  known  to  evoy  naturalist  diiria|V 
whole  oentm^  Certainly  between  1830  and  1870  at  cMf 
nnivmiqr  hi  nana  the  same  facta  were  unght  as  weQ-kao«s 
lacia  of  tlia  hl^Mst  Importance,  and  of  course  known  by  e«»T 
siiident."  From  tl>e  complete  want  of  paper-  rclninj  to  i» 
facts  ohcerved,  and  th;  theories  jwoiioscd  by  .S^ircngel  inw* 
German  IwlaBical  and  entomologtcal  periodicals  f^iubli-hed  befoit 
Ihc  time  of  Darwin,  strangely  contrasting  with  the  prpfM**" 
>U'-h  papers  in  modern  botanical  literature,  one  might  hstreb*** 
led  to  a  very  <lifferent  c-mclusi  in,  \\r.  that  Sprcngel  '•'•'J'Jj? 
into  almost  complete  oblivion  in  Germany  also,  a«dlWi'|"J 
any  professor  in  any  of  the  univcfMties  of  Ffttfala  Mfl.* 
(  ii  rmany  in  general  duly  appreciated  and  taught  his  dlMOfW* 
bol.ire  Darwin'*  time.  And  this,  I  think,  is  really  ^^9*" 
Certainly  at  the  University  of  Berlin  in  184I,  neither  LicMBf 
stein,  in  his  Iectnre5  on  soology,  nor  Kunth  in  those  oabott^ 
ever  spoke  of  Sprengcl  and  his  work,  nor  did  Eridujafc* 
course  on  enlomolory.  At  the  University  of  Gfeife^MffJ^ 
1H42,  the  profess- ir  ot  natural  history,  Ilornschucb,  never 
tinned  Sprengrl's  di-covcrics.  In  1S48  my  brother,  Ha*** 
Mullcr.  iH-gan  the  study  of  7o-ilogy  ai  d  liotany  attheUlwaw^ 
of  HaUe,  where  he  never  heard  of  Spiengcl,  with  whOM 
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he  btcainc  acquainted  only  much  latfr  through  Danria's  books. 
Thus  it  appears  that  between  iS^o  »iKi  1850,  in  ihrt«  at  least  of 
the  5ix  univerMlieu  of  Prussia.  .Spren^el's  work  had  fallen  into 
the  mi.^t  complete  oblhrion.  N«>w  it  is  imitrohablc  in  the  hii;he>t 
dcKrcc  that  the  sem«l  proffMOia  of  natural  hist  )ry  in  the-e 
universities  sh. mid  have  ceased,  unanimously  and  at  the  very 
fame  time  (1841)  to  teach  what,  between  1830  and  1840,  they 
had  lai^ht  "as  well  known  fact*  of  Uw  bigbest  unporunce." 
Hagen's  statement,  therefore,  neads  mm  fwtber  proof  befim 
it  can  be  eccepied. 

If  in  Germany  Sprcngel'^  discoveries  had  been  "well  kiviwii 
to  treiy  naturalist  daring  ibe  whole  oeatiirT,"  the  opinion  that 
M«^twatisc  had  been  anMly  neglected  nntil  h  was,  as  it  « ere, 
re -discovered  by  Par«in,  could  never  have  prevailed,  as  it 
wppetn  to  do^  among  German  bitani^ts,  ana  Prof.  Eduard 
Stnntai|ir oonld  never  ha««  wtittea  the  following  linef,  with 
wUeh  I  amy  opprofiiiMeljr  eondode  this  letter :  "  Until  i860 
and  some  jrears  afterwards  in  any  catalogue  of  old  boltnical 
books,  the  work  of  Conrad  Sprengel,  |niblished  in  1793,  'l)as 
eotdeckte  Gehcimniss  dcr  Natur  ia  Bw  and  in  dor  Benochtw^ 
der  Blumen '  might  be  found  at  the  price  of  nboot  15  igr. 
(I/,  fid.),  and  I  myaelf  bought  it  there  at  that  price  as  acnrio»ity, 
f'tr  the  sake  of  its  strange  title.  In  the  aaoih  catalogne  of 
KriediandcT  (1873)  *he  P^'ice  of  the  same  book  »  1  tUr.  20  sgr. 
(IIJ.)  This  rise  in  the  price  of  Sprengel'a  b«)ok  nhows  treiy 
nrikinglpr  the  change  through  which  in  the  meantime  it  has 
pMMd  in  our  appreciation.  For  only  during  the  la>t  ten 
yean,  after  it  had  remained  whtlly  ummeHetd  far  ■ceclf  leventy 
years,  the  old  book  has  come  to  be  duly  valacd.  It  waa  Charles 
Darwin,  who  by  hb  excellent  hook  on  Orchids  .  .  .  revived 
the  qae2.tions  treated  by  Sprengel "  {Jeiutr  LiUratur  Zdltnu, 
iSse,  article  uo.)  Fam  MUllu 

M—MHw,  Saata  Cadiariiu,  B«m^  December  15, 1883 


DifTusion  of  Scientific  Memoirs 

Prof.  Tait  «pp-ars  to  have  nii^unJcr.stixKj  niv  .il.jecf  in 
writing  the  letter  iiubli-he<l  in  your  is-ne  of  January  24  (1  .  .••^7). 
It  refers  dlstittctl^  to  bis  letter  of  December  27,  nn<l  n  t  ilirrcily 
to  the  review  which  l>egan  llie  roiri--]>on*lciic«>.  In  th:it  IcIilt 
Prof.  Tail  slatetl  publicly  lh.\t  hr  h.nt  n  t  rcc<  ivcd  ccttnin  |  ub- 
lications  of  the  Cambridiji-  1  .il  ,  .plnuil  Sotiity.  1  iknred, 
as  secretary,  to  explain  that  it  «.is  i  .  t  due  to  (he  nejjleil  of  tlic 
officers  of  the  Society.  He  als  1  -ays  :  "  Nai  ure  would  lio  a 
real  service  to  science  by  collet  t mi,'  •■(ati-^ticN  a.s  to  the  numbers 
of  different  centres  ...  at  the  Jr,i'r.),  ucns  of  various 

stieniitic  societieii  v*ere  freely  accosiUle  in  1SS3  (say)  and  also 
m  1853."  It  was  in  my  power  to  give  the  statistics  for  "  J'mm- 
tutit'tt!  or  /'nyttiiiKt;^  or  lioth  "  far  the  year  l8Sj;  in  answer  to 
part  of  Prof.  'I  n it's  suggestion  I  <lid  >o.  There  is  no  reference 
in  my  letter  to  the  year  1854,  so  that  Prof.  Tail  is  i.ot  correct  in 
statin;;  (Nature,  January  31,  p.  3111  that  the  ipiestion  between 
us  i>-,  "What  was  Ihc  state  of  maltrr-.  in  1854?"  The  year 
1S69  was  the  c«rlic5t  for  which,  with  the  data  ready  to  band,  I 
could  obtain  the  nnmbcrs,  I  therefore  ^sve  statistics  for  that 
year  in  addition  ;  I  had  no  kp' lu  ledi;e  .,f  wh.it  iniy  li.ive  been 
the  ca-c  in  1854,  and  1  said  notln:iy  ulout  it.  I'rof.  Tait  re- 
ferred to  a  rualaoy  simI  siijjj^estcd  A  cure.  1  merely  wished  to 
.show  that  the  cure  h-idabeady  lieen  ai>plicd.  My  remark-  were 
addressed  solely  to  that  point,  and  were  not  "  licside  the  <[ues- 
tion,"  Prof.  Tait,  in  your  last  is-uc,  has  an  elalware  argument 
to  prove  that  aNjut  one-third  of  the  centres  receiving  publica- 
tions receive  I'ro<eet{ingj  only.  In  this  he  is  entirely  mistaken. 
At  present  the  numljcr  of  -uch  centres  is  6  ;  in  1854  it  was 
o.  The  hist  iry  of  Ihc  case  is  as  foil  iws.  Until  the  year 
1S43  the  C.i  ul  rirtjjc  I'hdosophii^il  Soticty  published  no  /Vtov.'- 
ings.  Between  that  year  and  1864  short  ,-ilc'iuiiI-'  of  the  pa|  er^ 
read  and  of  the  discussions  were  piililisl:cd  in  the  //i/V. 
Miig.,  and  separ.ite  co;  ies  were  sii  pbed  to  ilie  Society.  In 
1864  the*e  wcri  .  iL.  cted,  ;  nd  f- nn  vol.  i.  of  ihc  Pro- 
cttdings.  At  the  lime  they  were  not  circulated  separately  ; 
circulation  was  given  ihem  in  the  Pkil.  Mag.  In  that  year 
(he  arrangemont  with  the  Phil.  Maf^.  came  to  an  end,  and 
notices  of  the  same  kind  mere  printerl  by  the  si cret.iries 
an*l  di  trihuted  to  rtsiJtnt  FcUow.'.  Almost  wuh  ut  an  ex- 
cepti'  ii  all  the  important  p.i]  ers  puflislicd  by  the  Society 
apjicarcd  in  the  Triinsattii^in.  I  I.eri-  was  no  need  therefire  to 
circulate  Pnvrc-Jiti^  1,  unii  il  was  not  (•  >iic.  'I  his  practice  was  con- 
tiiued  up  to  1876,  when  the  second  volume  of  the  Prtmdimgi  was 
daadl»aaAam«rqp»teMb«|nk  TbM^ptoi8|6«ir<iMMrra> 


ceiving  publications  nttestarily 

matter  of  GKt  nothing  else.  A  few  eopiei  of  voh.  i.  mid  B.  of  the 
Ptocetdingt  have  since  been  itsned.  Vol.  BL  of  ibe  A«Midlii^«m« 
conuneoced  in  1876,  and  both  it  and  aoceeedlqg  vohnoes  eenlaiii 
in  fnll  the  hhorter  nr  the  less  importaat  camnnnlcatione  iMide  to 
the  Sodely,  as  well  as  afartada  of  nOter  MMbhed  in  Ml  fn 
the  TVttumtfkni.  Vols.  iU.  aod  ir.,  tben^  oflbe Awna^r  Ymn, 
aa  •  fOMral  ralei,  been  tent  »itb  Hw  pnmmrthm,  and  tbe 
centfw  bare  tnaally^  imoe  t8y6k  received  be(b<  WhUn  dke  fant 
few  years,  however,  6  centres  have  been  added  to  tbe  Hit  yMA 
rercivc  the  Precttdingt  orly.  Tbw  in  1883  (oarfttiMt  tfao 
honorary  Fcllaw»)  1 14  centres  rcooivcd  T^rmmmctimu  ewy,  or 
Transactitns  and  Procetdmp,  fai  aott  cetta  dw  lMter»  aM  6 
received  PrMttdimp  oidy;  irbilt  im  l8$3  off  At  fmUicttimt 
diitrittUtd  anov  Thiiwrttofc  I  do  Bot  pelead  to  baonr  wbat 
the  Bomber  of  oeatrce  «M«t  ttat  date,  and  wf  fint  kttw  ande 
no  dfacet  lefttence  to  It  Mctbing  m  that  letter,  hoiimr, 
supports  tbe  argnawaia  addaeed  hf  FnC  Tait  to  prove  that  **tt 
follows  from  Mr.  daaebmok^  data  that  the  naaibcr  of  eeatnaia 
1854  annt  ham  been  aboot  40  only." 

R.  T.  Glaubkook, 
Seuef  y  of  the  Cwnbridge  PbOoaopUeal  Sodcty 
Cambridge^  Fefacaaiy  4 


Brooke'  Comet 

I  SRND  yo«  a  dMitk  ef  Brooks'  comet,  in  which  an  attempt 
is  made  to  represent  a  remarkable  change  which  took  plaee  m 
the  comet  aboat  January  13.  Ou  tlial  evening  the  well* 
defined  and  almost  circular  envelope  which  la  vqireseDted 
in  the  figure  was  entirely  wanting  when  the  contat  ma  aeen  on 
previous  occasions.  The  nncleus  was  much  more  condensed 
and  star-lii<e  than  at  any  lime  before.  The  envelope  was  of 
■early  unif'>rm  brigbtnesis,  with  a  perfectly  defined  outline^ 
which  was  easily  meai-ured.  It  seemed  to  be  produced  by  two 
fan-shaped  eaMUMtioBS  from  the  nuclen*,  which,  carving  heck- 
ward  toward  each  other,  met  at  the  oaler  edges,  leaving  a  darker 
elliptical  space  on  each  shle  of  the  nackos,  the  ipeoe  oa  the 
north  ade  being  the  daiker,  and  the  pteeedtag  fca-ihaped  par* 
tion  having  an  eateaaioa  on  th*  aoith  aide.  A  Haa  dmvn 
through  the  middle  of  the  dark  afiaeca  wodd  ba  perpend icalar 
to  iheasiaof  Iheiail. 

The  iiatoatar  of  this  envelope  was  i'  acT,  while  the  dhuaeler 
of  theoattr  nebabaa  eavetope,  aa  fcr  a>  It  eoald  be  raadily  tiaced, 
was  aboat  H  ^.  The  apaciwiacBpe  showed  a  hrkht  eePtmaoBi 
spectmsB,  wfakh  was  saiprMughr  strong  la  the  nd,  which  eon- 
nletely  ansked  aiiy  Hm  Aa  Ifae  eoatet  bad  not  bom  seen  here 
for  sevcnl  dam  patvtoM  to  the  tjA,  thk  appearance  may  have 
been  of  oOBMerabie  AUBHen.  Chwds  prevented  another  view 
until  January  ty,  when  the  inner  envdone  had  entirely  lost  ila 
^harp  outline,  and  the  Mtowing  portion  Bad  diaappearad^  laav^ 
ing  a  correapoBdhn  deA  space,  while  the  lawadlag  pottiaB  had 
inctaaaad  its  aiigBlar  duBaMOBt  and  revolved  dmag^  an  eagla 
ofabOltde^ 

Tftia  fa  the  aBpaataaee  h  prannlad,  though  the  ohaage  nay- 
have  oocnned  a  a  voydiflneBt  auuHier.  Tbe  Bd^toei  eqp»- 
t  >rial  did  not  bring  oat  any  addilioaal  dataik.  The  diataaae 

from  the  follr>wing  side  of  the  nucieat  to  Aa««Mr  edge  of  the 
inner  envelope  wao  about  32',  whcreaa  it  had  1mmi4^  on  the 
13th,  taking  half  the  diameter  of  the  envdope  on  Iknit  oocadon 
to  represent  the  corresponding  miaiwiiHiMit  OB  the 

A  very  marked  Increase  in  tbe  laagth  of  the  tdl  of  tlw  eOMt 
occurred  between  December  27  amT  ii.  Far  alnat  ooe-tldrd 
of  its  length  tbe  tail  was  broad  and  falr^  aailfani  in  brightness  ; 
from  the  middle  of  this  broad  portion  faiaed  two  long  bright 
streams,  one beiBgh»fflr«aibtitfrt<r am other.  Thetotal 
length  was  about  4'.  W.  T.  Sampson 

Naval  Obaanratoij,  Washington,  Jaaoaiy  19 


"  Mantol  B«elalioB  ia  Aafmala  ■* 

1  HL  .11  J  earance  of  Mr.  Romanes'  new  book  with  the  above 
title  reiiiinds  me  of  a  reference  in  bis  work  on  "Animal  In- 
tellifjcnce  "  to  an  olHservation  of  my  own.  I  have  intended  for 
at  lea^t  twelve  months  past  to  w  rite  you  about  the  ma'ter,  but  xs 
Mr.  Romanes'  new  lK)ok  is  practically  a  c  >ntiiuiatnjii  o  his 
former  work,  you  will  probably  not  conclude  that  1  have 
procrastinated  too  kmg. 

On  page  aCi  of  "Animal  Intelligence"  Mr.  Romanes  quotes 
i^alaqrofaABtefai  (be  MaadMaler  Aquriflto.  ThaAhta 
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motion,  unable  to  seiie  a  morsel  of  food  lying  in  the  angle 
rormed  by  the  gla**  front  and  bottom  of  the  tank,  '*  raised  him- 
self in  tL>  a  klantini^  i^islurc,  the  he.iii  inclined  upwards  and  the 
umicr  surface  nf  ihi-  Ixdy  tusv:iriK  the  fool,"  and,  by  waving 
bis  tins,  cau-oi  .1  Li  ircti!  ui  the  watci  vsbich  lifted  the  foi>l 
slra:L;ht  to  bis  m  Hilli.  Mr.  Romanes  adds  that  this  observation 
is  ;  I  .utiv-illy  worthless  "  fr  iui  the  observer  having  noi;lccli' I  to 
repeal  the  condiiioiu  in  order  to  !>liow  that  the  luovemciUs  of  the 
tish  ucrc  nut,  in  Uicir adupiatton  to  tboe  ckcBuitwiicei,  pioe^ 
accitlciUal." 

I  ijuitc  n^jri-c  with  Mr.  Koi^unr  t!i.-.t  -..Ax  n''  cr\ at  ions  should 
Lc  tested  ill  every  possible  w.iv,  and  I    li  ukl  h  ivc-  ti<t;ii  only  loo 

flad  to  rc]icat  the  cumliiioMs  i  f  tin-  .lu.i  .  llicr  ci\ations  had 
been  alile  to  lio  so.  1  he  l.ict  is,  h<!«cvtr,  tliai  ai  neither  the 
directors  nor  the  curator  ot  the  Manchester  .\v]uatiuua  were 
willing  to  call  inthe,iiii  of  th.isc  intra  afraclioiw  which  you 
London  ;>e<jple  seem  t  >  h.ivo  >uccci-fnlly  employed  in  the  case 
of  the  Westminster  instituli  in,  the  Manchester  Aqu-irium  came 
to  an  luilimely  end,  and  thus  my  observations  were  <.u;  ^liort. 
Tliere  arc,  however,  two  comments  which  I  siv  juM  lil>.e  to 
make.  On  p.  351  of  "Animal  Intelligence"  (the  1. 'inciJciice 
in  the  numbering  of  the  re-pcctive  p.i^jes  may  help  the  reader's 
memory),  Mr.  Romanes  ipaotes  a  ^torv  by  Mr.  j.  b.  Hutchinson 
concerning  a  Folaj-  bear  at  the  "Z  jo."  A  bun  was  tlir.jwn  into 
a  |>ond,  and  fell  "at  the  an^jle  "  beyond  the  reach  t  l  the  In-.tr. 
lite  animal  thereupon  "  ciiimKiiccd  stirring  the  \\y.<:\  wi'li  its 
paw,  so  that  it  estabUsheil  a  si,rt  of  r.  tat  iiy  ciirrcn'  whiuii 
eventually  brought  the  bun  within  re-ub."  lliis  -i  ry  was 
coinniunicated  to  Mr.  Romanes  privately,  and  my  skate  -tory 
wa  published  in  your  c  jlunins  fiiur  years  !x-forc  .Mr.  Koiitanes 
poblished  his  bjok  (  ec  NAruKE,  vol.  xix.  p.  160).  No  rejieti- 
tiotl  of  (he  conditions  is  mciiti  Jiied  in  the  tisc  ot  the  Inrar.  yet 
Mr.  Isoma  ics  sjKraks  of  ibc  sltjry  as  "a  most  remaikable  obser- 
vation."  In  justice  la  .Mr.  R  )manei  I  must  add  that  he  ap|icar.s 
;>)  accept  the  licar  st  ury  as  a  proof  of  intelligence  in  that  animal 
Ijccausc  It  corrolxirates  a  similar  story  communicated  to  Mr. 
Darwin  by  another  observer.  I  feci,  however,  that  I  have  a 
right  to  back  my  skate  a^jainst  cither  of  the  bears  namt^l,  for  the 
following  reasons.  Had  1  repeated  the  comlition-  in  the  case  of 
the  skate  with  precisely  the  same  rcsuJt,  it  would  hav  t-  aji|x-aie4  as 
though  the  skate  acted  in  obedience  to  inhen'r  i  l^iaiiil,  or 
instinct,  and  even  the  similar  vi'iiduct  of  the  be  n  suggests  this 
inference  in  theirca.se.  On  the  other  hiiid,  li  I  .1  ccond  trial 
with  the  iikate  failed,  it  would  not  h.-.ve  been  pi  ived  th.it  the 
fint  case  «as  accidental,  .md  iherefine  not  the  result  of  a 
"  hapipy  thought "  on  the  part  of  the  skate  ;  f>ii  it  ini,;ht  still 
li.ivc  Licen  c,i!itended  that  the  skate,  like  a  in  in)i;hl  display 
;)rc.sciice  of  mir.  1  nn  one  t>ccasion,  and  not  on  a  ijllicr,  a;-.d  the 
chief  inteicst  of  tlu-  i  icidc:,!  lies  in  the  assumed  sjj mtaiicity  of  the 
..c:i  jn.  Iiiially,  if  Mr.  K  'ni  .nt-s  will  reflect  up  )n  the  alliiule  of  the 
ri  -h  as  described  In  my  n  u  r  invc,  I  think  he  w  ill  see  that  the  move- 
ments could  nit  be  "  pm  clv  accidental.  '  For,  from  the  position 
of  the  skate's  eyes,  it  foil  >ws  that,  when  in  the  slanting  ]>o.sture 
described,  he  coulJ  no  /jtii^t/  src  //;<•  /Tmi/'.  ^'el  he  o|>cne<l  his 
inJUth  and  adroitly  caught  it,  the  w  »\in.{  of  the  fins  and  the 
o|)cning  of  the  mouth  Ix-in.;  iu  «  i  ssarily  rapidly  con-ccutivo 
actions.  Tliis  fact  .seems  tome  to  sh  .u  that  he  (j/^./i-./'  ihe  fnod 
to  riae  in  the  way  in  which  it  did  ri«e.  F.  J.  t'AiiAUAY 

llaachcitar,  Ju«uy  at 


Y00&  oomspondent  &ecms  to  thinW  that  1  had  » jme  |iarticalar 
spite  against  his  skate,  and  quote*  my  iodulgence  to  a  bear  as 
proof  of  inconsistency.  liut  the  two  cases  are  very  different. 
Lvcn  apart  from  the  unc  <ii.scious  corrobonitioa  to  which  he 
alluics  (and  >vbich  a«  evidence  of  a  £ict  I  consider  better  than 
even  verification  by  the  same  oliserver),  wc  must  remember  that 
the  stirring  of  water  for  a  long  time  in  the  same  direction  with  its 
paw  is  not  ipiite  so  habitual  an  ac  i  :>n  oa  the  |urt  of  a  bear  a-s  is 
the  ordinary  .sw  iinming  movement  i.it  the  juirt  of  a  skate.  A.s 
f.  .  .Lny  diihcolty  which  the  skate  m  >y  have  had  in  seeing  the 
to.sJ  apjiroach  its  mouth,  surely  the  fact  of  its  opening  its  mouth 
when  the  food  was  near  enough  t  1  gra  |i  is  m  better  evidence  of 
desi,;n  th.\n  of  acckleiit.  In  cither  case,  u  ider  the  c  )ndi:i  iis, 
aiii'.  iiuiic  e-jvtcMl]y  li.e  "  .ill. tilde,  dc -c:  ihe  i,  the  -.^  i.  uie  of  the 
foovl  at  tile  proper  luiniicu',  can  >h!y  be  ascril>eti  to  the  sense  ot 
imeli,  which  in  the  skate  i-  s  i  hijlil)  i;evcloi>ed.  Lastly,  why 
does  your  correspondent  be^in  l-y  -aymg  that  venlicati  jii  would 
have  been  dcsuaMe,  and  cud  by  arguing  that  it  woiildhave  l>een 
of  no  use?  Lvcn  if  the  cx,.crinicut  had  failed  on  tcpeiition,  he 
Mtyit      iafcMBce  woald  not  thanbgr  haw  ban  n^^vcd.  If 


this  is  so,  assuredly  there  would  have  been  nooSji  ct  in  repeating 
the  condition'.  I  once  told  a  terrier  to  letch  me  the  ace  of 
hearts  ir^m  a  pack  of  caids,  and  he  did  it.  I  happened  pre- 
viously lo  h.-.ve  know  n  that  the  ace  of  hearts  was  the  top  card. 
Suiipi>se  I  li.ul  rt  pc  iltd  the  ex(>eriment  fifty  times,  and  the  dog 
had  every  time  brought  the  wrong  canl,  should  1  have  Ijeen 

jualtfied  Ui  attrilMitiiig  (be  fint  nMoess  m  i  '  ■  happy  thought "  ? 

tiLOKUBj.  ROUANIS 

  I 

The  Storm  of  January  26 

I  SEND  you  inclosed  particulan  of  the  ^reat  tfoim  of  Tannarjr 
26  and  37  as  observed  at  Newpwt,  opposite  OmdM.  Aaodier 
observer  six  nules  to  the  north-cast  of  Newport  took  mdiaes 
which  correspooded  alioost  exactly  with  those  at  Ne«Mtt  far  the 
fall,  but  were  thiriv  to  forty  minutes  later  for  the  nse.  They 
were  as  follom^  bong  rcducol  and  corredad 
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Ozone  at  Sea 

DtJRiNG  my  vo)'a^  hither  from  Lon  ion  in  the  MaraHAi,  vii 
the  Canial,  and  calhng  at  Malta,  Aden,  and  Colombo,  I  w 
.surprised  at  the  low  yaluei  for  ozjne  as  registered  by  Moffitt's 
testis  whidi  I  pinned  to  the  "uprights  "  in  Stevenson's  thermo- 
meter mea.  I  tried  periods  of  exuosure  varyin,;  from  half  an 
hour  to  twenlT-figiir  hovr^  and  tht  hu^eit  vanie  noted  was  bat 
56  for  eight  Aons  (nde  oto  10).  The  teat  papers,  however, 
were  always  tioted,  more  or  less,  sometimes  to  3-0  in  half  aa 
hour,  whereas  tests  exposed  atthe  saoie  time  and  examined  when 
eij<ht  hous  had  clapacd,  only  g^ve4^  At  Ben  Nevis  and  Fcft 
William,  and  in  ihe  nMMriaads  of  Stallbrdshire  1  have  rccurded 
far  biKMr  OIOIM  vahm  than  at  lea  under  the  same  forae  of 
wiiid^iMttllBlpRiodaof  axposare.  From  my  long  experienee 
of  dton  la«ls  1  caanot  Tsnmr  them  sati>factury ;  bat  In  the 
abcffMcofaaiMMnUihleaMtol  1  would  strontriy  soggest  that 
t  hey  woald  gl>e  reealta  nwre  intercoaiiarableifaniurmljaqpaaed 
for  an  agioed  hoariy  period,  especially  at  the  vanaaa  kad 
stations.  Clummt  L.  WkaoOB 

Adehtid^  South  AaitnUa,  Deoenbar  aa^  ittj 

Meteor 

Ar  9.5$  p.m.  ou  Sunday,  January  27,  I  saw  a  meteor  start 
from  a  point  in  Taurus,  near  to  Saturn,  ani  fall  vertically  a 
distance  of  20*,  and  then  bunt  with  a  bnlliant  flash,  giving  off 
several  colours  that  almost  instantaneously  died  away.  The 
meteor  was  visible  about  three  seconds,  and  increased  greatly  in 
brightness  from  the  time  first  seen  until  it  burst.  It  was  the 
must  brilliant  meteor  I  ever  saw,  and  its  greatest  brighlaeai 
much  exceeded  that  of  Venus.  £,  UOWiUtrH 

Museum,  Sheltield,  February  5 

Ravens  in  the  United  States 

OUK  Natural  Ilist..nes  say  A'dicti^  are  common  all  over  the 
United  States,  but  I  have  never  met  any  one  vvha  was  aware  of 
having  ever  ^ecii  nnc.  .\i  c  they  common  in  Westchester  County, 
near  ihe  Hudson,  and  c  MifoMMad  tvith  ClOWi ? 

New  York,  January  11  M.vnhattan 


Unconscious  Bias  in  Walking 

'lHLUi  jU;;h!  has  occurred  to  me  ll:.U  "  unc  jnsci.>us  bias  i;i 
walklnjj  '  inay  1  e  the  re  ult  of  inequ.dily  in  the  !cri;jtb  nf  'be 
lower  liuil)s  e.'.usfd  by  the  manner  in  which  youn^  chi'  Iren  .ir; 
carricil,  Lacb  ;i<r.  .'n  a|i,K-..r-  t  ■  nurse  solely  ^ 01  .>.,e  arm  .  ! 
think  the  right  is  i;;  r  •  Ire.jiicntly  eaijiloycil.  1  have  i.jticcvl 
svben  a  child  is  Vc'.r,  r;  ihi  ai  ui  the  side  wliici;  is  luaier  the  iiUi^c 
ap]>e.ars  to  be  in  a  -Muiewhat  cramped  and  iinintnial  :»j3ition, 
the  leg  more  or  less  bent,  while  the  outer  s;  le  is  c jiii[>,iralivcly 
straight  and  free.  Would  not  this,  while  preventing  the  full  play 
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l^roper  derelopment  at  a  lime  \vh>.'n  iwth  very  rapid,  and 
thus  ottti^e  that  difference  in  the  Icn'^th  ami  -  trni^  li  of  the  limbs 
reniarkei  by  your  correiipondents  ?  Sara  i>.  OwiM 

4,  Soaines  Street,  Grove  Park,  S.E.,  Fcbnjary  2 

O.X  THE  HEIGHT  OF  THE  AURORA  BORE  A  US 

IT  is  with  pleasure  that  I  respond  to  the  invitation  of 
NviL'KK  to  ^ive  an  account  of  the  work  of  the 
L)anish  Meunrolo^ical  Station,  which  was  maintained, 
under  the  niui  r monal  scheme,  at  Codthaab  in  Grccn- 
land,  in  1S82-83,  and  of  which  1  had  the  honour  of  being 
chief.  I  intend,  in  the  proent  utide^  to  confiae 
mysdf  to  the  aurora  borealis. 

The  results,  which  have  been  obtained  frmn  calcula- 
tions of  the  hdgitt  of  the  Mram  bweaHi  in  the  temperate 
zone,  which  ties  south  die  so-called  aaroni  belt,  all 
agree  in  il  orir:  'h-,'  inir.imiim  height  of  the  aurora  very 
high,  as  the  auroi.i-  seein  to  bs  conlmcd  to  the  pa'rt  of  the 
atmosphere  where  its  density  is  only  i  fraction  of  th.it  at 
the  surface  of  the  sea.  However  difi'eren'.  the  v.i'uc  in.iy 
have  been  of  the  heij^hts  of  the  auioi.t  -  '-crved  cvttsidc 
their  true  zone,  the  average  of  the  minimum  heights  is 
hajpdly  under  tturo  hundred  kilometres.  On  the  other  hand, 
the  observations  in  the  Arctic  legions  show  that  the 
aaror«  may  descend  to  much  lower  elevstioos  above  the 
eaith't  Kxian,  and  that  thqr  UMiy  even  nach  down  into 
regions  of  the  atmosphere  where  the  density  is  about  the 
same  as  on  the  surface  of  the  sea. 

Dr.  S.  Fritz  has  thus,  at  Ivigtut  in  South  Cireenland, 
in  February  and  March,  1S72,  meainrcd  auror.u  the 
lower  t'd;;t  s  of  which  were  only  from  ;n  ;  >  2no  metres 
above  the  level  of  the  sea,  while  in  nc  i- 1>  1.  t  ry  mono- 
graph of  tl>e  aurora  bore  dis  cases  are  cited  m  whi'  h  the 
aurora:  appear  to  have  reached  much  further  down  in 
the  atmospnere.  I  may  further  mention  some  instances, 
wUch  haw^  by  the  bye,  not  been  made  public  before,  ob- 
served by  the  eoynest  loologist,  PnC  Steenatnqp^  and 
wUdi  he  has  permitted  me  to  publish  here. 

During  Prof.  Stecnstrup's  s  ijourn  in  Iceland,  1839-40, 
he  saw,  on  several  o:cisions,  auror.e  which  bid  the  top  of 
the  mountain  Ksia,  some  600  metres  in  height,  lying 
behind  Reykjavik.  He  further  states  thit  he  has  seen 
auroral  strc.imei>  between  the  masts  of  a  -hip.  in  ^uch  a 
maimer  that  they  disappeared  where  there  were  sails,  and 
reappeared  wliwe  the  space  was  free.  The  Professor 
asserts  even  that  on  one  occasion,  on  January  38,  1840, 
when  walking  between  Reykjavik  and  Bessastad  with  the 
ddef  ma^strstc^  Herr  Tvem, and  Judge  looassoo,  he,  as 
well  as  ifiese  two  gentlemen,  saw  anroral  streamers  ap- 
pearing ht-t:i<L\-n  thcmsc!:  --';  The  phenomenon  was  not 
a  solitary  one,  but  occurred  three  or  four  times  during 

this  w.ilk,  and  in  spite  ot  the  pedestrians  keeping  aboot 

a  yard  from  each  other. 

Althou^^h  many  estnaates  of  the  low  descent  of  aurora; 
in  the  .Arctic  regions  may  have  been  due  to  optical  illu- 
sions, specially  throu{[h  irradiation,  one  cannot,  even 
from  a  casual  observation  of  this  magnificent  phenome- 
non, but  cooM  to  the  oondusion  that,  while  some  aurorx 
lie  in  the  asme  great,  bdefioable  distance  from  the  ob- 
server as  those  observed  in  the  temperate  zone,  there  are 
otheri  whose  whole  appe  ir.mcc  has  "he  cli  iracter  of 
being  a  phenomenon  of  .i  purely  local  nature.  During 
our  stay  at  Godthaab  this  point  had  my  special  attention, 
as  it  appeared  to  me  of  importance  to  demonstrate  by 
measurements  as  accurate  a-^  possible  whether  this  SUD- 
Jective  impression  answere  i  to  the  true  facts. 

To  this  end  the  Danish  international  station  at  Godt- 
haab, 6jf  lO"  36*  N.  lat.  and  51°  40'  0^'  £.  long.,  has, 
daring  October  and  December,  18S2,  eflteed  a  series  of. 


    The  rite  of  the  station  was  narticalariy 

suited  for  the  solution  of  tiie  problem,  as  it  lies  just  at 

the  northern  border  of  the  great  Arcti  ■  .r.iroral  belt,  i.e. 
in  a  place  where  the  aurorx-  appear  with  all  the 
pecolisniiea  which  distutguish  them  in  their  tree  wait. 
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The  distance  between  the  two  points  of  observation, 
separated  by  the  Godthaab  Fjord,  was  5  8  kilometres, and 
the  direction  between  them  coincided  with  the  magnetic 
meridian.  The  two  instruments  u:ed  for  the  measure- 
ments, exactly  similar  in  construction,  were  arranged  as 
universal  instruments.  Instead  of  a  telescope,  a  tube  was 
employed,  whidi  had  in  one  end  a  snull  opening,  and  In 
the  ocber  a  metal  cran  of  veqr  dne  wires.  In  order  that 
the  errors  in  the  observations  shoiild  not  affect  them  very 
much,  measurements  were  only  made  in  the  vertical 
plane  between  the  two  points  of  observation.  The  placing 
and  readme  of  the  instruments  were  eflfected  by  means  of 
pre-arranged  fire-signals,  and  only  those  measurements 
of  which  the  reading  signals  were  instantaneously  an- 
swered, and  for  which  the  time  of  reading  cxi  ily  coin- 
cided, were  recorded.  Only  the  lower  edgc^  t  Cic  auroral 
bands  were  measured,  as  these  are  nearly  always  the 
most  clearly  defined. 

We  have,  during  our  evenings  of  observation,  measured 
the  height  of  thirty-two  aarora!  bands.  The  subjoined 
figures,  showing  the  result  of  these,  demonstrate  that  the 
lower  edge  of  the  band  certainly  descends  very  low.  Thus 
of  the  thiny-two  aurorx*  measured  by  this  method  ten 
only  had  a  parallax  under  i',  for  six  the  paialla.K  was 
between  and  2%  four  had  a  parallax  of  between  3^  and 
4",  two  one  between  and  6%  four  one  between  7"  and  8*. 
while  we  measaied  six  of  icT,  14.*,  15",  17*,  86',  and  143* 
respectively. 

Leaving  the  aurorse  whose  parailaK  was  tmder  t*  oat 
of  the  calculation,  I  have  found  the  following  heights  for 
the  other  twent}'*two  lower  edges 

|'4j  kikiawtres. 
5-S8 

32! 

s-Sy 

O"^ 

The  three  heights  of  1-99,  2'87,  and  3  22 
belong  to  the  same  aurora  as  that  whose  edge  was  mea- 
sured at  an  interval  of  two  minutes  between  eadi 
measurement.  The  two  aurorae  of  1*35  and  0*61  kilo- 
metres stoad  both  above  the  fjord  between  the  obaenra- 
tories.  From  the  southern  one  they  were  seen  at  an 
altitude  of  t3l*'6  and  30  -3  respect ivcly'above  tiM  nofthem 
horizon,  while  at  the  northern  st.ition  they  were  8aP'$  and 
7'  25  respectively  above  the  southern  horizon.  These  two 
and  the  above-mentioned  third,  the  liLi-ht  of  which  was 
measured  three  times,  had  the  appe.irance  of  curtains 
with  large  folds,  or  of  bunches  or  wreaths  of  streamers 
lying  close  together,  separated  by  darker,  faintly-shining 
spaces,  but  connected  below  through  a  common  bono. 
The  others  were  bands  or  arcs  without  radiating  streamers. 
The  ed^es  measured  were  all  nearly  at  right  angles  with  the 
magnetic  meridian.  Only  the  he^t  of  those  edges  which 
were  distinctly  defined,  and  wlioae  coarse  did  not  devtale 
greatly  from  perpendicularity  on  the  magnetic  meri^Uan^ 

were  meisuicd. 

I  must  further,  as  icg.irtls  the  small  height  of  the 
auront  observed  at  ( iudth.iab,  state  that  not  only  three 
observers  besides  myself,  but  es'en  .1  student  as  conversant 
with  auroral  phenomena  as  Herr  Kleinschmidt,  all  agree 
that  aurora  were  seen  MtKt'  Ihe  clouds  on  several  occa- 
sions during  the  winter  of  1882-83.  On  this  point  we  do 
not  entertain  the  Inst  doubt. 

In  condttsktt  I  wttl  describe  some  obienfattoas  made 
on  several  occawms  during  our  stay  at  Geddiaab  of  tlM 
pe  iii  ir  type  of  the  avrora  known  as  pho^boiescent 

auroral  clouds. 

On  September  3i,  1882,  Herr  C  Petersen,  one  of  my 
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assistants,  obscrvH,  at  9.45  p.m.,  an  aurora  appearing  as 
a  lustrotts  green  light  behind  the  nearest  bills.  The  top 
of  the  mountain,  "Sadlen,"  1200  metres  in  height,  was 
distinctly  seen  rt<*f»7r  the  lustrous  plane.  The  phenomenon 
rapidly  disappeared.  At  irt,45  a  lijjht  w.is  ^ctn  in  the 
south,  which  resembled  that  of  dawn,  and  contracted 
into  a  faint  shining  cloud,  oblong  in  shape,  which  oscillated 
slowly  before  the  mountains  "  Hjortetakken  "  (laoometm) 
and  "  Store  Malene"  (800  metres)  at  a  distance  of  8  to  13 
kilometres  from  the  station.  The  top*  of  tbetwomoak" 
iidM  vne  diittnctly  turn  «l«virtiie  hitninou  doad^  whic 
at  times  small  but  intense  spots  of  light  developed  dMB> 
selves  in  it.  When  the  cloud,  at  1 1 .45  p.m.,  had  moved  in 
front  of  the  mountain  "I.ille  M.ilene,"  the  light  became 
more  intense,  and  had  the  appearance  of  a  liibtrous  white 
dood  of  smoke  rolling  up  the  hill  to  north-cast.  When 
the  cloud  travelled  over  the  hill,  the  light  became  yellow, 
and  was  bordered  by  a  coloured  rim  At  11.10  it  shot 
three  faint  red  streamen  ttp  towards  the  zenith,  and  then 
the  whole  disippeaved. 

Tb*  fottoiriag  pheBonmMwn  obMmd  bgr  the  writer 
of  tbeM  lines :— Ob  Nevemlier  14,  i88a,  at  6  ajn.,  I 
observed  an  auroral  band  witliout  streamen  Ibroogh 
Vega,  the  Great  Bear,  and  the  Twins,  while  another 
stfMid  parallel  with  this  further  west.  From  the  "  .Store 
Malcne"  1  now  saw  a  peculiar  shining  white  cloud 
descend  into  the  fjord  below.  It  descended  in  long, 
straight,  shining  bands.  In  a  few  minutes  the  mountam 
in  question,  as  well  as  "  Hjortetakken  "  were  completely 
hi  Iden  in  the  cloud.  .A  little  fiutlier  east  the  cloud  pos- 
sessed greater  intensity,  while  ea  dm  plain  at  the  foot  of 
the  bill  on  which  the  obaemtoiy  elUMi%  t«e  luminous 
gadierings  were  teen,  which  teemed  to  mt  en  the  mow, 
with  a  strongly  phosphorescent  IMit.  Theae  two  gather- 
ings, which  were  at  first  isolated,  now  came  in  contact 
witli  the  above  described  cloud  with  long  luminous  hands 
radiating  from  the  latter.  By  opening  the  slit  of  the 
spectroscope  as  much  as  possible  anil  simultaneously 
keeping  foreign  light  from  the  eye,  I  beheld  the  auroral 
line  f.iintly  but  clo  irly  defined.  The  cloud  now  began  to 
disappear  without  oscillation,  when  suddenly  a  number  of 
borisuntal  openings  termed  in  it^  through  which  the 
mownlahi  stood  torih.  In  the  iMit  second  all  had 
diiapMued. 

I  aomit  that,  as  regards  the  last  described  phenomenon 
of  the  lustrous  cloud,  it  might  be  explained  as  being 

CSUted  by  the  rctL  x  uf  slic  auror;c  wnich  were  simul- 
taneously visible  ;  but  micu  .ui  explanation  is  not  appli- 
cable to  the  one  tirst  described.  It  would  lie  very 
interesting  to  learn  if  other  observers  have  noticed  this 
fi«rin  of  the  auram.  AOAU  PAULBSN 

Cofttobagen 

THE  EFFECTS  OF   THE   WEATHER  UPON 
DEATH  KATE  AND  CRIME  IN  INDIA 

^OMt  time  ago  a  very  interesting  series  of  articles,  b> 
^  Mr.  liuchan,  upon  the  connection  between  cert.im 
meteorological  conditions  and  the  zymotu:  diseases,  as 
illustrated  by  the  mortu.uy  returns  of  the  f  .ondon  district, 
appeared  in  . Nature.  Happening  to  have  underuken, 
at  the  reqacst  of  the  provincial  snpcrfiMe&dent  of  census 
operations,  certain  mvestigatlons  coooenaing  the  Ufe 
sutisiics  of  the  population  of  the  North-Weat  Provinces 
and  Oudh,  just  about  the  time  when  Mr.  Buchan's  articles 
appeared,  it  OOCumd  to  tne  that  it  would  be  worth  while 
to  sec  whether  any  similar  concomitant  variaticns  of 
meteorological  conditions  and  causes  of  death  could  be 
detected  in  India.  The  results  arri\cd  at  are  so  curious, 
and  at  the  same  time  so  definite,  that  1  think  they  may 
be  ol  interest  to  rcadeis  of  this  journ.il. 

At  starting,  however,  it  should  be  observed  that,  though 
the  mortuary  returns  of  the  province  with  which  I 
am  connected  are  probably  the  best  in  India,  thqr  we 


still  very  far  from  complete.    The  agenqr  emjdoyed  for 
registration  is  that  of  the  village  <-A<»tf«yifr  or  watchman, 
who  is  supposctl  to  take  note  of  .ill  births  and  deaths 
which  occur  in  his  vitlai,'c  (aiding  his  memory,  if  neces- 
sary, by  variously  i  ut  i.  tches  on  a  stick)  and  to  report 
these  weekly  at  the  m- ircst  pohce  station.    From  such 
an  agency  nothing  >ikc  ,in  exact  account  of  the  causes  of 
death  can  be  expeaed :  hence  in  the  detailed  ubles  given 
below  I  have  coi^ned  my  ettcodon  to  the  four  moat 
obviODS  causes— aaa^iiWBI,  dMlem,  suicide,  and  woondi, 
Evn  as  regards  the  ttumber  of  derais  registered  a  coo- 
iMemble  defect  may  confidently  be  anticipated,  owing  to 
lapses  of  memory  on  the  part  of  the  ckaukiddr.  TTxis 
defect  has  been  found  by  Dr.  Plauck,  the  Sanitary  Com- 
missioner, to  amount  to  about  20  per  cent,  of  the  whole 
on  the  average  of  a  large  number  of  cases  personally 
examined  by  him  in  various  parts  of  the  province.  The 
proportion  thus  obtained  is  coniirined  bv  a  comparison  of 
the  deaths  actually  registered  with  the  death  rate  arrived 
at  in  the  last  censtis  report.    During  the  live  yeex% 
1878-82  (the  only  ones  for  which  complete  returns  are 
obuinable),  the  deaths  regittered  appear,  firom  figmee 
supplied  by  Dr.  Plauck,  to  have  numbered  7,311,013. 
The  average  population  during  the  five  years  having  been 
about  45,000,000,  this  gives  an  annual  death  rate  of  33*5 
j)er  thousand.    Now  in  Mr.  White's  report  on  the  census 
of  iSSi  it  is  shown  that  ilie  distribution  of  the  population 
according  to  age,  and  the  observetl  death  rate  among 
certain  tribes  and  castes  suspected  of  practising  infanti- 
cide, and  therefore  jplaced  under  strict  police  surveillance^ 
point  to  40  per  milie  as  the  probable  rate  of  mortality  te 
the  genenl  population.  The  unrecorded  deaths  therefiofC 
amount  on  me  average  to  7  s  out  of  40,  or  19  per  oeot.  of 
the  total— efanost  exactly  the  same  defect  as  Dr.  Plauck 
arrived  at  by  his  personal  investigation  of  special  cases. 

It  follows  that,  tijMi:-h  thj  returns  collected  by  the  rude 
illiterate  agency  Lniployed  arc  not  strictly  accurate,  the 
totals  airiveil  at  probabU  on  the  whole  be.\r  a  nearly  con- 
slant  pr  iporiion  to  the  true  number  of  deaths,  the  ^opu- 
Lttion  deaA  with  heiii^  sufficiently  numerous  lo  eliauiiate 
any  individual  peculiarities  of  the  agents. 

The  death  rate  varies  enormously  fnun  yc.ir  to  )ear,  .is 
may  be  seen  from  the  table  of  the  total  number  of  deaths 
recorded,  here  given  In  fell 
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Piw  in.  cs  iihU  OU'th  ilurin^  Ikf  fr.  i  )Vifjrj  1878-82 
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1 882  114,220 


92,47a  96^596  107,628 


Total  jS38.3fiol4S«.5a3|47>309  S49.«a« 


ii9.7i4iii4.j8aiaavito 


S48.9s6,4S3.s34.4>5>ot8 


Vcar 

IS78 
IS79 

l88u 
i88i 
1882 


Aug. 


Xov. 


IVc, 


113.701  120,607  138,997  127,65'.  9.5.0J2 

131.702  196,135.129,115369.300^33,793 
74,127  S7,6iS  91, 21!^  93,204 
86,316109,837  iS.,519  i.Vo,6S3  '51.846 

'5'. 779  I59.'w4  156,065  128,040  122  517 


Total  i557>625673,8oi996,9i4,905,228694.454^  7>3ii>oi3 


3 


AnouaJ  lou) 

>,S2'.724 

1,914.499 

987,  I<>0 

«, 402,473 
1,485,127 


Tlie  ileaths  recortled  average  a  little  under  a  million 
and  a  li.ilf  per  annum,  but  in  iSSo  they  were  less  than 
a  million,  and  in  iS/y  nearly  two  millions.  In  that 
disastrous  year  one  district  or  county,  that  of  Aligarb, 
lost  nearly  half  a  million  of  iu  po  lation.  The  chidT 
difference  between  1879  and  i88a^  from  the  meteocokgkal 
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point  of  view,  was  that  in  1879  the  monsoon  rains  were 
unusually  hcnN-)*,  while  in  1880  they  were  so  scanty  that 
for  a  long  time  :::;ra\  e  ajiprehensions  were  enteri  litn-d  of 
another  famine,  like  that  which  followed  the  drought  of 
1877.  The  year  1S77  (which  does  not  appear  in  the 
table)  was  an  extraordinarily  healthy  one,  but  the  effect 
«f  die  scarcity  prodaced  by  the  drought  of  that  year  is 
Ma  in  the  high  mortality  of  the  first  six  months  of  1878. 

The  firtt  rough  genenwiation  suggested  by  the  taUe  U 
that  dry  years  areoealthy  and  wet  ones  unhealthy.  That 
this  is  generally  true  is  well  known  to  residents  in  the 
rnimtry.  Among  the  natives  also  I  ha\c  heard  it  said 
that  (ini.-  iiiust  choose  between  health  plus  famine  and 
abundance  /'///t  fever.  It  would  nevertheless  be  false  to 
infer  that  in  India  mortality  is  due  to  rain  ;  for  we  have 
only  to  compare  the  figures  for  the  several  months  to  see 
that  on  the  average,  and  in  almost  every  single  year,  the 
■MOth  in  which  fewest  deaths  occur  is  July,  which 
iM^pens  to  be  jolt  the  niniMt  month  of  the  twelve.  Rain 
Is  no  dovbt  one  of  die  indirect  cnuiei  of  death;  but  it 
seems  to  produce  unhealt^  cflbcti  Iqr  increasing  the 
humidity  of  the  air  and  hastening  the  gfrowth  of  rank 
vegelatiiin,  wtiirh,  decaying  at  a  time  of  the  year  when 
tlie  air  IS  ahnosl  perfectly  still  over  the  Indian  plains, 
produces  that  noxious  contiition  of  the  lower  .itmosi>her;c 
strata  known  by  the  name  malaria.  Compared  wiih  the 
deaths  from  malarial  fevers,  those  due  to  cholera,  small- 
MM^  and  other  epidemics  count  almost  as  nothing. 
ItaMX^  though  these  epidemics  have  their  particular 
seasons  of  mniainin  and  minimom,  tlieir  efiect  is  com- 
pletely  hidden  In  the  geneni  mortalitjr  table  under  die 
mat  annual  vwiation  which  culminates  in  October  and 
NoveiBber> 

Besides  rainfall,  atmospheric  humidity,  and  wind  velo- 
city, other  metcoroloLMcal  causes  which  presumably  have 
some  eiTc  t  upon  health  are  the  mean  temperature  and 
the  daily  ranj^c  of  temperature — the  last,  according  to  the 
prevalent  opinion  amongst  Indian  medical  men,  who  arc 
fond  of  attributing  almost  every  ailment  to  nocturnal 
chiiby  being  n  most  important  cause.  The  next  table 
gives  appraiiniate  monthly  mean  values  of  all  these 
meteorological  elements  for  the  Noidi>We«t  Plwinces 
and  Oudh,  exclusive  of  the  Himalayan  districts,  which 
are  very  sparsely  populated. 

Mum  Vdbm  ^Ctrtain  CMmatolo^u  al  l-actert  imtktlfartk'Wtti 

Provituet  and  Oudh 
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75 
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77 
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74 

70 
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77 
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58 
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Before  proceeding  to  estimate  the  relative  clTccts  of 
dieie  factors  upon  the  death  rate,  it  will  be  found  con- 
venient to  eon\'ert  the  totals  given  in  the  first  table  into 
mean  intea  per  annum.  The  mean  number  of  deaths  per 
anmun  far  each  million  of  population  is  SiMBk  end  tnis 
nomber  I*  diebiboted  ever  we  montba  as  tJSuwn,  when 
die  months  are  aU  ledneed  to  die  same  length  :— 


J«i>.  Mb  IfaNh  April  Kay  fmrn 
33s  1     aaoi     S093     3480     3397  siSi 

July  Auk.  S«pt.  Oct.  Nor.  Dac. 
«8SS  *43S  3«>40  4352  40S3  3035 
It  has  already  been  pointed  out  that  the  effect  of  the 
rainfall  upon  health  is  very  indirect,  and  therefore  need 
not  be  taken  into  account  here.  The  relative  effects  of 
the  other  factors  in  the  second  table  may  be  caknilated 
approximately  by  the  fermnlB-  - 

d  =  mt  +  $r  +  yM  + 

Heie  d,  t,  r.kf  and  v  respectivdy  denote  the  variations 
of  the  deam  mte^  the  mean  temperature,  the  range  of 
temperature,  the  relative  humidity,  and  the  wind  veioei^ 
each  month  from  their  mean  annual  values.   From  tne 

twelve  equations  of  this  fonn,  furnished  by  the  monthly 
means,  we  get  the  following  most  probable  values  for  the 
coefficients*  vis.  i— 

•  -797  I  ^  =  ilJ•6 

If  there  be  any  approach  to  truth  in  the  .assumed  propor- 
tionality between  the  variations  of  the  death  rate  and  of 
tlie^e  ^iiinatological  elements,  it  therefore  appears  that  a 
nit  re  tise  of  temperature  within  the  limits  observed  pro- 
ilui  c  1  comparatively  little  effect,  one  degree  ol  increase 
m  the  mean  temperature  increasing  the  deaths  about  80 
per  million  per  month,  or  rather  less  than  one  per 
thousand  per  annum.  The  variations  of  the  diurnal 
range  have  a  mudi  greater  eflocL  while  the  change  of  «h« 
death  rate  due  to  varying  hnmidfty  is  even  less  tfim  Ihnt 
due  to  temperature  changes. 

The  relation  between  the  death  rate  and  the  movonMBt 
of  the  wind  is  inverse,  the  proportionate  increase  of 
deaths  being  35  6  per  million  per  month  for  .a  decrease 
in  the  velocity  of  the  wind  amounting  to  only  one  mile  in 
twenty-four  hours.  In  the  months  of  i>etober  and 
November,  when  so-called  malarial  diseases  attain  their 
maximum,  the  air  is  almost  absolutely  still ;  and  there 
can  he  very  little  doubt  that  if  a  moderate  breeze  were 
occasionally  to  spring  up  at  tUs  time  of  the  year,  so  as  to 
dissipate  the  malaria,  or  at  all  events  mix  it  with  good 
air  from  other  districts  or  from  above,  the  effect  woaid  be 
an  immediate  decrease  of  the  death  rate. 

As  regards  sjjecial  causes  of  death,  I  have  already 
slated  that  I  h.ivc  confined  my  attention  to  those  cases 
in  which  the  chauLiiLir  may  be  trusted  to  make  a  correct 
diagnosis.  Sjnall-pov,  a  d;sease  now  happily  almost 
banished  from  Europe,  but  still  carrying  off  many  thou- 
sands of  victims  annualty  in  India,  is  one  of  these  almost 
iipmist^^hfiWe  causes.  The  avenge  number  of  deaths 
from  this  disease  during  the  five  years  was  59^340^  distrip 
buted  as  follows : — 

Jan.  Feb,         March  Aficil  May  JwM 

3«9S  35^30  661 1  12,561  13,790  9140 
July        Aug.         Sept  Oct.  No».  Dee. 

4855      1924      74a        366        S3fi  1690 

The  deaths  from  this  cause,  numerous  us  they  are,  a«e 
fewest  in  the  months  when  ue  gencml  mortality  attains 
its  maximum.  The  meteorological  canoes  which  favour 
the  spread  of  small-pox  appear  to  be  heat,  drought,  and 

po>'-il)Iv  also  an  unusually  high  wind  velocity,  the  solid 
partu'les  which  constitute  the  contagion  being  presumably 
blown  about  by  the  wind.  The  relative  effects  of  these 
may  be  roughly  computed  from  the  totals  for  each 
quarter,  using  the  femnla— 

n  -  A'  +  0/  ^  a  (iro  -  4)  +  71' ; 

n  being  the  recorded  number  of  deaths  in  any  month  ; 
iV the  number  that  would  occur  under  the  hypothetical 
conditions  of  a  still,  saturated  atmosphere  at  o"  F.  ;  and 
/,  /i,  and  V  standi  for  the  temperature,  humidity,  and 
wind  velocity  respectively.  The  coeflicicnts  thus  found 
AM  a  M  ot  i  /3  *  237  i  y  97 ;  the  condition  most  favour- 
able to  tne  pirapagaUon  of  amaU-poK  appearing  therefore 
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to  be  dryness.  The  number  A',  for  the  unattainable 
conditions  assumed,  comes  out  negative. 

Another  disease  which  the  village  watchman  may  be 
tnMed  to  recognise  in  most  instances  is  cholera.  Cases 
diainMea  are  doubtless  frequently  returned  as 
cholera,  bat  this  does  not  eensibly  impair  the  value  of  the 
registers,  since  the  t«o  diseases  are  usually  prevalent 
about  the  same  time.  The  mortality  from  cnolera  is 
subject  tn  ,in  .'inmi.il  vnriation  ciuite  ns  tli'-tinct  .>s  that  of 
small-pox,  hut  there  nre-  two  niaAima,  in  April  and  August, 
with  .1  sli;;h!  ciiiMir '.:ti<in  between  tilCSe  IDOnthS.  The 
averages  for  the  live  years  are  :  — 

Jan.  Feb.         Jktarch  April 

3«7        338       >304  9017 


May 
6541 


6344 


July  Aug.  Sr|.t.  f  <t  Ko».  P«e. 
5735      8129      4839      4665      fS«4  426 

From  the  records  of  the  army,  police*  and  jail  depart- 
ments, extending  over  a  lorger  series  of  yean,  it  ^ipears 
that  the  maximnin  mortality  firom  cholera  osuallir  occurs 
bi  the  rafaiy  season.  The  secondary  maxlimma  in  April 
becomes  the  principal  one  in  this  table  on  account  of  the 
excessive  prevalence  of  cholera  in  .April  1880.  This 
Cpirft  ini  ■  was  popularly  attributed  to  the  immense  number 
ot  Hindu  pi]j;iims  assembled  at  the  great  tclii^iout^  f.iir  of 
Har<]u.:r,  the  disease  having  been  cau(;ht  from  some  \\\- 
fecieil  persons  in  the  crowd  and  spread  abroad  over  the 
country  as  the  pilgrims  returned  to  their  homes.  The 
Sanitary  Commissioner  with  the  Government  of  India, 
however,  does  not  accept  this  view,  bat  seems  to  attribute 
the  disease  or  its  dissemination  to  some  occult  atmospheric 
tnfloeDoe.  Whatever  may  ultimately  prove  to  be  die 
nature  of  the  disease,  there  can  be  little  doubt  that  bi  the 
North-West  Provinces  it  is  to  a  great  extent  dependent 
upon  heat  and  moisture,  being  almo-t  unknown  in  the 
cooler  months  of  the  dry  season.  To  estimate  the 
relative  ciYccis  of  these  two  atmospberic  oondltion4»  we 
may  employ  the  formula — 

the  letters  having  similarsjgBifications  to  those  mentioned 
with  the  previous  forraubt  Combining  the  months  in 
graape  of  four,  commencing  with  December,  we  get  three 
equations  which  give  the  following  approximate  results  : — 
a  -  2S1  \  ^  4;  ;  X  -  20.076.  The  pvuK  ipal  effect 
is  that  due  to  lu^h  temperature  :  while  at  the  tciiipcra- 
turc  assumed  lor  A'  zero  F.  that  number  eomes  out 
negative.  That  is  to  say,  in  a  perfectly  dry  atmosphere 
cholera  would  disappear  at  a  temperature  considerably 
above  freezing,  about  70'  F.,  in  fact,  if  we  may  judge 
from  these  Ubles.  In  the  cold  weather  months,  indeed, 
cholera  oevor  aaitnies  epidcinic  proportions  in  Ae  North- 
west PWMfiiteeB  t  bet  when  the  poison,  whatever  it  mnv 
be^  if  widely  disseminated,  as  In  the  bcginrin;:  f  I'X:'. 
after  the  great  meta  or  religious  fair  at  .'uLiL  iUm  . 
rem.iins  nearly  quiescent,  manifesting  itself  onl>  m  .1  frv. 
spoi.idic  cases  until  the  commencement  of  the  hot  v  catlicr 
in  Aprd,  when  it  lire.iks  forth  with  .ilainiir^;  rajiuhty. 

Deaths  by  violence  are  also,  as  a  rule,  unmistakable. 
In  the  Sanit  try  t otnmissioner's  tables  two  causes  of 
doith  are  gi\en  which  both  come  under  this  head — 
suldde  and  wounds— the  latter  presumably  including  only 
the  letnlts  of  murder  and  manalaufbter,  as  there  are 
tepurate  beadingi  ibr  acddC^  aad  wHd  basts.  The 
averege  numbers  of  these  deaths  iccoRled  each  year 
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Both  series  exhibit  a  di-tinct  annual  variation,  notwith- 
standing scme  iircgularttics  winch  vscuid  prolubly  dis 
appear  if  we  had  larger  nutnbers  to  deal  with,  and  10 
both  ihe  phases  are  similar,  the  minimum  being  reached 
in  the  middle  of  the  cold  weather,  and  the  maiinum  is 
the  hot  season  and  rains.  I!ath  forms  of  desdi  by 
violence  are,  in  fact,  manifestations  of  the  same  canst, 
irritabdiiN  of  temper ;  for  stticidcs  in  India  sn^  asatil^ 
not  the  result  of  a  fixed  melancholia,  tbree^lbnrtlis  of  tiw 
cases  being  those  of  yOung  married  women,  who,  finding 
life  imbearable  under  the  ('aily  and  hourly  sting  of  the 
mother-in-law's  tongue,  end  it  at  la^^  by  jumping  down  a 
well. 

The  monthly  totals  given  in  the  last  table  may  be 
approximately  represented  by  the  formula— 

!■»•(/-  jr)-l>|lil. 
since  they  seem  to  depend  both  on  tempemture  snd  hsai- 

dity.  In  this  formula  j  would  be  the  temperature  .it  which 
crimes  of  violence  wouli  disappear.  Gruupmg  tliciiiumhi 
in  fours,  commencing  with  November,  we  get  three  cvjua- 
tions  which  give  n  =  =  2  0,  and  .r  =  48  4  K.  Crimes 
of  violence  in  India  may  therefore  be  said  t{>  be  proportional 
in  frequency  to  the  tendency  to  prickly  /i/<j/,tha:  excruciat- 
ing condition  of  the  skin  induced  by  a  high  tempcratuit 
combmcd  with  moisture.  Any  one  »ho  has  suffered  from 
ihis  a.lnient,  and  knows  bow  it  aflected  his  temper,  will 
readily  uadersttnd  how  the  conditiiiBt  which  praduce  it 
may  sometimes  lead  to  homicide  and  other  crimes.  Aad 
any  one  who  has  been  in  India  in  the  cold  weather  asd 
seen  to  ^hat  an  abject  condition  the  ordinary  native  is 
reduced  liy  .1  temperature  of  60  or  so  can  believe  that 
there  j.s  jirobably  some  truth  in  the  arithmetical  rtiull 
above  given,  that  about  48  crimes  of  violence  would  disap- 
pear, for  at  such  a  temperature  nobody  would  posMM  * 
sufficient  store  of  energy  to  enable  him  to  oonmit  ctine 
of  any  graver  description  than  petty  larceny; 
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HE  new  work  of  Dr.  Agardb,  forms  the  third  pan 
of  a  series  of  monographs  of  algae,  two  parts  of 
which  have  already  appeared.   The  6rst  part  contains 

the  genera  Cauler;  a,  /omaria,  and  ecrt.i  i-,  f;ri  ii(sof 
Sargassum  ;  the  second  contains  the  Chond.iri:ii.ea>  .in<3 
Dictyotca  The  I'lvacca-  form  the  subject  of  the  present 
monograph.  J  Ins  work  should  have  special  interest  for 
algologists,  frotri  the  circ  umstance  that  in  it  the  author 
has  expressed  his  views,  and  the  reasons  on  which  they 
are  founded,  concerning  the  much-debated  questioo 
whether  Bangia,  Porphyrsf,  Coniotrichum.  and  £r)thn>- 
trichia  belong  to  the  Floridec  or  to  the  Uhraoec:  The 
fact  that  Dr.  Agsrdb  still  retains  them  among  the  Uba- 
ceae  is  a  sufficient  proof  that  he  is  not  convinced  by  ibe 
I  cnisal  of  Dr.  I5erthold's  work  (noticed  in  N  a  U  RE, 
vol.  xxvii.  p.  385  .and  the  statement  of  the  latter  that  the>' 
belong  to  the  Florid(  a-. 

Dr.  Agardh  di.scusses  the  subject  at  some  length,  calmly 
and  dispassionately  ;  anfl,  considering  his  immense  cvpe- 
rience  in  the  study  of  al^ae,  his  opinion  is  dest rving  of 
much  consideration.  It  may  be  as  well  to  give  the  reader 
some  idea  of  the  aiguments  upon  which  the  author  bas 
groimdcd  his  opinion.  He  relies  principally,  it  will  be 
seen,  upon  the  assumed  diflference  of  the  reproductive 
organs  in  the  Ulvaces  and  in  the  Floridea^,  namely,  on 
the  sporirlia  endowed  with  moiicn  (7<Kisporesi  m  the  true 
Ulvacea;;  and  on  the  anthcridia,  cystiK  irps,  and  letrt* 
spores  of  the  Floridea? ;  the  antheridia  and  c>5tocarp< 
being  considered  by  Thurct  and  others  as  se.xual,  the 
tttr.is,  ores  as  asexual. 

'  "Til  Alurn»c».Sy«|emaiiV;."  Ny.i  1  i.ir.ip  ,ir  J  ( .  Ac^a.Ih  (Trtitje  "W**- 
niiigeo)    Lund*  Ar>tkr.ri.  tn  I  s 

l>r.  L.  Kabenbont't  '■  Kt}'|)<i;£amen-l-'l<.ra  von  JXciitKhUnU,  OciUfTria. 
und  dcr  Schweii."   Zwcilcr  HhmI S  "  Uia  l(«mMl|MI  doMcklHdi 
r><ticrTrir'-i  ■■    BcarljeiNt  VDS  F.  Hmch.    4^4  LMnag.  {Ub<"(- 
t'dna'd  Knmotcr,  iSlj.) 
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Dr.  Agirdli  points  out  thit  the  organs  with  powers  of 
motion,  observed  by  Uerbcs  and  Solier,  are  scarcely  to 
be  referred  to  the  Florideae,  because  in  their  eruption 
from  the  plant,  as  well  as  in  their  movemeats^  they  have 
an  appreciable  analogy  with  the  organs  of  Prasiola, 
descfibed  by  the  author  in  a  new  ^ctes,  P.  €armuopia 
(Me  TaMe  II I.,  fig.  74,  e,/,  g). 

On  the  other  hand,  Dr.  Agardh  shows  that  the  chief 
consideration  which  induced  some  algologists  to  remove 
Bangia  and  Porphyra  from  tlic  l/lvaceae  to  the  Flondc.x- 
was  derived  from  tlic  (iii;itcrn.ite  division  of  the  cells, 
which  was  thouj,'li(  •.  )  In-  .ir.  tlojjous  to  tin-  qiuiernate  divi- 
sion of  the  tctrasporcs  in  the  Floridea'.  He  points  out 
that  Janczewski  and  Tburet  had  observed  that  it  was  not 
tetrasporcs.  but  octosporcs,  which  resulted  from  the  divi- 
sioilin  Forphyra;  and  he  calls  attention  tO  the  fact  that 
theeo-called  octoepofes are themaelvet  repeatedly  divided 
into  new  generations  of  tetraspores  and  octosporcs,  in 
tbetane  manner  as  the  cells  or  cell-contents  in  Prasiola, 
Tetratpora,  Palmella,  Monostroma,  Ulva  aureola  (fUa 
fulTescetts),  and  ^ome  species  of  F.nicroniorpha  divide  ; 
thus  showing  an  analogy  with  these  plants  rather  than 
Willi  the  Floridex'. 

The  author  observes  that  if  the  organs  of  Forphyra  be 
considered  analoj^ous  with  the  tctrasporcs  of  the  I-  loridc.c, 
these  organs,  arcordiqg  to  some  authors,  should  po<:sess 
different  fiinciiuns,  thetelraapOfes  being  deemed  neutral  in 
the  Floridex,  but  the  OCtoapoies  sexual  in  Porpbyr^.  if, 
he  says,  those  organs  which  in  Porpbyra  are  called  anthe- 
ridia  agree  with  the  antheridia  of  the  Floridea? ;  if,  nl^o. 
those  4-partite  organs  which  constitute  spores  are  t<>  be 
compared  with  ihc  ttt^asporrs  of  the  Flori<ie.T  ;  there 
still  remain  in  Pori)h)ra  and  liangia  no  or,;ans  whi  rh  <  ui 
be  considered  identical  with  the  ca[  sular  iruit  of  the 
Floridea?.  If,  therefore,  iho»e  organs  which  form  the 
principal  characteristic  of  the  Floridez  are  absent,  it  is 
evident  that  Bangia  and  Porpbyra  are  far  inferior  to  the 
Floridea!,  and  that  verv  distant  affinities  must  be  sought 
for  them.  Mo(eover,ir  those  oigans  which  arc  neutral  in 
the  Florfdeflelieconie  sexnal  and  female  in  Porphyra,  this 
rather  seems  to  indicate  divergence  than  affinity. 

With  regard  to  I'ani,'ia,  Dr.  .Agardh  observes  that  the 
filaments  of  this  plant  growing  to^jcthcr  in  ))ili:hcs,  as 
already  observed  by  Dillwvn  and  other--,  aUv.us  \,uy  in 
thickness  an-l  in  appearance,  an  1  that  this  (iilt  -rcni  i-  of 
appearance  may  have  suggested  the  idea  that  they  were 
of  various  kinds  (male  and  female  filaments).  According 
to  Ur.  Agardh,  tbe«e  differences  are  merely  diflercnces  of 
age ;  and  the  so>called  special  organs  are  to  be  considered 
rather  as  difleioit  states  during  the  evolutioo  of  the 
fructifieatioo,  than  as  distinct  organs. 

Reviewing  the  statements  of  different  algologists  with 
regard  to  the  fructification  of  these  plants,  the  author 
<>fiows  from  their  publishcl  works  that  much  differcnre  of 
ojiinion  exi'-te  l  .imonj.;  them.  Thus,  according  to  I 'erln  s 
.ind  .Sohcr,  iho-e  orj^ans  in  lkin^;i.i  wliich  iht  \  (  in- 
sidcred  as  male  are  said  by  them  to  be  enJowcd  with 
lively  motion ;  «hile  Thuret  and  Rcinke,  referring  to  the 
same  organs,  say  that  they  are  motionless.  Again,  the 
author  observes  that  Jaocsswski,  alluding  to  the  octo- 
^Mccs  of  Porphyra,  says  that  they  have  an  amoeboid 
motioa  t  Tburet,  on  tM  contrtry,  states  that  they  are 
motionless. 

After  quoting  Thurci's  dcicription  i"  Etud  Phyc")  of 
the  processes  of  fructification  in  Porphyra,  Di.  Agatdh 
cites  the  (cllowing  passage  referring  to  the  antheridia  : 
"  La  division  s'arrcic  plus  t6t  pour  les  spores  ct  se  pro- 
longe  dav  intage  pour  les  antheridies ;  mais  il  u'y  a  pas 
tic  difference  fondamentale  dans  le  proc^dd.    On  en  a  la 

f^reave  dans  les  cas  anormaux,  ddii  mentionnds  par  M. 
•ncsewskifOn  le  cootenv  d'nnemone  ceUulc  primitive  se 
change  nartie  en  qpoiesy  partie  en  corpuscules  miles.' '  .So 
remaikabk  does  this  statement  appear  to  Dr.  Agardh 
tbat  hn  quotes  it  also  in  the  note  to  p.  36^  who*  he  thus 


comments  on  it-:  "  Quomodo  ii,  qui  hoc  observarunt, 
sibimetipsis  persuaserint  earn  partem  contentus,  qua' 
oiganis  perhioitis  foemtneis  constaret,  sub  sudio  evulu- 
tionis  panio  posteriore  in  organa  mascula  non  transmit- 
taretnr,  mibi  non  liquet" 

iMving  this  Mbject  to  the  coosideKadon  of  algdociAi* 
^  more  general  fcataieaof  thewoik  mavnowbenooeed. 

Dr.  .\f;ardh  arranges  the  Ulvace«  under  the  following 
genera  :  1,  (ioniotrichum  ;  2,  Erythrotrichia  ;  3,  Bangia  ; 

4,  Porphyra  ;  5,  I'rasiola;  6?  Mastodia  ;  7,  Monostroma; 

5,  Ilea;  9,  Knteromorpha ;  10,  Ulva :  and  11,  Letter- 
stedtia. 

Of  these  genera  Mastod  a  and  Letter .tedtia  are  natives 
of  the  Southern  Ocean,  lle.i,  of  which  one  species  only 
is  Icnown,  l.Julwscens  [Uh-a  aurtolti.  C.  Ag.J^  is  a  small 
tubular  plant  which  grows  at  the  numtbs  of  some  Swedish 
riveiBi  The  cdlsof  which  it  is  composed  are  arrannd  in 
series  of  fours,  u  in  Prasiola,  but  the  cokmr  is  dusky  a» 
in  Dictyota. 

The  other  genera,  of  which  many  species  are  natives  of 
these  shores,  will  have  more  interest  for  Mrilish  algo- 
logists. Prasiola  marina,  Crouan,  which  Ur.  .-Xgardh 
unites  with  P.  \lipilala,  has  been  recently  found  in  Scot- 
land and  in  Devonshire;  and  the  Ulva  calophylhi  of 
Greville,  and  Ulva  crispa,  have  been  removed  to  Prasiola. 

Of  the  twenty  specie^  of  Monostroma,  five,  namely,  Al. 
bullosum,  M.  laceratum.  At.  quaternariwmy  ii.  Utissimum, 
and  M,  wiUndtti  have  been  found  on  our  coasts.  To 
tbese  Dr.  Agaidh  adds  another  species,  M.  Uuiuia 
{U.  l.utucn,  C.  Ag.),  which  he  consideri  identical  with 
Af.  uudulittum  of  Thuret,  and  probably  with  M.  fimt^rumy 
I  arlow,  of  the  east  coast  of  North  America.  \VTiilc  thus 
transferrin^,'  the  specific  name  lactuca  to  a  Monostroma, 
the  author  evriudes  it  from  Utva,  where  it  has  been  a 
sourse  of  confusion. 

With  regard  to  Porphvra,  Dr.  Agardh  agrees  with  Dr. 
Greville  in  considering linearis  as  a  distin  t  s[>edes; 
and  he  mentions  P.  amelhystta  as  a  native  of  I ngland, 
Harvof  had  stated  that  the  latter  had  been  found  on  the 
west  coast  of  Ireland,  but  the  plant  appears  to  have  been 
unknown  to  him,  and  has  not  been  round  until  recently, 
when  Mr.  C.  W.  Traill  met  with  it  00  the  east  coast  of 
Scotland.    The  anangemeat  of  thecdls  in  the  pimt  is 

very  bcavitiful. 

In  accordance  with  the  views  of  most  algologists,  P ■ 
vulgaris  and  /'.  laciniata  are  united  hy  the  author  ;  but 
he  has  changed  the  name  of  the  pl.uu  to  /'.  umbilicalis 
("L.  Sp.,"  ed.  2,  1633),  of  which  he  describes  several 
forms.  In  his  views  of  the  structure  of  this  alga,  Dr. 
Agardh  is  at  issue  with  Janciewski  and  Thuret.  The 
last-mentioaed  authors  state  that  the  vt^etative  structure 
of  the  plant  is  a1wa)'s  monostromatic,  and  thitt  it  is  intbe 
fruitful  parts  only  that  the  cells  are  arranged  In  two  series. 
Dr.  A^;.irilh,  on  the  contrar>',  says  th.at  the  nlja  is  at  all 
t:mes  distromalic.  A  reference  t«  Plate  I!  ,  ti^;.  61,/,  will 
show  that  the  tuo  strata  seen  in  the  transverse  section  do 
not  exhibit  that  subdivision  of  the  cells  which  con-ti- 
tutes  the  fruit. 

Dr.  Agardh  agrees  with  M.  le  Jdi*  in  removing  the 
Ulvalinsa  of  Harvey  to  Enteromorpbi^  where  h  takes 
the  name  of  £,  iiiua.  Of  Ulva,  seven  sptdes  only  are 
enunerattd.  Under  U.  rieida  there  am  no  fewer  than 
twenty-four  synonyms.  While,  hovevett  the  author  de- 
serves thanks  for  clearing  awav  so  miny  reputed  species, 
he  describes  many  forms  of  diu  veiygnoally  distributed 

alga. 

F.nougli  has  now  been  said  to  show  the  interest  this 
work  should  have  for  algologists.  It  is  illustrated  by 
four  plates,  beautifully  executed,  contain inj,;  i:  {  figures. 
.Although  the  title  is  Swedish,  the  work  is  written  in  Latin. 

Of  Rabenhom's  "Kxyptovunen-Flora,"  Nos.  4, 5» 
6  «f  Pait  It.,  In  «Udi  An  marbe  algse  are  descnbed 
by  M.  Haad^  have  recently  appewed.    Nnmbers  4 
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and  5  treat  of  the  Floridcx,  which  an  oonduded  in  the 
iisth  put  Then  follow  the  FteophfOMB;  bat  before 
toodiiu  00  tbcN,  a  few  poioli  lelrafe  lo  mow  of  the 
FkakkK  call  fcr  obaimtMo. 

M.  Hanck  teHs  as  that  in  Gdidlam  the  cyatocarpt 

nre  of  two  kinds— (i)  those  in  which  the  placenta  is  basal, 
and  have  consequently  only  one  series  of  gemmidia  ; 
(3)  those  in  which  the  plactnt  i  :s  rentral,  on  both  sides 
of  which  the  gemmidia  arc  pl.n  eil.  M.  Mauck  ^^l<  ^  not 
seem  to  be  ;i\v.u  l  that  the  fnnncr  were  Icnj^  af;o  sop  ir.ited 
by  Dr.  Agardh  from  Gclidiumj  under  the  name  of  I'lero- 
cudlBy  the  typical  species  of  which  is  Ft.  /ucitin,  a  very 
common  alga  in  the  Southern  Ocean.  The  Gelidium 
ct^Uaceumy  described  at  p.  190,  is  a  true  Pterocladia,and 
baa  been  deacribcd  aa  audi  by  M.  B<vnet  under  the  name 
of  PL  eafiillaeea.  M.  Haoek  mentiaos  this  name  among 
the  synonyms  of  G.  capillacnim,  and  at  p.  191,  fig.  83, 
he  gives  us  copies  of  M.  Hornet's  figures  of  the  cystocarps 
of  this  pl.mt,  aril  also  of  Gelidium;  thus  showing  the 
characteristic  differences  hetwicn  the  two  alj;x  ;  it  is 
therefore  surprising  to  find  that  M.  H.iiu  k  still  retains 
the  old  name  of  the  plant,  and  places  it  under  the  genus 
GeUdiiim. 

The  cyitocarpic  fruit  of  D<tsya  pumicea,  apparently 
imkilown  in  the  Adriatic,  was  found  on  our  southern 
coast  as  long  ago  as  1859.  Before  that  time  a  specimen 
bearing  cystocarps  waa  coUected  by  Miia  Catlow  in 

Jersey,  and  Dr.  Harvey  gave  to  it  the  provisional  name 
of  Drtsya  cathunn'ir.  There  is  considerable  difference  in 
the  as|>c<  t  c)f  the  plants  which  bear  cystocarps  and  thi>se 
which  bear  stirhidia  ;  so  much  so,  that  they  have  been 
taken  for  distinct  species.  British  spe<  imens  of  this 
plant  arc  much  larger  than  those  of  the  Adriatic. 

M.  Hauck  describes  the  tetraspores  of  Melohena  coral- 
Hna  as  sweithetlig,"  and  he  refers  to  .Solms' "  Coral- 
linenalgen  des  Golfes  von  .Ncapel,"  Table  III.,  fig.  33. 
NoiWi,  on  taming  to  this  figure  in  the  woric  of  GnifSolms, 
it  win  be  seen  that  tlie  tetiaapoies  are  4-paftite.  It  is 
tnie  that  they  have  been  described  by  MM.  Crouan  and 
AreSchoug  as  dipaitite,  but,  according  to  the  obser\M- 
tions  of  M.  RoscnofT  in  liis  very  interesting  "  K<5chcrclics 
sur  les  Mclob^si(?cs,"  p.  45,  there  seems  j^ootl  !ea5on  to 
believe  that,  although  tetraspores  are  often  found  divided 
into  two  parts  only,  the  complete  number  is  four. 

With  regard  to  M.  maaocarfia,  M.  Hauck  is  apparently 
right  in  uniting  it  with  il/.  ^iiiAf/o/",  and  also  in  consider- 
ing M.  corUdftrmis  as  a  synonym  of  M.  uu-mbratuuca. 

In  a  farmer  number  of  his  worltt  M.  Uaudc  bad  stated 
that  the  tetraspores  of  Nemaleon  were  nnlcnown.  They 
had,  however,  been  described  by  Dr.  Agardh  in  ".Sp. 
Gen.  et  Ord.  Algarum,"  vol.  ii.  p.  417,  and  again  in  the 
"  F.picrisii,"  p.  507  ;  but  the  author  did  not,  in  cither 
work,  state  in  which  species  he  had  found  them.  .Some 
uncertainty,  therefore,  existed  on  tliis  point  ;  and  Thuret 
was  of  opinion  that  up  to  his  time  there  had  been  no 
trustworthy  record  of  the  discovery  of  the  tetraspores  of 
Nemaleon.  It  would  have  been  easy  to  solve  the  doubt 
by  an  appeal  to  Dr.  .Agardh,  who  ia  alwaya  ready  and 
willing  to  impart  information,  bat  no  one  seems  to  have 
thoopEit  of  adopting  this  ooorse.  The  writer  it  glad  to 
be  able  to  mention,  on  the  authority  of  Dr.  Agardh,  that 
he  (Dr.  Agardh)  found  tetraspores  on  a  plant  of  Nema- 
leon multifidum  from  Coiicnnagen,  but  he  had  met  with 
them  only  once.  It  is  hoped  that  this  statement  will 
finally  settle  the  question. 

The  description  of  the  second  division  of  the  marine 
ali^'a:,  Phxophyce.L',  is  begun  at  p.  282  with  the  Fucoide.X'; 
these  are  followed  by  the  Dictyotc;e,  and  after  these  fol- 
low the  Phseoioosporex.  Each  order  i>  preceded  by  a 
careful  description  of  the  structore  and  fructification  of 
the  plants  induded  in  it,  and  an  caaneration  of  the 
general  In  the  case  of  the  PhKoaoeworKe,  a  short  dia- 
gnoiis  of  cadi  fandhr  ia  ioaerted.  we  are  glad  to  see, 
from  the  hmg  Nat  cf^  qpaoayna  ^ipended  to  Oe  descrip- 


tion of  many  plants,  that  M.  Hauck  has  greatly  dimii 
ishcd  the  number  of  species,  especially  of  those  Iromtbt 
Adriatic. 

British  algologista  will  find  in  the  later  nuoibeTS  «f  tliis 
work,  as  weU  as  in  theae  which  prended  tben,«Mdi 
that  is  inteieating  and  instntettve.  The  sacceediBg  a» 
bers  will  be  wdcome.   It  is  hoped  that  they  will  he  M- 

lowed  bv  a  ^'ood  index,  wbich  will  add  very  mu:hto 
value  of  the  work.  MARY  P.  Mekkifieui 


METEOROLOGICAL  ODSERVATiONS  PROM 

BEN  NF.VIS 

A WEATHER  REPORT  from  the  Ben  Nevis  Ob 
servatory  Is  now  published  daily,  whidi  ciyes  Ik 
observations  made  at  9  a<ma  and  9  p.m.,  these  oeiag  tte 

hours  adopted  by  the  Meteorological  Societies  of  tbe 
Ilriti-h  Islands,  to  which  are  added  the  highest  and  love>t 
temperatures,  the  amount  of  rain  and  sno*  in  .ill  rase- 
where  it  is  possible  to  mcisurc  it,  the  height  of  the  sno* 
on  the  plateau,  i-ic.i-urevl  by  the  snow  gauge,  the  hours  cl 
sunshine,  taken  directly  from  the  sunshine  recorder,  and 
the  quantity  of  ozone,  droughts,  chan^^cs  of  wind,  aurom. 
glories,  halbs,  dcctrical  and  other  phenomena,  recorded 
as  they  occur.  Ilie  itcocd  is  strictly  one  of  ohsemtionh 
and  as  these  are  made  at  the  usual  observine-lMBt% 
Britidi  meteorologists  and  all  persons  iateresiea  iade 
weather  are  thus  afforded  the  means  of  coropariagdwr 
own  observations  with  those  made  at  Ren  Nevis  ObsHNS' 
tor\-,  «h:eh  is  by  far  the  most  valtinlilc  hi^li  Ilv' '.  ^taOH 
|iiis,css,  ;is  furnishing  data  of  the  tir>i  imiv  ::  .ice  Ii 


ihc  study  of  the  weather  cli.in^es  of  l.Lito;'C  In 
winter  climate  of  the  Hen,  the  problem  of  hygr  irf  '  ■ 
observation  is  beset  with  formidable  difficulties.  W.J 
view  to  the  practical  solution  of  these  it  is  part  <A  tb<: 
winter's  programme  that  Mr.  Omottd  condoct  a  Mnes« 
investigations  with  a  Inrgremetar  ef  a  novd  detoifiiia 
specially  designed  by  nm.  Chrystal  fi>r  the  purposs.  >« 
the  meantime,  and  until  the  problem  be  solved,  the  aw* 
"  Sat,"  meaning  saturation,  is  entered  in  the  wet  bw 
column  in  all  cases  when  the  wet  does  not  reafi  So*ff 
thnn  the  dry  bulb,  it  being  evident  that  in  such  cavs  the 
air  1^  .ill  Init,  if  not  .iltogether,  saturated.  'nu«<i-  ■' 
saturated  atmosphere  at  all  temperatures  maybe  alni0=: 
regarded  as  a  persistent  feature  m  Ae  climatoIoj,'>  of  t^: 
Hen.  Occasionally,  however,  as  recently  happened  abos^ 
Christmas  and  ^  Mew  Year,  a  sudden  change  set> in, *t 
clouds  clear  away,  tbe  son  blazes  oat  in  a  sicy  of  ov- 
vcllous  deetnesi^  and  a  dryness  of  air  comes  on  *i>»^ 
is  rarely  If  ever  experienced  at  lower  levels.  In  »** 
circumstances  the  dry  and  wet  bulb  readings  sepsrtf 
to  a  degree  so  e\ti.\  'iiIirKuv  that  Claishcr's  t.ibles  aJ<  ^ 
lon^^cr  of  any  u-e  m  <  ak  uLitir.g  the  liumidities  of  theaif. 
.As  the  periods  of  suilden  ar.d  iiiiense  dryiKSf  ot  li« 
atmosphere  are  intimately  connected  with  the  arit  .clon:>. 
systems  prevailing  at  the  time  in  north  wcHtcrn  Li:rop« 
it  is  not  improbable  that  a  careful  record  and  im)'^ 
them  will  lead  to  a  more  exact  forecastiBg  af  " 
our  most  important  weather  changes.  . 

By  and  by  tbe  observations,  combined  with  diose  ns<>( 
by  Mr.  Livingstone  at  the  low-level  station  at  Fort  ^'i^ 
will  furnish  the  data  for  ascertaining  what  is  the  nonw 
distribution  of  pressure,  temperature,  and  h"""'^',*^-'' 
ihe  stratum  of  the  atmosphere  between  tbe  top  "^J?* 
Nevis  and  the  level  of  the  sea  at  its  h.i  <•,    I  hcje  bojl 
once  detennined,  all  deviations  therefrom, 
occurring,  will  be  readily  seen.    When  the  dcp^fj^'-' 
from  the  normals  to  subsequent  changes  of  weather  M'  - 
been  further  investigated  and  their  relations  more  a«-- 
rately  determined,  the  high  expectations  formed 
the  prt  to  be  played  by  the  high-levd  station  on  l^" 
Nevis  in  contributing  important  data  towards 
casting  of  the  weather  of  the  British  Wands  wii*". 
lesa  be  lealiaed.    It  moat  no^  however,  be  fmiatu*'^ 
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this  intensely  practical  problem  is  an  excesuvely  difficult 
OB^  re(|uirin)(  for  its  successful  prosecudoo  IIO  MMtll 
Mpeoditiire  of  tinw,  kbour,  thmigb^  and  monejr. 


MOTES 

Tm  Royal  Sodety  at  their  hut  tacoHngdcetad  the  fbllowine 

five  la-.  antj  forfijjii  ai  riihcrs :  Anton  de  Gary  (StraHburg), 
Carl  GeKenbaur  (ilcitlclbcrg),  htoyili  Kronccker  (Berlin), 
Rudoli*  Vbdiow  (BcrSn),  G«liv  WiedcuBB  (Lrfprfg). 

Wb  are  inforxed  that  it  has  ben  arranged  that  Sir  William 
Tbonuon  will  give,  at  Johns  HopUn  Univer»ity  during  the  first 
twenty  days  of  Oeiobcr  Mit»  <iglll«fii  kelaMe  w  **lialealar 

Dynamics. " 

CArrAiN  W.  J.  L.  Wharton,  R.N.,  at  present  in  command 
off  H.M.  aorreyi^f  veiael  SyMa,  has  been  selected  to  aaoeeed 
Capt.  Sir  F.  Evaaa^  K.CB.,  as  Hydrognpher  to  the  Navy. 

On  Tteadaj  sftHBOMi^  at  OiSMd^  Cowocation  wiiMtMd  in 
*  llie  ShdUoaten  Theatre  the  nett  eaeftke  wene  that  has  heca 

enacted  m  the  University  >iiicL-  ilie  oj. position  to  Dean  Stanley 
M  Select  Preacher.  La»t  summer  Convocation  |ta&se<t  by  a 
■nil  majority  a  vote  of  IC^ooo/.  for  a  new  phy^iuk^gical  Ubora- 
tocy.  The  vote  was  opposed  by  the  ai>t>-vivi«ectionii.ts  and  l>y 
sooM  on  the  gionnd  of  ecootHoy.  A  menorial  got  up  by  Mr. 
Nicholson  aj^ia;.!  vivisection  having  proi.iuccd  \\  >  efJct  'in  the 
Council,  the  opponents  of  Prof.  Uurdon  Sandcr.-.on  determined 
to  oppose  the  decree  brought  before  Convocation  on  Tuesday 
far  eoipoweriag  the  sale  of  stacks  lor  Iba  M^ooo^^  velod  last 
Jnoe.  The  decree  was  sapporled  by  the  Dean  of  Chrisleharcb, 

Dr.  Aclmd,  .in  I  the  Warden  of  Keb].-,  -i:.  i  u  1  ;  "Pi>  ^ol  by 
f  rof.  Freeman  and  Mr.  Nicholson.  After  a  stormy  debate  the 
vote  was  carried  by  188  votes  against  147.  The  remit  was 
receifod  with  CBlhasiaam,  and  Oafwd  is  to  be  oaagratolated  on 
it.  To  vhat  sliifts  Dr.  SaadenooPs  opponents  were  put 
may  be  *ecn  from  svli.it  l!ic  Times  calli  "the  most  astonishing 
Speech  "  of  Mr.  Freeman  the  hi&torian,  "  who  aflfurded  a  curious 
ewmpie  of  the  cooAiskm  «f  thought  into  wUdi  even  intelligent 
0icn  may  be  led  bf  aa  evef^indolgenoe  in  sentiment.  It  would 
be  K  reasonable,  said  Mr.  FVeenan,  for  the  liistorian  to  illus- 
trate the  festivities  of  Kenilnrorth  by  an  actu.il  bull-baiting  as  for 
the  physiologist  to  experiment  upon  living  animals.  Mr.  Free- 
man, in  bis  seal  to  establish  the  sdendfie  character  of  die  his- 
lorian,  forgets  tlie  diflerence  between  description  and  discovery, 
and  ignores  the  fact  that  the  physiologist,  at  least  under  the 
txi'-tiu^  law,  m.tkci  iiii  cx|iernneiit»  not  for  the  instruction  of 
I  upils,  but  with  a  view  to  di>cover  what  is  as  yet  unknown.  A 
more  cuions  article  in  die  iodirtoMBlagalBatTiviseotion  we  have 
not  met  with  since  the  celebrated  letter  in  which  Sir  George 
DneVett  told  the  Royal  Commission  that  he  had  no  evidence  to 
gise,  but!li:\l  !ic  i.  ti  i  Jcrcil  viviscLtioii  'an  abomination  introduced 
troui  the  Contmcnt  going  band  in  band  with  Albcism.' "  The 
TWacrlB  kahidff  on  the  stdijeet  treats  it  aenaihiy  and  moderaidjr. 
"  All  dwae  irfio  are  open  to  argument  have  been  long  ago  con- 
vinced that  tcieaee  cannot  proceed  on  her  beneficent  way  u  iihout 
the  aid  of  experiments,  -ome  of  vvbicli  uiu&l  be  painful  ;  and 
those  who  are  not  open  to  argument,  and  those  who  believe,  like 
aomeof  thawlMacccawheoaopiabniaoofMeH,  that 'BMlical 
science  has  arrived  pnhaUy  at  its  extreme  limits,'  are  not  likely 
to  be  convinced  by  anything  that  can  be  said  or  by  any  facts  that 
can  be  brought  aj>ninst  them.  Parliament,  on  the  recummcnda- 
tionof  one  of  the  strongest  Royal  Commiisions  ever  appointed, 
has  kgidated  in  the  matter,  and  physktogtesl  experiment  is  now 
tin  I'-r  liiiiilntiins  as  severe  as  it  is  possib'c  for  it  to  be  consist- 
ently witu  any  liind  of  progrcis  in  discovery.  Abu;>ea  arc  of 
the  rarest  occurrence.  Men  like  Dr.  Sanderson  are  not  only 
hnmsnf,  but  tliey  are  coaadons  that  pahlic  opnioo  is  awake  on 


the  matter,  and  their  diserction  as  to  what  shonhl  be  done  and 
what  duoU  net  is  abaoialeiy  to  be  tnsled.   It  is  to  be  hoped 

that  the  sensible  action  of  Convocation  will  not  only  c  ic mnii^e 
the  Wayuflcte  I'rofessor  to  proceed  as  -hts  fcientihc  conscience 
may  guide  him,  but  will  convince  the  well-meaning  bat  imp 
tional  opponents  of  scientific  freedom  tliat  fiutbcr  acthM  oo 
tibeir  part  wcohi  be  not  oidy  ventkms  bat  aaiaceesiful.'' 

Brttealaetianof  Dr.  7.  R.  Gflfaert  to  Aes^nrateehalreff 

Rural  Economy,  Onford  has  gained  a  man  of  Knroprm  repolB* 
tion,  wiMse  advent  to  the  professoriate  all  ()artie»  wilt  weleoose. 

D».  P.  P.  C.  HoBK,  of  Leydcn,  writes  to  inform  tts  of  the 
death  of  Prof.  Dr.  H.  Schlegcl,  Director  of  the  Roy.il  Museum 
of  Natural  History  at  l^des,  on  January  17  last.  Schlegel 
was  born  in  1804  in  Alteaborg  (Saxony).  It  was  intended  to 
make  him  a  bcaiier,  bat  on  iiis  paying  a  visit  to  Vienna  about 
1834,  his  love  fcr  natwal  history  was  awakened.  He  came  to 
I.eyden  in  1825,  and  tried  lo  obtain  an  appoinlnKiil  .1-  traveller 
for  the  Mu-eum  of  Natural  <Iiistory,  of  which  Dr.  Temmmck 
was  then  superintendent.  He  did  not  Metive  that  appointment, 
but  stayed  in  the  MnMaai  m  pwpawtoi.  He  rcnwined  to  this 
position  nndl  be  was  nominated  eomervator  in  1839.  He  was 
appointed  to  the  post  of  Director  of  the  Mu^ciini  in  1S5S  .ifter 
the  death  of  Temminck.  Schlegel  was  doctor  honoris  fausa  of  the 
I.«yilen  University,  member  of  the  Royal  Academies  of  Sdeoocs 
of  Amsterdam  and  Hading  te.  ThaL^den  Mnscnmof  Natard 
Hutory,  wen  known  to  every  aoologist,  has  beeone  nnder 
ScLIegcl's  suiKrintcri<i..riLe  one  i  f  the  richest  in  existence.  For 
descriptive  zoology,  and  especially  that  of  tiie  vertefacala, 
(reptiles,  birds,  and  aannna]^  Schlegel  was  a  first  aathority ; 
the  number  of  papas  and  monogfapha  pnhlishrd  by  him  in  Aeae 
j  groups  is  very  aiiiMMiM  sbii ,  and  their  atieBtific  iavoctaaee 

■     The  dc.itli  is  announced  of  M.  Richar  l  Cortam!>erf,  fils,  at 
J  the  :ij;c  of  tiiny-cit;lit  years.     He  was  nitachcd  to  the  geographic 
cal  department  of  the  Natinival  Library,  and,  in  coapeny  witfa  Us 

father,  hal  published  many  fje o^aphical  works. 

AuMiKAi  MoucHU  read  a  pa]>er  before  the  Paris  Academy 
of  Sciences  at  the  sitting  of  February  4,  in  which  he  stated  that 
it  was  inipwajhie  to  make  aay  ebearaadoaa  with  large  imtnk 
meats  in  the  old  eatahHshmeat  at  piaseot  the  beadquartezs  of 
French  astronomy.  He  pro[vj.ses  to  erect  a  nc.v  ob  crvatory  on 
a  site  in  the  vicinity  of  Paris.  Admiral  Moucbez  states,  more- 
over, thai  to  find  the  money  iM|aliMl  it  wonhl  be  advisable  t» 
seUthamwgimHida  which  ireioaanaed  to  the  Observatory  fas 
the  time  of  Leventer.  The  extent  of  this  Und  b  about  38,000 

square  metres,  and  tiie  Admiral  states  that  the  .sale  might  realise 
4/.  per  metre.  This  ground  was  given  to  the  Government  by  the 
City  of  Paris,  which  sold  it  for  the  nominal  price  of  4/. ;  M  la 
sgppesed  that  the  Municipal  Council  will  oppeaa  the  schMNb 
whidi  hat  cone  t»  light  quite  aneapeelediy. 

By  the  hMt  mail  fim  ledaad  we  haw  laailtwa  neoauMoiea* 

tion  from  Dr.  Sophus  Tromholt,  dated  Reykjavik,  middle  of 
December,  in  which  he  informs  us  that  the  weather  had  till  theti 
l>€en  unld  and  very  unfavjUMlne  f  ^r  his  researches,  in  con»«- 
quence  of  which  he  defers  to  the  next  mail  giving  to  Natuusb 
aeamntofhisstadiainthaidaad.  BjrthesnaaaMflappaNnlly 
the  reports  which  have  lately  been  circulating  in  the  .Scandinavian 
press  of  terrilic  eruptions  in  the  island  have  also  arrived.  It  is 
stated  in  private  letters  that  in  November  two  enormous  columns 
of  smoke  were  seen  in  the  dinction  of  the  great  Vtunajokull,  and 
thataaheshadfallenfattbeSdffisQoid.  Aee«dh«tothadiiiGtla« 
it  leeuied  as  if  this  eruption  w.%s  far  more  easterly  than  that 
occurring  iu  the  spring.  Iti  connection  herewith  it  may  be  of 
inlareat  to  call  attention  to  the  note  published  in  N.\tuke  (voL 
>35)b  ia  which  it  is  r^^oirtad  that  on  the  aigbt  of 
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Novoaber  17  the  mow  in  the  valiey  of  Storeloi  in  Central 
Monnv,  bthreen  6t*  nd  6s*  N.,  liMnw  •orcnd  with  ■  Isyer 

of  gray  and  black  dust.  It  is,  however,  remarkable  that  Dr. 
Tromholt's  commuaicatioa  contains  no  refercooe  whatever  to  any 
volsurie  cnijpliiMa 

With  ref'-Tcncc  to  the  Krakatoa  cni;'li  rj,  1  raf.  AIpli.  Milnc- 
Edkvard^  read  at  the  Pari>  Academy  of  Sciences,  on  January  28, 
a  letter  from  a  correspondent  in  Reunion,  ia  iriddl  U  ia  stated 
that  Um  ialMsity  of  the  sky-tinU  was  alwajB  giMtot  where  the 
showers  of  volcanic  ashes  had  been  obserred.  Tins  the  path 
of  the  volcanic  cl  lUil  can  be  traced  step  hy  step,  and  its  trajcc- 
torjT  found  to  be  that  of  an  ordinary  cyclone.  M.  Wolf  showed 
bow  ft  Mudx  of  the  cnrm  registered  by  the  barometer  establishes 
two  atmospheric  waves  starting  at  the  same  time  from  Krakatoa, 
one  towards  the  east  and  the  other  towards  the  west ;  the  former  to 
reach  us  had  to  Iraver-u  1 1,500  lolomctres,  and  the  latter  13,500. 
M.  Wolf  showed  that  the  rate  of  progreM  was  that  of  sound, 
•ad  m  the  basts  of  this  ud  thedbtaMca,  ffond  tlie  mptloa 
to  hMPt  taken  place  on  August  27,  at  t  ih.  43m.  a.m. 

TKb  BirmingliUB  Town  Hall  was  crowded  on  Snaday  ai^t, 
Jamuary  27,  to  hear  a  leetore  from  the  Rev.  W.  Tudcwdl  on 

"Natural  Hi  tory  for  Workiiifj  Men."  He  dwelt  upon  the 
difTcrence  between  the  homcj  of  the  working  man  and  his  em- 
ployer, the  first  being  destitute  of  the  boanty  and  the  resource 
wfth  wUch  the  latter  overflowed.  One  nmouwa  at  wmj  nte  he 
cooM  recoflunend  to  tbem  hi  the  stndy  of  natoral  history, 
niustratiiii'i  H  cro  drawn  from  the  modification  of  the  sap  in 
ibeir  wiuduw-plants  the  rue  of  the  tluid  in  liieir  tree>,  the  struc- 
ture of  the  spiders'  webs  on  their  walk,  the  transformation  of 
iMWt*  is  their  watar>batts;  from  the  heavenly  bodies  within 
dwir  (ue.  Mars  widi  hi«  polar  iee-eapa,  Jnplter  with  his  noons, 
the  snn  with  his  spots,  the  moon  with  her  craters,  the  nebular 
clusters,  and  the  falling  mcteoiitcs,  to  show  that  enveloping  and 
pmiilllg  onneoverywhere  Mere  miracles  of  creative  and  develop- 
iqg  energy,  sarpatsiaf  «  llwsanrtfQld  the  woaders  «f  humnn 
enterpri-e,  and  tMt  we  walked  amoQgit  them  wdieeding  ami 

uninquiriiij;.  Iiist.uicc.  wete  given  of  working  men  who  h^l 
been  discoverers  and  happy  workers  in  these  Kubjects,  somc 
ttoknown  to  fame,  others,  like  Charles  Peach,  Robert  Dick,  and 
HwMUU  Edwwrdl^  tbo  btioes  of  widely  read  memoirs.  Instmc- 
tiont  were  detailed  for  setting  up  aquariums  collecting  fossils 
and  iaiects,  prcscn  ing  plants,  stuffing  bird;:,  buying  microscopes 
or  telescopes  with  one  year's  saving  from  the  pubiic-boiue.  A 
(ood  museum  should  he  waminffd  ;  and  a  visit  (o  Cxiord  on  the 
■est  book  holiday  wee  propooed.  Aaeml  tmria  wiie  reeom- 
neaded,  at  which  the  couemoas  aad  euusliiietioni  of  the  past 
year  might  be  exhibited.  The  lecture  en-Ir.l  w  ith  a  f ( u  u  .rdi 
of  religions  feeling  ariiting  out  of  the  xubject,  u  hich  were  received 
with  deep  sympathy  by  the  audience.  Thanks  were  proposed 
bjr  Mr.  J«HC  CoUiafib  M.P.,  Mr.  Lawson  Tait,  and  lUv.  £.  F. 
MieCk^.  nielMtBewaiilMrtly  bcpobUilMd. 

In  coanectioii  wUh  tiio  focthoon^ai^  Xatcnmlioaal  Health 

Exhibition,  it  desiretl  tn  illustrate  a-*  far  as  possible  the  rela- 
tions of  meteurolugjr  to  he '1th,  and  for  this  i  urpose  a  special 
Sttb-Committee  has  been  formed.  It  is  hoped  that  the  Royal 
M«leeralogk>l  Society  will  establish  a  typical  climatological 
order  ktation,  provide  tlw  complete  eqaipwwat,  and  supervise 
the  !^ame.  This  will  be  uranged  on  a  level  gm-s  si  nce  about 
thirty  feet  square,  which  space  will  Ik  railed  in,  and  provided 
with  a  gate  through  which  a  limited  number  of  the  public  can 
from  lioM  to  time  be  admitted.  The  atteadaat  will  take  daily 
ofaaervatieM  ftan  tbo  InsUumenU,  whidi  will  be  eddUtad  ia 
diagrams,  and  a  copy  of  them  furnished  to  the  editorial  depart- 
ment of  the  Kxhibition,  for  t)ublication  in  the  daily  programmes 
and  aKo  as  a  n'mmnni</uc  o  the  press.  It  is  hoped  that  a  series 
of  large  diagrams  illustrative  of  the  dimatal  coodhiona  prevail- 


ing in  various  paru  of  the  world  may  be  exhibited.  Besides  the 
eoUoetive  eihihit  above  denibed,  space  win  be  provided  tat  Oe 

eshibition  of  instrumeola  by  manufacturers,  invealors^  aid 
others  who  may  desire  to  show  them.  Attention  is  paitiealuly 
directed  to  the  fict  that  the  Committee  specially  invite  iSm 
exhibition  of  meteorological  instramenu  beariqg  upon  the  rda- 
tioaa  of  dh—lelccr  to  pehHe  hcaldi.  The  Committee  afao 
appe  1 1  to  authors  of  papers  u;x>n  the  rel.^tions  I  rtwecn  hrnWi 
and  disease,  rainfall,  percolation,  evaporation,  and  flow  from 
ground,  and  other  subjects  eutbractd  by  the  Exhibition,  and 
invite  them  to  exhibit  diagram*,  modclsi  aad  apparata«  iilaf- 
tiative  of  thdri 


BuLLKTiN  Na  3  of  the  Entouu  logical  Division  of  the  U.S. 
Departmeat  of  Agriculture  (Waahiagloa,  1883),  when  stripped 
of  die  "red-tape"  that  appears  to  he  even  more  necessary  ca 
official  docuuienis  in  the  .St.ates  th.iii  it  is  in  this  country,  is  of 
more  titan  usual  interest.  The  notorious  "  army- worm  "  appears 
in  a  new  charactar,  vis.  as  dastmeliTe  to  cranberries,  whidi  form 
fMtore  ia  the  productioas  of  the  States.  Varioas 
to  forest-trees  are  treated  on  by  Dr.  Packard. 
A  long  chapter  (by  Pi s.  .Anderson  and  Barnard)  is  devoted 
the  ' '  cottou-wora>,"  in  which  (io  addition  to  iatercstiag  biologiGal 
information)  elaborate  coatrivaaoes  for  distribaliBg  aneiyal 
»olulions  are  described.  Dr.  McMurtrie  contributes  an  exhaastive 
report  on  the  examination  of  raw-silk  "grown"  in  the  State*. 
From  a  scientific  pjint  of  view  the  most  valuable  nrticle  is  2 
posthumous  one,  by  the  late  Dr.  J.  S.  Bailey,  on  the  North 
American  Cfuidk  (or  **gaat-mc(bs'*).  IBeitrnted  hf  two  voy 
excellent  plates. 

Wk  caaaot  speak  too  b^ly  of  the  work  and  uUHme»nit  cf 
the  Sheliidd  Flm  Lihrafiec  Oae^iaarter  of  their  rate  is  mort- 
gaged to  meet  the  debt  incurieJ  at  starting  ;  yet  more  than  ort- 
scvcnth  of  its  entire  amount  IS  s|)cnt  in  ttooks.  I'ractu  ally  ' .t- 
is  more  than  one  fifih  of  the  available  income;  an  l  m  f, 
besides  the  ceatral  Iibtai7,  there  are  three  large  active  bcaadMs 
as  wdl  as  a  mnaema  aad  abwrvatoiy,  It  shows  a  earefid  eumowf 
iti  the  expen  ei.  The  committee  regret  in  their  report  that  their 
income  wdl  not  allow  them  to  farther  increase  their  premises  la 
both  site  and  nnmber.  Jn  mmy  libraries  the  income  is  almjst 
swallowed  ap  ia  the  wtptawii  of  a  dqgla  ooaUy  esisblishaicaL 
The  management  of  Sheffield,  therefer^  coasbiaed  with  the 
excellence  of  the  collection  of  books  which  its  catalsgue  diiplavi. 
de!>«ivca  support  from  aoy  who  feci  aa  interest  ia  intelleaiul 
piogrcsa  cr  whoieaome  aad  birmlcii  reoreatloe. 

The  Norwag^  naturalist,  Dr.  .S.  A.  Buch,  bas  been  con 
misiioncd  bf  hit  Government  to  prosecute  practical  scieatiBc 
rescardies  aa  to  the  bcnlng  fiilicfiet  of  Kcnnf  4vta|g  the 

present  year,  according  to  the  instiuctioBs  of  the  Society  far 
Tromotrng  the  Norwegian  Fisheries  in  Bergen. 

Or  Jaanary  94,  at  It.as  pwM>«  a  spieadid  meteor  waii  bbacrvel 

at  Ilusqvarna  in  Sweden,  The  meteor  pn^^cd  rather  slowly  ia 
a  sontherly  diicction,  leaving  a  lu^tr^us  tiail  behind  about  a  yar^ 
long.  It  was  nearly  the  size  of  an  ordinary  chee^vc- plate.  After 
a  few  seconds  it  bar»t  with  a  loud  report,  etaittiog  a  li^  great 
lustre.  The  fragnuats  seemed  to  tarn  red  aad  sooa ' 


Wi  I  H  the  January  number  the  Austrian  Memilsckrijt  ftir  dem 
oHftit  has  increased  its  si«^  aad  iotroduced  illaatnuioaa.  I  (  i> 
also  promised  that  aaeat^  sapplfniffnts  will  be  occasionally 

issued, 

Mxssu.  UoODSR  AMD  Stouohton  have  issued  a  tnaslatioa 
of  the  first  vohaie  (the  only  one  yet  published)  of  Dr.  Rda't 
work  on  Japan — "Japan:  Travels  and  Researches  undertalen 
at  the  Cost  of  the  Prussian  Government " — of  which  we  were 
able  to  speak  in  high  terms  in  reviewing  the  original  Gcsama 
editisa.   Altogether  it  ia  probahl/  ibe  mo«t  solid 
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has  been  made  to  a  knowMge  of  JafMB  tad  HspMpk; 

die  Iranslation  s«en>s  to  us  to  be  wcl!  done. 

The  ne«t  evening  lectiue  of  the  Society  for  the  Kncottr*genient 
of  the  nnc  Arte  w£  be  deliveted  bjr  Mr.  Unnox  Browne,  at  the 
rooms  of  the  Society  in  Conduit  Streer,  on  Febrauj  14.  It  will 
be  entitled  "  Science  and  Singiui;;."  ut  will  be  aliieidat«l  by 


Fkcm  the  AJdaiJ.-  F.rf>  ::s  ..iti !  Tfl''i>ra/>/i  of  December  31, 
1883,  we  learn  that  Mr.  Clcmctit  L.  VVragge  was  about  to  start 
■a  MtTonomicad  and  meteorological  observatory  on  his  oun 
Moont  on  the  banks  of  th«  Tocicm.  Obienratiom  of  the  usual 
MWteBfolHglcal  cfciweiita  wen  to  be  ooenmeMed  m  Jwk  f « 1884- 

The  nieteorolof^ical  instrument-,  c  imjirif  ni^rcuri.il  harouieters,  a 
barograph,  numeruus  *clf  rc-j;istcns);;  and  other  thermometer.,  by 
the  be*t  makers  and  Kew  vehhc<l  ;  besides  rain-^.ui;^cs,  o.vuk- 
taOi,  nin-lMuid  spectnaeopc,  and  other  appUaiwe*  used  by  Mr. 
Wi»ne  It  the  Be*  Ncrit  Ob*er»atory.  H«  hopea  to  tnia  an 
assistant,  who  will  carry  on  the  work  during  aajr  prolooged 
absence.  The  house  is  to  be  called  the  Tonou  ObMnratory, 
sad  is  admirably  Mtuated  M  Stephens  Teneoib  GQhertoa,  two 

•ule;>  from  A  detail  te. 

Ok  the  propcnal  of  M.  de  Lesseps,  the  Paris  Ceof^rapbical 
Society  has  decided  to  poUiili  thetriocraphtes  of  all  the  neneh 

travel  len>  of  the  present  century. 

The  ymrmal  tj  thi  S«cuty  of  Artt  for  February  t  cont.iiu& 
twopapsftof  spedai  iatereat.  One  by  Mr.  J.  C.  Colmcr,  the 

Secretary  to  the  Canadian  High  Commtasioner,  tells  what  the 
British  Association  will  find  in  Canada  on  its  visit  in  August 
next;  the  other  is  a  piii>er  of  much  iiractical  value,  by  Mr. 
Thomas  Fletcher,  on  coal-gas  as  a  labour-saving  agent  in 


Wt  Irani  frnm  a  communication  from  Orkney  that  on  Jaiiuar}- 
37  et  3  a.m.  die  barometer  fell  to  27-508^  awl  that  the  tide  was 
■BmntaHy  high.   At  Dnadee  the  lowest  reeord  was  97*383  at 

10.30  |..tn.  on  tlio  26:h,  while  the  velocity  of  the  «  i  iJ  i^  jjivcii 
at  from  fifty  to  sixty  liTe  miles  per  hour.  In  Urkucy  a  velocity 
of  c^Mj<«4ht  ailct  was  veeoided  by  the  eaemq^idL 

It  appears  from  the  researches  of  M.  Sol.olofT  th.tt  the  water 
of  the  Neva  at  St.  Petersburg,  at  a  depth  of  9  fcef,  is  very  pure 
when  coapend  with  Hbtt  water  sapplted  to  other  large  cities. 
The  matter  in  suspension  in  t  cofakaMtre  of  water  (in  September 
and  October)  does  not  exceed  5*5  grm.,  and  sometimes  it  fa  so 
small  .IS  to  tie  le  •  tluiii  o  o2  grm.  The  mineral  matter  di..solved 
varies  from  31  'o  to  38'!  grm.,  and  the  organic  matters  reach  but 
18*7  to  SS'S  grm.  The  average  for  August  abd  September  is 
30*4  grm.  of  ori^aric  titattcr  and  31-6  of  laoTBaaic }  f or  Oaober, 
at  7  and  33  9  grm.  respectively. 

CaPTAJK  STOB,  Concsjwnding  Mcml>cr  of  the  Society  of  Arts 
at  Saqnaa,  writes  to  Mr.  Hjde  Clarke  that  "  the  cold  wave 
which  was  passiug  over  Anwrica  reached  here  last  Suoday, 

jauuary  21,  and  for  huiynia  the  cold  was  intense.  I  am  tolj  in 
cx,  oscti  positions  the  thermometer  went  down  to  to'  below  zeru. 
At  \\\<z  iK)iut  tiear  the  railway  station  I  saw  ice  oae  inch  thick. 
On  the  24tb  the  wcitbcr  became  milder." 

Thc  additions  to  the  Zooloi>ical  Society's  Gardens  daring  the 
past  «eck  include  a  Macaque  Monke}'  {Mtuacus  cynomolstti)  from 
ladia,  presented  by  Dr.  Harrison  Dranthwaite ;  a  Bonnet  Monkey 
{ttaiMmt  Mitau  &  )  from  India,  presented  by  Mr.  E.  F.  Shorti; 
a  Quebec  Marmot  \,Ar(toi>iyi  mptiaji)  from  Virginia,  U.S. .A., 
|Me>ciitcd  by  Mr.  G.  S.  Wlutc;  a  Long-caied  Owl  (Atio  o!u>) 
trom  Germany,  presented  by  Master  Otren  Dallmcycr  ;  a  Water 
Kail  {iUiUtu  agmuicus),  British,  presented  liy  Mr.  T.  £.  Gunn  : 
a  Wcit  AMOW  Python  (F^th^n  tOa)  froa  Wcet  Afrka,  pre 
»eatcd  Igr  O^pt.  J.  Gnat  Elliott  j  fva  EHOpeaa  IVae  Fmgi 


iBjla  arK<>M)ttim  Fraaoe^  prescnied  by  Miss  K.  BruKtOQ;  a 
Eoropeau  Tree  Frog  {ftyl»  ariorea).  South  Eur  .|>eai<,  prcseotcd 
by  the  Kev.  J.  Stapledon  Webber ;  a  Rhesus  Monkey  {AUeanu 
rkeiut)  frum  India,  a  Common  Wolf  {Canit  ImfmU  £arapcaa, 
a  Fallow  Deer  {Darna  vttl_^aru  9 ),  ..British,  two  Chattering 
Lories  {Luritu  ^arrulus)  fioa»  M.,lui.c.i  ,  t»i<  \'icillot'»  Fireb.wks 
(EmfUcamut  vuiileli  i  9  )  from  Malacwa,  dcpo»itcd  ;  a  Sykcs'* 
Moakqr  {Cnw/itAtcus  albigularu),  a  Gray-cheeked  .Mangabey 
{CentcOus  ait^a  9  )  firon  West  Africa,  two  Spotted  Hjrienas 
(//yaiM  cnntta  i  9  )  from  South  Africa,  a  Ked«vcated  Vatnt 
(PiiiNUi  mcNilmus)  from  Bratil,  a  Golden  Kagle  [Aquihi  ikry- 
Mi-.'i'j),  a  Tawny  Eagle  {AquUa  luamidu)^  a  White-tailed  Kagle 
(ffaltiu-tHs  aMdUm),  a  CiaereottS  Vntaue  (f'aAtrr  moMmfJbu), 
Knots  ( TriH^  auuUtu),  Kmwpeai^  a  Tenuaiack's  Snapper 
( .yracroci*mmyi  ttmrnuKh)  Irom  North .  * 


at/X  ASTXOAOSf/CAL  COLUMN 

Tas  COKST  or  1664.— "Cetto  comttc  de  td6|,"  renarfca 
Pingi^  la  iauodneing  the  description  of  it  cww  in  bb 
"  ComewnapUcb'*  "askcali^nient  eaere^  tee  preme  det  lea* 
primeurs, and  that  tUeslatemeut  wai  justified  will  beevideBt 
to  any  oae  who  any  ecnealt  l«huide's,  '*BibUM|nphie»''  the 
catalogue  of  the  Ubiaty  ia  the  Obtematory  of  Piiilwwa.  or  the 
"KeperteiiuB  der  Cometeo-Astwaoetie,"  by  Dr.  Cerl  of 
Idoaieh;  n  the htter  will  be  faand  refeienees  to  aoaw  ei^nr 
herbnettaf  epeeially  apon  ttds  comet,  oria  wUdi  ft 
in  more  or  km  detail.  And  fbrtber,  a*  IGidler  ob- 
Lnbieoietsky  hat  Mber  iha  aOcia  eiiiea  (uubb  Quart 


wmks. 


serves . 


baud  geschriebeoj  der  freiUch  lor  aaMM  Zwaehe  ikk  aaf  einige 
Seitea  reducirt ;  "  the  vohime  hare  icteied  to  is  the  Int  gf  the 


Thbeoeaet  appear*  to  have  been  discovered  ia  Spaia  as  earijy 
as  Kiweaibir  t?.  Hayghcas observed  it etLaydea  on  Ueesndtcr 
3,*while  the  obssrvAtiMie  of  HcvAas  at  Daatsie,  wUdi  haw 
beca  BMOd  cidaeively  ia  the  determination  of  the  orbit,  com- 
menoed  oa  Pcoember  14,  and  It  was  generally  observed  in 
France  and  Italy  abjut  ue  same  tidw.  (Obscrxaticns  properly 
so-called  do  not  apptar  to  have  been  made  In  this  oonntiy,  and 
on  acanuing  the  long  list  of  publicatioe*  eaumcrated  by  Carl  we 
find,  in  addition  to  a  notice  by  J.  Ray  la  the  Mi  V.vM(<  ii/  Trams- 
aetioMt  for  1707,  only  two  works  named  as  having  l  een  printed 
here :  (1)  An  Astronomical  description  of  a  ooawt  as  it  W- 
Beared  i  1  new  Ingland,  in  thc  year  1664 ; "  aal  <S)  "The 
blazing  star,  or  a  discoone  of  Comets.  Ia  a  letter  fran  J.  B. 
to  T.  C.  concerning  the  late  eoawt.**  Fhuaitaed  was  thai  aa 
ailing  youth,  and  though  ^vea  to  artwaaaiical  cxetdaie  hahee 
no  reference  to  the  comet  tn  question.  Indeed,  la  Us  MiCwaBr 
of  hit  early  life  we  read :  "  I  had  now  completed  eighteen  yeaif, 
when  the  wbler  (that  of  1664-1665 )  came  on  aiM  thrtut  me 
again  into  the  chimney,  whence  the  heat  and  the  drynem  of  the 
preceding  summer  had  happily  once  before  withdrawn  me  ; "  and 
he  thus  attended  rather  to  calcuktioo  from  Street's  "  Caroline 
Table-, '*  uhich  he  had  just  procured,  than  to  observations. 

The  comet  was  not  saifered  to  remain  without  notice  by 
Samuel  Pcpys,  and  ue  find  several  references  to  it  in  his  "  Diary," 
which  it  may  iK>t  be  quite  without  interest  to  examine.  'Pepys 
record.s  the  oM  st)  le  dates,  but  we  reduce  them  to  the  present 
reckoning.  The  firs',  notice  of  the  comet  is  on  December  37, 
and  runs  thiu :  "  Mighty  talk  there  is  of  this  comet  that  is  seen 
a'  nights ;  and  the  Kmg  and  Queenc  did  !>it  up  last  night  to  see 
ii,  and  did  it  seems.  AnJ  to-night  I  thou;;bt  to  havedoneso  too ; 
but  it  is  cloudy,  and  su  no  stars  appear.  Bat  I  will  endeavour  it." 
On  thc  ni^ht'of  Decemlier  26  the  oomet  would  rise  in  London 
just  hi-f  irc  eleven  o'clock,  and  would  be  on  the  meridian  at 
tv\o  o'clock  at  an  altitude  of  less  than  nine  degrees,  in  R.A, 
126  4,  ari  l  .li'clination  jo'^o  s  .uth,  distant  from  t!ic  earth 0"I93. 
The  .i;i|..ui.  iit  length  of  thc  tail  (37')  men  iomtl  by  Carl,  a-s.si^ns 
a  real  itnyih  uf  43,0OO,0CO  milei<,  if  it  were  in  the  line  of  the 
iaJius-\c>.l  u.  On  Deccmher  31  we  icad  :  "  .My  Lord  Sandwich 
this  day  writes  iiie  ui  iil  that  lie  h.ith  set^n  u(  Portsmouth)  the 
comcl,  and  says  it  i-  the  ni  cxti.i  Jtdi;ia-y  tiling  he  ever  taw." 
Onjanu.iry  3  rci)ys  says:  "  1  ^aw  tl.c  Loiiut,  which  is  now, 
whctlitr  \»i.rn  away  or  iio  I  knjw  nut,  Inu  aj)j>ears  not  with  a 
tail,  l>u:(jnlyii  l.irgc  .ir.il  liulk-r  tli.ui  .iiiy  oilier  star,  and  is  come  to 
rise  betimes,  and  10  make  a  great  arch,  aitd  ia  gone  to  quite  a  new 
place  ia  the  heavaas  thaa  it  wae  bef  jre  ;  bat  I  hope  ia  a 
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iii^ht  -niuclhiii!;  mnro  \>illl>e  -.cen."  At  eight  o'clf>ck  on  the 
evcnin^j  of  lannary  ;  llit:  coin<;!  wns  in  K.A.  47''5,  rfeclinalion 
I°'5  vmth,  distant  fr>piii  :hc  earth  o  .!7'j  ;  the-  ni.ion  wa^  at  full 
twodayii  previously,  so  that  the  t.isl  iiii^lvt  have  been  in  great 
measure  overpowered  by  her  hght  in  the  iii<iifTcrent  state  of  the 
sky.  Pepys  has  no  further  refi-rrnci'  to  the  comet  till  March  1 1, 
when  th'-  "  r>i:iry  "  says:  "'\', ,  i  i:  1  ham  College,  where  Mr.  Hookc 
reaii  .1  socf>niI  very  curious  Kcturc  atwiut  the  late  comet  ;  among 
other  thing*  proviti;;  very  prot  alily  that  tins  is  the  very  sasne 
comet  that  appeared  before  in  the  year  161S,  and  that  in  such  a 
tiuic  pr<  il>al>ly  it  will  appear  again,  which  Ls  a  very  new  opinion  ; 
but  all  will  l)e  in  print.  We  do  not  rememl>cr  to  have  met  with 
other  reference  to  this  opinion  of  Ilookc'-,  tliou^h  probably 
sTich  must  exist ;  and  it  is  n  it  easy  to  explain  ujim  «  ha!  grounds 
h'-  f  unded  the  idea.  I  ll''  comet  rrfcrred  to  was  the  third  of 
ifjiS,  which,  to  use  I'liitjii's  phrase,  almost  exercisevl  the 
printinjj-press  as  uuicFi  as  that  of  1664.  It  N*as  ol>i.erved  by 
Harriot  at  Sioa  House,  Itlewurth,  or,  at  it  was  then  called, 
ThlMlnracth. 


GEOGRA i'J/iCA  L  A'O  TES 

Our  readers  may  have  i>oticed  that  Dr.  Hohib  had  met  with 
anexpected  difficulties  at  the  Cape  in  the  prosecution  of  his 
jonrncy  bto  the  Afrkan  interior,  the  Cape  authorities  insisting 
00  pniinent  of  the  full  dnty  on  the  traveller's  scientific  equipment 
ft  wdi  be  seen  from  the  following  communication,  which  has 
been  sent  n*  for  publication,  that  the  difficulty  has  been  happily 
and  promptlr  settled  Downing  Street.  February  2,  1SS4.— 
Sir, — I  am  directed  by  the  Earl  of  Derby  to  acknowledge  the 
receipt  of  your  letter  of  the  29<h  ult.,  relative  to  the  exploring 
expedition  nidertaken  by  Dr.  iloluh  in  South  Africa ;  and  I 
am  to  acquaint  yon,  for  the  information  c  f  Sir  Joseph  Hooker, 
that « IcltftMn  h.is  Iteen  sent  to  the  officer  administering  the 
GoffwnaWBt  of  the  c  a]ir  of  Good  Hope,  requesting  that  special 
coneessiom  may  be  made  in  re^^pect  to  the  Cnstpms  duties,  and 
that  support  may  be  afforded  to  Dr.  Haluh  in  the  prosecution  of 
his  enterprise.  A  despatch  to  the  same  effect  will  fottow  by  the 
outgoing  mail. — I  am,  &c.  (signed),  Koiiert  G.  W.  HcuttT. 
—The  Afsistant  Director,  Royal  Gardens,  Kcw." 

iMihtMUtiMPuf  the  Italian  Geo  graphical  Society  for  [amiary 
•B  account  is  given  of  a  curious  inaiiuscript  recently  pic  eiiteii  to 
the  Society  by  Count  I'ictro  Ai.toncili.  It  fonns  a  bulky  ciniex 
of  135  sheets  of  parchment,  consisting  nm.tly  of  f.ruiulas  and 
magic  incantations  written  in  the  old  C,\z  (i:thiopic)  binguage 
with  a  large  admixture  of  Amharic.  Ami  n^' t  the  contents  is 
also  the  AuJ  Aqvj'/,  or  Royal  Circular,  C  'lni  rising  sixteen 
circles,  each  of  which  1  ctujiiL-,  uln.lr  p.im  <  f  ilie  codex.  All 
are  divided  ir.to  Mxtccn  scgmciits,  each  c mtn  iniif,'  some  text  on 
the  various  incidents  of  human  existeiic<-,  \\  )iich  arc  afii-i  w.TnU 
expounded  in  grealer  detail.  Then  come  thirty  cliajilcr-,  e.ich 
dividca  into  fifteen  lines,  e\ery  I'Ue  of  «liich  contains  -nine  stn- 
lence  or  .aphorism.    The  donor  has  received  the  Kini;  llumbtit 

fold  medal  for  the  sciriittfic  \m  rk  acsoinpluhcil  by  hiui  in  the 
taliau  settlement  of  .Assab  and  neij^hl miring;  district.  The 
same  nunilwr  of  the  /^'fi/ftiiiJ  contains  a  description  of  the 
interesting  collection  j  rc>cntcd  last  year  to  the  prehistoric  ethno- 
graphic museum  at  J<  iLi,e  \j  M.  van  Oordt  of  Leydcii.  This 
collection  comprises  a  Iw-auliful  series  of  .amutet.«,  musieal  instru- 
ments, costumes  and  all  kukU  of  personal  ornaments  u  eil  Ijv  the 
Maroiiites  of  the  LcLanon,  the  Druses  of  Ilauran  and  other 
Syrian  populations,  .'^omc  have  a  considerable  intrinsic  value, 
while  others  arc  nolr  .w  rthy  for  their  rarity  and  the  elegance  of 
their  forms  and  oininicnt.itinii.  One  of  the  roost  remarkable 
objects  is  the  girillc  \'.  orn  by  rich  Hcdouin  and  DiU'e  brides, 
consisting  of  a  I  roaii  many  coloured  silken  sash  with  a  larije 
-silver  clasp  nearly  ov.d  at  both  extremities.  It  is  o|)«ned  by 
means  of  a  ncealc,  and  cmbcllisht>l  u  ith  iomic  lilijjree  I  uttons 
and  silver  chains,  from  which  are  »uspended  liule  globolv, 
crescents,  and  other  charms. 

Tub  SfJtuy  MoTHing  HtnU  of  Deeember  av,  iS^J,  nyt 
Ab  exploring  pMly,  under  the  leaderdiip  of  Mr.  Ckark*  Wt*. 
Bidcc,  an  experienced  explorer  and  badnun,  kw  jMt  Made  a 
nwe^aliil  jonmey  throogli  a  huge  poMioB  of  aolaMmi  MMMtiy  in 
tte  intariarof  AsMnUb  Tlie  ww  pravidcd  «tt  conds 
■ad  bents,  bvi  Um  fatter  vtie  went  rcqsiicd.  tb.  Winidie 
made  a  start  from  Csmnk  itatiao,  on  the  WariHBtM  Xiwr,  ia 
latitude  2«°  S.,  aod  tcRvened  tht  country  to  tha  Brnft  h  ftr  m 
fatitode  ST*,  dfeeliiv  a  eooMelkii  with  imiow  «TVl%rt 


near  Goyder's  Pillars.  \  most  rcmaikahle  natural  feature  in  the 
Tailton  Range  was  diicjvrioii  tiy  Mr.  Winnicke  ilmint;  bi^ 
Herbert  River  explorations.  Several  hmi;  st,u;e-  «itln  -:i  water 
were  encountered  a  few  ilays  after  the  parly  left  Ca'.<airic  station, 
and  a  distance  of  200  to  ^co  miles  had  to  be  traversed  across 
hiijhest  sand  ri>lges  in  Au-tralia  1  efore  \Natcr  could  again  be 
obtained.  Many  more  long  s.!ag.:  1.1'  beluecn  too  ar.'I  2CO  mile^ 
I  without  ualer  were  Iravellcd.  In  many  instances  the  'and  ridgei, 
which  uere  Irom  3C0  to  400  feet  hij^h,  and  very  stee|',  had  to 
be  crossed  at  right  angles.  Two  large  rivers  and  an  extensive 
range  were  cli^r  .verrd  near  the  Queensland  iMundary,  ai.d  .I'-t 
i;ether  Mr.  \N'inniel-e  succeeded  in  mapping  about  40,000  Muarc 
miles  of  unUnnwn  c  untn',  ^vhich  wiltMlptottliauatlMf  ln|||t 
blank  space  on  the  map  of  Australia, 

Mr.  OTfEiLi^  who  arrived  at  Mozambique  on  February  4, 
after  having  traversed  1400  miles  of  unexplored  country,  situated 
between  Mozambique  and  Lake  Nyassa,  has  discovered  I^e 
Amarambu,  the  existence  of  which  was  previously  unknown, 
and  which  he  declares  to  be  the  true  source  of  the  Pienda  (?) 
River.  Mr.  O'Neill  reports  Lake  .Shirwa  to  lie  smaller  than 
bas  been  represented.  On  his  return  Mr.  O'Neill  followed  the 
Likdni^  Valley,  wbkli  be  fend  to  bt  mil  popalattd. 

Ok.  CKATAinmirfll  start  in  a  fetv  days  on  his  etpeditioa  to 
the  iaiMiiar  of  Africa,  undertaken  for  the  Belgian  "  Institat 
National  d*  G^ographie."  He  will  employ  the  first  eight  months 
of  his  time  la  drawing  up  an  acctunate  chart  of  'ha  Congo ;  sad 
thea  penetrate  from  LeiopoldviUe  to  the  north  to  explore 
hitherto  unknown  diitricta  lying  in  that  direction  and  the  water- 
courses. It  must  depend  on  circumstances  whether  he  will  efleet 
his  return  along  the  Kile,  by  Zanzibar,  or  by  the  Congou  Tbe 
provisional  chart  of  the  Congo,  whiAmapalilUied  a  ■ift  Haw 
since  in  America,  Is  now  sold  here. 

IM  vol.  xix.  oi  the  InmHa  of  the  Roanaa  Gaafraphfart 
Sodety  we  find  the  rmalti  obtainfld  h*  M.  Griaevetokjp  dirt^t 
his  jooniey  acraaa  Novaya  Zemlya  la  the  tprnw  of  18;^  The 
ooaatiy  is  a  plateau,  about  450  feet  above  the  sea4e«d»vMi 
deep  valleys  in  which  several  lakes  are  concealed.  TiKtmn 
cut  deeply  into  the  plateau.  The  aootb-castcm  wlada  Maw  fiaeiy 
on  the  pUio,  deondJBg  it  of  its  saow  coming.  Tbnc  dULiial 
)>aru  may  be  diitla(BUied  in  the  eoMtheia  idnd  tt  Navna 
Zemlya:  the BOftheni part,  whkh baBwed^oMHlriBiqBae 
nnkaowa.  la  borndad  on  the  aoodi  by  the  Paiihoina  Riw. 
The  addife  part  fa  owMtod  bf  five  or  SIX  paralld  ahaiaa  of  hO^ 
the  Ugbett  toauaita  of  wfahb  readi  800  feet ;  they  nm  oQrth> 
west,  dose  to  the  wwlcm  coast,  having  a  wide  ptateaa  to  Oe 
east.  The  aaaihMi  part  is  a  pfateaa  aot  moce  thaa  4Sa  fen 
high,  and  K.  OriaMttdty  doabtt  mneh  if  there  are  moaa- 
tainaaaoofM  h^  as  haa  heea  slxtad.  One  observation  of 
M.  GriaefClsky  ii  worthy  of  aotiee.  It  b  most  prolnble,  he 
say*,  that  there  are  two  varieties  of  idadier  in  NowHaZaalfa. 
Oneof  themiBhd)ilathewtthMttiriiad,aBd  the  cdMr,  wtijeh 
doea  aot  nix  with  the  ibiwr,ialMMli«4rti>*iMHrthcrn  ishnd: 
it  is  laidbvUiehaalnB  to  ttt  aodi  Uke  that  of  SpittUrgen. 
In  feet  the  Rotsiaa  bnotars  have  found  very  often  on  Spitzbe^en 
a  klad  of  rdndeer  with  cot  cai%  whidk,  they  are^nnaded, 
comet  fkon  Notafa  Zemba.  la  die  Report  of  the  Polar  Con- 
misdon  in  the  AwaAi  or  dw  Raadaii  Geographfed  Society 
(1871)  reasons  ware  givea  hr  bdie^-ing.  along  with  Barao 
Shilling,  in  the  existence  of  an  archipelago  to  the  north-west 
of  Novaya  Zemlya  (the  feeblenem  of  the  cold  sea  current  in 
Barents  Sea,  and  the  large  quantities  of  mud  and  gmvri  seen 
on  the  fioatiiig  fee  aorth- west  of  Novaya  Zemlya).  The  remark  di 
the  hum  was  abo  referred  to,  and  the  opinion  expressed  that, 
if  such  aaanUpelago  existed,  the  Novaya  Zemlya  reiadeer  neally 
might  cnaa  the  sea  during  favourable  years,  reach  thb  archi- 
pebgo,  and  thence  continue  their  migrations  to  Spitzl-efgen. 
The  dbcovoT  of  Franz  Josef  Land  renders  this  supposition  still 
more  piobable,  especially  if  the  Franz  Josef  archipelago  extends 
ferther  to  the  east,  which  extendon  seems  most  probable, 
on  account  of  the  feebleness  of  the  polar  current  that  enten 
Barents  Sea,  which  sorely  would  be  much  stronger  if  the  space 
between  Novate  Sfemlya  ai>d  the  North  Pole  were  occupied 
entirely  by  an  open  tea.  The  observation  of  M.  Grinevetsky 
again  raises  this  question  :  Is  it  true  that  the  Novaya  /emlya 
reindeer  afford  so  many  distinct  alTmities  with  the  .Spit/beri:;en 
rdndeer  as  to  be  considered  as  l>e1ongin(;  to  the  same  »ub- 
variety?  And  if  so,  how  explain  these  a&nities  without  ad- 
■dttfeg  (at  the  haateis  do)  that  the  idadeer  in  hfe  migratfev 
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goes  from  Novaya  7emlya  over  to  Spitzliergcn,  avail i ng  hlBMClf 
of  the  archipelagos  scattered  between  the  two  islamls? 

In  No*.  9  and  10  of  vol.  x.  of  the  7\tttisactious  oj  the  litrliM  Geo- 
frafkical  Soeiety,  is  an  address  on  tht  wild  tribes  of  Madagascar, 
by  HeiT  J.  Audebert,  who  divides  them  collectively,  both  those 
of  Malayan  (the  Hovas)  and  those  of  African  descent,  ikooord- 
ing  to  their  mode  of  life,  into  three  classes  :  the  inhabiUnts  (l)  of 
the  coast ;  (3)  of  the  woods ;  (3)  of  the  grassy  hnd<i  and  strape-like 
wastes  of  the  sou  them  interior.  Of  all  the  rnces  the  Sakalavi 
are  first  in  point  of  number,  power,  and  civiliMlion,  The 
•bwigineii,  or  Malaga'^y  proper,  are  generally  of  a  datk  com- 
plexion, though  thoM  of  direct  Arabian  dcicent  are  vtijr  clear- 
skinned,  with  hard  fcataret,  broad,  often  also  high  forehead,  eyes 
wide  vput,  nose  flat,  lisa  prominent,  but  not  nvoUen,  Btouth 
braad,  with  splendid  tMO.  The  long  rather  wooUjr  hair  b  tvorn 
in  ianumerable  plaits  woven,  in  the  case  of  the  women,  into 
crown.s  vaccine  ears,  snail-shiells,  &&,  smeared  with  tallow  and 
ashes  into  the  bardne&s  of  stone,  and  ver^  malodnrous.  In  the 
grassy  interior  cattle-rearing  is  the  principal  industry  ;  on  the 
eoaat  fishing  and  the  cultivatioa  or  rice.  In  the  wood^  the 
people  live  on  roots,  taberdes,  and  honey. — Next  follows  an 
interesting  thongh  brief  account  of  Dr.  Stecker's  chequered 
travel,  oi  nearly  three  years' duration,  through  Abyssinia.  About 
the  middle  of  February,  1881,  when  Dr.  Koblf«  left  Debra 
Tabor,  Dr.  Stecker  niade  his  way  to  the  Tana  Lake,  ^^hich 
he  trnvelled  round,  sending  a  detailed  map  of  it,  executed 
on  tiiL*  :'pot,  to  the  German  African  Society.  At  Zabnl, 
the  reoentlj'aoquired  seat  of  King  John,  Dr.  .Sleeker  drew  a 
plan  of  dw  grand  and  interc>ting  chain  of  mountains  traversing 
the  eastern  part  of  AbroicJa,  bat  both  report  and  nap  foiled  to 
reach  the  German  African  Socic^Ti  whither  they  wcse  directed. 
Db  Stecker  wis  bent  on  penetrating  into  Kofb,  but  «n  account 
«f  war  tumults  and  King  Jjohn's  rdfosil  to  give  him  permission, 
wwobiuied  to  abandon  hi*  design.  He,  however,  joined  the 
tfaiee  kngi^  King  John,  the  King  of  Sboa,  and  the  Ncgns 
Tekla  Haimaaot  mto  the  Eastern  GaU  lands  of  KomboltaEa, 
Anttbaro,  TshaO,  Rikke,  and  Argobba,  and  was  tbts  enabled 
to  make  first  acqaaintanee  with  a  tmct  of  country  never  before 
trodden  by  a  Eniopcan.— ^ome  intamting  particulars  of  travels 
in  South  America  are  taken  Hon  %  UfMx  of  Dr.  G.  Steiwnan 
to  Dr.  W.  Reisf,  dated  November  5,  1883.— Tte  atoBw  eol- 
teded  bjr  Hcrr  P.  Ciiaslekit  «B  tbe  Mrtk-wwt  dopat  of  Acm- 
cagoif  at  a  hck^  of  fron  SS/ao  to  6100  iMlMi  kawi  been 
aailned  bgr  PmT  I.  Kodi  of  lae  Aoadcmr  of  Sdenoes^  and  tbe 
■esnit  has  astaUbbcd  beyond  all  Ihrtber  doubt  tba  fact  that 
Aconcagua  is  a  volcano. 


THE  ORIGIN  OF  THE  SCENERY  OF  THE 

BRITISH  ISL  AiVDSi 

A  TRUK  m  iuntnin  dmin  is  the  re>ult  of  a  local  plication  of 
the  carlli'^  cni  ',  ;iiid  its  txleinal  form,  in  spile  of  some- 
times cnnriHi  u^  ilemi(iaiiu!i,  Uenrs  acidise  relation  to  the  contours 
producid  by  thr  'irii;in.it  U|>lil't.  'I'ricU  by  thi-i  •■tandard,  hardly 
any  of  the  hei^^hl-.  ot  liritatn  tiocrvc  the  nauic  of  mountains. 
With  n'ltabic  exceptjoiis  in  the  .south  of  Ireland,  they  arc 

dnc  not  to  lineal  but  to  general  ujihjavals,  and  their  oulline5i 
have  little  or  no  connection  with  iho-ic  due  to  underground 
movcmeHt,  but  have  been  carved  out  of  upheaved  area^  of  un- 
known form  by  the  various  forces  of  erosion.  In  the  coarse  of 
their  denudation  the  nature  of  these  component  rocks  has  ma- 
terially influenced  the  elaboration  of  their  contours,  each  well- 
marked  type  of  rock  having  its  own  characteristic  variety  of 
mountain  fornix.  The  relative  antiquity  of  our  mnnntaflH  nant 
be  decided  not  necessarily  by  the  geological  age  of  their  com- 
ponent materialo,  but  by  the  date  of  their  upheaval  or  of  their 
exposure  by  denudation.  In  many  cases  they  c\n  be  shown  to 
be  the  result  of  more  than  one  uplift.  The  Malvern  Hills,  for 
exami  Ic,  \vhich  from  their  dignity  of  outline  better  deserve  the 
name  of  mountairLs  than  many  higher  eminences,  bear  internal 
evidence  of  having  been  upheaved  during  at  least  four  widely 
sejnrated  geological  periods,  the  cailiest  roovement  dating  from 
before  the  time  of  the  Upper  Cambrian,  the  latest  coming  down 
to  some  epoch  later  probably  than  the  Jnrastic  period.  The 
oldest  motrntain  ftignienta  in  firitaia  are  those  of  the  AxchiBan 
toekib  Mad  «r  these  flielaisalpoitMBs  oocnr  in  the  aonh-wcrt 

^  '  flsliaaafaaaoaJlaslasnrtwn  at  Hw  Kayal  Inainiiiaa,  Pttraary  5, 


of  Sc  I'aiid.     ^!o■,t  Lif  our  mountains,  however,  lielniig  to  up- 
heavals dating  from  rahu  ijijic  time,  llmu^li  the  actual  exposure 
and  shaping  of  them  inli)  their  present  fortus  must  be  rcfcrre-d  to 
a  far  later  pcriixl.    Tw.j  Icadin,;  cix>chs  of  movement  in  Palaeo- 
zoic time  can  be  reco^iii/cti.     Of  these  the  older,  dating  from 
before  the  Lower  Old  Kcd  Sandstone  and  )>art  at  least  of  the 
Upper  Sdnri.m  ]  crirvi,  «  as  distinguished  \iy  :hc  plicatii'ii  of  the 
rocks  in  a  fli>uimant  norih-ea  t  and  s  )nth  ucst  direction,  and  the 
effects  of  the  c  niovcmmt^  can  I  e  li.ii :«<!  in  the  trend  of  the 
l.ov.  er  Silurian  ridjjes  and  hoUows  to  the  present  day.  In  Wales 
two  types,  of  moutitain-foim  exist — tbe  Snowdon  type,  and  that 
of  the  Brecon&hire  Beacons.    In  the  former  the  greater  promin- 
ence of  the  high  grounds  arises  primarily  from  the  existence  of 
mxsscs  of  volcanic  rocks  «liich  from  their  sujierior  durability 
have  l)een  better  able  '  i  uitli^l.ind  the  progress  of  de.;!  .malion. 
In  the  latter  the  heights  arc  merely  the  remaining  fragiucnls  of  a 
once  continuous  tableland.    The  Ijke  District  presents  a  re- 
markalilc  radiation  of  valleys  from   a   central  mass  of  high 
grtiU-.d.     It  nii^dt  1h;  sU[)pi>5c<l  that  these  valleys  have  l>een 
deterii.ined  by  simc  radiating  system  of  fractures  m  the  rocks; 
Itu!  an  ex.iniination  of  the  area  shows  thpni  to  lie  sing.darly  inde- 
jiciKlcnt  i>f  f;ei>l  igical  structure.    .So  entirely  do  ihey  di■rc^,'ard 
tlic  strike,  al'.ci mUii 'lis,  and  dislocations  of  the  rocks  among 
which  they  lie  that  tl;e  coiiclu-i  m  is  forced  upon  us  that  they 
have  licen  determined  Ijy  s  jine  cause  wliolly  independent  of 
structure,  and  l>efiire  tlie  pie  rut  visi'jle  structure  was  cx(Hised  at 
or  could  affect  the  -urface.    'Hiiscjuld  uidy  liave  Iiap]>ened  by 
the  spread  of  a  rli-cp  cover  of  later  rucl-s  over  t}ie  site  of  the 
I.aiie  mounta:l^^.    T!ic  former  presence  of  such  a  cii\'  r, 
is  demanded  for  the  cxplanatiiin  of  the  valleys,  can  be  inferred 
from  o'licr    evit!i!i.ic.     1  he    ("iirlxniiferims   Limestone  on  the 
flanks  iif  the  l  ake  l»i-.trict  is  so  iliick  that   it   must  have 
spread   ncirly    or    ctitirdy    over   the    site    of  the  moutit.iin-. 
But  it  wa^  overlaid  hy  the  Mill;|  •ne  Grit  and  Coal-mca-urcs 
so  that  the  whole  area   w  is    pr^  !nbly  buried   under  several 
thoosaixi  feet  of   Carli  nitci , nis  s'.rala  which   stretched  con- 
tinuously acr.iss  what  is  n       the  north  of  Kni^laiid.    At  the 
time  of  the  formation  of  the  anticlinal  ftdd  of  tbe  I'eiuiiiie  Chain 
the  site  of  the  Lake  District  apjiears  to  have  lieen  upraised  as  a 
dome-shajjcd  eminence,  tlic  -ummit  o(  which  l,«y  over  the  tract 
now  occupied  by  tbe  heights  from  ScafcU  \."  Helvellyn.  The 
earliest  rain  that  fell  upon  this  eminence  would  gather  into 
divergent  stream.s  from  the  central  watershed.    In  the  course  of 
ages,  after  jx)s-ibly  repeatc<l  uplifts,  these  streams  have  cut  down 
into  the  underlying  core  of  idd  rala:uzoic  rocks,  retaining  on 
the  whole  their  ori,;inal  trend.    Meanwhile  the  whole  of  the 
overlying  mantle  of  later  formatioas  has  been  5trip|>e<l  from  the 
dome,  and  is  now  found  only  along  the  borders  of  the  moun- 
tains.   Theolderr  <cks  yielding  to  erosion,  each  in  its  own  way, 
have  gradually  assumed  that  picturesquen'-s<  of  detail  for  which 
the  area  is  so  deser\'cdly  famous.    The  Scottish  Highlands  like- 
wise received  their  initial  plications  during  older  Palxozoic  times 
their  component  rocks  having  been  thrown  into  sharp  fold, 
trending  in  a  general  north-east  and  south-west  direction.  But 
there  is  rcasnn  io  believe  that  they  were  in  large  measure  baried 
under  Old  Rnl  Sandstone,  and  possibly  under  later  accumula- 
tions.   No  i>ositive  evidence  exists  as  to  the  condition  of  this 
region  during  the  vast  inter\'al  between  the  Old  Ked  Sandstone 
and  the  older  Secondary  rocks.    We  can  hardly  believe  it  to 
have  remained  as  land  during  all  that  time,  othcrwi^c,  the 
denudation,  vast  as  it  is,  would  probably  have  been  still  greater. 
Not  improbably  the  region  had  become  stationary  at  a  base-level 
of  erosion  liencath  the  sea ;  that  is,  it  lay  too  low  robe  effectively 
abraded  by  breaker-action,  and  to  >  hi'.;h  to  become  the  site  of 
anjr  important  geological  forni.^unn.    'I  h.c  present  ridges  and 
valleys  of  the  Highlands  arc  entirely  the  work  of  erosion.  When 
they  began  to  be  traced  the  area  must  have  presented  the  as>peet 
of  a  wide  undulating  tableland .  Since  that  early  time  the  valleys 
have  sunk  deeper  and  deeper  into  tbe  litamework  of  the  laud,  the 
ridges  have  grown  narrower,  and  the  mountains  have  arisen,  aot 
by  upheaval  from  below,  but  by  the  carving  away  of  tbe  rest  of 
the  block  of  which  they  fonucd  a  part.    In  this  evolution,  geo- 
logical stnicturc  has  played  an  important  part  in  guiding  the 
eritsive  tool^.    Tbe  composition  of  the  rock-masaea  has  likewise 
been  effective  in  detemtning  the  individuality  of  mountain-forau* 
The  mountains  of  Ireland  ate  distributed  in  .scattered  gronpi 
round  the  great  central  plain,  and  belonr  to  at  least  three  geo* 
logical  jKrii>ds.    The  oldest  groups  probably  took  their  rise  at 
the  time  of  tbe  older  Palxjio'c  upheaval,  th'>se  of  tbe  north* 
weft  being  a  oontfaination  of  the  Scottish  U^ghlandsi  aad  thoM 
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of  the  south-east  bcin^  a  prolonfjatinn  of  ihiTif  of  Wale«.  I-itcr 
in  date  rrijxriis  the  iinilcrground  iiHiveun  nts  that  deterir.inpfl 
their  Mte,  are  the  m  nintainous  ridge-,  nf  Krrty  ar\d  Cork.  These 
arc  lijcal  uplifts  which,  though  on  a  small  JMle.  are  by  f.ir  the 
bc*t  examples  in  Itritain  of  true  mountain  ftructure.  The  Old 
Red  Sandstone  an'l  C.irlioniferous  rocks  have  then-  Ijeen  thrown 
into  broad  f  ddsand  tr  xighs  which  run  In  a  gcncrn!  eaM  and  w  e  t 
direction.  In  si'nc  c.ise'-,  .is  in  tlie  Knocliinc.-ild  )"  n  M'litnt.-iin, 
the  arch  is  compofsed  entirely  "f  Old  Ked  .S.mdstone  flanked 
wi'h  Carboniferous  strata.  I!ut  in  mr  sl  instances  an  underlyin'j 
wedge  of  Lower  Silurian  nvks  ha-,  liei  n  driTcn  through  the 
arch.  As  not  on!y  the  <  :irbonifcr m-s  T.i'nr-.ti>n<-,  hur  the  rest  nf 
the  Carboniferou'i  sy-tem  rnvrred  the  sonih  i  f  Ireland  and 
participated  in  thi^  plication,  the  amount  of  denudation  f  iim 
these  ridges  has  been  etionnoiis.  On  the  Galty  range,  for 
etample,  it  can  hardly  have  horn  le  s  hut  may  have  been  more 
than  12,000  fet't.  The  third  ami  1  f^-r  'nn  of  Iri«h  moun-  ; 
tains  is  that  of  Mourne  and  C.iilii  id.  v>hiLti  may  '.wth  some  ■ 
probability  be  referred  to  nldcr  Tertruy  lime  xvhen  the  jimilar 
granitic  and  porphyritic  ni.i^  e^  in  Mull  and  Skye  were  erupted. 

The  tablelands  if  Hritain  striLliy  include  the  mrmnlairs,  v  liicli 
are  ii)  general  iiiily  I'f  iniineiiL-e-i  c.iived  o  il  of  tableland^.  Itiit 
there  are  s'ill  Itl;-  -;rea-  in  which  the  jvlateau  character  is  «e  l 
shown.  Of  tlic-e  the  nn.st  extensive  and  in  many  re  pect-. 
the  mo<t  inti  rc-.ting  is  the  p'csent  labieland  or  plain  of  ] 
Central  Ircl  r;d.  As  now  exposed,  this  rcgii  n  lies  ujun  an 
UtKhiliitiny  er  Klcd  surface  of  Carhonifcroiii  l  i  iieitnnc.  H  it  it 
was  f  ormerly  covered  by  at  lea-t  XX5  or  .jik^i  1  feet  1110  e  of 
Carlionifcrons  strata,  .xs  can  lie  'hon  n  by  the  frnL;nenfs  that  I 
re-jiain.  The  present  sy-ien  of  drai  i.ifje  acni>s  t^ie  c  ril  e  of  j 
Ireland  took  it.  ori 'i  1  I  ng  befwc  (lie  ancient  talilelaml  had 
been  reduced  to  it>  [iresent  level,  and  lieforc  some  nl  the  ri  !^e-, 
now  prominent,  had  lieeii  expiiied  to  the  li^ht.  The  Moors  and 
Wol  Is  (if  \  irk^hire  pre^en1  Us  with  a  fragment  of  a  tableland 
conpoi-ed  of  nearly  horiz  >nta!  Jiira>sic  and  Crcticeous  rock'^. 
The  LammertDuir  HilK  and  .Southern  Ui>lands  df  Scotland 
form  a  broad  tableland  which  has  been  formed  on  a  deeply 
eroded  nuftet  oT  Lower  Sitnrim  r<iel». 


THE  MONK  FISH 

^ATUREN  ha«  reecatly  applied  ils  render*  with  sooie  in- 
teresting details  oonewniiic  tlie  »o- called  "monk-fiah"  of 
the  Sonad,  miieh  may  be  iwiraad  M  tkefeaiiiM  forennaer  of 
the  ■»  nrpent  of  modem  Howt.  Itl  opMre  and  appearance 
were  deemed  worthy  of  reoo*d  in  AlOd  Hift*dd'*ft«it  "Hie- 
tacy  of  Denmark,"  piiblitlMd  In  1M5.  wUk  poittdCf  «f  the 
•OMBOBli  — beUiihed  the  work*  ef  vniom  Scendi— rkn  and 
Gennaii  mtanl  hiitaiy  writer*  the  wddh  of  Hbm  diMenth 
eeiMwy.  Aawmc  Iheie^  Gnillaame  Ronddel;  hi  hk  gteat  fbtia 
wwk«  "liW  d«  Fkidbn<  Marinis"  fiiat  ddmed  £e  mccial 
privilaie  of  givfaig  to  the  world  •  berimiic  of  the  eattcaMo 
likoacn  of  the  awnk.  This,  »e  we  a»ar«),  bed  ben  tkken 
fran  IMi  for,  and  ia  Uk  preacnoe  of,  a  nofalemaa,  who  bed 
CHNd  oat  eopy  to  Iw  made  for  the  Emnerar  Cheriee  V.,  and 
aaolher  Ibr  MaigaKl^  Oucca  of  Navarre^  Vy  whoai  it  was  pre- 
Mated  to  the  euhor.  HiitAeld  doe*  not  profie>t  to  have  been 
hraa^ialoiBebcloaecMinaetion  with  the  original,  but  heaad 
the  hHtoriaa*,  Kiag  aal  Stepbaahis  agree  to  lepoiting  that  a 
fish,  beeriiy  the  Mmbknoe  of  a  bwaaa  head  with  a  monk's 
shavca  cmwn,  and  Iwriag  torn  or  nmUhted  Ifanht  indisttoctly 
defiaed  nader  a  scaly  eovering,  wai^  to  the  year  1550^  captared 
ia  the  Sonnd,  to  a  berring-fiabcr's  aet^  aad  woQgM  to  the  King 
of  Denoaric,  who  immediately  gave  ordo*  that  it  shooU  be 
bnrted  de  !p  nadergroaud,  '<  ta  bfaidcr  indiscreet  talk  among  the 
ignorant,  whose  minds  are  ahrajrs  peiteibed  by  what  is  new." 
The  »pccdy  berial  ef  the  memter  did  aol  altoy  the  eadteoMnt 
caused  by  ita  appaHtlaiik  aad  Rondelet  found,  to  hi^  estieaw 
annoyance,  ttat  his  Swm  friend,  Gesner,  aad  other  philoso- 
pheri  then  to  Rom^  wese  to  pisscmioa  of  otter  n^aledorigtoil 
nkeneaaaorfhe  monk,  diiMng  firoot  his  own.  Thkdraus- 
rtaaee^  he  admits  inclined  him  to  nnpeat  that  the  artkt  had 
added  "this  or  that  acoording  to  faaer  to  aaake  the  fish  soma 
more  wonderfnl  than  it  was  ip  reality.  He  even  OQafaMsa  Aal 
some  of  the  portraits  have  no  more  resemblance  to  a  hamea 
head  than  might  be  detected  in  a  frog  or  a  toad ;  that  the  es- 
tranitics  look  like  fins,  and  that  the  so-called  monk's  gown  is 
aoveliheadark  seal's  skin  than  a  scaly  anmonr.  From  these 
end  otter  conections,  coupled  with  Gcsaer'a  meatioo  of  a  fish'a 


tail  having  formed  part  of  the  monk's  body.  Prof.  SteensJra^' 
iiifcrs  that  the  "  monk-fi^h  "  was  an  unusually  large  'pecimen  of 
the  I  nliijo  or  Squid  family,  who  e  caudal  cxtreniiiy,  l>earin;; 
pr  .baMy  bruises  or  other  marks  on  the  vkin,  h.ad  nci]iiired  in 
the  imagination  of  the  'poelatfir^  the  seni'dance  of  a  head  and 
neck  with  torn  i.tT  arm-,  wliile  the  arms  of  the  cep"iakip'«l  hid 
served  to  represent  hcera:fd  extremities.  A  coinpin  on  of  the 
numerous  conflicting  c  'ntem\  orancous  descriptions  <>f  the  Danish 
"  sea-monk  "  and  of  the  later  "  Kraken"  of  the  old  Norwegian 
Bishop  I'l-nfoppidan  niijht  p  ssildy  be  not  wholly  uselc-s  in 
the  present  day  in  chfcking  an  over  ha  ty confidence  in  the  truth 
every  fr<Nb  talc  of  ri>:;>urit<  r-  wi'h  ^ea-scrpent-^,  as  recorded 
by  credulous  seafaring;  men.  We  may,  in  the  meanwhile,  refer 
ail  who  are  inte:t>-t<<l  in  «cn-nionsters  to  the  July  nmnber  of 
N'llurc'i.  in  wbi(-h   thi  v  find  a  faithful   representation  of 

Kondclct  s  m  ink-lis"i,  w  hile  the  September  number  of  the  same 
journal  give*  reiirtHluctiotis  of  t«  1  chancferistic  Jaoanese  pic- 
ture, in  r<ne  of  v»hich  a  'olitry  li  I'niaii  i>  tnllling  'n  a  >t -rmy 
■ea  with  a  formidable  ceature,  eviileiitly  a  highly  niagnilioi 
form  "f  oot  i;«us,  one  of  w  h  >se  arms  has  l>een  'cvered  as  i! 
i  ricircied  man  and  b  la',  whde  the  other  arm<  arc  reprc'cnted 
as  striving  to  draw  tlu  ir  I'rry  nea-^er  to  the  huje  head  with  its 
I  rotruding  eves.  In  the  sec  ind  picture,  which,  if  less  forcible, 
is  m  >re  realistic  we  sec  in  the  wondering  niid  ternfied  exprcs- 
-i  M)  of  the  assembled  men  and  boys  the  surp-i-c  and  alarm  ex- 
cited by  the  apjiearance  at  a  fi'-hmongcr's  stall  of  twn  octopc* 
arms  not  unlike  suspendefl  serpents.  The  terror  nf  the  spec- 
t.icle  has  communicatesl  itself  to  do-ncstic  animaN  — a  d  'g  hiding 
himself,  while  a  cat  is  takiqg  rapid  flight  up  the  roof  of  the 
bonve* 


VMVF.RSITY  AND  EDUCATIONAL 
INTELLIGENCE 

OvuiMH — The  I'.xaminers  for  the  RadclilTe  Travelling  Fellow- 
«-hip  ■;\\f  iiti'.ice  that  the  exAminati  m  will  c.'m-nencc  on  Feb- 
ruary 2oat  loa  m.  in  ihe  University  Moaeum.  The  l:ixaminatioo 
for  the  Uurdctt  r<  utis  Geotogieai  SAotowhipwfllooaiBietMeoa 
March  3  at  10  ;i  to 

Mr.  Robert  .si  ickdilr.  ..f  (;,;.  d.  -u  k:1  Sil-..-..;.  has  l>ecn 
elected  to  a  Hastings  r.x1iibitia.i  in  Natural  .Science  at  (^)i!ccn''. 
College, 

Camkriduc. — The  following  arc  the  worls  spoken  by  the 
Public  Orator  in  presenting  Dr.  Hans  Gadow  (formcly  "f  the 
British  Museum),  Curator  of  the  Strickland  Collection  of  I?irds, 
for  Ihe  coaiplctc  dej^ree  of  M.A.  h^mrit  (anui  -. — 

"  DignisMtne  Domine,  D  imine  Procancelhrie  et  tota  Aca- 
demia  :  Anni  proximi  sub  firvcm  (iuvat  recordari]  fabulan  fflaai 
Ariktopbanis  qux  Arcs  nooiinatur  cum  volnptate  meiime  pippe 
omacs  speetavimtis.  I  Iodic  vero,  ad  alama  aoatia  sefciiwa 
redenate*,  nihil  auspicaiius  esse  arbitramnr,  qnam  annum  noTOB 
hoaoce  in  ilium  callato  »ignare  qui  omnium  nTium  genera  ei 
natuns  qua«  propriam  provinciam  sibi  stunplit  cxplorandaas. 
IBna  igitor  senatorihus  nostris  bodie  merito  adseribimus,  qei 
Pomeraniae  maritimse  in  parte  orientali  a  gente  antiquissima 
oriandtts  in  celeherrimix  Germanise  Acadcmiis  zoologiae,  palscoa 
tologiae,  niineralogi;e,  htndiis  operaa  snaa  iUiciter  impcadil ; 
qui  (|tMrto  ahhinc  anno  in  Britundam  iddrco  est  vocatas  at 
aves  u  Mnaeo  britannico  conservatas  summa  cura  descrit>erct ; 
q(Bi  to  nostra  denique  Academia  mper  nea  modo  de  vertebratis 
qute  dieantar  animtlibus  pneketiones  liabnit  doctiaiBMs*  ssd 
eiiam  thesanris  nostris  omitliolonds  caalrdicndis  cam  fteem 
nostra  maxino  est  prsepositus.  Inter  antiquos  qnidem  avium 
a  TofaUn  caatnque  rerum  fnturamm  omina  dnoebaator ;  nos 
melion  edocti  bodie  in  hoc  viie  BrecsnotWarii  aovi  aaspidis 
vsram  avium  f  cieutiam  laade  debte  eeotaaams,  en  initio  tarn 
fcUctonntto  fsatta  to  fntwnm  aafUMl.  *J)M  tmmHU  nwu 
OtiAMi,  «r  itmflb  duikm  tmUl  mtt.*  Vohis  pratseirto  warn 
et  de  siudiis  omithotoglds  etde  Academto  aostia  optime  merip 
turn,  Hans  Gadow.*^ 

Mr.  W.  F.  IL  WcMoBb  B.A.,  SL  Joha*k  ColHgeb  hat  been 
appointed  Demomtrator  of  Campantive  Aaatonqr. 

Mr.  Ftoads  Gallon,  F.R.S.,  hse  beai  appofated  Rede  Lee* 
taicr  for  tte  present  year. 

Pknf.  W.  1.  SoUas,  ILA.,  tate  Fdbv  of  St.  John's  CoUcK 
Fint  Class  w  the  Neiuru  Sdenesi  Tripos.  1873,  aad  Ife.  F. 
H.  Carpenter,  M.A.,  Trinity  Coltm  First  Clan  to  the  ansae 
Tripos,  1874,  ham  own  approved  for  the  degree  ef  Doctor  of 
Seienoe.  iheaUeorigtoalworks  to  Oaokgy  aad  Zoolqgjr  by 
both  these  gsflllcawB  are  faariMar  to  aD  sladeati. 
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LONUON. — At  Kind's  Cfillrnc  Ir.^f.  W.  GrylU  Ad.un>, 
F.R.S.,  c  jiiliiiuc  the  course  <:f  lectures  on  Llj^hf,  and  llic 
Scientific  I'rinei)  ka  ilved  in  Kleclric  Lij^hliiiy,  duriiij,'  the 
remainder  of  the  M  ,  11,  Aciuirieuf  practic.il  work  in  Klcctrical 
Tc-ting  and  Mca^urtinf  lU  with  especial  rcfcrciicc  lo  Llectrical 
Enginceritkt;  »ili  aUii  l>e  cirriciJ  on  under  his  direction  in  the 
Wheatstone  I.a!^H;ratorv.  The  lectures  «iU  be  given  otice  a 
vtcck— on  Munday~,  at  2  p.m. — and  the  Labontlorjr  iriU  be  open 
on  Wedneiday  and  Friday  from  i  to  4. 


SC/EXTIFIC  SERIALS 

The  monthly  ]i«rts  of  the  y^urnal  of  Volany  fur  1883  con- 
tain nxany  useful  and  intcic  ting  paper*.  Atnonj^  the  uiore 
important  must  be  rei;arded  Mr.  i.  G.  iiaLer'.s  syii  jiim-,  of  the 
genu-;  .S^!.T:^inella.  Thi»  is  not  yet  completed,  l>ul  .ilrca.iy  ex- 
tends to  nearly  ICO  si:Kfcic<,  many  of  tt'eai  nun-  descriijcd  lor  the 
first  time.  Thi>  underytooil  i  .  ic  a  i  iiis  ;ilment  of  a  complete 
monograph  by  Mr.  l>akcr  of  the  \  ascul.ir  Cryptojjam.*,  ctclu  lin^j 
fern>,  a  work  ea^'erly  demanded  liy  Ixitanis's. — The  additions 
to  the  pbancrojjamic  t1  >ra  of  Great  liriraiu  arc  not  yet  com- 
pleted ;  and  the  palm  of  recent  disc  ivcrics  must  l-c  a«.ir<Icd  to 
Mr.  Arthur  liennctt.  In  this  ycv'.s  rccoi<l  lie  liescrilnjs  and 
fijjures  two,  'MIC  of  them,  Potamo\e/oii  ('iri(nthii,  new  t  >  sen  nee, 
from  a  lake  iu  Car  iarvoushire.  The  othi-i-,  .V'i/<jj  inxiiina,  is  a 
native  of  the  "  liro.td  '  of  No.-^folK.  This  is  ri-iidercd  more 
interestint;  by  the  di  e ovcry,  by  other  botanists,  rf  .mother  spe- 
cies of  Naias,  N.  >iL>-^nfnsij,  alvj  duririjj  the  pre-eiit  ye.ir,  in 
Lanca-hire.  It  is  not  many  year-  since  the  gmus  wa->  lirst 
found  in  Britain;  and  the  only  sf>ecle«i  bithcito  known,  A'. 
ficxilis,  has  been  gathered  only  in  Scotland  and  Iielarid. — The 
ttructurc  and  di-siributioti  of  the  CharaceK  are  still  engaging 
attention  from  Mc:s-.rs.  H.  and  J.  Groves  and  others;  and  of 
this  cry  I'to^ainic  order,  another  species,  Chara  Braunii,  has  also 
been  addevl  to  the  flora  of  Great  Britain. —  Mr.  H.  B  )swell  alaO 
descrilir  t',i.)  new  liriti  h  niosse-,  Bryum  ^ciiimif>iinim,  from 
Hreconsliire.  and  Sfhiv^iatm  torie\anum,  from  Shropshire. — 
Messrs.  K.  M.  Christy  and  II.  Corder  contribuic  .1:1  intere<>tin|{ 
paper  on  the  cross-fertilisation  of  Arum  mcuulatum. — Numer- 
ous other  articles  and  >hort  Doliea  of  awn  looU  and  (pedal 
interest  fill  up  the  number. 

wmentthaJttiAt  BttmOt  wtttiam  two  Impofttat  artkkt  on 
eryptogamic  botany :— Dr.  A.  Ftodwr*  00  Ibd  oeuviMM  of 
cmMdi  of  lynaa  to  th«  Denidiae  ihoin  dial  Ih9  m 
vitediMillMMcwtetheriuBily,  a*  w«a  as  in  odic 
alpe  mA  aa  ^ftng^ra,  thou|;h  to  no  naaaannhrenalhr  | 
H«  bdnm  h  to  be  (imply  a  pradaek  of  flMMlfan  b  tha , 
of  MlBitarfih  iriMdMT  vMMat  in<bo  foca  of  cqnbdi  or  dia* 
■otfolinlloetlkMVi.  fir.  O.  iflUar.  en  the  Inw  of  «dl  dfapi- 
aka  in  JARMwta  mrnaritt  ofltat  aa  iatpoRaat  cuotribatfcto  to 
Oe  UMitMiy  of  fbt  diatomi.  to  «  moat  omAiI  (erica  of 
obaaradoMlMartaliUtaadN  knrtlUlt  '*thie  larger  daughter- 
cell  of  fhe  Mth  generalian  dlrite  in  tba  followiu^  or  (n  i)at 
generatioa,  while  the  (nailer  daughter-cell  alwfqi*  divide(  oafy 
in  the  («  +  3)nd  genemtun,"  by  an  argument  wMch  ia  too 
long  to  go  into  here.  He  dadneea  fioai  ttiia  the  reaaoo  of 
the  comparatively  tare  occurrence  of  tbe  «nx<>^]X)^es,  by  which 
the  origiiial  size  of  the  (pedes  is  restored  after  the  oootianed 
degradation  which  it  necessarily  undergoes  in  the  proceis  of 
division.— B.  Fritadt  eootribotes  aho  a  paper  on  coloiired 
granular  coutxtnenta  of  the  ecU-contenla. 

Trs  second  part  of  toI.  hr.  of  EnjUr's  BoUtnutke  Jakr- 
Uifher  for  1883  containa  a  continuation  of  its  very  valuable 
review  of  the  more  important  works  on  <.ysfematic  and  geo- 
graphical botany  which  appeared  va  18S2. — The  other  pai<ers 
are: — By  T.  Weniig,  on  tbegcnns  EraAintn.'^Bf  F.  Mocwe*, 
00  hjrbrida  of  MaMm  orwwMM  and  M.  tpuritm.—Br  £. 
Mfaming^  on  the  order  PodoetMoaciflk 

ArcMmi^Ae  Physu^d  mid  Natural  Sdenca,  Geneva,  Decem- 
ber 15,  iKj. — Metct)rologicaI  rhumi  of  the  year  1882  for 
(jeiieva  .m  l  ilic  Great  oaint- Bernard,  by  M.  A.  Kammermann, 
Assi»laiil-As!i  iii  ni.cr. — On  the  ancient  lake  of  the  Solcure  dis- 
trict (coloured  map;,  by  M.  .\l|ih.  I  .i\rc.  The  existence  of  thi< 
lacostrine  basin  contirnis  the  concui-i  m  arrived  at  by  other 
geological  studies,  tii.^t  daring  the  early  post  Glacial  epoch  a  far 
gre-ter  portion  of  bwitzerlaiKl  was  under  water  than  at  present 


— Descriptive  notice  of  the  meteorological  ob-cr^aiory  installed 
on  .*sei>teml)er  I,  1^2,  at  Setilli  ,  canton  of  Ai)peiucll,  2467 
metres  above  sea-level. — On  the  pernMjical  oscillations  of  the 
ground,  determined  by  the  spirit  level  (lifiii  year,  1SS2-S3),  by 
M.  P.  I..  Plantanjour. — On  the  ihe<iry  of  dynamu-clcclric  ma- 
chines, by  M.  R.  Llausius.  The>c  machines  having  in  their 
practical  aevelopmcnt  outitrippetl  the  the.  ry  of  their  coastrac- 
tion,  an  attempt  is  made  in  this  elaborate  paper  to  expound  a 
theory  more  in  harmony  with  the  results  already  obtained  than 
are  any  of  the  nalMBatieal  forontlaa  liiacne  employed  to 

represent  them. 

A'i«j/n)«/i'  0/  the  Sessiom  of  tlu  Ac^.ademia  Utile  Scun^e  <ii 


Bolarna  for  the  >ear  1S82  83. 


1882. — Memoir  on  the 


"  imd  envelopes"  of  the  second  el.T  -.  in  a  given  sy>teni  of  j-ointi 
atTcctcd  by  given  coefficients,  sho  li  u ,  fr...m  the  general 
formula,  others  may  be  deduced,  rendering;  more  eviilent  the 
pro)  t-rtv  of  the  envelopes,  and  solving  some  ijuestions  connected 
with  tlic  momenta  of  the  second  order  of  said  system,  by  I'rof. 
Ferdinando  P.  Kufiiani. — On  three  sicephalous  monsters,  and 
more  particularly  on  the  seven-month  Janus  recently  born  in 
Bol  ign-i,  by  Prof.  I-uigi  Calori.  —  Note  on  the  extremities  of  the 
inot'  rr  nerve  libres  in  the  striated  muscles  of  the  torj  cdo  ( Ti'r- 
pidii  iiinrniorata)  trcatcxl  with  bichloride  of  gold  and  cadmium, 
by  Prof.  G.  \ .  Ciaccio. — Microscojiic  researches  on  the  traces 
of  electric  sparks  incised  on  glass,  by  Prof.  KImilio  Villari.— 
On  the  electric  figures  of  condensers,  by  the  same  author. 

November  26.  —  .\  systematic  cl.xssification  of  the  genus  Puc- 
cinia,  by  Prof.  Cetcc  ini  and  Dr.  F.  Morini. — On  a  case  of 
hypiertrophic  hepatitis  by  Prof.  C.  TurnlT:  Syiuj  toru  me  and 
anthropiometric  studies  fn  the  cretinism  i>tev,ilcnt  in  ttn-  N'.ille 
d'Aosta,  I'lcdmont,  by  the  same  author.  —  .sioine  new  rese.itehrs 
on  the  anitici.i!  re]>r.  diiction  of  the  splcrii,  by  Prof.  Guido 
Ti/zoni.  —  On  re-ult,  Lif  the  niea-uics  hitherto  adopted  to 
improve  the  soil  and  climate  of  malari  lUs  disiricts  in  Italy,  by 
Dr.  Paol  I  Prcdicri.  — A  new  conlnl m  11  to  thesMdjT  e#  Add^ 
son's  disca.se,  by  Prof.  Fcrdinandu  \  crardini. 

January  I4,  1883. — On  a  fossil  cetacean  [Orta  eftonienjis) 
recently  discovered  at  Cetooa  in  Tuscany,  by  Prof.  G.  Capellini. 
—A  study  of  some  reacUona  of  pho^hiiMtied  hydiegin  gas,  Iqr 

Dr.  Alfredo  Cavaui. 

January  28. — On  a  rapid  method  for  oetcrmining  the  lunar 
motions,  by  Prof.  A.  Saporetti. — New  researches  on  the  ana- 
tomy and  pathology  of  Ibo  plaoenla  in  maimals,  bjr  ^ML  G. 

Escolani. 

February  11. — Notes  on  the  history  of  geodesy  in  Italy  fiom 
the  earliest  times  down  to  the  second  half  of  the  present  century, 
by  Prof.  P.  Riccardi. — Experimental  researches  on  the  hyper- 
trophy and  partial  regeneration  of  the  liver,  by  Dr.  V.  Colucci. 
— Oil  the  relative  length  of  the  neck  in  both  scxe>,  and  on  the 
best  method  of  making  these  anthropometric  mca  urcraents,  by 
lir.  G.  Peli. — On  the  preventive  inoculation  of  contagious 
pleuro-pneumonia  for  cattle  by  means  of  intravenous  injection 
of  the  viru^,  by  I'rof.  A.  Golti.--- Anatomical  reseavAca  OM  fi«B 
bovine  mouktru^ilies,  by  Prof.  G.  F.  Piaaa. 


SOCiETIBS  AND  ACADBMtSS 


Hoval  Boolenr,  Jaanan  ta — "Experimental  Researches  on 
the  Electrie  Diicaaige  with  the  Chloride  cf  silver  Battery. "  Bjr 
Wanen  De  La  Rae,  M.A.,  D.CL.«  Ph.D.«  F.iLS.»  and  U<vi 
Miiller,  n.D.,  F.R.S. 

have oAea  been  itmdifydM evident  plaflllci^of  (tnu  vhcae 
fono  at  (iincB  beeoaaaa  andliiad  wlien  UM]r  BMet  with  aa  ol4tade 
or  ait  iaAMwed  bv  olhw  eauei^  as,  for  etamplr,  the  cn(aiaK 
of  otter  mat*  pwdoced  by  naepiBato  dinhawf . 

One  of  oar  tabes  9*  *  leddaal  aydni^  vacuum, 
haandiaptwtBi  iataa  ca1i«i  «f  aBiadi,o<3cm.,thick,  ihroodi 
tfaeeealreof  wbi^thaiaia  n  Iwle  }  of  an  inch,  0  63  cm.,  la 
diameter.  To  the  end  of  the  tube  is  attached  a  polaah  i^mp- 
tion  diamber,  the  haatinf  awd  oooliag  of  whidi  eaoaea  a  chaate 
in  the  number  of  aMIn:  whw  the  number  of  stiab  hicreaset 
they  approach  doaer  and  dea«  to  the  diapbrannj  and  occasion- 
ally one  threads  itself  throng^  it,  as  if  aqfieaaad  throng  and  tU 
form  is  gradually  changed  thereby. 

A  tube,  No.  36{^  FiA  I,  witt  a 
dence  of  the  vitooeity  alailnMto. 
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At  right  angles  is  a  tube  of  smaller  diameter  ;  in  this  tuhc  is  a 
ttoppcr  haviuif « loop  ttndaniMth  from  which  is  suspentled  )>y 
two  iilk  fibrai^  tt  %  pleM  of  decarbonised  iron,  n  n.  The 
itop{>er  wbce  mmd  turn  quite  snoolUy,  and  by  rotating  it 
the  needle  cm  M  eafefljr  plaefld  In  mj  direetkm  with  regard  to 
the  tuhc. 

In  the  fir-t  place  the  tube  was  placed  in  the  maijnetic  incridinn, 
and  the  nee<lli-  of  ir.  .n  wire,  u  «',  in  the  same  diiecuon  ;  tested 
bjrmcMUof  a  vny -.mall  magnet,  b  ith  end&  wereeqiially  attractctl 
and  not  repelled,  sliowin^  that  the  needle  had  been  thoroughly 
decarbonised  ;  this  was  done  by  he^uin^;  it  to  redness  for  many 
boors  in  peroxide  of  iron,  prepared  by  burning  its  oxalate. 

The  discharge  waii  in  the  first  instance  pa>tad  firotB  tlie  fiqgto 
tlw  point,  so  tluit  the  necdln  was  in  the  dark  spnoe ;  no  aagaetiiB 


w.-.^  p1i-\ ill  ■] 'fo  in  the  needle,  which  Mnulii  hive  been  the  case  if 
the  (hsilni^e  IkuI  had  rv  s;iira!  iin  ti  iii  .^^  uc  linvc  often  observed 
and  dc  tnhcd  t  i  bo  smi  ctinie-  llic  c\  c.  It  w.!,  iijilccfi  with  the 
olijcct  of  aMx-rt.iininj^  ihii.  tact  th.it  the  app;iratus  ti.nl  iiccii  made. 

The  needle  was  now  placed  at  riijht  angles  to  tin-  tul.c,  ■.m; 
the  p  'int  made  positive  ;  after  a  finv  trials  at  diftercnt  exh.n;  t  . 
a  be.iii'it'il  tongne-shapcd  stratification  u;xs  obtained,  and  it  «as 
then  iioNsil  If  by  allei  iii^;  the  am  nut  of  the  current  to  iiiat.,e  the 
apex  of  a  stratum  iuii  ingc  <  n  unt-  or  the  other  emi  of  the  needle, 
Fifj..  2  anu  j  ;  on  whichever  end  the  stratum  toucheii,  that  eml 
was  1  u-hed  away  by  it,  show  inj;  clearly  that  the  balance  of 
forces  uhich  bold  together  the  molecolcs  composing  a  ittratum 
are  suflxicnt  to  Niid«r  it  vImmv,  nd  ■igriMdivc  to  *  HwU 
resiatanoe. 

Geological  Society,  January  23. — K.  Etheridge,  F.R.S,, 
viee-|4«>idait(  in  tbe  chair. — George  Heury  Nelson  and  John 
rhtlip  SpiMMl  were  ekcMd  Fdlows  of  the  Society.— Tbe  fol- 
Imriw  communications  were  read  : — On  the  Serpentine  and 
nHoeMed  rockit  of  PortbaUa  Cove,  by  J.  H  Collins,  F.G.S.— 
Outline  of  tbe  geology  of  Arabia,  by  C.  M.  Doughty.  Com- 
munii-atcd  hy  Prof.  T.  G,  Bonney,  F.R.S,  Tbe  author 
described  the  gencnl  outline  d  the  eeolo^  of  a  consider- 
able di.'itrict  of  the  western  part  of  Arabia,  over  w  hich  he  bad 
tmrelled.  It  was  not  in  hw  power  to  enter  into  details,  espe- 
ckliyaa  regarded  the  sedimentary  rocks,  because  tbe  circum- 
stances under  « bich  his  journey  wa.<i  tmdertokcB  uad*  it  iJD* 
possible  to  bring  back  specimens.  Than  mu^  boiMfwr,  OOtt* 
■idanble  limpiiSty  in  Hw  nological  itrMlve  of  dw  eooliy. 
Hw  igainiM  nwhi  cniiiling  of  yaUti  nnd  twilliL.  tta  latter 


I  breaking  through  the  former.  Tbe  sedimentary  rocks,  wbidi 
arc  ne*er  than  Die  '.jranites  aod,  la  fact,  rest  upon  them,  coositt 
of  ~  (</)  A  yellowitb  sandstone,  with  stains  of  a  reddish  or  greenish 

1  colour  and  veins  of  ironstone.  In  lhi<,  for  example,  the  rock' 
tombs,  &c,  uf  Pctra  have  been  excavated.    The^e  ^ubstance>, 

I  in  the  aathor'i  opinion,  may  he  traced  a>  far  as  Medina,  and 

1  occur- all  about  Ra.sSin.  11iey  often  weather  in  a  lingular  way ; 
pebbles  arc  scarce  in  them;  fus-ils  he  had  n  >t  seen.  (A)  1T>e 
liiucstone  contaia!>  bands  of  tlint,  and  ap|«ars  ta  be  identical 
with  that  which  ooours  in  Palestine,  and  is,  he  thinks,  probably 
of  Cretaceous  age.  (r)  Of  much  later  date  is  a  ooaiw  flat  gram 
which  over>pread-  a  considerable  tract  of  country,  as,  foe 
example,  at  Mount  Seir  in  Eilum,  altogether  about  ajo  sqnar« 
miles.  The  flints  are  doubtless  derived  from  the  limestone,  a&d 
■re  often  poliiihed  by  drifting  sand.  It  oeeuic  on  plateaux  a: 
my  eonaioerablc  elevations  above  the  sea,  sometimes  forming 
the  htgheat  ground  in  the  nelf^iboariiood ;  and  sections  had 
■howB  this  gravel  to  be  more  than  M  fot  deep.  In  it  the 
anlhor  had  discovered  two  or  three  flint  wcapona  of  pabeotitbic 
type,  rude,  but  very  like  those  of  Hoxne  or  Sl  Aclienl.  The 
Kranite  by  ils  upMt  and  mode  of  occurrence  recalk  that  of 
Sittai.  It  is  cut  (7  dykea  of  basalt ;  and  now  aud  thm  the 
author  had  observed  other  intnulve  Jpieani  rocks,  wUdi  he 
must  be  content  to  classify  as  trapa.  Ine  dykes  of  basalt,  how 
ev?r,  were  not  the  only  modes  of  occnirenee  nf  this  rock  ;  there 
were  considerable  flows  of  haaaltle  lam  and  oceaahMml  amuB 
cratera.  The<ie  volcanic  diatricta  bear  dw  IMWM  of  Hum  s  Ae 
principal  are  the  Aneyrid,  the  Khnhar,  and  the  KeiAalk  The 
last  lies  between  Nejd  Arabia  aaa  the  Meeea  eonntiy.  Ttec 
masses  of  lava,  Ac,  ai«  eoDmiatf«d|f  modem;  ecqidaa, 
indeed,  has  in  one  or  two  localises  oeeorred  In  hlatorie  Itees, 
and  steam  ha.<  been  seen  to  issne  from  certain  craters. 

Pbyaical  Society,  Jann.iry  26.— Prof.  Clifton  in  the  chair. 
— New  member,  ^  u:i;  I  n-i  ,  ^^l•crctaryof  the  Chinc>c  Lc^atioa. 
— Prof.  Clifton  aim  lunci  d  (hat  Lady  .sirmeiis  had  presented  a 
porliijiiof  tlie  laic  Sir  Wilhaiti  .Sieniens'v  lil.rary  to  ihc  .Society. — 
1  he  inecting,  which  wa.s  at  fir  .t  a  special  meeting  to  con.^ider  the 
res  'lulion  that  it  is  ex|«dient  for  the  past  presidents  of  the 
Society  to  be  ]>ermanent  vice- presidents,  havin;.;  agreed  to  this 
resolution,  was  constituted  an  ordinary  meeting,  ar>d  Profe&irf>rs 
Ayrton  and  Pciry  dciicribed  and  exhibited  their  new  aomieters 
and  voltmeters,  «|>o  a  non-sparking  key.  The  well-kno«n 
ammeters  and  voltmeters  of  the  authors  used  for  electric  light 
work  arc  now  constriicte<l  so  as  to  dispense  with  a  constant,  and 
give  the  readings  in  amperes  and  volts  without  calculation. 
This  is  c(Tectc<l  by  constructing  the  instruments  so  that  there  is  « 
fallini^-  <itr  in  tlie  c  intrtdllnsr  magnetic  field,  and  a  oonaiderafale 
increiisc  in  the  dcllctim^  magnetic  field,  llie  deBectloas  are 
thus  made  jiroportional  to  tlie  current  or  ILM.F.  measured. 
Tbe  ini;enious  device  of  a  core  or  soft  iron  pole  |neoe  adjustable 

1  bc'.ueen  the  ]>  les  i/f  the  horseshoe  uiaenct  is  used  for  this 
pur|>ose.    I!y  mean-,  of  an  ammeter  and  voltmeter  used  coo- 

I  ji  inily,  the  resistance  of  part  of  a  circuit,  say  a  lamp  or  belted 
vs  ire,  can  be  got  by  Ohm  s  law.  Professors  Ayrton  and  Perry's 
non-sparking  key  is  designed  to  prevent  sparking  with  hirge 
currents.  It  acts  by  introducing  a  fcries  of  ramiuMMMous 
determined  cx|->erimentally  one  after  the  other  in  drcnit,  thereby 
cutting  ofTthe  spark.— Dr.  C.  R.  Alder  Wright,  P.R.S.,  read  a 
ivajier  on  the  electromotive  force  set  up  during  interdifl^on, 
f'eing  the  result  of  experiments  made  by  himself  end  Mr.  <  . 
Thom]ison  to  determine  the  effect  of  varying  dcDSitics  of  <oIu 
tions  Used  in  voltaic  cells  on  their  E.M.F.'s.  Tho observatioi  s 
were  made  by  constructing  the  cells  of  pore  BWteriaJs  and 
op]x>sing  them  so  that  the  difTerential  E.M.P.'a  oouid  beuMa- 
sured  \q  galvaaomctcr  or  quadrant  electrometer,  when  solntioiu 
of  diflmatdniities  were  employed.  The  following  general  coa- 
dusions  were  reached :  (i)  In  any  two  fluid  cells  containii^  aida- 
tions  of  two  metallic  salb  and  plates  of  the  respective  aactab 
contained  therein,  an  increaaa  oif  streng^  in  the  solution  sor- 
rounding  the  plate  acquiring  the  higher  potential  in  virtue  of  the 
normal  action  of  the  cell  causes  an  increment  in  the  p«i*— 
difference  between  the  twoidates;  and  the  oppo  itc  eflbct  is 
prodaoed  by  an  increment  ia  toe  Strength  of  the  solution  surrtiuad- 
tng  the  other  plate,  (a)  A  law  of  summation  holds,  espreaBbfe 
thus :  the  eflisct  of  the  sum  of  a  seriesof  changes  in  tbe  s(rei^;tte 
of  the  solutions  in  a  two-fluid  cell  is  eqtial  to  the  algebraic  sum 
of  tbe  effects  of  each  chan^  severally.  The  author  oouidand 
this  law  very  fully ;  and  pouted  out  that  **dilWaa  otlli''act  M 
kM^gutly  after  ilw  finUon  of  dMEmo<M 
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Anthropological  Institute,  January  22  — Anniversary  mart 
ing. — Prof.  Flower,  F.  K.S.,  president,  in  the  chair. — Th"  fiJ- 
louiag  gentlemen  were  elected  officer^  and  Council  for  the 
year  l8«4  :— President  :  Prof.  W.  H.  Flower,  F.  K.S.  ;  vice- 
presidenti:  Hyde  Clarke,  John  Evans,  F.R.S.,  Francis  GaUon, 
F.R.S.,  Lieut.-Col.  H.  II.  God  win- Austen,  F.R.S.,  Maj>r- 
General  Pitt-Rivcrs,  F.R.S.,  E.  B.  Tylor,  F.R.S.  ;  director: 
F.  VV.  Rudler,  F.G.S.  ;  treasurer:  F.  G.  H.  Price,  F.S.A. ; 
Council :  J.  Beddoe,  F.R.S. ,  S.  E.  B.  Bouvcrie-Pusey,  E,  W. 
Brabrook,  F.S.A.,  C.  H.  E.  Carmichael,  M.A.,  W.  L.  Distant, 
C.  I.  Elton,  B.A.,  A.  \V.  Franks.  F.  K.S.,  J.  G.  Garson,  M.U., 
i'rof.  Huxley,  F.R.S.,  Prof.  A.  H.  Keane,  B.A.,  A.  L.  Lewis, 
Sir  J.  Lubbock,  Bart.,  M.P.,  R.  Biddulph  Martin,  M.P.,  Henry 
Mukfacad,  M.D.,  J.  E.  Price,  F.S.A.,  Lord  Arthur  Russell, 
M.P.,  ProC  G.  D,  Thane,  A.  Thomson,  F.R.S.,  Alfred  Tylor, 
F.GwS^  M.  J.  WalhouMs,  F.R.A.S.— The  Piesideat  delivered 
«a  addret«  on  the  aims  and  piwpectt  of  the  Hud/  of  udiio- 
pokgyj  wUek  ir«  gim  last  week. 

E01NB9RGU 

Rojral  Society,  Janiury  ai.— Rotet  Gr^*  «ioe<pMiid«nt, 
in  die  diair.— Prof.  Cnm  Bmm  OBmnurioMd  •  pnnr  on 
dutentvuion.  byOr.  MaddMb  l>r.  KMAkiifiadt  thttMOm- 
modatioa  for  a  distant  object  la  (ke  CMe  of  Moat  pmtHM  i« 
naturally  cooaecied  with  a  slight  ceaK^gBttco  of  tbt  optic  ues, 
so  that  the  intcnactioii  of  the  optfe  OM*  b  aoHcr  dun  the  object 
looked  at.  At  e  oertda  dMnec^  dArnnt  is  AAmI  penons 
•ad  probably  Tarrin;  in  the  auoe  penettftoB  tiae  to  tiaw^  the 
opiie  eiet  naturally  convoge  «t  the  diMHMe  fticeied  for.  When 
ft  WBwer  otijact  ii  looked  at,  the  point  of  iaAoEMctioa  of  the  optic 
•■M  fa  hawed  the  oUeeb  le  erdieeiT  Tinoa  then  dlArence^ 
betawMmttie  flMeaee  el  euawMaace  and  of  accommodation  are 
Ml  ohaaned,  haeame  the  emt  far  ntigle  vision  easily  over- 
oooM  tihaaih  aad  fama  the  optie  eaei  into  the  pactioo  oorre- 
apaadtng  to  aeeaaiBodation.— Mr.  John  Aitkaaiead  a  paper 
.  oniheArkpfaHMiadaMjaif^afBlfepaR  of  iriiieh  me  given 
tnoof^lH  i—tk  Mr.  Aitkea  alao  read  a  aeia  on  the  raaent 

CAiraMDos 

Philosophical  Society,  January  28.— On  the  microscopic 
jstmciure  of  a  Iwulder  from  the  Camljridjjc  Grcca^and  found 
near  A^hwell,  Herts,  Uy  I'r  >f.  Bouncy.-— tJn  critical  or  apjia- 
rently  neutral  equiliUriuni,  a  note  on  Mr.  (Irccnhill's  p.ii'er, 
C»mb.  Phil.  Pr<K.,  1883,  by  Mr.  J.  Kormor. — On  the  narm  il 
vibratiun<i  of  a  tlitn  is  >lrupic  shell,  h  mndcd  by  conficil 
spheroiiis,  by  Mr.  W.  J  I '  .l  etson.— On  the  isocbromatic  cur  ves 
of  polafisr'l  liyh!  seen  m  .i  u  li.ixial  crystal  cut  at  right  a.n^les  to 
the  optic  surface,  by  Mr.  C.  Sijurgc. — Tables  of  tht-  iiuuibcr  nf 
numbers  less  than  11  and  prime  tn  it,  and  of  the  sum  of  the 
<livi^or■>  of  w,  and  the  c  jrre^j^  '.uling  iaVCiaa  taUoa  ap  to 
n  =  300O!,  by  Mr.  J.  W.  L.  Glaishcr. 

Paris 

Academy  of  Sciences,  Janu.iry  21. — M.  Rollaad  in  the 
chair. — Reflections  on  M.  P.  Bert's  Last  communication  regarding 
his  new  method  of  anarsthcsis  in  surgical  operationt,  by  M. 
Gosselin.  Although  somewhat  inconvenient  in  practice,  the 
nnthor  still  considers  that  the  innovation  presents  certain  ad- 
vantages, while  supplying  a  fresh  argument  to  those  who  rccom- 
tucnd  moderate  and  progressive  inhalation,  rather  than  a  large 
dose  administered  all  at  once.  In  his  reply  M.  Bert  submit.i 
that  the  objections  raided  to  faia  aiethod  on  the  ground  of  the 
cnmbroos  nature  of  the  apparatos  are  peatly  exaggerated  in  the 
case  of  public  hospitals.  He  further  urges  that  it  appears  to  be 
the  only  prooess  in  which  surgeons  are  relieved  of  all  personal 
reapOaMMlHy  in  administering;  anaesthetics. — On  the  preparation 
in  large  quantities  of  artificial  virus  (bacilli  of  splenetic  blood) 
.attenuated  by  rapid  heating  (continued),  by  M.  A.  Chauveau. 
Here  the  author  explains  the  conditions  essential  to  the  successful 
pcrfora»Dce  of  this  important  an  1  difficult  operation.  The  sub- 
ject is  treated  at  length  under  the  following  heads  :— (i)  on  the 
d^ree  of  heat  required  fi)r  the  eoatpiete  ottenaotion  of  the  arti- 
ficial virus ;  (2)  on  the  heatiif  process ;  (j)  on  the  practical  valne  of 
thi.s  system  of  prophylactic  muculaiion.  — Elxtiact  (rom  a  letter 
Boron  Nordenskjold  on  the  remarkable  optieol  effects  observed 
during  the  last  two  mouths  at  sunsetaod  aimrise  in  Sweden,  pre- 
sented by  M.  Ihuibr^.  The  author  suggests  that  the  pheno- 
menon cannot  be  attributed  exdusively  to  the  dust  discnarged 
dnriqg  the  icoent  enptiooa  ia  Suoda  Stndt  Small  partidaa  Of 


dust  Ciintained  in  the  snow  which  fell  near  Stockholm  at  the  end 
of  list  iJccetnljcr  >s  ere  found  on  analysis  to  contain  a  considerable 
quantity  of  carboijifcrous  matter,  which  burnt  in  the  dry  ^tate 
with  a  tl.^mc,  and  left  a  reddish  residuum  cuntaining  oxidised 
iron,  Mlua,  phosphoruK,  and  as  much  as  0'5  ]>er  cent,  of  cobalt 
and  nickel.— Observations  of  the  Poas-Brooks  comet  nude  at  the 
Bruuiier  6  i:>Lh  diuatorial  (o  160m.),  Observatory  of  Lyons  (con- 
tinued, by  M.  F.  Goniicssiat — On  the  rouhipliers  of  linear 
dilTerential  cqu.ition?.,  by  M,  Halphen. — On  the  approaimate 
values  assumctl  b)  ;ui  in;c:,'ral  polynome  when  the  viriable 
<iuantity  v.iries  withiu  dcfini  e  limit«,  by  M.  Lagucrre. — Note 
on  the  shading  of  a  sphere,  by  M.  J.  Cotillnn.  The  author  here 
attempU  a  re|>roduction  of  the  shaded  sphm  traditionally  .<aid 
to  have  been  constructed  at  the  Ecole  Polytechoique  on  the 
theoretical  indications  supplied  by  Monge.— On  the  electric 
conductiiiility  of  greatly  diluted  saline  solutions,  by  M.  E, 
Uuiiiy.  -M.  Bcrthelot,  who  insists  oa  the  importance  of 
the  results  obuined  by  M.  B  «nty,  points  out  that,  according 
to  the  new  law  established  fiy  his  numerous  experiments,  the 
electric  rcsi.sUncc  of  greatly  diluted  solutions  is  determined,  not 
by  the  atomic  weight,  but  by  the  chemical  equivalent  of  the 
bodies.— On  the  repulsion  of  two  consecutive  portions  of  the 
same  electric  current,  by  M.  liini.— On  the  development  of  the 
nacreous  crjst  lis  of  sulphur,  by  M.  D.  Gemez.— Determination 
of  the  equivalent  of  chromium  by  means  of  the  sesquioxide  of 
its  sulphate,  by  M.  U.  Baubignj.— TcIoKrapUc  deapatch  re* 
garding  the  liqneftwtloo  of  hydrogaa  eddKiaad  to  M.  IMrap 
by  M.  Wroblewski.  On  this  comannicBrioB,  which  was 
worded  :  "HydfOSen  cooled  by  boiling  OKjgeo  hat  been  liqne* 
fied  by  expansion, '  M.  Debray  offers  some  remarks,  and  shows 
how  it  entirely  confirms  the  remarkable  ofaocrvatious  made  by 
M.  Cailletet  on  the  exponsioo  of  hydroijeiu— Oa  the  prodoets  of 
reduction  of  erythrite  by  formic  acid,  by  M.  A.  HeaaiuEV.— > 
On  an  aromatic  diacetone,  by  M.  E.  Louise.— Qwnmitiva 
analysis  of  the  moisture  of  amylaceous  sul)stances  (starch,  taeah^ 
&c.),  by  M.  L.  Bondouneau. — On  the  classifiauioa  of  the  pinmi* 
cole  Sarcoptida:  (sub-family  of  the  Analgesiox),  by  MM.  E.  L. 
Trouesvart  and  P.  .M^iin.— On  the  Cipolino  morhie  of  Pfedai% 
Loire-Infcrieure,  by  M.  S*an.  Mennier.  Fromaeaiefnl  studf 
oi  this  remarkable  calcareous  formation  theaathareoMideiBttMt 
even  more  tlian  the  blue  marble  of  Antrim  it  aiay  he  ncaided  a 
a  type  of  metomorphic  rock  fa^  contact— On  OO  Wture  ol  the 
deposiu  observed  in  the  water  of  oootamieated  wells,  by  M. 
IC.  Gautrelet.  To  the  organisms  examined  "ftwiff  thft  —^"wmpe 
the  author  gives  the  name  of  Stertegma  iHnutmm,  aii  iftr 
several  reasons  concludes  that  they  ore  the  trae  ^phic  mlcr»ibe.— 
On  the  remarkabte  atmospheric  disturbances  produced  by  the 
Krakatoa  eruption,  by  M.  £.  Renon. — On  the  twilight  ethclt 
observed  on  l)ccc:nl>er  270a  the  summit  of  the  PaydeDAme^ 
by  M.  Allttord. — The  recent  remarkable  aeaaeta  and  mnrises 
compared  with  dioae  observed  in  varioos  part*  of  Eerope  during 
the  sammer  of  1831,  by  M.  A.  Anfot 

January  28.— M.  Rolland  in  the  dnlr.— >^peetral  ctady  of  Ae 
group  of  teUoric  bands  in  the  brightest  regiooaof  dwaohrnectmn, 
which  were  discovered  by  Brewster  and  oolleedvdf  caU^afav 
Angstrom,  one  illustration,  by  M.  A Cofin.  Apwtawtedatadyof 
the  bandleU  of  lines  :n  this  mysteffett  a  ^mi  him  sroiii  aml  a 
practical  method  for distinguii^inK hy sfaaph iwiptoHminic 
of  tcUeric  from  those  of  solar  origin.  It  ha*  ate  enabled  the 
author  to  establish  the  intimate  refitioa  Utmiea  Ada  group  and 
the  A  and  B  Frannhofer  band%  irhile  fltt  o*Wa  af  the  group 
Itself  must  be  referred  to  obscrpdoa  hgr  the  ommi  of  the  air.— 
Remarks  on  Faraday's  dectrodieailoBl  law  te  ooaaeetiaa  with 
the  law  discovered  by  M.  Booty  regarding  the  oondactitality  of 
greatly  diluted  aaMae  sdalions,  by  M.  Worti.- On  the  atmo* 
spheric  disturbances  attributed  to  die  Krakatoa  arantion,  and  on 
the  storm  of  January  36,  by  M.  C.  Wolli  The  storm  was 
announced  the  dav  before  hrgraotoadltadaaB  of  the  magnetic 
carves,  especially  tboae  of  dwdeeUMiaMtr.  Hie  moat  mnariuible 
r<»tttre  attending  it  was  its  sodden  oamatieBabontoae  o'clock  a.01. 
when  the  velocity  of  the  (tale  Ml  at  oace  firom  38m.  to  ttm.  per 
Mcond.---Oa  the  physical  disturbances  that  have  taken  place 
daring  the  hut  few  aionths.  by  M.  Faye.— On  the  period  of 
nw«  frequent  occurrence  of  aofanr  nott  fan  recent  times,  according 
to  the  data  snpphed  by  M.  K.  YMt  of  Zurich,  by  M.  Faye. 
The  maximnmUM}  fmm  to  have  been  reached  during  the  fint 
SIX  months  of  rtB&— Kmaifca  on  tteoOcial  topographic  chart 
of  Algeria,  scale  1  tgOyOOO,  dw  fint  twelve  sheets  of  w  hich  hive 
been  presented  to  dw  AaiBaj,  by  M.  F.  Perrier.— On  the  em- 
ptoimeatofdtiatogriatMBirfiiMirtPtT.  ■^f^Biririf  fall^ 
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a  'minUfrA'i  ni  of  clilnr  ifor'n.  dy  M.  Kiclirt. — Note  on  the  dU- 
seoii'iatioti,  ;n;vimil  r  i  in.  atu!  deteruiin.iti mii  of  |  ihiKphoric  acid 
in  arable  lunfK,  by  M.  P.  t'e  (lasixirin  — ( )n  the  incan  ni  ivc- 
mcnl  of  the  fiivt  ^iilcUitc  fif  Saturn  (Mima*),  b!tse<i  on  iii  lety-one 
observations  innJc  at  Tou' e  sirici"  Octolier  24,  1876,  by  M. 
K  HxilLiuri. — Ob-crvaUon  of  tlif  I'on^- Hro.iks  comet  made  at 
the  Ol»^ervatory  of  MciiJ m  (mi-  illii-tnti  >ii^.  by  .\f.  K.  L. 
Trnivtlnf. — On  t!ie  reilu.-lion  of  a  contiiiuouf  fraction  of 
a  fracti'Mi  satisfying  a  bncar  rqnaliott  of  the  first  order 
«ith  rational  ci •elficirnt';,  by  M,  I.a^uerrc. — Further  rednc- 
•  ion  of  the  litiii's  Min   lif  l  by  l)oscarte's  rule  of  sign';,  by  M. 

An  Irr.  —  On  the  'li  iiiUnti  in  'if  (he  potential  in  liquid  masses 
linniiii  l  y  two  pnt.iKcl  piano,  by  M.  Appsll.  —  Relation  between 
the  |io«er  ami  rtsi~t;itHO  applie<i  t  >  the  iMop  .intsnf  attachment 
in  a  continuous  «pri;iii  I  rertk,  te^'n-d  being  had  to  the  ela-ticity  of 
the  spri  1',',  by  M.  II.  I     ii'i'  —       tlic  reciprocal  action  of  two 
clectrifieii  sphere^,  \iy  M.  M  -.m-.ti.    i  in  the  Sl>riv.in  >w  electric 
pile  (p  ickct  model),  by  .M.  1'.  M  iiinier.— <  'n  the  variations  of 
t  leclrt-imut  ir  force  in  m-cntnulator^,  by  M.  F,.  Kcyi.ier.-  -On  a 
ni'  tho'!  of  dfterinining  the  1  ■n.;ilndc  of  a  place,  the  latitude  and 
iistroii  .iiiic  iimc  ln-inj^  kiinHn,  bv  the  oh'iervation  of  the  frnc 
ai'itude  of  the  moon  nt  a  j;ivcn  moment  beforeh.Tiid.  by  .M.  ('h. 
kougct. — Rr|K)rt  on  the  fresh  exj -critnents  niade\'.  mIi  rlv-  tii.nine 
pyrii'C  >|)c  on  lioard  the  ironclad  / <■   Tuirnn-  i:i  Ih'    Inrli  ur 
<tt  Brest  on  November  II  and  16,  1883.  by  M.  Kdm    J  HiH 
— On  a  nciv  method  of  preparing  the  j>erinang«nate  of  barytum, 
by  MM.  O.  Kous'iesu  and  H.  Bruneau. — On  a  nitron*  colloid 
derived  from  amid  iben/oic  acid,  by  M.  E.  (irimanx. — On  soue 
remarkable  propertie*  of  the  lutidine  derived  from  coal  tar,  by 
M.  Oechsner  de  Coninck. — On  the  operculum  of  the  gastcropods, 
by  M.  Hou-say.— On  the  proportion  of  incompletely  oxidised 
pbo*phoruN  con'aincd  in  the  urine,  especially  nndcr  certain 
ncr*"ous  conditions,  by  MM.  K.  Lcpinc,  I'".yraonnet,  and  Aubert. 
—  Researches  on  the  intensity  of  the  chemical  phenomena  of 
respiration  in  >uperoxygenited  atmospheres,  by  M.       de  Saint 
Martin. — Researches  on  abnormal  men-tru.il  discharges,  by  M. 
J.  Kouvier.— On  the  l>aromctric  distnrbanci-^  produ«d  by  the 
Krakatoa  eraption  (second  note),  by  M.  E.  Renou.— On  the 
baroroelric  disturbances  observed  on  Augtist  27,  1&83,  at  Moat- 
aoaris,  by  M.  M.iric-Davy. — On  the  cause<t  (i)  of  the  production 
ofslliMMph< nc  t  It  ctricity  in  general ;  (2)  of  electricity  in  than- 
dersionm ;  (3)  of  electricity  of  sheet-lightning,  by  M.  G.  le 
Goarant  de  Tromelin.— On  an  auroral  and  crepuscniar  display 
of  Iwht  ob<emd  at  the  iiknd  of  R^oaion,  ia  tM  lodiui  Oocu, 
OB  ScpteiiAer  ^  1883,  by  M.  Pflnwd. 

Berlin 

Physiological  Society,  lanuary  II. — Prof.  Kosscl  (iU<-u.'isc<l 
ihc  mcth  lis  «hich  had  hitherto  been  adopted  in  order  to  become 
acquainted  with  the  trari'.formations  of  nitrogenous  substances 
in  the  animal  body  in  the  course  of  their  [jas-sagc  froTi  the 
well-known  starting  pnint.  the  al'iumen,  to  the  likewise  well- 
known  fina':  pr  .•luct'-,  urea,  urif  acid,  and  creatine.    The  way 
which,  in  the  opinion  of  the  speaker,  vas  mo*t  likely  to  lead  to 
good  results  «,ist<>  -eck  in  the  tissues  the  chemical  ronibinations 
which,  in  acconiancc  with  their  con-,posi(ion,  stood  midway 
between  the  albumen  and  ;tf.  fuial  pi  ilncls.     In  relation  to 
lhi»  point,  the  analyses  of  nitrogenous  substances  occurring  in 
llir  ntiimal  l^xly  had  already  yiel<led  s  me  definite  data  to 
work  on.    The  proportion  of  carb>in  to  nitrogen  (C  :  N)  bad, 
namely,  I  ceti  f  unrl  to  be,  in  the  alliuincn,  100:  30  ;  in  urea, 
too  :  233  ;  i'l  crenline,  100  :  66  ;  in  hyp  .xanthine  and  xanthine, 
loo:<><;an  l  in  guanine,   100:116.      It  api>eared  evident, 
thercf  irc,  that  the  substances  creatine,  hypoxanthine,  xanthine, 
and  guanine  were  mediate  ]>rixiuc!5  in  the  process  of  the  trans- 
mutati  on  of  the   albunvn,   with   the  discovery  of   which  in 
the  ti    uc-  Prot'.  Kossi.l  had  iicen  busitd.      The  bases  liv[io- 
xanthine,  xanthine,  and  ginnine  were  not  found  in  an  isolate<l 
slate  in  the  tis  u?s,  but  con\iioundrd  with  albumen  and  phos- 
phoric acid  into  the  comphcite  molecule,  nuclein,  a  subject 
to  whirh  the    peaker  had  devotefl  searching  inipiiry.  Ttierc 
wcrr  d  IT -rent  forms  of  nuclein  which  varied  prolniMy  accord- 
in;,;  t  ^    In-    hare  the  Ixases  had  in  their  compositi  n.  of 
them,  h  iwt-ver,  afjrerd  in  having  common  reactions.  Xudt^in 
hid  already,  by  its  disc  iverer,  been  brought  into  close  lel  i'ion- 
shiii  witti  the  cell-nucleus,  and  it  would  be  of  great  consi-fjuence 
if  it  could  be  conchisivcly  ]>roved  that  the  cell-nuclcus  consisted 
exclusively  of  nuclein,  as  in  that  case  the  c!ian;4e-  of  the  cell- 
nucleus  occurring  under  dilT'Tent  phj  si  ilo^j,  al  con  iitiuns  would 
be  accompanied  ijy  cbeinically  demon.<itrabie  qiumtitative  changes 
to  this  aui«to  miNlaDet.  The  qvaiMftathr*  ntiph  «f  nc 


nnclein  ooold,  naaely,  be  worked  out  by  detcmilifaig  Ao  ao* 
thine  rr  guanine  faa<es.    In  thi<  case,  however,  it  was  necessary 
to  .a-certain  beforehand  that  the  tissue  examined  cootained  no 
free  xanthine  or  guanine  bcride-:  the  nuclein.    A  leoood  method 
for  determining  the  qnantitative  nuclein  was  thnin^  dola^ 
mining  the  amount  or  phospho  ic  acid  in  the  cotn position. 
PbospiMrie  acid  oocnrred  in  the  bxly  in  three  different  oom- 
hinattons,  namely,  as  inorganic  phosphoric  salt,  in  lecithin, 
and    in    nuclein.      Inorganic    {uiosphoric  add   «as  to  f« 
extracted  by  dilated  acids,  ledtbinic  pboaphoiic  acid  by  hot 
alcohol,    llic  phosph  nc  .acid  then  lenMunii^  would  t>daaf 
to  the  nuclein,  and  cauld  .serve  f>r  its  qnsntitative  dettr- 
minatioo.    Prof.  Kosscl  had  no.v  awert-aincd  that  the  bUxxl  >  f 
manamalia  ontained  no  nuclein,  while  on  the  other  hmd  the 
blood  of  birds  did.   The  Bnaclea  contained  little  micVin,  the 
brain  somewhat  more ;  still  more  was  found  in  the  liver,  and 
most  of  all  in  the  spleen.  In  all  the-e  succesM/e  cases  the  nucMn 
sulisiance  kept  abinl  equal  ptcc  with  the  presence  of  cdl- 
nucleus.    Nuclein  was  al-o,  however,  to  be  met  with  in  substanccj 
w  hich  contained  no  cell-nucleua ;  in  the  yolk,  fjr  example,  aud 
in  the  milk.    Po.ssibly  in  this  cow  there  ni^t  bechemical  proof 
of  granules  without  their  having  coroe  morphologically  to  view.  Ia 
|iatholo^ieal  procesMs,  by  which  cell -nudeus becomes  excessively 
developed  in  listnes  which  otherwise  contained  no  cell-aucteus, 
as  was  the  ca«e  in  leocsemia  or  nrcomatous  lumonrs  in  the 
muscles,  Prof.  KoMiel  had  invariably  found  an  inereaie  of  msha 
in  corresponding  quantities. — Dr.  W.  Wolff  explained  temt 
microscopical  prepantiona  which  be  had  aet  up  in  the  demoaitimt- 
ing  halL   In  one  of  thate  prapentioiit  was  seen  a  atage  ia  the 
development  of  the  ncrres  in  the  tail  of  the  larm  of  a 
frog.  These  nerves  condttad  of  prinlthl*  fibrea  ramifyiqg  as 
far  as  the  finest  fihrelets.  At  •  faitfaer  stage  cdb 
attaching  themselves  to  tiMSO  at  the  dicker  paita.  Neat 
pearcduwiMrvo4hc«di,Midtenl|f  thcMiivir.  Otficri 
tioasdcBMiatfitMdtbcpowthof  iheboBMof  ftogti 
plaeeeO^     fhtpecioMnaad  itlht  tadhiof  Um  i 
Hy  tKataNHli 

cokMB%  Dr.  Wolff  had  iteiMd  eutiktea  •  benMlfid  btae^ 
and  Ae  osaeou  time  nd,  oad  wm  thenlim  abk  fcndily  to 

followf   -    -  -  
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MR.  RUSKItPS  BOGIES 

PROFESSOR  RUSKIN'S  ntterances  are  perhaps  to 
be  taken  least  seriously  when  he  is  bim^clf  most 
serious,  and  probably  he  was  never  more  in  earnest  than 
in  his  jeremiad  on  modem  clouds,  delivered  at  the 
London  Institution  on  the  4tb  and  i  ith  inst.  Probably 
none  of  fhe  tenders  of  Nattjkb  have  been  terrified  by  the 
storm  cloud  of  the  nineteenth  century,  but  should  it  be 
otherwise  we  hasten  at  once  to  their  relief.  Twenty  years 
belbK  tlie  date  fixed  by  Mr.  Raskin  for  the  first  appear- 
ance of  Us  porti  ritdu-  "  pl.i-iic  cloud,"  the  writer  of  tlic 
present  article  commenced  a  series  of  observations  on  the 
fonns  and  atiuaiues  ef  doods,  foUowed  a  few  years  later 
by  such  daily  charts  of  wind  and  weather  as  could  be 
constructed  from  the  data«  somewhat  meagre,  that  were 
tiMo  aoeesriUft  At  tn%^  be  expected,  cyclone  and  anti- 
cyclone were  then  as  they  are  now.  The  dimensions  nnd 
densities  of  the  cloud  layers  have  not  altered,  neither  has 
oar  moral  degeneracy  nor  the  increased  smoke  of  our 
maanfectuiing  towns  developed  any  new  form  of  cloud. 
Nritber  (until  the  phenomenal  sunrises  and  sunsets  of 
the  last  three  inot)th-)  has  Nature,  in  painting  the  clouds, 
employed  upon  her  palette  any  fresh  tints,  whatever 
aitists  may  lutva  imm.  FurAer,  we  have  not  obeerved, 
nor  met  with  any  onef  except  Mr.  Ruskin,  who  has  ol> 
served,  that  the  wind  during  the  last  thirteen  years  has 
adopted  a  "hissing"  instead  ef  a  "waiHng"  tone^  or 

that  the  pressure  anemometer  inHirates  that  the  motion 
of  the  air  has  become  more  tremulous  than  heretofore. 

Admiration  ought  ungnidgi«f|y  tO  be  bestowed  on  one 
who  has  done  good  service  as  an  art  critic  and  as  a  con- 
tributor  to  English  literature.   The  sympathy,  moreover, 
which,  denied  to  those  who  are  in  advance  of  their  age,  is 
naturally  accorded  to  the  archaic  type  of  mind,  is  en- 
hanced by  the  attractiveness  of  a  personality  whose 
Idealism  is  as  lofty  as  that  of  Mr.  Ruskin.    But  we  main* 
tain  that  there  is  a  further  sentiment  which  contributed 
to  the  appfauise  which  Mr.  RnsUn^  audiences  bestowed 
upon  him.    Speaking  generally,  "broadly  and  comfoit- 
aUy,"  as  he  would  say,  Mr.  Ruskin  is  not  a  represenutive 
man,  yet  he  represents  a  certain  spirit  of  Philistfaiism  (for  it 
merits  this  name),  which  is  far  from  hein^  iinpopular,  and 
which  shows  itself  in  opposition  to  scientific  culture.  He 
b  the  spokesman  of  that  mental  attitude  which  misinter- 
pnets  dm  province  of  science  and  affects  to  misunderstand 
the  plainest  utterances  of  the  physicist.   "The  first 
business,"  he  says,  "of  scientific  men  Is  to  tell  you 
Omgs  that  happeoj  ai^  that  if  yoo  wiilB  water  it  will 
hoi].**  "The  Meond  and  far  more  important  business  is 
to  tell  you  what  you  had  be^t  do  under  the  circimistances 
—put  the  kettle  on  in  time  for  tea."   "  But  if  beyond  this 
safe  and  beneficial  business  fliey  ever  try  and  explain 
anything  to  you,  you  may  l>c  confident  of  one  of  two 
things — either  that  they  know  nothing  (to  speak  of }  about 
i^  or  that  they  have  only  seen  one  side  of  it,  and  not  only 
liave  not  seen,  but  usually  have  no  mind  to  see,  the  other. 
When,  for  instance,  Prof.  Tyndall  explains  the  twisted 
beds  of  the  Jungfrau  to  you  by  intimating  that  the  Mat- 
terbom  is  growing  tiat,  or  the  clouds  on  the  lee  side  of 
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the  Mittcrhorn  by  the  winds  nibbing  against  the  wind- 
ward side  of  it,  you  may  be  pretty  sure  the  scientific 
people  do  not  know  much  (to  speak  oO  yet  either  about 
the  rock  beds  or  the  cloud  beds.    And  even  if  the  ex- 
planation, so  to  call  it,  be  sound  on  one  side,  windward 
or  lec,  you  may,  as  I  sold,  be  nearly  certafai  it  will  not  do 
on  the  other.    Take  the  very  top  and  centre  of  scientific 
interpretation  by  the  greatest  of  its  masters.  Newton 
e.vplained  to  you -or  at  least  was  suppoaed  to  have  ex- 
plained—why an  apple  fell  [sic],  but  he  never  thought  of 
explaining  the  exactly  correlative  but  infinitely  mor« 
difficult  question  how  the  apple  got  up  there."  One 
would  have  supposed  that  even  the  lecturer  must  be 
aware  that  modem  science  i>  at  least  as  much  occupied 
with  the  last  as  with  dm  first  of  these  problems.  Mr. 
Ruskin  has  not  yet  done  with  Prat  Tyndall ;— in  other 
vmtda,  he  can  nowhere  suppress  his  dislike  of  scientific 
thought.    "When  I  tr>-  to  find  an  vthing  firm  to  depend 
on,  I  am  slopped  by  the  quite  frightful  inaccuracy  of 
the  scientific  people's  terms,  which  is  the  consequence 
of  their  always  tryinrr  to  write  Latin-English,  and  so 
losing  the  grace  of  the  one  and  the  sense  of  the  other."  "  I 
am  stopped  dead  becanae  the  scientific  people  «se  undu- 
lation and  vibration  as  synonyms.    'When,' said  Prof. 
Tyndall, '  we  are  told  that  the  atoms  of  the  sun  vibrate 
at  different  rates,  and  produce  waves  of  dUfcteat  rfw^ 
your  experience  of  water  waves  will  enaUe  you  to  fbim  a 
tolerably  clear  notion  of  what  is  meant'  'Tolerably 
clear,'  your  toleration  must  be  Considerable  then.  Do 
you  suppose  a  water  wave  is  like  a  harp  string  ?   \  ibra- 
tien  is  the  movement  of  the  body  In  a  state  of 
tension,  undulation  that  of  a    boiy  absolutely  lax. 
In  vibration   not   an   atom   of  the   body  changes 
its  phce  in  relation  to  another;  hi  undubtion  not 
an  atom  of  the  body  remains  in  the  same  place  with 
regard  to  another.     In  vibration  every  particle  of  the 
body  ignores  gravitation  or  defies  it ;  in  unduhtkm  every 
particle  of  the  body  is  slavishly  submitted  to  it."  And 
more  of  the  same  sort.   We  should  not  weary  the  reader 
with  these  quotations  were  it  not  too  true  that  much  of 
the  poetry  which  Mr.  Ruskin  adores,  and  much  of  the  art 
of  wfaieh  he  is  the  apostle— not  a  little  in  short  of  the 
poetry  and  art  of  our  day— are  full  of  this  anti-sdentific 
Philistinism,  whose  ideal  is  ever  in  harsh  contrast  to  the 
real,  and  wUdi  from  its  aati^onism  to  the  facts  of  Nature 
is  the  great  producer  of  l.n-ics.    One  has  only  to  go 
through  any  picture  exhibition  to  see  plenty  of  those 
clouds  which  Mr.  Ruskin  persuades  himself  occur  in 
Nature,  which,  "  irrespective  of  all  supervening  colours 
from  the  sun,  arc  intrinsically  •*  while,  brown,  grey,  or 
black  ' ;  "  argent  or  aabte,  baptised  hi  white,  or  hooded 
in  blacicness." 

We  recommend  those  who  sympathise  with  Mr.  Ruskin 
to  study  some  of  those  little  books  which'  ate  hefting 
to  be  the  delight  of  our  chiklren.  Such  readers  may  never 
attain  the  scientific  spirit,  yet  they  may  possibly  catch  a 
few  chords  of  that  great  song  in  which  there  is  complete 
harmony  between  the  Universe  of  Nature  and  that  of 
poetic  and  artistic  sentiment,  whose  faint  beginnings  will 
.nlonc  be  heard  in  this  pl.ague-i,tricken  century. 

Against  cloud-classification  the  stars  in  their  courses 
have  hitheito  fought,  and  Mr.  Ruskm  in  his  continues, 
die  baltie.  Grievous  are  the  wounds  which  he  faiflicts 
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Let  us  see  how  he  heaU  them.  Ever)-  cloud  is  primarily 
definable — ^'visible  vapoar  of  water,  floating  at  a  certain 

height  in  f!ic  air.'"  It  is  thus  distinguished  from  that 
"  form  of  watery  vapour  "  which  "  exists  just  as  widely 
and  genMrally  at  tlie  bottom  of  the  air  as  the  douda  do 
on  what  for  convenience'  s.ike  we  may  call  the  top  of  it." 
Mr.  Ruskin  hopelessly  confuses  vapour  with  watcr-dust, 
and  this  confusion  leads  him  into  some  amisiag  diffi- 
culties, l  ie  asks  whether  it  is  '*  with  cloud  vapour  as  with 
most  other  things,  that  are  seen  when  they  are  there,  and 
not  seen  when  they  are  not  there,  or  has  cloud  vapour  ao 
mncb  of  tlie  ^ost  in  it  that  it  can  be  visiUe  or  invisible 
as  it  Kkes,  and  might,  perhaps,  be  all  tmpleasantly  and 
malignantly  there  just  as  nuicli  wlu  n  they  dii  not  see  it 
as  when  they  did  t "  To  this  be  answers  "  comfortably 
and  generallf"  that  **on  the  whole  a  cloud  is  where  we 
see  it,  and  not  where  we  do  not  see  it  "  and  that  we  must 
not  allow  the  scientitic  people  to  tell  us  that  rain  is  ever>- 
wbere,  bat  palpable  in  one  place,  impalpable  in  another. 
He  presently  returns  to  his  poinr  He  has  defined  a 
floating  or  sky  cloud,  and  dctiued  the  falling  or  earth 
c]oad  (uhich  by  the  way  had  been  altogether  excluded  by 
his  first  definition  from  his  category  of  clouds).  "  But 
there  is  a  sort  of  thing  between  the  two  which  needs 
another  sort  of  definition,  namdy,  mist"  The  definition 
of  this  intermediate  svbstanoe, however,  Mr.  Ruskin  does 
not  supiil).  being  content  with  asking  what  difference 
there  is  between  clear  and  iiuidd\  \  ipoui .  This  division 
of  clouds  has  at  least  the  merit  of  brevity,  although  it  is  j 
snbseqoendy  complicated  by  a  feither  divkion  into  "two  | 

sorts  of  clouds,  one  cither  stationary  or  slow  in  motion, 
reflecting  unre^nhcd  light,  the  other  fast-fiying  and 
tnmsmitting  resolved  light  [Really,  clouds  at  a  distance 
and  clouds  overhead.]  As  regards  the  difference  in  the 
nature  of  these,  Mr.  Kuskin  merely  "  hints  to  us  his 
suspicion  that  the  prismatic  doud  is  of  finely  comminuted 
water  or  ice^  instead  of  aqueous  vapour  "  j— it  is  difficult  to 
mderitand  what  he  supposes  the  fimner  kind  of  doud  to 
be  composed  of. 

During  the  forty  years  previous  to  1871,  according  to 
the  certificate  of  Mr.  Ruslrin,  the  clouds,  thai  divided 
and  cross  (li\  ided,  appear  to  have  behaved  themselves  in 
a  peaceable  and  orderly  manner.  Even  the  "thunder- 
cumulus"  (Engliah-Latia,  by  the  way)  did  "its  mighty 
work  in  its  own  hour  and  in  its  own  dominions,  not 
snatching  from  you  for  an  instant  or  detiling  with  a  stain 
the  abiding  blue  of  the  transcendent  sky,  or  the  fretted 
silver  of  its  passionless  clouds''  \Vc  may  remark  that 
thc>e  "gojd,  old-fashioned,  healthy  storms"  frequently 
had  rather  extensive  dOOUnions :  on  August  13, 1857, 
one  of  these  storms  was  umubaMously  felt  over  many 
thousand  square  miles,  and  extended  from  the  Land's 
lind  to  Jo'in  o'  Groat's,  lio-^idoN  covering  a  very  extensive 
district  on  the  north-western  paru  of  the  European 
continent  The  deportment  of  the  groat  bogy  meteor, 
"storm-  loud  or  more  accurately  plague-cloud,"' of  the 
nineteenth  centur)'  is  exceedingly  different  From  one 
part  of  Mr.  RusUo's  description  of  this  phenomenon  we 
imagine  1  that  he  might  allud;  to  the  sheet  of  stratus  com- 
monly occurring  in  winter  anti-cyclones,  a  sheet  which 
occasionally  covers  upwards  of  6o,000 square  miles,  with 
scarcdy  a  rift  in  its  surface,  the  greatest  vertical  thickness 
of  the  doud  being  only  300  or  400  feet.  But  this  illusion  was 


soon  dispelled.  For  we  find  that  "in  the  plague- wind  the 
sun  is  choked  out  of  the  whole  of  heaven  aU  day  loogby 

.1  <  loud  which  might  be  a  thousand  miles  square  and  five 
miles  deep."  One  would  scarcely  have  expected  so  dense 
a  clood  mass  merely  to  torn  the  sun  red,  but  Mr.  RasUa 
is  an^:ry  with  if  for  not  doinp  so  :  "That  thin,  scraggy^ 
tililiy,  in.«nj;ey,  miserable  tluud,  for  all  the  depth  of  it,could 
not  turn  the  sun  red  as  a  good  business  like  ftig did  uith 
a  hundred  feet  or  so  of  itself."  Further,  it  is  accompanied 
by  a  terrible  wind  by  which  "every  breath  of  air  is  polluted 
half  round  the  world  '  [sii].  Mr.  Raskin  omitted  to  men- 
tioo  the  cfiects  of  this  plague-wind  on  acripiltural  or  vital 
statistics.  **  It  is  a  wind  of  daifaiess,**  also  **  a  malignatit 
wind."  Further,  "  it  always  blows  tremulously,  making 
the  leaves  of  the  trees  shudder  as  if  they  were  all  aspeas 
but  with  a  pecuHar  fitfiilness  which  gives  them  an  eipres- 

siun  of  anger  as  well  as  of  feir  and  distress."  Further, 
"  it  pollutes  as  well  as  intensifies  the  violence  of  ail 
natoni  mid  naoesaary  storms."  Here  again  sane  c» 
planation  is  sorely  needed,  since  we  should  much  '.ike  to 
know  whether  during  the  plague-wind  barometric  gradieats 
become  steeper,  or  whether  the  force  off  the  wind  in  ids- 
tion  to  the  gradient  is  greater  than  usual. 

Enough  for  the  present  of  such  bogies  ;  although  «e 
fear  that  havo  tiy  no  means  done  with  them  until  our 
Uteravy  men  win  master  the  simplest  demcntaiypriiBcra. 
But  not  enough  of  Mr.  Rnakin,  whom  we  could  ill  spare. 
His  English  is  often  delicious;  always  in  his  m.il 
dyspeptic  diatribes  amusing.  And  we  can  all  appreciate 
his  ooododiaff  advice  that  we  should  "bring badk ' 
onn  dieeffillness  and  our  own  honesty  ;  and  ce.asef 
the  tioiibliaf  of  our  own  passions,"  and  (not  least  *e 
think  of  aU)  "the  hisolcnce  of  our  own  HpsL"  A  good 
recipe  :  add  1  dash  of  humility  and  of  respect  for  the 
opinions  of  wiser  men  ; — and  all  may  yet  be  well,  even 
though  our  return  to  the  paths  of  rectitude  should  fail  to 
dissolve  the"mangey"  clouds,  and  quench  thefevcni 
wind  of  a  storm-hanied  and  woe-worn  era. 

W.  CuMKMT  bnr 


sr/xo/CA 

Ethic.    Hy  Henetlict  de  Spinoza.    Translated  from  tbe 
Latin  by  William  Hale  White.   (London:  TMSbocr 

and  Co.,  1HS3.) 

JF  proof  were  requisite  that  the  standard  of  value  m 
philosophy  is  different  from  that  which  obuins  in  tlie 
estimation  of  scientific  research,  it  would  only  be  neces- 
sary to  point  to  the  case  of  Spinoza.  There  is  pi  nil) 
no  thinker  of  the  natiure  of  whose  work  there  obtain  con- 
ceptions more  hopdessly  inreoondlable ;  there  is  oeitaia^ 
none  about  whose  position  Aere  is  more  gcoerd  onsai' 
mity.  To  refer  to  the  more  recent  of  his  English  critics, 
Prof.  Caird  and  Mr.  Frederidc  Pdlock  are  at  one. io 
assigning  to  Spinom  most  importmt  junctions  in  die  ^ 
velopment  of  philosophical  inquiry.  Yet  there  is  scar'cly 
a  single  point  in  bis  system  as  to  which  their  respecuvc 
interpretationa  are  not  mutually  cxdosfve  Botasicgeidi 
the  broad  feature  which  makes  Spirso^ism  deeply  interwl- 
ing  to  students  of  science  in  the  strict  sense  thctc  can  be 
no  doubt  The  application  of  the  mothod  of  geomctr>  to 
philo?ophical  problems  finds  its  counterpart  in  the  pre- 
vailing, and  apparently  by  no  means  diminishing,  dispoa- 


Digitized  by  Google 


Ftb.  I4»  1884] 


NATURE 


355 


tioa  to  bring  certain  qaestions  of  metaphyiics  within  the 
toope  of  seienttfic  inquiry.   That  any  one  should  have 

rejected  the  current  method  of  inet;iph\  sics  in  favour  of 
R  geometrical  investigation  into  the  natiure  of  God  and 
ensienoe,  cannot  be  otherwiae  than  rignlficant  to  persont 
who  seek  to  dctcnninc  the  psychological  pvoUon  of  the 
nature  of  consciousness  by  physiological  means.  Hence 
it  is  that  there  are  some  students  who  think  that,  if  any 
philosophy  were  possible,  it  were  that  of  Spinoza,  and 
other's  who  say  that  in  the  work  of  Mr.  Spencer  and  Prof. 
ClitTord  they  find  the  inlNcitanee  wUcb  Spinoia  left 
bdiind  him. 

Mr.  Hale  White  has  done  his  difficult  work  well.  The 
translation  is  executed  with  great  care,  and  the  style  of 
the  original  has  been  reproduced  with  some  success. 
That  English  readers  of  Spinoza  have  entertafaied  very 
loo-c  notions  of  his  rc;il  ttMchinj^  has  been  (Use  in  no 
small  measure  to  the  very  inaccurate  translation  which 
has  hitherto  passed  current.  The  present  volume  should 
do  much  to  improve  the  popular  conception  of  Spinosa's 
system. 

At  the  risk  of  repetition  of  what  h.as  already  been  in- 
sisted on  in  these  columns,  it  is  right  to  contrast  the 
position  of  the  naturalists  who  accept  Spinoza's  applica- 
tion  of  adcniific  methods  to  meuphysical  questions,  with 
the  procedure  of  Kant  and  those  who  are  cnnently 
described  as  Neo-Kantians.  It  it  the  more  desirable  to 
revert  to  this  topic  because,  ait!iou,;h  t!ieie  is  much  com- 
plaint that  the  Nco-Kantians  do  little  (if  anything)  more  | 
than  repeat  Kant's  criticism  of  die  naturalist  (or,  as  he  j 
would  have  described  it,  dogm.-itic  :  doctrine,  there  is  but 
little  evidence  that  this  criticism  has  been  considered,  much  ; 
leas  met  People  go  on  reasoirfngapoadieoldttnes  about 
the  relation  of  ir.ind  tn  hiAs  and  of  Cod  to  the  world  as 
if  Kant  (to  borrow  a  phrase  from  another  branch  of 
teaming)  bad  never  obtained  a  rule  calliQgapon  them  to 
show  cause  why  there  should  not  be  a  new  trial  of  aU 
such  questions.  It  cannot  be  sutBciently  borne  in  mind 
that  at  the  present  time  there  are  only  two  courses  open 
in  tUs  refercBoe  to  cooscientiogs  thinkers.  Either  they 
must  abst»n  altogether  firom  the  discussion  of  an  in- 
creasing number  of  problems  which  are  su>;gcsted  by 
scientific  inquiry,  or  they  must  be  at  the  pains,  however 
iricsome,  to  master  the  nature  of  Ae  sceptical  doubts 
which  Kant  brought  to  bear  upon  the  possibility  of  these 
problems.  And  it  may  be  added  that  to  single  them  out 
Ibr  elimination  is  not  soeasy  atask  as  mifj^  be  supposed. 

Probably  the  real  reason  why  the  study  of  Spinoza's 
etliics  is  attended  with  so  much  difficulty  is  thai  the 
extraordinary  instinct  which  guides  men  of  the  highest 
genius  in  inquiries  in  new  and  unknown  regions  raised 
doubts  in  his  mind  which  the  investigations  of  Kant  sub- 
sequently exhilMted  as  the  coosequences  of  a  more  pro- 
foundly sceptical  point  of  view.  That  di£Sculiies  arise 
when  men  reflect  upon  the  nature  of  God  was  for  Spinoza, 
as  for  Kant,  clue  to  the  impossihittty  of  reasoning  on  such 
matters  as  if  they  were  ordinary  Jacts  of  experience.  I  n 
Spinodsm  the  geometrical  method  culnunattd  in  the 
abrupt  cessation  of  thought  of  this  kind,  just  as  in  Hutne 
empiridsn  ended  in  the  paralysis  of  speculation.  Had 
Spiaoia  pressed  his  distinction  between  diffisrent  kinds  of 
knowledge  further,  his  system  must  have  become  in  a 
greater  or  less  degree  sceptical  in  its  tendencies — sceptical 


in  the  sense  in  which  Kant  was  sceptical  as  a  prdbainary 
to  reconstruction,  or  in  which,  to  take  the  case  of  a  very 

recent  >cientific  writer,  the  late  Prof.  Clifford  was  a 
sceptic  when  he  completed  his  analysis  of  experience  with 
Us  theory  of  c^ts.  The  diflferenee  between  the  three 
cases  is  that  Kant  clearly  saw  the  origin  and  nature  of 
the  difficulties  raised  by  himself,  and  made  the  inquiry 
the  preliminary  to  a  radically  different  discussion  of  the 
issues  raised  in  philosophy  and  science  alike.  It  were 
well  if  the  fact  were  less  left  out  ot  account  that  the  rule 
obtained  by  Kant  for  a  new  trial  of  these  issues  has  never 
yet  been  discharged.  R.  B.  Ualdane 
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The  Krakatoa  Bniptlon 

The  Council  of  the  Roy.il  Society  hn<  appointc  !  ;i  C>>mm  tiee 
for  the  jiurpo  e  of  culloctiii;;  the  va'i  uus  .account}.  'A  llie  v  .le:\iiic 
crui'ti  >ii  .it  Kr.ikai  M,  n-i  l  atlenir\'ii  pheiiomtni  in  such  f.irui  a-i 
shall  iic-it  pruvi'lc  for  theu  prcici\ .1:011  and  prcniote  th:ir  use- 
fulncss. 

The  Committee  iuvile  the  cmiinuniciti  .11  nf  authcn'.ic.itcd 
facts  respecting  thcf-^i;  mI  |).imicc  .t.ih1  of  (lu~t,  die  pii'ilion  and 
extent  or  flo.atjnx  pu'i"-icc,  ihe  date  of  cxccjitional  qu.mtitie-  of 
pumice  le-icluti^  v.iii  shores,  ohserv.iti  >:i  of  u,ui-ii,il  iii-lurl>- 
anccs  of  Ijaronictnc  )>rc>-ure  and  of  sea-level,  ibe  presence  of 
sulphurous  vapouis,  the  di-tances  M  which  the  explosions  were 
heard,  an  1  except;oiial  effects  of  light  and  colour  in  the 
.-itnio  I  liete. 

'Ihc  Liniuiittce  u-.ll  l)e  i^lvl  to  receive  also  c  >i>ic^  of  luiMi^he'l 
jMjier^,  arlicles,  and  lettei  -  lieariii;^'  .ipMn  the  suhject. 

l.\iirc-p  n:lcnt~  arc  re']ue-tcd  ti  lie  very  S'nrticular  in  ijivii'i' 
the  date,  exact  time  (^tatin^  whether  (jreenH-ich  or  local),  atul 
|K)sil)ou  whence  all  recorded  facU  ucTC  utj.served.  The  greatest 
practicable  precision  in  all  these  resjiccts  is  es-^entisL 

All  comwunicatioDs  are  to  be  .idd  revised  to 

C;.   1.  SVMONS, 

Chairman  Krakatoa  Committee 
Royal  Society,  BarUagton  Hoaie,  W.,  Fehraary  I* 


The  Remarkable  Sunsets 

Ths  foDowing  facts  in  reference  to  the  unusual  sonnets,  as 
witneaied  in  the  United  States,  will  I  hope  be  of  svlScient 
vahie  to  four  read  en  to  justify  an  insertion  in  the  pages  of 

Naturk. 

The  place  ftom  which  I  write  i«  1063  feet  above  sea-level, 

40"  4S'  47"  N.  lat.  and  81"  53'  37"  W.  long,  from  Greenwich. 
The  main  features  of  the  exhil>itiun  hrrc  have  been  the  criiuMNi 
glow — the  first  antj  after-t;low,  with  other  accompanying  colours, 
cIo>ely  corresponding;  with  those  in  England  .ind  Kurope. 
Hence  1  need  n.it  occupy  your  pai;i  s  with  a  vfH.'cial  <iescription. 

I  have  on  record  seven  cases,  ice.nly  all  the  weather  would 
poru^t  '  t  >  see.  These  <;iccui  red  on  Novcmher  S7f  DoOSmbcr 
I),  Id,  2^,  ai  d  ;.S,  .iii'l  nn  j.mu. iry  1  5  and  17. 

The  lirst  and  second  j^ln'.*  extended  in  tun  or  three 

iri.^tanccs,  ih  uii^h  I'.iiiuly,  !o  the  /eii.th,  .iiul  the  t'rst  has  occa- 
-•..jnally  fieen  reflected  on  the  caNter:v  -ky.  On  1  )<-ccni';Mrr  jS,  the 
must  brilliant  cxhib.tion  in  the  -er;es,  an  arch  «3-  fnrmed  in  the 
cast,  the  colours  rt^l  and  ycllo.i  ish  tureen,  very  s  i!"f,  and  much 
blended.  The  crims..n  yl^u  on  die  ^l^y  flo  ded  .Kc  western 
:-i  le--  of  liuiliiiuj^s  with  an  uucartlily  iijjlit,  and  ca^t  (ami  shadows 
acros- tlie  snow.  The  appearance  of  the  after  glow,  «  hen  the 
sun  h.id  reached  a  certain  angle  in  1;.  decline,  favoui-.  the  view 
that  it  is  a  reflcctiun  of  ilie  br^t.    If  this  Ijc  true,  it  is  not  nece*- 


Digitized  by  Google 


356 


NATURE 


\Feb.  14. 1884 


■arjr  to  adaait  10  grest  aa  aiUntion  of  the  reflecting  matter  aVx)vc 
the  cftfth,  and  thus  removes  a  seriuus  di/ficulty  in  explaining  the 
glow  by  known  caascs. 

In  no  case  here  has  the  sun  during  the  day  or  at  setting 
appeared  green.  On  December  28  and  January  13  Venus  has 
appeared  a  baratifal  green  thrangh  the  coinplementary  crinisuo. 
1lU<  Act  bacime  important  only  when  tt  was  diJoovercd  that  the 
greea  neaafaud  after  the  crimen  had  dinappeawd.  The  Ugbt 
of  the  pla-Mt  wu  struggling  through  rome  nedhtm  iaviittile  to 
the       bat  which  arrested  the  other  colour'. 

Another  important  p)int.  The  glow  has  been  seen  without 
the  ali|^lta«t  trace  of  cirrus  clouds  behind  iL  Three  times  faiiu 
rib1)on»UlM  stripes  of  cirri  appeared  in  the  first  ^ow,  but  in  the 
weond  the  fomcitt  crinuon  nasgentrally  been  projected  against 
the  dear  bna  ilgr. 

The  writer  baa  taen  no  Mtlce  of  obMrvatioai  on  the  appear- 
aaoe  of  tlw  na  aad  d»  dttrinc  the  day,  and  etpedally  the 
afkenioB,  before  dn  britBaut  WBwefi. 

The  peealiar  ^tpeamwo  of  tba  atmoapbero  fai  dw  vielnity  of 
the  ma  attnuled  Ui  attmtion  on  the  day  the  fir^t  remarkable 
ana  glow  ooeaROdi  Tho  dqr  wat  perfectly  clear  except  around 
ttta  aan.  which  waa  eBilie.Med  ia  a  aoft  uue  thatnlwirted  e«t 
aone^or  8*oBevery  tide.  Yet  a  diitant  biandary  oeaid  not 
be  a«t{gaed  to  the  hne^  ao  gndndly  did  it  afaade  into  dw  blue 
of  the  sky.  The  aaa  wa<  obacared  aoOnt  thecye  eoold  look  at 
It  for  a  moment  and  outline  its  diilt.  Coeeriag  theaun  with  the 
hand  the  haaa  adjacent  glowed  like  a  faraaoa^  the  light 
^ifii^AtitH  rapidly  aa  the  qpe  swept  outwards. 

Two  or  thiee  remailca,  natually  spring  £rom  diis  appearance. 
I.  The  ha;:  was  not  an  ordinary  cinut  cl4«d.  It  had  no  di^i- 
tinct  boanding  surfaces ;  it  was  invt4bte  OTery where  exeept  near 
the  sna.  a.  Thcio  w«%  of  ciwia^  no  OKwe  of  the  matter  form- 
lae  Uie  bare  aravnd  the  «m  dun  eiiewhere.  3.  It  was  capable 
orreflectmg  intensely  the  li^  that  fell  «poa  it  at  a  large  inci- 
dent angle,  nearly  90P.  4.  The  reAccnon  of  lirid  in  a  high 
degnaliyaay  snbstsaae  «t  n  lane  laeidMNe  wotuA  indicate  a 
Uqald.  Bu  AedeanMH  of  the  flqr  showed  the  dMtaee  of  oon 
dnsod  vaponr.  And  yet  there  was  sonetUqg  fn  the  ab  aiooad 
the  snn  and  no  mors  dbere  than  anywhere  eln — which  was 
tiMtf  aoaethTeehoon  &rther  east,  flfamgilatarBsoasariason 
over  ear&  and  sky,  and  whielii  dma  honfi  later,  wn^  drape 
^•arfhandaky  of  Ac  ofaseieer  in  the  aasMfaeantifnl  colours. 
Aad  what  was  AaC  soaaadifaw?  That  Is  donblless  the  great 
qnestioa»  and  I  can  only  adho^  wnnit  wa*  it?  If  tlM  answer  be 
**  Vapour  of  water  in  sine  peodiar  atatak*  than  H  Is  wondious 
strsnoe  thtt  water,  subject  a<  it  always  has  been  to  nbnosi  every 
canoMvable  change  in  the  air,  shoald  rardy  if  ew  licfera  have 
aasamed  this  peculiar  .state!  Besides,  the  pravalenee  of  this 
plienoaetton  around  the  globe,  manifesting  the  same  character- 
utiea  OMryarfaere,  teiiaires  same  aarked  and  probably  nnnnud 
esttse. 

As  to  the  volcanic  theory,  it  has  some  good  points.  It  gives 
an  uauHuai  explanation  for  an  nnuntal  occurrence. 

It  might  be  expected  thai  a  convulsion  which  would  ingulf 
island,  and  mountains,  and  send  the  throbbing*  of  ocean  around 
the  gb'ie,  would  leave  aoaio  tokens  of  its  preseaee  on  the  aaora 
»ensitive  air. 

The  difficulty  of  acc  ranting  f jr  the  satpension  of  solid  particles 
fir  months  in  air  of  extreme  rarity  ouy  be  avoided  by  admitting 
the  cfTccts  to  be  due  mainly  to  gases  ejected  to  the  eruptions. 
M  >st  of  these  being  condentible  by  extreme  cold  would  occupy 
definite  straU  and  n>t  rise  to  an  extreme  height. 

The  si'iUiii^  of  Krakatoa  and  the  admis^iion  of  sea  water  to 
the  awful  and  rry  gulfs  below,  would,  it  seems,  set  free  immense 
iiuantities  of  chhriue  from  the  salt  water.  As  this  gas  is  readily 
ri'j  orneil  by  pure  w.itcr  it  miy  liave  condensed  around  its  mole 
culcs  tlie  v.ipiur  of  lae  air,  and  thai  become  capable  of  reflecting 
the  light  in  .1  higher  decree. 

Of  caur-e  the.e  are  Mip^iosition;,  c  insistent  as  far  as  we  know 
v  illi  1  iw  ;  and  they  m.iy  sia'.i  1  .1111  )og  Other  probabilities  till 
clearer  lii,'ht  c  Kifirins  or  rejects  th:m. 

In  .1  CO  ii.nunication  t  )  Natukk,  December  t  ],  p.  149,  Prcif. 
C.  Vixin  Smyth  .TJv.inccs  the  idei  th.it  one  of  the  condilions  i.f 
thi  red  s.insels  w.as  the  dryntss  of  ttie  louu-r  at'iiMphcrt.  The 
liVj^romilrii;  condition  of  the  .iir  here  on  tlie  days  the  crimson 
^  tiisct^  \vz.<i  scc.i,  is  given  in  the  following;  l.ildo,  i.iken  from 
the  111  i  iihly  r.-'i)jrts  of  the  writer  t )  the  U.S.  Sign.il  OfTicc. 
The  two  cc>lu.nn*  give  the  mein  tc  n|n:r,aturc  of  thi:  dry  .ind  «ct 
b.ilb  therinoiucter*  (F.)  for  three  obscrvatio.is  eac^  day,  at  7.32 
a.m  ,  t.3a  and  9.38  p.ni. 


Oelm  D^Wb  WetMb 

NoveniUer  27    i%    26"8 

December   5    40    3S 

„        9    3*'^    3- 

to  ...       ...  3^    33 

2J    19'J    26 

„      28  ...     ...  a3"6    22-a 

January    13    37    33 

17    232    2i-a 

A  :nere  inspection  of  the  table  shows  that  the  dew  point  ast 
hi;;h,  and  the  (lercenlice  of  possible  moisture  in  the  air  quite 
large.  Whether  this  wdid  and  beautiful  play  of  cokmrs  aroand 
the  dyin<  day  is  dno  to  wataiy  vapoor  in  the  air  time  wOiabow; 
here  it  has  ccrlaiiily  not  bosa dne  v^vsgdificwuy  in  the fafser 
of  the  lower  atiata.  O.  N.  SroooaiD 

Wooiter,  State  of  OUe^  United  States,  Jsansry  18 

Unconsciooa  Bias  in  Walking 

The  following  little  experiment  seems  to  show  that  if  the 
majority  of  people  are,  a«  Mr.  Uar «' in  argues,  left-lrgged,  they 
Would  circle  to  the  left  in  a  iin:.^  as  Mr.  Larden  saystheydo. 
I  would  call  mytcif  normal,  my  left  leg  being  the  ilroagtr. 
That  is  to  say,  like  the  majority,  I  jump  from  the  left,  rest  my 
weight  standing  on  the  left  (a  glance  at  a  photo^ph  album 
shows  this  to  be  normal)  and  generally  cross  my  right  over  ny 
left  wliilst  letting.  Having  put  my-clf  in  a  dark  empty  room,  1 
could  not  satisfy  mvself  as  to  which  way  I  circled,  there  not 
being  space  enougri,  but  when  I  artihciallv  lamed  my>etf  by 
putting  a  few  tin  tacks  in  my  dipper,  I  circlcil  strongly  in  the 
direction  of  the  sound  foot.  From  what  ha  1  l>ecn  said  in  Natiirk 
on  the  subject  at  the  time,  I  expected  the  for-the-time-being 
longer  and  stror.ger  limb  to  circle  round  the  other.  The  fact 
seeais  to  be  that  there  is  a  bias  towards  the  stronger,  most-leant- 
upon  limb,  irrespective  of  length.  It  is  worth'noting  tha',  if  the 
object  causing  pain  he  placed  under  the  inside  of,  say,  the  ri^bt 
foot  only,  the  experimenter  will  lean  on  the  outfcide  of  that  fiiot 
and  circle  to  the  right. 

In  the  matter  of  left-lcggedncss  I  have  requested  reveral  rigbt- 
handed  people  to  feign  lamencsi.  Every  one  of  them  has  limped 
with  the  right  foot ;  and,  on  being  asked  to  do  so,  has  fouafi 
difficulty  in  imagining  the  left  lame,  and  acting  as  if  it  «cie. 
May  it  not  be  because  the  right  leg  is  somewhat  vreaker  tfcst 
canes  are  carried  in  the  right  hand  ? 

But  although  left-leggedneas  piA  strength  seems  nomal,  the 
reverse  seems  to  hold  good  qtta  skill :  one  pushes  a  door  to  with 
the  right,  feelii  his  way  down  a  dark  stair  with  the  right,  kicVs  a 
footbaU  with  the  right.  A  IHend  of  ndns^  a  skilful  athlete,  par- 
ticoiarly  known  as  a  at  iirrt  ezprnsed  astonishmeat  that 

there  shouki  be  any  amk  aa  to  the  left  leg  t>eing  the  ttrasgn'. 
On  reflection  ha  addedi  "I'm  not  sars^  however;  figures  is 
skatfav  are  aeskr  on  die  right."  This  nina  i^jun^aters  out  of 
ten  will  assent  to.  It  Is  lo  do  oxpestod.  If  anr  fheoiy  is  conert. 
The  right  leg  is  aort  easOf  contioOed,  gnUao,  and  kept  ia  pofi- 
tion— ua  word,  the  more  skilful  limb  ;  and  at  the  »aaM  tine 
the  left  being  the  bettor  Ideker,  the  impulse  is  better  given. 

It  seems  to  ase  that  moonting  a  horse  from  the  near  side  is 
not  a  men  fiuldon  (except  for  dm  left'handad  adnority).  The 
stranger  Iw  is  pat  hi  diesdrmp  and  gjves  the  lii^  whilit  the 
nMre  skiiriu  leg  is  thrown  over  dn  animal's  bock. 

It  would  be  intersstiag  to  know  which  hw,\  it  fa^  if  any  is 
particular,  which -Indian  semats  nsefor  prehensile  E*up^' 
siso  witether  tha  higher  quadra  mans  are  right  or  left  hiad-liswwl* 

I  have  noticed  that  persons  walking  ia  the strsst  dwsllbsfV 
on  the  one  Cm!  dian  on  the  other,  and  I  remember  once  sigsng 
thstia-toedporsonswlft  a  rolling  gait  worn  tha  only  pec^  «oo 
were  not  lame.  I  hwebaan  iryi^  to  ubsMVe  tMl  ssrfcwy** 
some  days,  aad  bdisvn  ft  to  be  se^  bnt  M  dm  aW  mMallf 
iavenla  a  heghming  and  an  end  ibr  n  ooatfanona  motion  It  iMf 
baimagfaMtion.  W.  GLSnmo* 

5,  Randolph  aU^  Bdlnborgh,  Febmaiyd 


The  Bar  a  Baronetor 

TiiF.  phenomenon  described  hy  my  friend  Mr.  Boys,  on  p.  333' 
I  is  pitliological,  anil  nit  physi  ilnfjictl.  lie  is  clearly  suffering 
!  from  vli^jht  obstruction  of  the  Ka-t;u!ii.iti  tii'  --,  .1  c.mal  whkk 

I leads  from  the  inner  side  of  the  tympanic  cavity  into  the  posterior 
fanoes.  ItsnslnmlRlief  h^  aa  he  veryaeenmtslydesBibss,lir 
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ihe  act  of  •wallowin;,  which  temporarily  distends  the  tube.  He 
can  test  1(4  penri->nsiie>s  by  Iwldiag  bu  MM*  with  hU  fingers  and 
forcing  air  into  the  nasal  cwvltjr.  niyddnw  Wt  in  the  habit  of 
placin$^  an  ordinary  stethoscope  over  the  ear,  caasinj  the  patient 
to  gj  thr.>ui;h  the  act  of  deglutition,  and  listening  for  the  "dick" 
of  etaping  air.  Mr.  Boys  will  *m,  W  a  physictst,  that,  if  the 
I  ofsir  OB  either  aide  of  dw  tympanam  were  free,  increase 
!  fif  lUBOidbwie  pfiwaw  wovU  mike  ao  dWerawe. 
14,  Seuft  Ynd,  Fabnuwy  10  W.  H.  Srom 


With  regrard  to  th<?  letter  of  Mr.  C.  V.  IJoy^  in  Natuhs  of 

reliruary  7  (p.  j  t.^),  I  -h'  -  l  i  like  t.;  su.ikc  a  remark  i>r  Iw.i  011 
the  ni.>tter,  m  wliic'i  1  luvc  h.ni  ])ractic.il  cxiicr.inci-.  I  am  in 
the  biiliit  t)f  r-,iii;iiiig  between  Rugby  and  London  daily,  ami  ;  a-", 
through  six  'liircren!  tunnels  on  the  roii'f.  'I  he  I.ci4lit n  tiiiiTicl 
is  divideii  into  ihree  p.irt-,  the  .!'.■..  1,  f.i-t  line  Ix'inf;  sin..;!'',  ntnl 
the  space  between  the  rail  ^  and  llu-  ss  .1  lU  of  the  tu:>nel  very  str.nll. 
On  cnlerinjj  thi'i,  if  in  the  first  thiee  e  lachcs  iiex;  to  the  ei  pine, 
a  sndtlen  cxpansi(ju  of  tti  •  tyiiipaniiiii  is  felt.  I  liave  been  led  to 
account  for  this  phennmrtiiin  as  follows:  1  he  <  1  ijine  actinias 
a  piston  fjrccs  the  air  hefore  it  through  tlie  Uuiael,  and  s  j  cau,e* 
a  partial  vacmiiii,  w  hich  extends  to  the  fir.st  three  or  four  ciachcs. 
After  that  the  air  has  had  time  to  rush  in  and  till  the  empty 
sj  aoe,  and  this  cx|  lanation  is  rendered  almost  certain  Ijy  thef.ict 
th.it  at  the  enii  of  the  train  of  twelve  or  f  ourteen  coachc-,  no 
aural  effects  are  obierv  ible,  thus  dcir. m-trating  that  the  siuMeri 
propulsion  of  the  air  through  the  tunnel  is  conipcr.s.ated  for  1  rfore 
the  middle  of  the  tr.\in  has  entered.  In  KiM-y  tunnel  nothing 
has  been  noticed  by  myself.  I  account  for  the  prc-.surc  aUe.a- 
tiun  in  the  ab  .ve  ir.a-)iicr,  the  engine  and  the  tiunul-ni' ir.ih 
closely  titlin:^,  and  so  arc  fairly  comparable  to  a  piston  wiihiii  a 
cylinticr.  The  effects  decrease  from  the  engine  to  the  end  of  the 
tnio,  and  are  practically  unobaenrable  in  the  last  few  coaches. 
Rqg^,  Fcbrauy  9  GKMtos  Ravuwb  Viouts 


INffmion  of  Scientific  Memoira 

AUOW  me  a  few  final  words  on  this  curinus  case.  I  spoke 
of  tht  Trans.  C.  P.  S.,  1849  54,  in  which  Stokes'  papers  were 
**blri6d,"  a.  ".il  111st  inaccessible."'  This  expression  was  chal- 
lenged by  the  ex-.Secre  ary  of  the  Society,  and  1  replied  that  the 
question  could  be  decided  by  statistics  alone.  I  indicated  what 
statistics  were  required,  and  w  aited  some  weeks  for  them.  The 
present  Secretary  then  gave  me  the  less  es  ential  part  of  the 
desiroil  infomialion,  and  I  proceeded  to  m.ike  the  beat  I  OOUld 
of  it.  Now  I  am  told  that  I  misunderstood  bis  object,  nd  Ibitt 
he  practically  admits  what  his  prcdececiar  challenged. 

1  also  slatcti  that  my  copy  of  die  I^nc.  was  very  imperfect, 
and  that  I  had  not  received  any  Trams.  I  was  then  told  that 
"publications"  were  given  only  on  appUcaiion.  If  »■>,  I 
replied,  I  should  have  had  ail,  or  WNtt.  To  this  there  is  b» 
uswer.  P.  Q,  TaIT 

ColL  Edin.,  Febnuij  9 

Wind  Sand  Ripples 

SoMK  ti  ne  agi>,  uhi!sr  reading  ;in  account  in  Natitre  of  very 
ingenious  an  1  iti'.ert ,'.111;;  experiments  by  Prof.  ti.  H.  Darwin 
on  sand  ripples,  n,y  memory  was  recalled  to  some  very  beautiful 
&and  ripples  caused  by  the  action  of  wind,  seen  by  another 
person  and  myself  on  the  west  coast  of  Ireland,  near  Ibirvdoran. 
The  locality  wa,  a  sand  ridge  twenty  or  thirty  feel  .ili  vc  high- 
water  mark,  and  beyond  the  influence  of  either  tea  or  river 
action;  the  ili  jiles  extended  over  a  space  of  twenty  yards  or 
more.  At  tlic  lime  there  was  a  fresh  breeze,  with  frequent 
.s'luall  ■,  blm  inj;  acros.s  ihi;.  ridge.  This  ripples  moved  l;efore  the 
wind  at  the  rate  of  about  a  foot  in  three  or  four  minutes,  but 
faster  during  the  seiualls,  retaining  alt  the  time  (I  watched  them 
an  boor  or  more)  perfect  uniformity  of  shape  and  sue.  The 
distances  were  roughly  measured  by  sticking  up  in  the  $and  bits 
of  wood  at,  as  nearly  .as  could  be  guessed,  one  foot  apart,  ia  a 
line  with  the  direction  of  the  wind.  'Ilie  ripples  were  about 
three  inches  from  luaimit  to  I'Utiimit,  and  the  depth  of  trough 
three  quarters  of  an  inch. 

The  time  was  carefully  no'.ed  wi  h  a  watch,  lite  forward 
movement  of  the  ripples  was  evidently  cau^d  by  the  saad  being 
drifted  from  their  weather  sides,  and  d^Kwited  on  their  lee,  and 
tbns  there  was  a  prozreuiTe  uoTeiaeat  to  leeward,  more  or  less 
npid  aoooidiiw  to  the  tncreue  or  dfanimititwi  of  tbe  wind  force. 

^  AiddiMBGaidcD%  Fkfamiy  9  JOHN  lUl 


AaioMil  Intriligmce 

The  following  aacodoteb  teedved  ibc  other  day  from  Russia, 
may  possibly  interest  yoor  readers  : — "The  following  was  nar- 
rated to  me  by  Mohl's  brother,  on  whose  estate  it  took  place. 
The  carca-ss  of  a  cow  was  laid  oat  in  the  woods  to  atlr.Tct  the 
wolves,  and  a  spring-trap  was  .set.  Next  morning  the  forester 
found  there  the  track  of  a  bear  instead  of  a  wolf  on  the  snow  ; 
the  trap  vsas  thrown  to  sonic  di  tancc.  Kvidcntly  the  l>ear  had 
put  bis  paw  in  the  trap  .uul  had  man.-Jijrd  to  jerk  it  off.  The 
next  night  the  forester  hid  hiinsclf  within  shot  of  the  carcass  to 
M  atcli  fi)r  the  bear.  Tbe  bear  cauie,  but  lirst  pulled  dow  n  a 
stack  of  firewood  cut  int.i  seven-foot  length):,  selected  a  piece  to 
his  nund,  a'ld,  takiiij;  it  up  in  his  arm-,  walke<l  on  bin  hind  lef;* 
to  the  carciss.  He  then  beat  about  in  the  sn.>«  all  round  the 
earea-s  with  the  loj.;  of  wood  before  he  begin  bis  meal.  The 
fnre  trr  ]>u'<  a  Iiall  in  liis  hea  I,  wUdl  I  almost  regret,  as  sucb  a 
sensible  brute  de?crved  to  live."  J.  M.  HaywaRU 

StdoMathi  Febm«y9 

Cfaeolar  Ralabew  aoea  from  •  IIilt>tep 


C1.IMBIKC,  several  summers 
tbe  Coolin  Hills  in  Skye,  I  Wl 
lAcDooena  similar  to  those  described  by  Mr.  Fleaiiag  in  fatt 
wedt's  Nature  (p.  310).  Oitr  shadows  were  wppaieatly  thrown 
against  the  precipitoas  side  of  a  deep  cony,  dialiat  90O  ibat  «r 
perhaps  more.  They  vanished  and  rcamteand  w  4fa  alttt 
pasacd  throagh  the  cofxr,  the  snn  shiniag  oootfaMnw^*  W« 
conid  not  see  each  othei^  shadows  unless  doee.  The  diiluee 
apart  at  whkb  they  became  visible  I  d^  not  dearly  remember, 
but  know  it  was  approximately  as  one  of  my  friends,  Mr.  W. 
A.  Brown,  writes:— "So  long  as  we  kept  a  (cw yards  apMt 
each  could  only  see  his  own  shadow,  bat  when  ttvo  were  wnUn 
arms'  length  a  double  shsdow  was  visible  to  cad>,  and  oa 
getting  still  nearer  the  shadows  merged  into  each  other."  My 
ettimate  of  the  angle  subtended  liy  the  diameter  of  the  rainbow 
Is  15*,  that  of  m^  friend  10*.  He  adds,  however,  "  I  may  be 
very  far  out  in  this."  J.  M.  WHRK 

Spring  Grove,  Dundee,  Febnuiy  $ 

RcFCRRiRG  to  Mr.  Fteodngfa  letter  in  Natuiix  of  Jai.nary 
31  (p.  310),  I  would  ctate  that  awny  years  ago^  before 
Honlre^inaiiiitteGiisOM^  WW  to  morted  to  as  it  is  now,  I 
walked  up  «h«  FSi  Lagaafd  Oily  one  fine  Bania(  with  an  oM 
nsMi^and  tflmtiif  hwiiKir  Ihi  Immi  era  moaymoos  on  the 
ftonoS-wned  CafanL  On  dw  siuunlt  of  the  peak  is  a  ledge 
of  rock,  on  whidb  I  lay  down  for  Itrantor  abnies'  sleep.  I  had 
been  asleep  but  a  Ctw  Biantt*  when  Cohat  woke  me,  and,  wttb 
eawMM  —4  an  enpieiiinn  of  flri^  on  Usfiwe^  l>ctt«l  to 
oonewMiMwtoeeeaoinefthf  whkh  be  bad  never  seen  ia  his 
lifbhefwe.  WenmredtoOewciieniedcecfdMpeak.  Bebw 
uf  were  aoioie  Oiin  doads  of  raiat  corfing  aboot  Hkt  vapoar  fnaa 
a  large  cauldron.  On  these  clouds  appeared  n  draUar  niahow 
and  .within  it,  as  though  in  a  gilded  mm^  WMO  two  fignres  ia 
fae^  the  ahedowe  of  onndvea. 

''Tliape  an  two  of  fheoi  aow."  cried  Colaal,  and  it  was  not 
imtil  I  toU  Uaa  to  take  off  his  hat  and  wave  it,  as  I  did  mhie, 
and  he  saw  the  acden  repeated  by  the  figores,  that  he  bqput 
to  feel  assured  Oqrwm  not"  Gdsts."  It  waa  aot  O*  "  Areh 
St.  Martin,"  a  Roaaaaadi  aaaw  far  «  taiabow,  whidi  had 
frightened  him,  thon|jh  ft wat  Acfnt  time  he  had  seea  a  drcnlar 
one,  but  the  appearaaec  of  dadc  aolitary  fignre  had  awaker.ed 
his  conscience,  for  sane  of  Ma  aang|llas  advcatnraa  bad  not 
been  without  bloodshed.  Iliedelaiia  of  the  pbenoBMnon  were 
the  same  as  those  described  by  Mr.  flania&  with  Oe  oeeptioo, 
perhaps,  that  the  fignrar  wtn  Mutevivtd  and  the  whale  tpedade 
of  longer  duration,  owing  to  an  andoaded  son. 

A  similar  app«uaaee  baa  latdy  been  seen  en  the  Tonia'  e 
Range  in  Nevada,  by  Mr.  R.  A.  Marr,  of  the  Coait  and  Geo- 
detic Survey.  I  subjoin  his  description  of  it,  taken  from  araeent 
number  of  the  Afail.  T.  R.  MaYHARD 

The  Black  Forest,  February  7 

•♦Suddenly,  a<  1  stood  looking  over  the  va^f  cx]  anse  beneath 
me,  I  saw  myself  confronted  by  a  mon-tct  fii;ure  oi  a  man  stai  d- 
ing  in  mid  air  before  me,  upon  thetopof  a  clcaily-defmed  moun- 
tain peak,  which  had  but  tbe  thin  air  of  the  valley  U  1  «  for  a 
resting  place.  Tbe  teire  was  only  a  short  distance  fio:n  m 
Aronnd  it  were  two  cudea  of  rainbow  light  and  colour,  the  out 
cfdaUy  defined  a*  eimpaied  with  the 
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bright  and  clear  and  distinctly  iridcwent.  Around  the  head  of 
the  figure  w»s  a  beautifnl  halo  of  light,  and  from  the  figure  itself 
shot  mys  of  colour  normal  to  the  \\oAy.  The  sight  utartlrd  me 
more  than  I  can  now  tell.  I  threw  up  my  hands  in  a»toni«h- 
ment,  and  perhtps  lomc  little  fear,  and  at  thi«  moment  the 
spectre  'cemed  to  move  toirards  me.  In  a  few  moments  I  git 
o»er  my  frigh!,  and  then,  after  the  figure  had  faded  aw»y,  I  re- 
cogni-ed  the  fact  that  I  had  enjoyed  one  of  the  most  wonderful 
phenomena  of  nature.  Since  then  we  have  seen  it  once  or  twice 
from  Jeff  r>»»i<  Peak,  but  it  never  created  such  an  impression  upon 
roe  a!t  it  did  that  evening  when  I  was  doing  service  as  a  heliotroper 
all  alone  on  the  top  of  Arc  Dome." 


II 


The  Stirm  of  January  a6 

During  thi'^  storm  there  was  a  remarkahle  depression  of  the 
harome'er,  it  falling  to  26'9.  as  shown  in  ih'-  accompanying 
chart.  The  lowest  depression  last  year  was  zS'j  on  Nov.  25. 
Lurgylirack  lie*  in  lat.  54"  56'  N.,  and  bng.  f  42'  W.  It  is  225 
feet  above  the  Ordnance  datum  level.    A  nearly  similar  depres- 


sion was  "observed  at  Letterkcnny,  140  feet  .ibovc  the  Ordnance 
datum  level.  The  wimi  %-ccrcd  round  from  the  north-west  by 
north  aiid  cast  to  the  south,  and  from  the  latter  by  west  to 
north.  The  storm  was  succeeded  by  a  fall  'if  snow,  which  has 
now  melted  away.  G.  IIknry  Kinahan 

I.urgybrack,  Letterkcnny,  Ireland.  J.-inuarj-  29 


EARTHQUAKE  DISTURB  A  XCES  OF  THE 
TIDES  ON  THE  COASTS  OF  INDIA 

pj*i  Is  some  years  past  tidal  stations  have  bceti  esta- 
^  li'ished  at  various  points  on  the  coasts  of  Indi.i, 
from  K-trrachec  round  T'/Vf  Cape  Comorin  and  Adam's 
Strait'i  to  Calcutta,  and  on  to  Rangoon  .nnd  Mni:lmcin  ; 
also  btyond  these  points,  eastwards  at  Port  TUair  in  the 


Andaman  Islands,  and  westwards  at  Aden  ;  but  not  any- 
where in  the  Island  of  Ceylon,  which  happens — unforio- 
nately  for  the  interests  of  science — to  be  outside  the 
administration  of  the  Government  of  India.  At  each  of 
the  tidal  stations  an  observatory  has  been  established, 
containing  a  self-regisierinp  tide-gauge,  and  all  requisite 
mcteorologic.il  instruments,  with  a  clerk  in  charge  who 
tends  the  inslrumcnt<i,  sets  the  driving  clocks  to  true 
time— usu.ally  received  tcU-graphically  from  Madras— and 
stnds  in  daily  reports  to  the  supervising  officer.  That 
officer  exercises  a  general  superintendence  over  all  the 
tidal  stitions,  inspects  them  periodically,  collates  and 
analyses  the  observations,  and  deduces  from  them  the 
values  of  the  "tidal  constants'  for  each  port  or  point  of 
observation ;  these  constants  enable  future  tides  to  be 
predicted,  and  tide  tables  to  be  prepared  for  the  guidance 
of  mariners ;  they  are  also  otherwise  valuable,  in  that  they 
have  thrown  light  on  the  question  of  the  earth's  rigidity, 
and  on  various  other  matters  of  scientific  interest. 

The  operations  have  been  carried  on  in  connection 
with  the  Great  Trigonometrical  branch  of  the  Survey  of 
India.  Major  A.  \V.  Raird,  R.E.,  has  been  the  super- 
vising officer  from  their  commencement  in  1873  up'<' 
present  time,  with  the  exception  of  an  interval  of  a  little 
more  than  a  year,  when  he  was  on  furlough  in  Europe, 
and  Capt.  J.  Hill,  R. E.,  first,  and  afterwards  Major 
M.  W.  Rogers,  R.E.,  ofTiciated  for  him. 

At  certain  of  the  Indian  stations  the  registrations  have 
twice  indicated  that  the  normal  tides  had  been  greatly 
disturbed  by  supertidal  waves  :  first,  on  the  occasion  of 
the  earthquake  in  the  Bay  of  Bengal  on  December  31, 
1881  ;  and  secondly,  during  the  volcanic  eruptions  in  the 
Island  of  Krakatoa,  between  .Sumatra  and  Java,  which 
occurred  on  August  27  and  28  last  The  first  disturb- 
ances do  not  appear  as  yet  to  have  attracted  much  atten- 
tion out  of  India  ;  a  full  account  of  them  is  given  in  the 
General  Report  on  the  Operations  of  the  Survey  of  India 
for  1881-82,  and  also  in  the  Proceedings  of  the  A  statu 
Society  of  Bengal  ^ox  March  1883.  The  second  are  now 
famous  all  the  w-orld  over,  not  merely  because  of  the 
havoc  they  are  known  to  have  produced  on  the  spot  and 
at  the  time,  but  also  because  of  the  effects  they  are 
believed  to  have  produced  on  the  condition  of  the  atmo- 
sphere long  afterwards  and  in  far  distant  quarters  of  thf 
globe.  A  report  on  the  tidal  disturbances  at  Indian 
stations  which  were  caused  by  the  eruptions  at  Krakatoa 
has  been  drawn  up  by  Major  Daird,  and  sent  to  me  for 
communication  to  the  Royal  Society,  and  an  abstract 
of  it  was  read  at  the  meeting  of  the  Society  on  January 

3'-  .  .  . 

I  now  propose  to  indicate  certain  points  of  similant) 
and  others  of  dissimilarity  between  the  recorded  elTcct> 
of  the  disturbing  forces  on  the  two  occasions;  for  fnllei 
details  the  reports  themselves  nm-t  be  referred  to. 

The  usual  effect  of  an  carthqu.ike  or  volcanic  eruption 
occurring  at  an  island  or  under  the  l>ed  of  the  sea  is  tb« 
transmission  in  all  directions  of  an  "  earth-wave  "  and  a 
"sea-wave"';  the  former  travels  with  much  greater 
rapiditv  than  the  latter,  and  may  reach  points  which  the 
latter  aocs  not  reach ;  or  it  may  die  away  and  cease  at 
points  far  short  of  those  attained  by  the  latter;  which  of 
the  two  will  travel  the  greater  distance  depends  gencralh 
on  the  structure  and  homogeneity  of  the  strata  through 
which  the  earth-wave  is  transiiiitted,  and  on  the  depth  ot 
water  and  configuration  of  the  bottom  over  which  the 
sea- wave  passes. 

On  the  occasion  of  the  earthquake  of  l>ecember  Ji. 
1881,  the  "centre  of  impulse"  was  situated  under  the 
bed  of  the  ocean  in  the  western  portion  of  the  Bay  of 
Bengal ;  the  shock  of  the  earth-wave  was  very  nolcnt  ui 
the  Andaman  and  .N  icobar  Islands,  and  along  the  entire 
length  of  the  Madras  coast  up  to  Calcutta,  and  also  fat 
inland  ;  it  was  followed  by  a  succession  of  sca-«aves 
which  the  ti^al  diagrnms  sliow  to  have  arrived  after  lb* 
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earth-wave,  at  an  interval  ■fjp'f  from  half  an  hour 
at  Port  Blair  (in  the  Andamans),  the  nearest  sta- 
tion, to  six  hours  at  Dublat  (in  San^jor  Island  it  tlic 
mouth  of  the  River  Hooghly),  the  furthest  station  at 
which  such  waves  were  certainly  registered.  At  Ran- 
goon, Moulmein,  and  varioiu  points  in  the  Mergui  Ar- 
chipelago, the  cartb-waV0  wm  ditdilctly  perceptible, 
though  its  shock  was  here  much  less  violent;  but  no 
Usee  of  a  sea-wave  hu  been  met  with  at  any  of  the  tidal 
•tatiau  in  tMs  aovter ;  the  belt  of  islands  and  shoals 
whidi  extends  from  Cape  Negrais  to  the  Island  of 
Sumatra,  pr.ir;ii-a]!y  dividing  the  Hay  of  Hcngal  into  two 
portions,  must  lia\  c  formed  a  barrier  to  the  sea-waves, 
for  tliough  great  and  numerous  at  Port  I'.lair,  they  died 
awa\  in  the  deep  sea  l>eyond,  and  in  no  case  reached  the 
aastcrn  coast  line. 

The  position  of  the  earihijuake  in  the  Hay  of  bengal 
was  necessarily  not  a  matter  of  observation  as  at  Kraka- 
tan  I  but  it  has  been  inCnied  by  Major  Rogers  from  the 
fbllowlag  fiicts.  The  moment  at  which  the  shock  of  the 
eardl<wava  was  feh  happens  to  have  been  recorded 
with  considerable  accuracy  at  three  places,  two  on  the 
west  coast  of  the  Pay,  \iz.  the  Madras  Astronomical 
Observatory  and  the  tidal  station  at  False  Point  ;  the 
third  on  the  east  coast,  Kis^eraiiv.;,  a  principal  station  of 
the  (ireal  'rrigonomelric.il  .Survey,  where  Major  Rogers 
was  actually  at  the  moment  observing  a  distant  Station  in 
the  field  of  the  telescope  of  bi$tbeo<lolitc.  Hereportsthat 
''he  saw  the  earthquake  befcie  feeling  it,"  for  he  first 
became  lansihie  of  its  occorrenoe  by  notidns  the  object 
which  he  waa  observing  appear  to  rite  ana  fall  in  the 
tdeacope ;  he  immediatdy  examined  the  spirit-le\-els  of 
his  instrument,  found  they  were  violently  agitated,  and 
made  a  note  of  the  time.  Subsc<itiently  he  asci  itained 
that  the  shock  he  felt  .ind  those  nctirdeci  at  .Madr.is  and 
False  Point  must  li.ive  O'  currcd  aimost  simult.u.cousiy. 
due  allowance  being  made  for  the  differences  ot' longitude, 
'rhtrcfore,  as-uinutg  the  earth-wave  to  have  travelled 
from  the  centre  of  impulse  with  the  same  velocity  in  all 
directions,  the  centre  would  be  near  that  of  the  triangle 
joining  the  three  points  of  observation,  but  probably  a 
little  to  the  sondi,  towards  die  Uae  joming  Poet  BbOr  and 
Ne^matam,  the  stations  at  iriiieh  the  tidal  distucbances 
were  the  greatest 

H aving  thus  ascertained  the  pmbable  position  of  the 
cerare  of  impulse.  Major  Rogers  proccciled  to  ascertain 
the  [  robable  time  of  the  earthtiuake.  Here  again  he  was 
favoured  by  his  fads.  It  so  iiappencd  that  his  assistant, 
Mr.  Rcndell,  had  just  completed  an  inspection  of  the 
tidal  station  at  False  Point,  and  was  at  work  on  a  line  of 
levels  a  few  miles  awav,  when  be  felt  a  violent  shock  of 
earthqnalce:  he  noted  tne  time;  the  clerk  at  the  station 
also  felt  the  earthquake,  and  notied  that  Ae  eibaervatory 
was  much  shaken  ;  afterwards  it  was  fbund  tihat  at  the 
time  recorded  by  Mr.  Rcndell  the  pencil  of  the  tide-gauge 
had  been  vibrating  \  cry  sen^ibly  on  the  diagram;  the 
vibration  must  have  been  cau-eil  either  by  the  shaking  of 
the  (  bscrvatory,  or  by  a  forcctl  sca-w.ive  -wAx  as  is  some- 
times produce<l  momentarily  in  shallow  waters  by  a  pass- 
ing carth-wavc.  The  great  sea-wave  which  was  transmitted 
from  the  centre  of  impulse  arrived  3  hours  iS  minutes 
afterwards.  Now  there  can  Im  no  question  that  the 
vibration  mark  on  the  diagram  correctly  resisten  the 
moment  at  whidi  the  eartlt>wave  readiea  Fane  Point ; 
Major  Rogers  therefore  conjectures,  with  much  proba- 
bililv,  that  a  similar  very  prominent  vibration  mark  on 
the  I'nrt  Hlair  dia^^'ram  ref;irtcrs  the  moment  of  thearrival 
of  ll  c  earth-w.ive  at  I'lat  I'-i.tir;  thirteen  minutes  after 
the  ',  imc  thus  rL-;_;istertd  Major  Rogers  felt  the  eaithquake 
at  Kisseraing,  and  as  the  distance  between  the  two  points 
is  400  miles  it  may  be  inferred  that  the  earth-wave 
travelled  with  a  velocity  of  about  1800  miles  an  hour. 
With  this  velocity,  the  distance  of  tlie  aasomed  centre  of 
impulse  from  dtber  of  the  three  sumwidiDg  stations, 


and  die  time  of  the  occurrence  of  the  earth-wave  at  cither 
station,  Major  Roger-,  c.ilculates  the  time  of  the  origiival 
disturbance  when  Imth  the  eartli-vs a\ e  .ind  the  sea  wave 
were  initiated.  Comparing  this  time  with  that  of  the 
arrival  of  the  sea-wave  at  his  stations,  he  obtains  the  foU 
lowing  velocities  for  the  sea-wave :  to  Port  Blair  360  miles 
an  hour,  to  Madras  and  Neg^alam  240,  to  False  Point 
180,  and  to  Dublat  isa  The  average  dqtth  of  the  lea  is 
known  to  diminish  in  every  instance  of  diminished 
velocity. 

The  sea-wave  here  specifically  referred  to  was  the  rtrst 
and  generally  the  .greatest  of  the  siipertidal  waves  ;  its 
amplitude  fiom  trough  to  crest  w.is  a  maximum,  36 
inches,  at  .N  eg.ip.it.im,  ami  30  liu  la  s  at  Port  Hl.ur  :  it 
was  always  positive,  the  crest  prccedmg  the  trougii  and 
raising  the  sea-level.  The  latter  point  is  to  be  specially 
noticed  because  the  first  result  of  the  ^reat  eruption  at 
Krakaioe  was  die  reverse  of  thi  .  nm.eiy,  a  negative 
wave  or  feoeial  lowaing  of  the  sea-level  at  the  stasioaa 
of  obsemtion,  as  wfll  be  shown  more  fuHy  farther  on. 
Secondary  sea-waves  followed  the  first,  duturbing  the 
normal  tides  for  some  hours  ;  their  greatest  duration  was 
twenty-five  hours  at  Port  Blair,  the  nearest  tidal  station 
to  the  centre  of  impulse.  A  single  earth-wave  of  a  few 
seconds  duration  is  all  that  ajipears  t^'  have  bcei.  |ier- 
ceived  at  the  tidal  stations  ;  possibly,  therefore,  the  »  hole 
of  the  tidal  disturbances  were  due  to  a  sii^  eartbgnake. 

Proceeding  now  to  tlie  eruptions  at  Krakatoa,  we  tind 
tliat  while  there  is  no  unccftainty  as  regards  their  locality, 
and  there  is  evidence  of  one  great  eruption  hx  enoeeding 
all  the  others  in  violence,  there  is  aa  ]|rct  no  eertatn  iii> 
formation  of  their  number  nor  of  the  times  at  which  any 
of  them,  cMii  •.lic  ;;ie,itcst,  occurred.  No  earth-waves 
appear  to  h.ne  :caLheJ  lad. a  ;  but  sea-waves  of  more  or 
less  magniiiulc  uerc  tr  in^inttted  to  all  the  tidal  stations 
on  both  co.isis  of  the  peninsula,  and  not  alone  to  those 
on  the  cast  coast,  as  on  the  forna  r  occasion  ;  tlic\  uerc 
also  transmitted  far  beyond,  to  Aden,  the  Mauritius,  aod 
the  sooth-east  coast  of  Afrin,as  shown  in  Major  Baird's 
r^ort  Lately  it  has  been  announced  that  traces  of  tiM 
sea  waves  liave  been  discovered  at  French  tidal  stations 
00  both  coasts  of  the  Adantie. 

The  principal  facts  set  forth  by  Major  Baird  are  the 
following : 

I.  Distinct  evidence  of  tidal  disturbance  was  met  with 
at  twelve  of  the  seventeen  Indian  tidal  stations,  including, 
all  which  were  fairly  jiiaceil  to  receive  the  force  of  the  im- 
pulse from  Krakatoa  ,  but,  a  ;  in  the  previous  instance,  no 
disturbance  was  perceived  at  the  stations  on  the  east 
coast  of  the  Bay  ol  Bengal. 

3.  Tlie  first  result  of  the  great  eiaptioo  at  Krakatoa 
was  a  neMdve  sonertidel  wnv^or  geniend  fall  of  the  sea- 
level,  at  Major  Batirdfa  stadooa  aod  atao  at  the  Mauritiaa. 

3.  This  negative  wave  was  succeeded  by  a  great 
positive  wave,  at  an  intcT\  a!  ranging  from  seventy-five 
minutes  at  Negapatam,  the  station  nearest  Krakatoa,  to 
twenty-four  minutes  at  Aden,  the  most  distant  station. 

4.  Supert:dal  w.ives  of  greater  or  less  magnitude  were 
registered  at  tiic  hultan  stations  some  hours  before  the 
negative  wave  i  f  the  great  eruption,  showing  that  there 
must  have  been  antecedent  minor  eruptions.  They 
appear  at  Aden  about  three  hours  before  the  negative 
wave^  and  eighteen  hours  before  at  N^apatam.  showing 
that  the  explosions  were  at  first  conqiamtively  feeble, 
affecting  only  the  nearer  stations ;  but  afterwards  they 
increased  in  intensity  and  became  sensible  even  at  Aden, 
a  distance  of  over  4000  miles. 

5.  Waves  of  amplitudes  ranging  from  a  maximum  of 
^2  inches  at  Negapatam  to  a  mnximum  of  9  inches  at 
Aden  were  registired  at  all  the  more  favourably  situated 
stations.  The  first  was  the  positive  wave  immediately 
succeeding  the  primary  negative  wave,  and  it  was  gener- 
ally of  a  greater  amplitude  than  any  ether  wave,  but  in  a 
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few  instances  it  was  succeeded  by  greater  waves.  The 
succeeding  waves  maintained  consimrsble  ampUtudM— 
not  less  than  half  the  maxioia  values— Ibr  about  twelve 
boars,  appearing  at  intervals  of  one  or  two  hours  apart  at 

all  the  more  prominent  stations.  They  were  succeeded 
by  wavelets  gradually  diminishing  in  size,  but  continuing 
for  some  time,  being  traceable  on  the  diagrams  for 
August  29  and  30,  the  second  nnd  third  days  after  the 

?rcat  eruption.    It  is  noticeable  that  they  ceased  rir-.t  at 
on  Blair  and  Negapatatn,  the  two  nearest  stations,  and 
bist  at  Aden,  the  farthest  station. 

6.  Loud  reports,  resembling  the  firing  of  distant  guns, 
wcie  beard  at  Port  Blair  on  August  26  and  37,  and  being 
sappoMd  to  be  aigaals  from  a  vessel  in  distress  a  steamer 
was  sent  out  In  search  of  the  vessel ;  similar  reports  were 
beard  on  the  26th  in  Ceylon. 

These  facts  show  that  the  great  i  ruption  .il  Krak.itoa 
was  precc'Ied  l>y  minor  eruptions  sufficiently  powiitui  to 
produce  ettects  which  were  sensible  at  a  dtst.in'  i-  of 
upwards  of  4000  miles  ;  also  that  it  w.is  probably  tollo\\c(l 
by  minor  eruption<i,  to  the  influence  of  which  the  long- 
protracted  continuance  of  tidal  disturbance  is  due. 

The  time  at  which  the  ^[reat  eruption  occurred  is  still 
not  known  with  any  precision.  Major  Baird  has  endea- 
voured to  calculate  it  from  the  fiulowing  data  :  he  was 
informed  by  Her  Majesty's  Consul  in  Java  that  the  first 
great  (positive)  wave  reached  Bativia  at  lih.  lom.  local 
time  or.  the  afternoon  uf  August  27  ;  as  the  distance  from 
Ivr.akatoa  hy  -.ea  is  105  miles,  and  the  average  depth  of 
the  sea  about  186  feet,  he  infer.-,  tmni  the  table  of  the 
velocity  of  free  tide  waves  pa'-^ing  over  seas  of  ilitTercni 
depths,  in  Sir  George  Airy's  article  on  "Tides  and  Waves'' 
in  ^iait  Encyclopedia  M<tre/>,>l!(,in(t,  that  the  wave  must  have 
'taken  about  two  hours  to  reach  Batavia,  and  therefore  that 
it  must  have  started  at  laS  ajn.  Krakatoa  time,  allowing 
five  minutes  for  the  iSSmtiuat  of  loogitude.  Another 
estimate  has  been  recently  famished  by  General  Slrachey 
in  a  paper  read  before  the  Rnyal  Society — on  the  "P.aro- 
metrical  Disturbances  which  passed  over  Kuropc  between 
August  27  and  31  "  ;  General  Strachcy  connects  these 
disturbances  with  the  great  eruption  at  Krakatoa,  and 
infers,  from  the  recorded  evidence  of  the  times  of  transit 
of  the  barometric  waves  over  the  European  observatories, 
that  the  initial  barometric  rise  occurred  at  9h.  24m. 
Krakatoa  time  on  the  morning  of  August  37.  Now  we 
have  seen  that  the  first  cflect  of  the  great  eruption  on  the 
ocean  was  the  production  of  a  ne^uive  wave  which 
preceded  the  great  positive  wave  tiy  an  interval  of  seventy- 
five  minutes  n;  N'c/  'p  it  on,  and  t'.vcnty-four  minutes  at 
Aden  ;  if  then  wc  assume  that  the  interval  was  somewhat 
more  than  seventy-five  minutes  at  Krakatoa  itself —  as  is 
to  be  inferred  I'rom  the  fact  that  wherever  registere  l  it 
increases  as  the  distance  from  the  centre  of  inipnlse 
diminishes— General  Strachey's  .and  M.ajor  Haird's  deter 
minations  will  be  seen  to  corroborate  each  other  very 
dcnely}  indeed,  considering  the  absolute  independence 
of  Ae  two  methods  of  dechiction,  the  facts  of  observa- 
tion being  in  one  instance  derived  from  the  atmosphere, 
in  the  other  from  the  ocean,  the  coincidence  between  the 
fesuli        ery  striking. 

M:iii>r  i;.uril  has  calcaialed  the  velocities  with  which 
the  ^;rcat  positive  wave  travelled  from  Krakatoa  to  the 
more  import, uit  of  his  own  stations,  and  also  to  I'ort 
Louis  in  ilie  M,uiMtius,.ind  Port  I'.lizabeth  in  .South  Africa.' 
Startmg  with  the  assumption  that  the  wave  left  Krakatoa  at 
10^  a.m ,  August  77,  local  time,  he  finds  that  it  attained  its 
maximum  vahiei  407  statute  miles  per  hour,  in  transit  to 
both  Port  Louis  and  Port  Elizabeth.  Considerable 
interest  attaches  to  this  determioatioOt  in  llist  it  is  identi- 
cal with  Sir  George  Airy's  tabulated  vahie  of  the  velocity 
of  a  free  tide- wave  passing  over  an  ocean  15,000  feet 
deep,  which  is  supposed  to  be  the  average  depth  of  the 

'  >  >r  theicv«n*facn|la)W  ihe  data  fnbbM  lBKATraK,«oL  nviiL 
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ocean  in  this  direction;  moreover,  the  fact  that  the  same 
velocity  is  obtained  for  both  the  ports,  and  that  the  nearer 
of  the  two  is  only  3400  milos  from  KcakatoB,  while  the 
other  port  is  5450  mifes  distant,  indlcaies  diat  there  it 

probably  no  material  error  in  Major  Baird's  adopted  time 
of  starting.  The  velocity  of  the  wave  in  all  other  diicc- 
tions  is  less,  viz.  to  Galle  397  miles,  to  Negapatam  355 
miles,  and  to  .Aden  371  miles.  The  velocities  are  ncce»- 
sarily  computed  on  the  assumption  of  a  imiform  rate  of 
progress  from  the  origin  to  the  point  reached ;  hut  each 
of  the  slower  waves  must  have  coincided  with  the  wavs 
which  impinged  on  Ports  Louis  and  Elizabeth  for  a  coa- 
stderable  distance  in  the  earlv  portion  of  itt  coarse,  and 
it  most  then  have  travelled  With  the  same  Ugh  vdkici^; 
afterwards,  on  passing  over  riiallower  seas,  the  velocity 
must  have  much  diminished,  and  very  possibly  it  may 
have  fallen  to  the  smaller  velocity  values  which  Major 
Rogers  has  calculated  for  the  se  i-wavcs  in  the  Bay  of 
Bengal,  on  the  occurrence  o:  the  earthquake  of  Decerab» 
I,  iSMi. 

The  .Xdmiralty  chart  of  the  Eastern  Archipelago  shovs 
thtt  Krakatoa  is  situated  at  the  focus  of  what  maybe 
regarded  as  a  parabolic  figure,  formed  by  the  coatlgwoei 
portions  of  the  coasts  of  Java  and  Sumatra ;  the  aiis  «f 
the  figure  is  directed  towanls  the  Indian  Ooani.  tbm 
the  waves  generated  by  an  eniption  at  Krskatoa  would  be 
mostly  propelled  towards  that  ocean,  both  directly  and 
by  reflection  from  the  coasts  ;  but  ne.vr  the  apex  of  the 
parabola  there  is  an  opening,  the  Straits  of  Sur.tU, 
through  which  a  great  wave  passed,  carrying  widespread 
destruction  for  some  distance  beyond  along  the  cwv- 
tiguous  coasts.  This  wave  may  have  impinged  with  great 
force  on  the  south-west  corner  of  the  Island  of  Borneo, 
which  is  on  the  prolonntion  of  a  straight  line  drawn 
from  Krakatoa  through  me  Straits.  But  tt  did  not  reach 
Sin^pore^  v^m*  n  ttde-fatq^  is  estabUshed,  and  vdudi 
is  within  a  third  of  the  distance  of  the  nearest  I«Bn 
station  from  Krakatoa;  the  Master-Attendant  at  Singa- 
pore reports  that  the  gauge  shows  "no  diilereiicc  what- 
ever ill  the  t;  !(  This  is  obviously  due  to  the  fact  th«t 
the  w.ive  whicli  ii.is-.ed  through  the  Straits  of  .Sunda  had 
but  a  shallow  sea  to  advance  over  towards  Sint;apore, 
and  its  course  must  have  been  greatly  impeded  by 
numerous  islands  and  shoals  and  the  nunotr  Riaits  sad 
passages  between  them.  For  similar  reasons,  and  bs- 
cause  the  axis  of  the  pamboh  in  which  Krakatoa  ii 
situated  is  pointed  towards  the  Indian  OceaUt  il  il 
probable  that  the  effects  of  the  eruptions  were  not  oss* 
veyed  to  anything  like  so  great  a  di  ,Mn'e  along  ths 
numerous  groups  of  islands  to  the  cast  and  into  tht 
Pacific  Ocean.  j.  T.  Waixut 


TIfK  LXDJAX  SURVKV^ 

•'I" HIS  is  the  fifth  report  of  the  amalgamated  I)cp.iit- 
ment  of  Surveys  under  the  (Jovernment  o:  In  iia- 
It  is  divided  into  two  parts  with  an  appendix.    I'ait  I. 
gives  a  summary  of  ilie  oper.itions  of  the  great  trigono- 
metrical, the  topographi<"al,  and  revenue  survey  parties; 
also  of  the  geographical,  geodetic,  and  tidal,  and  levelling 
operations.     Part  11.  describes  the  opcr.«tions  at  the 
I  Head-Quarters  Offices,  viz.  the  Surveyor-General's  Office, 
I  the  Revenue  Survey  Office,  the  Litbogmpluc  Office,  tbc 
Photographic  Office,  and  the  Mathematfcal  lastnnMBt 
Department,  all  in  Calcutta  ;  and  of  the  Trigonometrtaj 
Survey  (ifhce  in  Dehra  Dun.    Index  charts,  colooiw 
maps,  and  sketches  showing  the  present  state  of  this  very 
I  important  de])':  rtinent  accompany  this  report;  to  which 
•  is  prefixed,  as  froiUi:.[)ie:e,  .1    .'^pei  iincn  of  Hciii'^^^ruVW* 
by   Major  Waterhousc's  Procei>s,"  which  invites  the 

•  "GcMnJ  Rcpontw  tk«OMfMioM«f  iIm  Swvqr  oT  India  ^o^ft^ 
year  tM>  8>."  PrepMwd  aaiw  lha  ■IDMfaMQiilDW  of  LfcW-jCyg' 
;    T.  Walkrr.  C  B  ,  R.B ,  t.tUi.,  SMWyji  CmiwI  «f 

(CakulU.  iMj  ) 
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fpecial  attention  of  photographers  and  a^ravers.  An 
appendix,  separately  paged,  of  t30  paees,  romnlrtft  the 
volume,  and  consists  of  extracts  from  the  narrative  leport 
of  the  executive  officers  in  charge  of  the  tnrvqr  pertics 
and  operation!. 

This  report  is  distinguished  from  previous  ones  by 
announcing  the  completion  of  the  great  triangulation  on 
the  lines  originally  marked  out  in  1830  by  Col.  Everest, 
which  afTords  the  Surveyor-General,  in  his  introtluciory 
statement,  an  opportunity  of  ^ivinjja  brief  but  intrrt-^tinj,' 
history  of  this  great  undertaking  from  its  commencement 
in  the  year  iSoia,  in  Southern  India,  by  Major  Lambton, 
00  the  recommendation  of  the  Hon.  Col.  Wellcslcy,  aftcr- 
mrds  the  Duke  of  Wellington.  The  object  of  this 
athcalled  "  Matliematical  and  Geographical  Survey  "  was 
Aen  stated  to  be  "to  detennlne  the  exact  positions  of  all 
the  great  objects  best  calculated  to  become  permanent 
geographical  marks  to  be  hereafter  guides  for  facilitating 
a  general  survey  of  the  peninsula,"  and  further,  ihit  m 
the  interests  of  general  science  it  woul  1  have  to  be 
executed  with  the  utmost  possible  precision,  and  be 
suppleaiented  by  astronomical  determinations  of  position, 
with  a  view  to  the  requirements  of  geodesy. 

The  operations  between  the  years  1800  and  1825  may 
be  briefly  described  as  consisting  of  a  network  of  tri- 
angulation over  Southern  India^  and  through  the  middle 
of  which  a  principal  chain  of  tnangles  was  carried  in  a 
meridional  direoion  from  Cape  Comorin  up  to  Sironj  in 
Cratral  India.  This  chain  forms  that  which  is  now 
known  ,15  Lambton  and  Everest's  Great  Arc.  Col. 
Lambton  died  in  1823,  and  was  succeeded  by  Col, 
Everest,  who,  two  years  after  A  ards,  proceeded  to  Europe, 
spending  four  years  in  sujiervising  the  construction  of 
new  instruments — great  theodolites,  astronomical  circles, 
standards  of  length,  and  compensation  bars  for  base-line 
measurements,  for  emplajinent  in  extending  and  revising 
the  Great  Arc,  the  in^MMrtanee  of  wliich  was  recognised 
by  aU  men  of  sdenra  in  Eurape 

Returaiqgto  India  in  1830^  C6L  Everest  recommended 
the  abandonment  of  the  networic  system  of  triangulation 
and  the  substitution  instead  of  what  he  called  the  "grid- 
iron "  system,  consistmg  of  meridional  chains  of  triangles 
tied  together  at  their  upper  and  lower  e^t^elni'.ie^  by 
longitudinal  chains.  The  meridional  chains  were  to  be 
constructed  at  intervals  of  about  one  degree  apart,  while 
longitudinal  chains  would  follow  the  parallels  of  Calcutta, 
Bombay, and  Madras,  and  thus  run  at  mtervals  of  from  five 
to  six  dMiees  apart  The  external  chains  of  the  gridiron 
would  Of  coune  ibllow  the  BrltiA  fttmtfer  fines  and  the 
coast  lines,  and  all  grounded  on  ten  base  lines  measured 
with  the  Colby  apparatus  of  compensation  bars  and  micro- 
scopes. This  programme  of  operations  was  approved  by 
the  Government  of  India  and  Court  of  Directors,  and 
has  furnished  the  guiding  lines  on  which  the  principal 
triangulation  has  been  executed  during  the  period  of 
almost  exactly  fifty  years  which  has  since  elapsed.  For 
geodetic  purposes,  the  amount  of  principal  triangulation 
IS  now  ample.  Outside  the  limits  of  India  proper,  the 
reoeotly  completed  chain  of  principal  trianglM,  called  the 
eestera  frontier  series,  is  a  valuable  contnfaotion  to 
geodesy  and  geography. 

Thus  the  preat  work  of  the  principal  triangulation  of 
India  is  now  an  accomplished  fact.  Commenced  in  iSod, 
under  the  auspices  of  the  Madras  ( iovenunent,  it  was 
carried  on,  almost  alone,  by  Major  Lambton,  \mtd  1818, 
when  the  Marquis  of  Hastings,  then  Governor-General, 
placed  it  under  the  control  of  the  supreme  Government, 
and  Capt.  Everest  was  appointed  assistant  to  Major 
Lambton.  In  1832  additional  officers  were  appointed, 
and  by  the  year  1840,  when  the  northern  section  of  the 
Gieat  Arc  was  completed,  the  personnel  sufficed  fisr  the 
equinueut  of  nx  triangulation  survey  parties,  which 
number  has  been  nnifonnly  maintained  from  that  time 
oawmds  UQtil  gradually  diminished  en  the  completion  of 


the  successive  chains  of  triaiwkfc  The  operations  have 
been  uniformly  and  consistent  sumiorted  by  successive 
Governments  of  India  with  equal  Ubuality  and  con< 
stancf,  and  to  whom  it  must  be  a  sourceof  much  satislho- 
tion  to  know  that  this  great  work  of  permanent  peaodul 
usefulness  will  assuredly  take  the  higoest  link  as  n  woifc 
of  scientific  labour  and  skill. 

It  is  stated  that  there  are  principal  s'ations.  On 
the  plains  they  are  con5tru:tcd  in  the  form  of  towers, 
riiing  from  20  to  40  and  even  60  feet  above  the  ground, 
and  usuallv  about  16  feet  square  at  base,  with  an  isolated 
central  pillar  for  the  instruments  to  rest  on.  On  bills  and 
mounds  and  other  eminences  the  central  pillar,  always  of 
masonry,  is  raised  2  to  4  feet  above  the  ground  level,  and 
is  surrounded  with  a  platform  of  earth  and  Stones.  Mark- 
stones,  engraved  wtth  drde  and  central  dot  to  define 
precisely  the  station  point  of  observation,  are  insetttd  at 
the  surface  and  at  the  base  of  the  pillar.  The  stations, 
scattered  over  338  Hriti4i  districts  and  native  states,  are 
placed  under  the  protection  of  local  officials,  each  of 
whom  is  required  to  send  annual  reports  of  tUv  LonJuion 
of  the  stations  within  his  district.  Repairs  are  eitected 
when  necessary,  and  if  so  maintained  by  jfulure  genera- 
tions of  officials,  the  duration  of  the  stations  should  be 
coeval  with  the  hills  and  plains  on  wlddi  they  stand, 
and  be'of  lasting  utility. 

The  field  operations  of  measurements  of  base.lines  and 
angles  of  the  principal  triangulation  being  completed,  the 
simultaneous  reduction  of  the  vast  number  of  such  facts, 
acquired  overall  Indi.i,  by  many  individuals  and  during 
a  period  of  many  yeais,  to  a  harino.Tious  whole,  was 
obviously  impossible.  Thus  it  became  necessary  to  divide 
the  triangulation  of  India  proper  into  five  sections  ;  and 
even  then  the  simultaneous  reduction  of  the  numerous 
facts  of  observation  collected  together  in  each  group  was 
a  work  of  enormous  labour,  necessitating,  as  stated  by 
the  most  eminent  living  anthori^  (CoL  Clarice,  C.B., 
Geodesy,  p.  257X  "the  most  elaborate  calculations  that 
have  ever  been  undertaken  for  the  reduction  of  triangula- 
tion by  the  method  of  least  squares."  The  final  results 
of  the  first  section  are  given  in  vols,  ii.,  iii ,  and 
iv.  of  the  ''Account  of  the  Operations  of  the  Great 
Trigonometrical  Sur\ey  of  India,"  published  in  1879 
(vol.  i.  is  devoted  to  base  lines,  and  %'ol.  v.  to  pendulum 
operations) ;  those  of  the  second  section  in  vol.  vi  ,  pub- 
lished in  iSSo,  and  those  of  the  third  in  vols.  vii.  and 
viii.  will  be  shortly  published.  The  simultaneous  reduc- 
tion of  the  fourth  section  is  now  completed.  The  final 
reduction  of  die  hut  section  has  not  yet  commenced,  n«r 
has  the  recently  completed  eastern  frontier  series. 

The  requirements  of  geodesy  necessitate  ajtronomlcal 
observations  for  the  determination  of  laiitvulc  and  nzimuth 
and  electro  telegraphic  observations  for  tlie  determination 
of  diiTerencesof  longitudeat  several  stations  of  the  principal 
triangulation.  These  have  already  been  completed  to  a 
consido-able  extent;  and  further  operations  of  this  nature 
are  in  progress  by  two  small  astronomical  parties  attached 
to  the  geodetic  branch  of  the  department,  and  by  whom 
all  the  opentions  subservient  to  geodedc  science  shoukl 
be  completed  In  the  course  of  n  lew  years.  An  extensive 
series  of  pendulum  observations  for  investigations  of 
gravity  and  the  figure  of  the  earth,  tiken  chiefly  at 
stations  of  the  principal  triangulation,  has  been  completed 
and  connected  with  the  groups  of  corresponding  observa- 
tions in  other  parts  of  the  globe.  Lon.t;  linc>  of  sp:rit 
levels  have  been,  and  are  still  being  carried  on  in  connec- 
tion with  the  principal  triangulation,  from  the  bci  to  the 
base-lines  in  the  interior,  and  from  sea  to  sea  across  the 
peninsula  ;  they  rest  on  determinations  of  the  mean  sea 
level,  which  have  been  and  are  being  made  at  tidal 
stations  on  the  coasts,  and  which  promise  to  furnish  most 
in  pjrtant  data  by  means  of  which  our  knowledge  of  the 
constitution  of  the  earth's  mass  may  be  extended. 

RefiRfonoe  can  only  be  here  made  to  the  report  for  most 
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interesting  informatioii  as  to  tlie  progress  of  the  thirtMo 
tepognphical  parties,  the  two  Mtmanuar.  or  village 
•wqr  paitlei^  and  the  six  cadastral  or  neld  survey 
]iartieL  whose  duties  now  include,  as  an  experiment,  the 

reecoraing  of  particulars  about  each  field  ;  thus  reducing 
the  cost  of  preparing  tlu  Record  of  Rights"  for  the 
Board  of  Revenue.  The  ^coj^raphical  reconnaiss ince 
and  trans  Himalayan  cxjilorations  are  replete  with  curious 
infiSCIUation  to  i  vcry  student  of  nature,  and  of  the  habits 
and  customs  of  the  frontier  hill  tribes  and  peoples. 
The  perusal  of  this  report  increases,  if  possible,  our  good 

Snion  of  the  skill  wad  devotion  to  duty  of  toe  several 
cers,  and  «f  the  mailced  ability  of  the  admhiistRttion 
«f  this  dcpaitment  by  General  walker,  and  which  it  is 
pleasuig  to  find  so  handsomely  aclcnowledged  by 
:  of  India. 


ZOOLOGY  AND  BOTANY  OF  ALASKA^ 
'  i  'HE  United  States  Revenue  cutter  Cor-.vin  went  on  a 

*  cruise  in  1881  to  Alaska  and  the  Arctic  Ocean. 
The  main  object  of  the  voyage  was  to  search  the 
various  accessible  poctioDi  of  the  Arctic  coasts  for  traces 
of  the  JeannttU  and  two  BliaiiiuF  whaling  vessels 
aduch  were  loit  Cha  nnw  leiaoii  that  the  Jtamutte 
entered  the  ice  Leaving  St.  MlehaePs  on  Jtme  21, 
Behring's  Sea  was  crossed  to  St.  Lawrence  Island 
and  Plover  Hay  on  the  .Sitjerian  coast  ;  then  the 
Corn'in  went  along  this  coast  through  the  .Straits 
and  north-west  to  the  vicinity  of  Nordenskjiild's  winter 
quarters,  where  a  sledge  p.irt\  ,  which  hal  been  left  there 
earlier  in  the  season  to  search  the  coast  in  that  district, 
was  taken  on  Iwanl ;  it  then  returned  to  St.  Lawrence 
Island  and  St.  Michael's.  After  a  short  delay  it  again 
proceeded  to  the  Arctic,  touehiag  at  all  the  idanos  in 
Bchtiag's  Stniti,  visitinp;  in  succeision  the  entire  Alas- 
kan coast  line  from  Behr  14;^  .Straits  to  Point  Barrow, 
including  Kotzebuc  Sound,  and  on  the  .Siberian  shore 
from  the  Straits  to  .North  Cape.  It  also  cruiscxl  alon^; 
the  edge  of  the  ice  [>ack,  visiting  Herald  .md  \V range! 
Islands— almost  unknown  masses  of  land— and,  returning 
bomewards,  some  tiinc  was  spent  at  CUmalaska  in  the 
Aleutian  Islands  fitting  for  the  voyage  to  San  Francisco, 
which  was  reached  in  October. 

As  one  of  the  results  of  this  cruise,  we  have  a  series  of 
notes  and  memoranda,  mescal  and  anthropological, 
IWitMiiml  and  ornithological,  puhlished  by  order  of  the 
Hease  of  Representatives  at  Washington. 

The  medical  and  anthropological  notes  of  .Ma ska  arc  by 
Dr.  Irving  C.  Rosse.  The  health  ol  the  ship's  crew  was 
fairl)  good  throughout  the  \  oyage,  \cty  careful  precau- 
tionary measures  being  observed  :  for  the  usual  habit  of 
deluging  the  decks  above  and  below  every  morning  with 
water,  a  svstem  of  scrapuw  and  dry  scrubbing  was  substi- 
tuted «du  «ccdlent  naatti*  and  the  decks  were  only 
wetted  once  or  twice  a  month  on  fine  daya.  Good  water 
vaa  jprociired  nearly  everywhere  hi  the  Arctic,  and  it  is 
BOlea  as  of  unusual  excellence  at  Cape  Thompson  and  at 
Herald  and  Wrangel  Islands.  The  weather  was  mostly 
wild,  with  snow  and  hail  ;  in  the  latter  ji.irt  of  June  at 
St-  Michael's  the  sun  was  found  almost  ovcriKiwcrmg, 
although  the  thermometer  registered  but  .  \)x.  Rosse 
gives  a  sketch  of  the  diseases  peculiar  to  the  aboriginal 
popul.ition,  es|>ecially  of  an  epidemic  of  pneumonia  which 
prevailed  at  unalaska.  He  declares  "  that  there  is  an 
absolute  consensus  of  opinion  both  among  the  execotive 
and  medical  officett  of  tate  Arctk  expeditions  in  regard 
to  the  judicioas  use  of  alcoholic  beverages,"  and  that 
though  himself  of  absicmioui  h.ibits,  \ct  the  facts  ob- 
ser\ed  "warrant  hin;  in  testifying  to  the  undeniable  good 
effects  of  whisky  when  served  out  to  the   crew  after 
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unusual  (atigoe  md  expome."  On  icachine  St  La 
Bay,  Siberia,  a  nativB  spMlmag  a  little  fiaglish  «m  it 
his  own  reqneit  taken  m  boned ;  the  bustle  tad  sir 
brought  on  a  state  of  rie^ilessness,  and  his  state  of  mind 

was  not  improved  on  seeing  the  collection  of  skulls  on 
boaid,  nor  by  the  chaff  of  the  forecastle  men,  who  ird 
to  persuade  him  he  was  to  be  brought  to  San  Francisco 
as  an  anato  nical  curiosity.  .\s  a  result  he  stabbed  hm- 
self  (iaiigcrou  .ly  in  the  left  che  ^t,  and  then  leaped  over- 
board ;  a  boat  being  alongside,  he  was  promptly  rescued. 
The  knii'e  was  foondto  have  entered  several  inches,  and 
blood  and  aor  were  escaping  {ton  the  woiiwL  The 
symptoms  were  sneh  tha^  wimt  Dr.  ItoMC^  **^p^ 
ought  to  have  promptly  perished,  notwithatra&|g  ttl 
treatment,"  but  in  a  few  days  the  patient  was  kadri 
at  Plover  Hay,  where  he  icco\creil  >titru:  ;cii:l>  to  start  on 
foot  for  his  home  over  a  ruL;^;eil  mount, u:i  w.iy  I  jo  miles 
distant.  "Wound-^  sceir.  'n  tie.d  unei >;nmonly  wcUint'nt 
Arctic,  a  fact  doubtless  owing  to  the  highly  oionised con- 
dition of  the  atmosphere^  Md  the  noacnce  of  ikm 
germs  and  organic  dust." 

Dr.  Rosse's  anthropological  notes  on  the  natives  met 
with  are  of  aome  importance^  thoi^  his  coBclHsan 
bated  on  theoe  may  not  always  be  acceptable;  Mamt 
to  the  prevalence  of  tattooing  among  the  Etqirinni 
women,  he  gives  a  figure  of  strange  design  seen  oa  the 
cheeks  of  a  woman  of  St.  Lawrence  1  sland.  .Some  drai»-ir.j;s 
of  crania  are  given,  but  wc  have  failed  to  lind  any  iletiileJ 
account  of  them. 

The  botanical  notes  on  Alaska  are  by  John  .\!i.r 
There  is  no  line  of  perpetual  snow  on  any  portion  of  the 
Arctic  regions  known  to  explorers.  Evffy  sununer  dx 
snow  disappears  not  only  from  the  low  sandy  ihoNi Hi 
bognr  tundras,  bat  also  from  the  mountaJn  t^;  fv 
neimy  three-fourths  of  die  year  the  plants  lie  buried  note 
it,  but  they  aw.ake  up  in  June  and  July  to  a  v^OHM 
growth,  and  on  the  drier  banks  and  hills  about  KoHehe 
Sound.  Cape  Lisbourne,  and  elsewhere,  man\  sp^i  t; 
show  but  little  climatic  ref>res5ion,  growing  during  the 
long  summer's  day  tall  enough  to  wave  m  the  wind.inc 
to  unfold  a  rich  profusion  of  flowers.  A  list  ot  the 
species  found  at  the  following  localities  is  given— 
Michael's,  Golovin  Bay,  Kotzebuc  Sound,  and  Cipt 
Thompson,  where  a  new  species  of  £ri|cron  was  icacd 
{E.  muirii.  Gray).  On  Hemki  Island  sateen  V^jf 
flowering  plants  were  gathered  At  Wrangel  IdM 
from  an  area  of  about  half  a  square  n'.ilc,  t»enty-5e»t* 
species  of  flowering  plants  were  collected;  they  ill 
occurred  in  separate  tufts,  ka\  ii.g  the  ground  bctweff 
them  bare  and  raw  as  that  of  a  newly  ploughed  lieil 
Some  portions  of  the  coast,  however,  farther  s'uA, 
presented  a  ereenish  hue,  as  seen  from  the  ship.  *t " 
distance  of  eight  or  ten  miles,  owing  no  doubt  to  rtg^ 
tation  growing  under  less  unfavoonude  coodidOBS  tta* 
at  the  point  the  Ctrmin  touched  at. 

The  birds  of  Behring's  Sea  and  the  Arctic  Ocew* 
described  by  Mr.  E.  \V.  Nelson ;  many  of  the  tafsnj 
quarters  of  North  American  birds  are  given,  and  dtOi" 
are  also  added  of  some  of  the  rarer  forms  met  »itlt-  * 
fine  adult  male  Sibui.m  Wagtail  [Mct^uUh  ecuUf^y 
Swinhoe)  was  taken  at  I'lovcr  liay  the  last  day  of  Jsd<: 
it  was  in  perfect  breeding  plumage.   .\  si'cnr.-: 
Lamms  eristatus  was  picked  up  dead  on  Wrangel  isi"^ 
Strictly  an  Asiatie  bhd,  it  most  have  reached  this  disur 
spot  during  some  8tonn»  and  died  of  starvauoo  & 
exposure.  A  fine  adult  female,  in  breeding  P'"""**'^ 
Eurirn'rhynchus  f>y(^m<rus^  was  taken  at  Plover  Bafi 
several  others  were  seen.    .\  spccinun  uf  Z'**^^^ 
roica  in  immature  plumage  was  obtained  .it  St.  ^'^JvJ 
and  reference  is  made  to  three  fine  spc<  irncns  seci"*"? 
Mr.  NLwrniiib  during  the  drift  of  \.\\t: Jcaniutt:.  '»y'^ 
are  now  in  the  Smi.bsonian  collection,  one  of  wb»<**7 
retains  its  extremely  rich  peach-blossom  pink  iS 
teristic  of  thia  die  most  beaotifiil  of  the  galls. 
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A  list  of  the  fishes  known  to  occur  in  the  Arctic  Ocean, 
north  of  Behring's  Straits,  by  Tarlcton  H.  Bean,  is 
appended  The  list  is  based  exclusively  upon  specimens  in 
the  United  States  National  Museum,  and  is  acknowledged 
to  be  incomplete ;  it  only  contains  twenty-one  species, 
ei(^  otbcn  beiaf  added  m"  properly  bdonging  to  the 
fimaa.*  Nodetouslwfoiid  iiieloceBniMirlieranaad«ie 


SOUND-MILLS 

AFTER  the  nouble  researches  of  CrodsM  on  radia- 
tioDf  which  CTilminatrd,  in  the  dinomy  of  the 
ndiomeiert  «r  Uglit-mfll,  it  vas  a  natoral  tiandtlon  of 
thought  wbidl  suggested  to  several  minds  almost  simul- 
taneously the  possibility  of  devising  an  apparatus  which  1 
should  rotate  under  the  influence  of  sound-waves  as  does 
the  radiometer  under  the  influence  of  the  rays  of  light 
and  heat.  Such  instruments  were  indeed  devised  inde- 
pendently about  six  years  ago  by  Lord  Rayicigh,  by  Prof. 
Attned  M.  Mayer  of  Hoboken,  by  Mr.  Edison,  the  well- 
known  inreatori  by  ProC  Mach  of  Prague,  by  Dr.  A. 
Haberditsel  of  Vienna,  and  by  Prot  V.  Dmtt  <rf  the 
University  of  Agram  nn  Crowa).  TlMM  iCMUthc^ 
though  of  great  scientific  interest,  have  been  somewhat 
overlooked  in  the  rui"i  of  scientific  inventions  during  the 
intcr\-ening  years.    During  the  course  of  the  past  year, 
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however,  Dr.  Dvorik  has  given  to  the  world,  in  the  pages 
of  the  Zii(scfiri/t  der  Inshumerifi'iduniie  {■voX.  'ni.  Heft  4), 
a  detailed  account  of  hia  experiments,  together  with 
figures  of  various  pieces  of  appir.itus  hitherto  undescribed. 
We  propose  to  give  a  resunU  of  the  principal  points  of 
Dvorak  s  researches. 

Four  kinds  of  sottnd*nuUs  are  described  lijr  DvoriU^ 
two  «f  them  dependiac  00  the  repukion  of  rcsonant^bonei 
or  casesu  and  two  others  on  diSerent  principles. 

The  erst  of  these  faistninients  is  depicMd  in  Fig.  i, 
nod  consists  of  a  light  wooden  cros-,  balanced  on  a  needle 
point,  carrying  four  light  resonators  made  of  gla's.  These 
resonators  are  hollow  balls  of  4  4  cms.  diameter,  \\i;h  an 
opening  of  0  4.  cm.  at  one  side.  They  respond  to  the 
note  _!,'•'(- 392  vibrations).  When  the  note  is  forcibly 
sounded  by  an  appropriate  tuning-fork,  the  air  in  each  of 
the  resonators  vibiaMa  In  response,  and  the  apparatus 
b^ins  to  rotate.  As  a  resonator  will  respond  when  placed 
to  any  position  with  respect  to  the  source  of  sound,  it  is 
dear  that  one  single  resonator  properly  balanced  should 
rotate ;  and  this  is  found  to  be  the  case,  though,  natur.aUy, 
the  actioa  it  more  oeitain  with  four  reaonatoia  than  wiu 
one. 

Before  proceeding  to  ihc  other  forms  of  sound-mill 
devised  by  Dvor^,  it  may  be  well  to  explain  briefly  the 
eaoM  «f  the  phenooMnoB,  tad  to  dewribo  Dvorik^ 


particular  method  of  exciting  the  appropriate  sound 
Dvorik  has  pointed  out,  as  indeed  has  been  done  else- 
where both  by  Lord  Rayicigh  and  by  Prof.  A.  M.  Mayer, 
that,  when  sounds  of  great  intensity  are  produced,  the 
calculations  which  arc  usually  only  carried  to  the  first 
order  of  approximation  cease  to  be  adequate,  because 
new  the  amplitude  of  motion  of  the  particles  in  the 
sound-wave  is  not  infinitely  small  as  oonawed  with  the 
lengths  of  the  sound-waves  themsdveik  lHattniiMrical 
aaujnia  shows  Ant  mder  these  drcmnatsaoss  dw  MUi 
of  the  pressares  in  tte  condensed  part  and  in  th«  meliad 

part  of  the  sound-wave  is  no  lontjcr  equal  to  the  undis- 
turbed atmospheric  pressure,  but  li  always  greater. 
Consequently  at  all  nodal  points  in  the  vibrations  of  the  air 
in  tube?  or  resonant-boxes  the  pressure  of  the  air  is  greater 
than  eUevOii-re:  .md  therefore  any  resonator  closed  at 
one  side  and  open  at  the  other  is  urged  along  bodily 
by  the  slight  internal  excess  of  pressure  on  the  closed 
end.  The  apparatus.  Fig.  i,  therefore  rotates  by  reactioa, 
in  die  same  way  as  Hero's  primitive  steam-engine rofelledf 
tliongh  the  reaction  is  due  to  a  diiferent  cause. 

To  produce  vibrations  of  sufficient  intensity  Dr. 
Dvontk  employs  heavy  tuning  forks  mounted  on  r;- 
sonant-cases,  and  excited  electncally.  For  this  purpoiC 
he  places  between  the  prongs  of  the  fork  an  electromagnet 
constructed  on  the  following  plan.  Two  plates  of  iron 
separated  by  a  slwet  of  psper  are  used  as  a  tan.  Thqr 


are  cat  of  sudi  a  breadth  as  to  lie  between  the  pronfli 

without  touching  them.  This  core  is  o\'erwound  with 
insulated  copper  wire,  as  shown  at  E,  Fig.  2,  and  the 
clcctroniagnet  is  then  mounted  b)-  a  bent  piece  of  wood* 
abc,  upon  the  sounding-box,  K,  of  the  fork.  The  wires 
are  conrccie  1  in  a  circuit  with  a  battery,  and  with  the 
electromagnet  of  a  self-exciting  tuning-fork  of  the  same 
note.  Dr.  Dvonik  is  extremely  particular  about  the 
arrangements  of  the  resonant-boxes  of  bis  tuning-forks. 
They  must  not  touch  the  table,  the  arm  a^r being 
clipped  at  about  the  point  ^  in  a  firm  support.  Moreover 
the  resonant-boxes  tliemaeives  reqdie  to  lie  specialty 
ttined,  for  all  arc  not  equally  good.  Dr.  Dvorak  pofaits 
out  that,  beside  the  tone  of  tne  fork,  and  the  tone  of  Ac 
i;r  column  in  the  cavity  of  the  box,  there  is  also  a  tone 

i)ropcr  to  the  wood  of  the  box  itself,  which  in  most  of  the 
brks  u-icd  in  acoustic  researches  is  too  ba^f ,  the  wooden 
walls  being  too  thin.  To  hear  this  tone  the  prongs  of  the 
fork  should  be  damped  by  sticking  a  cork  between  them, 
and  the  cavity  ^ould  be  filled  with  cotton-wool,  while  the 
wooden  box  M  gently  struck  with  the  knuckle  or  with  a 
cork  hammer.  It  is  important  that  ilie  wood-tone  should 
be  tuned  up  to  coincidence  with  the  tone  of  die  finlc  and 
with  that  of  the  air  in  the  cavity.  Dr.  Dvoift  himscM 
used  the  box  depicted  further  on  in  Fig.  6^  in  which 
diawtog  r  is  the  sodeet  intoiriiich  the  stem  of  theforle 
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was  screwed.  The  wood  was  tuned  by  planing  it  away 
at  the  top  and  bottom,  while  the  air  cavity  was  tuned  by 
enlarging  the  circular  opening  in  front.  In  the  later 
researches  the  box  stood  on  four  feet  nia<le  ot  india 
rubber  tubing.  The  note  of  tbe  fork  so  mounted,  was 
vMTStraiv.  At  40cns.  dbtaooe  h  wooU  set  tiie  sound- 
mill  in  motkM. 

DTorft*8  second  apparatus,  a  "rotnttog  resonator," 
consists  of  a  short  cylindrical  box,  constructed  of  stiff 
plazed  paper,  ha\'ing  four  projections,  shown  in  plan  and 
elevation  in  Fig.  3,  each  of  which  bears  at  its  side  a  short 
open  tube  of  paper.  It  is,  in  fact,  a  resonator  with  four 
openings,  arranged  so  that  it  can  W  hung  upon  a  silk 
fibre.   A  fine  needle  projecu  also  below  to  steady  the 


motion  during  it>  rotation,  which  occuis  whenever  the 
■pparatas  is  brought  near  to  the  soundb^f^briEi  For  the 
note  g  the  dimenstoos  were  :  diametOt  7  cms. ;  height, 
3*6  can. :  dtemeter  of  openings,  o^cm. 

The  third  apparatus  is  the  "sound-radiometer"  de- 
scribed by  Dvorak  before  the  Imperial  Viennese  Academy 
in  i88t.  Its  cause  o'  actiun  is  less  readily  explained, 
though  its  construction  is  even  more  simple.  Its  form  i?; 
shown  in  Fig.  4  D;  there  being,  as  before,  a  light  cross 
of  wood,  pivoted  by  a  glass  cap  upon  a  vertical  needle. 
To  the  lour  arms  of  the  crois  are  cemented  four  pieces  of 
fine  white  card,  about  008  cm.  thick,  perforated  with 
holes  which  arc  depressed  conically  at  one  side,  and 
raised  at  the  other.  These  holes  may  be  made  by  panch- 
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ing  tbe  card  upon  a  lead  block  with  a  steel  perforating- 
punch  of  the  form  shown  in  Fig.  5,  a,  the  dimensions  of 
which  are  :  a  =  0  38  cm.  ;  <■  </  =  0  2  cm.  The  holes 
should  be  from  0  6  to  065  cm.  apart  from  one  another. 
When  a  card  so  perforated  is  held  in  front  of  tlie  opening 
of  the  resonant-box  of  the  tuning-fork  it  is  repelled  if  the 
•mailer  ends  of  the  conical  holes  are  toward  the  box  ;  or 
is  attracted  if  the  wider  openings  are  toward  tbe  box.  A 
better,  but  less  simple,  way  of  perforating  the  cards  is  by 
the  use  of  the  conical  stcd  punch  sbowatA  Fig.  ^B,and 
the  matrix,  Fig.  5,  c  Tbe  angle  of  Ae  cone  is  and 
the  narrow  projecting  nose  of  steel  is  o'2  cm.  The  card  | 
should  be  damped,  laid  on  tbe  matrix  c,  and  the  hole  j 


pierced  by  two  Of  three  blows  upon  the  die.  Dr.  DvoiA 
prefers  this  plan  :  it  throws  up  a  h^ burr  Of  edgejMMi 
the  conical  hole,  and  such  perforations  ai«  more  efcctwe 

The  cards  may  be  varnished,  and  are  then  mounted  opoo 
the  cross.  The  rotations  arc  more  rapid  if  the  cards  art 
set  on  obliquely  in  the  fashion  shown  in  Fig.  4.  F..  the 
burred  sides  being  outwards.  Cards  with  twenly-^^e 
perforations  so  mounted  rotate  briskly  when  the  miU 
IS  set  in  front  of  the  resonant-box. 

The  fourth  apparatus  of  Dvordk  is  called  by  him  as 
"  acoustic  anemometer."  It  is  shown  in  Fig.  6.  This  is 
merely  a  Utile  "mill "of  simple  constniction, the  van« 
being  small  pieces  of  stiff  paper  or  card  slightly  CUTSOa 
The  sounding  box  previously  described  is  ]uaoed  UBttW 
wav  from  it,  and  between  thcin  is  held  an  ordinary  Helm- 
hol'tz's  resonator,  with  it^  wide  mouth,  d,  turned  toward 
the  box,  and  its  narrow  opening,  </,  toward  the  mill.  From 
what  has  been  previously  said  it  will  be  understood  that 
the  internal  increase  of  pressure  in  tlic  resonator  at  <i  ha* 
the  effect  of  driving  a  jet  or  air  genUy  a«inst  the  sails  of 
the  mill,  which  consequently  n4atea.  Dr.  Dvordk  ate 
suggests  that  this  two-aperture  resooator  may  be  replaced 
by  one  having  but  one  aperture,  as  shown  at  R,  with  its 


open  side,  /,  turned  toward*  the  mill.  This  resonator  Is 
formed  of  a  glas,  ball  rut  a*ay  at  one  side  and  cemented 
to  a  glass  plate  having  a  small  hole  at  the  centre  It  may 
be  remarked  that  when  the  air  ejected  from  the  mouth  of 
this  resonator  is  examined  by  the  method  of  mixing 
smoke  with  it,  and  then  viewing  it  through  slits  cut  in  a 
rotating  disk,  the  currents  are  seen  to  consist  of  a  series 
of  vortex-rings. 

A  second  kind  of  "acoustic  anemomeler''  may  be 
made  taking  a  card  pierced  with  too  conidd  holes, 
as  previously  described,  and  placing  this  between  the 
resonant-box  and  the  "  mill."  The  latter  rotates  in  the 
wind  which  passes  through  the  conical  holes. 

Space  does  not  admit  of  a  compari-on  being  dra«n 
between  these  instruments  and  those  of  Mayer,  M.ich, 
and  others,  which  are  very  closely  akin  in  their  design 
and  mode  of  action,  interesting  though  such  a  comparisoa 
might  be.  Nor  can  we  here  compare  the  action  of  these 
instruments  with  the  "  phonoraotor"  with  which  Mr. 
Edison  literally  aocomphshed  the  feat  of  talldnga  hols 
through  a  dealDoard.  But  dria  semailtable  machine  was 
a  purely  mechanical  toy,  which  converted  the  vibrations 
of  the  voice,  by  means  of  a  very  finely-cut  ratchet-w  heel, 
into  a  motion  of  rotation  round  an  axis. 

SlLVANUS  P.  TUOMPSON' 


NOrES 

lit  the  hut  week  British  sdoiee  has  sastadoed  a  great  loss  Id 
tbe  death  of  Mr.  Thomss  Cheneiy,  fte  editor  of  Ae  Thia. 

During  his  all  too  short  reign  the  leading  jo-.jriial  of  Europe  ha- 
been  in  i-trict  harmony  with  the  real  [irogress  of  humanity, 
iu&tead  of  being  merely  a  chronicle  of  "politics"  and  "societjn* 
and  day  fay  day  it  has  been  wonderful  to  watdi  «ith  what  coap 
tfameus  wdf-hehuned  irilgear  and  skill  the  feoeral  pnUie  lM> 

been  nude  iiiterc.'.ted  in  the  victories  achieved  in  the  dom.iin'.  of 
science,  literature,  and  art,  as  only  a  daily  journal  can  interest  it. 
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MmrlMfore  in  thehittoryof  dailf  jooaaliaiiaaajecnntrjrdid 
KiaaM  ICMiie  the  recognition  which  Mr.  Chowj  «oeavdcd  to 
h.    Mr.  Chen  wry  was  not  only  a  great  scholar,  bttt  the  nearest 

approximali  .11  t  i  an  admirable  Crichton  that  we  have  known, 
and  in  this  ue  fiud  the  secret  of  bis  skill  as  an  editor.  So 
minj>sided  was  be  that  whether  teadrinc  AiaUc  at  Ozfbfd  m 
Laid  Alowaer'a  Professor ;  tnkliig  b'ts  part  in  the  revisioo  of  the 
Old  Tefltament ;  acting  as  Speda)  Correspondent  in  the  trendies 
in  ilic  (  riiiic;-!  ;  at  his  post  as  Kiiitorof  the  Tinus  or  in  private 
lite,  he  won  the  admiration  of  all  who  knew  him  by  bis  deep 
knoiriedfe  aai  tflenMl  modcstr.  H*  «u  %  ptifcct  ftfaod,  «ad 
pfacH  the  re^ipect  and  love  of  all  who  came  into  contact wUiUb. 

Da.  John  Uotton  Balfoub,  Emeritu  ProfcaMr clliaffi* 
due  and  BolMf  iafh«Ual«ianil7«r  KdialMrA  lUi^l^aper 
of  the  Royal  Botanic  Garden,  and  Queen's  BolanialfarSflaithMid, 
died  OB  Midday  at  Inverleith  House,  Kdinbur^rh.  He  waf  b^rn 
in  1808.  Dr.  Balfour  wa<  the  father  of  Prof.  Biyley  Balfour, 
whose  appoiaiment  to  the  vacant  Chair  of  Boian/  at  Oiford  we 
annonma to-diqr.  Webope  to  aaymora  abovt  dw  hte  Fraf. 
Balfour  next  week. 

Tus  death  is  annonoced  of  the  diitingitiibed  Americaa  geo- 
gymplMr,  Prof.  Arnold  lilwf  Gvfot  Hewwbani  at  Neodiitd, 

Swilaerland,  on  Septcmhor  2S,  1R07.  Tie  studied  at  Neuchiitel, 
Stntt^rt,  and  CarUruhe,  and  at  the  l.ist-nanied  place  formed  a 
close  friendship  with  Aga.'^siz,  with  who;-.)  )ic  studied  natural 
adence.  In  a  tour  through  Switierland  in  1838  be  tot  diaeowed 
tie  liBiatiad  ilnKtare  oTthe  ica  in  g^fldcTN  aaddiowadthMt  the 
nadOM  of  tfw  flaekr  is  due  to  the  displnccment  of  its  molecule  . 
Agaaslz,  Forbe%and  Mhers  afterwards  confirmed  ihcs-e  discoveries. 
For  seven  successive  summers  Gnyot  now  investigated  the  distribu- 
tion  of  erratic  boalder^  mdng  them  00  both  tides  of  the  Central 
Alps,  in  Swltaarlaad  and  Itaif,  over  a  aorfiwe  300  miles  long  and 

200  miles  wide,  and  delineatinf;  eleven  difTcrcnt  regions  of  racks. 
The'T  vertical  liinit*  and  the  law.s  of  tbcir  descent  were  deter- 
mined liy  means  of  more  than  3000  barometrical  obaervntions  ; 
and  the  cbaracterisiic  aperies  of  rock  of  cadi  basin  «cn  ttncked 
•taph^steptotbairsowce.   In  the  United  Sntas  ba  ma 

ployed  by  the  Massachusetts  Board  of  Edaoalioil  tO ddw  laO- 
tnres  in  the  normal  schooU  of  the  State,  and  before  the  tcadnw' 
institutes,  and  by  the  Smithsonian  Institution  to  organise  « 
9iten  of  melcontlqgical  obeennlioaa.  In  185$  Gnjrotwaanp* 
pointed  Prefeasui  eP  Fhyiiea]  Geography  in  the  College  of  Now 
Jertev  at  PriMcetrn,  which  post  he  retained  till  his  death.  lie 
was  awarded  a  medal  for  his  researches  at  the  Vienna  Inter* 
aadotMa  BihibitioB  of  1873. 

The  Royal  Society  has  app')inted  a  committee,  consisting  of 
Sir  F.  Evans,  Pruf.  Judd,  Mr.  Luckyer,  Mr.  R.  H.  Scott, 
General  Strarhey,  and  Mr.  G.  J.  Stdmnm^  with  power  to  add  to 
their  nnmbar,  to  ooUcot  the  vMions  noeants  of  tha  volcanic 
eraption  at  Krakatoa,  and  attendant  phenomena,  in  a«A  form 
as  shall  best  provide  for  their  pcesers-ation  and  promote  their 
u<efulne.>4  ;  and  a  sum  of  2$/.  has  been  placed  at  their  disposal 
for  this  purpose.  In  connection  with  this  we  direct  attention  to 
the  letter  of  Mr.  Symons  in  our  Correspondence  Column's. 

The  following  note  ha^  been  »cnt  us  from  the  Meteorolo^'ioal 
Office : — "  We  have  received  notice  of  the  establishment  of  a 
qraiaa  of  storm  and  weatlaer  waniagi  on  the  Spanish  coast. 
The  warnings  are  based  npon  olxcrvalloM  received  from  stations 
reporting  daily  by  telegraph  to  the  Marine  Observatory  at  San 
Fernando,  which  is  superintended  by  Capt  C.  Pojasoo  of  the 
Spanish  Navy.  This  iartilvllQii  alsn  taanaa  a  daOy  wnather 
wport  and  chart." 

The  "Johns  Hopkins  Unhrenity  Cirenlars  "  have  become  au 
iuputlaul  aaedim  fbr  comnmnlcating  briefly  the  laaalts  of 

research  in  all  dciwrtaients  in  connection  with  the  mnny-siflcd 
institution  which  issues  th;m.    Doubtless  they  are  to  be  found 


at  the  leading  sdentific  centres  in  this  country,  and  are  alwi^s 
well  worth  looUag  into.  The  nnmber  for  Jannaiy  cootaiaa  a 
brief  report  of  tlw  meetings  m  connection  with  the  departure  of 

I'rof.  Sylvester  from  America  ;  how  highly  he  vsa^  .Tpprcciatc<l 
there  is  evident  from  the  follon  ing  : — On  the  afternoon  of 
December  20  the  academic  staff  of  the  University  met  in 
Hopkins  Hall,  by  invitation  of  the  President,  and  after  a  brief 
review  by  Dr.  Stnry  of  the  tnathemadea!  lectures  hrrc  given 
from  1876  to  1SS3,  and  a  like  rc\  ic'  by  l>r.  Crai^  of  the  contri- 
butions printed  in  the  American  jfotirnal  0/  MtUktmatks,  ProC 
Gildersleeve  read  the  following  paper,  which,  On  motion  of 
Prof.  Rowland,  was  adopted  by  the  meeting  as  an  expression  of 
their  respect  and  good  wOL  '*The  teachers  of  the  Johns 
Hopkins  Univertity,  in  Udding  farewell  tn  their  illustrtou-N 
colleague.  Prof.  Sylvester,  desire  to  give  unittnl  expression  to 
their  appreciation  of  the  eminent  services  he  has  rendered  tte 
University  firom  the  bcg^miag  o(  il>  actual  work.  To  the  new 
foundation  he  brought  the  assared  renown  of  one  of  the  great 
mathema'ical  si.nncs  of  our  day,  an<l  liy  his  presence  alone  made 
Baltimore  a  great  centre  of  matheutatical  research.  ^To  the 
work  of  his  own  department  he  brought  an  encqgr  and  a  davo- 
doo  that  have  quickened  and  infimned  mithematical  study  not 
only  in  America,  but  all  over  the  world ;  to  the  workers  of  the 
Uni\L'rsity,  whether  within  his  ow  n  field  or  without,  the  example 
of  reverent  love  of  trath  and  of  knowledge  for  its  own  sike^  the 

To  I  he  presence,  the  work,  the  example  of  such  a  master  as 
Prof.  Sylvester,  the  teachers  of  the  Johns  Hopkins  University  all 
owe,  each  in  his  own  measure,  guidance^  hdp,  inspiration  ;  ami 
in  gratefol  reoqgoition  of  all  that  he  baa  dome  for  theni,  and 
throngh  dwn  for  tbe  UBlvaiilty,  diay  irfdi  for  Uhi  n  long  and 
happy  continuance  of  his  work  in  his  native  land  ;  for  them- 
sdves  the  power  of  transmitting  to  others  that  reverence  for  the 
ideal  which  he  has  done  so  modi  to  OMdM  tbt  ^limflf  t 
characteristic  of  this  University." 

An  ascent  of  Ben  Nevis  was  made  on  Monday  by  Mr.  C.  D. 
Cunningham,  a  member  of  the  Alpine  Clnb,  aeeooapaaied  by 
M.  Emile  Key,  a  Swiss  guide,  and  John  Cameron,  the  well- 
known  guide  at  Fort  William.  There  were  about  six  Inches  of 
^n.jw  on  the  j;round  from  the  comuicnceuiciii  of  the  new  road  l  « 
the  Red  fittm.  Here  considerable  difficulty  was  experienced  iu 
craadng  the  Bon  ami  airivtaig  on  Iba  top  of  the  oppoaiM  1iaak» 
owing  to  the  grea'  quantity  of  snow  which  had  drifted  into  the 
watercourse.  From  the  well  to  the  summit  die  ground,  covered 
with  deep  snow,  was  hard  frjien,  making  the  task  comparatively 
c.a.>y.  Mr.  Omoad  and  his  companions  at  the  Obserratory  ap- 
peared in  lood  bsalth  and  apiillib  and  antartalnai  fha  pas^  in 
the  most  hospitable  manner.  The  ascent  occnpiad  Aim  hovra 
thirty-five  minutes,  and  the  descent  two  hours. 

THBastfaMtaaaabonktod  tolbeDoalirfan  IteOanenthdade 

(!iays  a  Renter's  telegi-am  from  Ottawa)  the  sum  of  aj^flOPdollais 
for  the  expenses  coonected  with  the  meeting  of  tbe  IMtlih 
Asswiarton  at  lloatrtol  tfafa  yr. 

The  German  Cholera  Commission  has  sent  a  fifth  report  from 
Calcutta,  dated  January  5.  I>r.  Koch  seems  to  have  really  dis- 
covered special  cholera  badllL  The  CoaitoiMltNi  «M  fofthtr 
o.-cnpied  with  the  investigation  into  tbe  cnsea  of  Che  pott 
dea'..ase  in  diolera  mortality  in  Calcutta,  where  tbe  parctatoga 
of  deaths  per  thousand  has  diminished  from  ten  to  three.  This 
diminution  is  attributed  to  the  improvement  of  the  water  supply. 

The  Nautical  Meteorological  Office  of  Sweden  maintains  at 
present  nineteen  stations  at  which  meteorological  o^^crv:iti<ins 
are  made  on  a  huge  scale,  twen^  stations  for  measuring  the  fall 
of  rala  and  snow,  and  sixteen  bydrognqiMeal  obatfvatorias. 

Weithirr  jiMirm!,  w  rrf  la  1  vear  received  from  eleven  men-of-war 
and  lifteen  merchantmen.    The  Meteorological  Office  in  London 


.  J  ^  .d  by  GoOgl 


366 


NATURE 


\Feb,  14, 1884 


haviaK  leqaoted  that  of  Sweden  to  fonnudMOOapliele  jiMKMb 
as  possible  of  the  iiieteoro1<^ical  phaMMntBt  of  the  North 

Atlantic  Ocean  between  Augxist  I,  l88a,  and  September  i,  1883, 
the  Office  has  made  a  careful  abitnct  of  these  jonmab  for  this 


TRS  eonsistory  of  the  Upiala  Univertity  has  voted  a  sum  of 
aboBt  wL  for  the  porcfaan  oC  oijcebi  of  natanl  Uitorj  for  the 
UaNvoi^eoIleetcd  bytfn  MPMft  of  tho  MmmAt  Ei^«liaoa 

Ob  JOMMiy  14  a  "green"  moan  i.li>cne*l  at  Kalmar 
ill  Sweden.  At  abont  5  p^m.,  jiut  after  the  iiun  had  set, 
leaving  an  intense  pnrple  glow  OB  the  akj — more  intense  than 
the  late  siia<glows — the  moon  came  ont  of  a  layer  of  heavy 
donds  in  the  eart.  A  few  seconds  after — the  disk  being  then 
perfectly  clear — a  liu'.il  'ii/c  gathered  ar.mnd  it,  partly  veiling  it, 
which  immediately  changed  the  bright  silver  colour  to  an  emerald 
green,  llie  phenonnoa  lasted  for  three  miootes,  when  the 
dUi  again  by  degrees  asiBiiwd  its  fomer  brightness.  A  similar 
phcBoaenoD  wu  ofaecmd  aaer  Stockholm  on  January  17  at 
•boat  8  o'deck  in  the  nomiaf.  It  lasted  about  three  mimtes.  | 

Tub  CooncQ  of  the  Royal  Meteorological  Society  have  | 
amaged  to  hoU,  at  15,  Great  Gemge  Street,  S.W.,  by  permts-  | 
•Ion  of  die  Praridaat  and  Coimell  of  the  In^dttion  of  Civi] 

Engineers,  on  the  evening  of  >farch  19  next,  an  Exhibition  of 
Thermometers.  The  Commitir?  w  ill  also  be  glarl  to  ^bow  any 
new  meteorological  appa  ;  ' i  ivented  or  rir>t  constreeted  since 
hut  March ;  ea  well  as  photographs  and  drawingi  peaaeaaiag 


A  ffraetALaMetfaigof  AeCeouBitlee  of  the  Snndey  Society 

wa*  held  on  Monday  afternoon,  February  4,  at  9,  Conduit  Street, 
W.,  Pr  .f.  W.  11.  Corfidd,  M.D.,  in  the  chair.  The  Honorary 
hrcr  '  iry  submitted  a  Report  on  the  recent  votiaigasto  the  future 
political  action  of  tlM  Sode^,  from  which  it  appeared  that  391 
had  Totcd  in  hmm  of  making  the  Sunday  opening  of  niBMams 
a  tevt  qut'ition  .if  clfction-  nf  Nfem'icrs  of  Parliament,  and  that 
470  voted  against  this  proposal ;  S53  voted  in  favour  <»f  making 
die  qeestioa  the  subject  of  an  annnal  motion  in  the  House  of 
and  only  ft  voted  against  this  pcoposal.  Rcsolations 
•ahseqnently  ^aased  pledging  the  Sedcty  to  aetbn  in 
iwithOeae 


IjXB  fei  better  knnwn  naoMiake in  the  metropolis,  the  Roj'al 
laatitntioa,  Liverpool,  ha-s  done  mech  to  popularise  scientilic 
knowledge  during  the  present  oentnry.  So  Car  bock  as  iSao  it 
lint  ga««  a  permanent  honM  to  a  actentific  society  in  Ltfecpool, 
by  ndmlttlng  the  Ulcmy  end  PhUeeBfihleBl  Society  to  sham  Its 
roof,  f-ir  the  purjwise,  say  the  Minutes  "  of  extending  the  know- 
ledge of  arts  and  sciences."  Since  tlien  the  number  of  societies 
trith  scientific  aims  has  steadily  grown  hi  Liverpool,  and  the 
namber  of  members  oompoaiqg  them  to  some  extent  inaeaaad  as 
stendtly.  Hie  aoeonunodatlon  of  the  Inititntion  fa  Cnind  to  lie 
limited,  and  t*ie  idea  of  licv  ititij;  the  whole  of  the  available  space 
for  the  purpose  of  meetings  is  beginning  to  take  definite  shape, 
and  was  supported  by  Mr.  Morton,  F.G.S.,  in  his  presidential 
address  but  week.  AwyhugepnctoftheboiUiqgigoocBiied 
by  the  museum,  which  was  fw'meily  die  most  important  In  Liver* 
pool  ;  for  many  years  not  less  than  30,000  persons  visited  it  on 
free  days  annually  ;  this  number  was  maintained  up  to  1868-69^ 
when  it  all  at  once  fell  off ;  la  i  year  the  number  was  only  4489, 
of  whom  Oi4f  1019  wittd  the  naMtal  history  collections.  This 
diminution  of  interest  was  i*f"T"*  with  the  opening  of  the 
Fi  cc  Pu'ilic  Musi-um.  In  l8t7  Ae  Institution  disposed  of  the 
mammalia,  reptiles,  fishes,  cmataoea,  polyzoa,  and  corals  in  the 
innsewn,  and  it  Is  thought  desirable  that  the  remaining  coUectioos 
of  tatcrest  vaAltuitkmrmctm  sbonid  be  absorbed  into  the  Cor- 


poration Museum.  The  Institution  his  sdiools  which  are  fai  a 
eweedingly  prosperoos  ooodition,  and  its  Ubraiy  has  a  hq^ 
cdDeolioB  of  If BT^ffjj  TWfke  In  Mtond  sdNMi, 

In  :v  letter  mi  i!i>-  remarkable  Minsets  from  Nfr.  S.  E.  Bisk)?, 
dated  Honoluhi,  January  15,  the  writer  mentions  the  imporuot 
fact  that  the  rcddi>h  haze  was  seen  4000  miles  west  of  BnHS 
on  September  3  from  the  barque  Southard- Hvrlburt. 

Tkk  Worshipful  Company  of  Clothworlters  has  beea  pbawi 
to  gnat  n  donation  of  ai/L  tothe  Nadonal  Heatth  Sedety,  44« 
Bemers  Street. 

A  rnoPosiTioif  bet  been  pveiented  to  the  Mnnidpd  C«nd 
of  Fada  to  pve  the  name  of  Darwin  to  n  newaHcetabcdtsti 


The  Hotel  Dleu,  Paris,  having  Gramme  1 
engine,  the  Administration  of  the  Assistance  PuMtquehasdedM 
to  introduce  experimentally  the  use  of  Edison  incande<ent  li^ki 
ia  the  halls  inhabited  by  patienU.  The  Hotd  Dien  istheh^ 
and  die  leading  Frendi  hospitd. 

Th«  French  Minister  nf  Public  Instruction  will  orgsmse  la 
Paris  an  edifbttkm  of  the  objects  which  have  been  oolk^  M 
Cape  Horn  by  the  Jtimanelkt.  The  eolleelion  Is  eowpaid  if 
170  cases  of  valuable  spccimeni  nf  rnineralngy,  geoloCT. 
zo>logy,  as  well  as  living  plants  which  will  be  acdioatiiednhr 
as  pondfale  in  Fiendi  feicala* 

The  International  Association  of  Electricians  nf  wl.ici  »t 
have  announced  the  otatioa  in  Paris,  will  hold  iu  moiubl; 
slttingi  at  the  rocBS  of  the  Sodety  of  Geography.  Thefintlook 

pi  ice  it  the  beginning  of  this  m  nili.  The  finit  put  d  A* 
Traiuailtom  of  the  Association  has  reached  us. 

A  NKW  popnlar  adtntific  paper  hn«  been  prididMd  ki  M> 

The  Aristotelian  Society  for  the  Systematic  Study  of  PUr 
iophy  will  meet  henceforth  in  the  rooms  of  the  Royal  Amcc 
Oooioty,  a^  AlbcoHrie  Strcitt  Vr« 

Shortly  l>efore  sunset  on  Tuesday  evening  whaathsiMt 
of  the  popokUion  of  Notaresco^  in  the  Abruuo,  had  rrtld 
wiOin  doon  en  aeeoont  of  the  fartene  odd,  a  shock  of  euo- 
qadce  was  felt,  of  ^uch  severity  that  the  people  radjedlMsdtal 
into  the  streets  and  reni-ime  1  there  until  after  mMnijkt.  Ifc 
shock  was  also  felt  ,\tii,  Guilianova,  Avellino,  sod  Ci^ 
Sent*  Ai^do.  A  violent  earthyiake  also  occurred  on  the 
iMt.lnlhedfabiGt  of  Birwd,  Pi  uilnw  of  Wb,  Trtsf.  « 
brga  aoaber  of  booses  and  other  boUdfaws  were  ttmm<io«^ 

Moi  NT  li  rsx  has  since  Saturday,  entered  into  la  «^ 
stage  by  throwing  out  ashes  from  the  topmost  crsler. 
earthquake  shoeka  hi  the  dfatriels  nrond  the 

the  outbreak. 

Aw  nnnsoally  bright  meteor  was  seen  in  Weslein 
January  16,  nboot  T.3»  p.m.   At  Barmen  its  motion  k***^ 
be  from  cast  to  west,  while  at  Neawied  sovtb  teaarth  •« 
direction.    lu  brilliancy  is  generally  conpaied  la  " 
fhUaoon. 

At  the  l.i>t  meetin-  of  the  Berlin  Anthropologi«»l  SoW 
Prof.  Nehring  reported  on  the  discovery  of  a  csve  ^ 
village  of  Holien  (Bmmwldt),  whk*  is  of  specia!  m  t-^  ^ 
asnmdi  as  there  is  strong  evidenee  of 
ancient  cave  men  of  that  place,  the  finldnie  that  ie*  «*»  ^ 
i>  furiho  i-.i  ..:  co  iceming  the  prehistoric  '"haWlant* of 
now  Germany.  In  Bdpam  and  Spain  similar  '^^^ 
fiiand.  hot  had  beea  diamlMad  as  doubtful  i«  _^ 
of  die  Hdicn  cave  ere  not  oompletdr  c*^' 
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!  tiaw  then  b  praof  ibrt  tbe  bonct  were  opened  to  get  «t 
the  marrow.  But  the  strongot  evidencs  of  cenntheliniii  was 
fimkbhecl  by  the  arrangement  fai  which  the  bones  were  fbnnd. 
Besides  iheac  bones  and  bune  implc-ineuts,  loughly  w<  rkcJ 
bronaes  were  found.  At  a  lower  level  nmnenwi  lemming 
bOMi  wen  fonnd,  wUeb^  with  nfpiid  to  tit  «|Bef  Atcemn, 
secaBS  to  pobt  to  tbe  Gladal  epoch.  In  the  debate  following 
ProC  Nehring's  report.  Prof.  Vircbow  raised  tome  doubts 
|th»wiiwaMHMH»fih> 


A  MEtriNG  of  delegates  of  Natural  History  Societ  ies  in  the 
ea»t  of  hcotland  (including  ilic  counties  of  Fife,  Perth,  Forfar, 
Kincardine,  and  Aberdeen)  was  held  in  the  Iectnre-ro<»n  of  the 
Pcrtbdure  Matml  Hiatocy  Vknmmt  Perth,  00  Mcbniaiy  ft  to 
eoarider  tbe  qneiHott  of  federeticm  aUaded  to  m  Natuu.  Hie 
following  stxietics  were  reiirc>ented  ; — Aberdeen  Natural  History 
Society,  AilurU  Field  Club  and  Scientific  Society,  Arbroath 
Horticultural  and  Natural  History  Association,  Dundee  Natural, 
iats'  Societr,  Dundee  NetunOHte'  field  Unh.  KirkceUy 
Naturalists'  Society,  Largo  PIdd  NitinSiti'  Society,  Montraee 
Natural  History  aod  Antiquarian  Society,  and  the  Pcrili^hirc 
Sodety  u(  Natuial  Science — being  all  but  four  of  tbe  Societies 
m  the  above  mentioned  counties.   Two  of  theve  faur  societie. 

that  their  objeeia  did  not  quite  entitle  them  to  join 
the  propoaed  federation,  at  least  for  the  present ;  and  from  the 
other  two  no  rcsji'jii>:  lu  l  been  received.  After  deliberation  it 
WM  resolved  to  federate  the  societiea  trader  the  title  of  "  The 
■attofSeetkad  UatonorNManlMa'Sodetha,"  Hieobfecta 
of  the  I  nion  are  the  j  romotion  of  good  and  systematic  work  by 
the  various  bocietiest  in  it,  and  of  friertdly  intercoursie  amongst 
ikeir  meaben ;  its  affairs  are  ta  be  conducted  by  a  council  of 
nfKMBMtin  HMmberi^  two  being  dected  by  each  society. 
Tbe  piaidait  ii  to  be  ■  naa  of  sdentlfle  enfaMBe^  ooaneeted 

with  the  district  ;  awl  it  is  to  h  jU  a  i  amm!  gciicr.il  nireting  at 
the  headquarters  of  the  various  >ocieties  in  rutatiou,  and  other 
meetii^  ia  ndi  pieces  in  tbe  district  as  may  be  agreed  on. 
The  Unioii  ttarti  widi  •  nenberdi^  of  aboat  1300.  It  wai 
deteroJned  that  the  first  geoeral  meeting  shoold  be  held  in 
Dundee  on  June  6  and  7  next.  Dr.  Fuchanin  White,  F.L.S., 
waaeleaed  Presideat,  and  Mr.  F.  W.  Voung,  F'.K.S.li:.,  Hon. 
Sccninry  «f  die  Daadee  Netenliete'  Sodety*  wet  «ppofaited 
Secretary. 

Ws  Icam  from  Seitmet  that  Mr.  Joseph  Wharton  of  Fhila- 
ddpUa  writes  to  dte  PtOHt  Ltigir  of  dnt  dty  (Jeooaiy  23)  that 

he  has  found  volcanic  glassy  du^t  in  fresh,  clean  snow  of  recent 
fali  The  snow,  melted  under  cover  in  the  porcelain  vessel  it 
was  gathered  in,  showed  at  first  no  sediment ;  but  after  a  time, 
•adMed  fagrafentle  rotatory  movement  which  brought  all  to 
tile  deepeat  poht,  a  slight  deposit  appeerad.  Bjr  pooriag  off 
mo  t  of  the  water,  and  cv-iporaiin^;  the  remainder,  a  little  dry 
dust  ««■,  obt.uned,  which,  even  to  the  naked  eye,  showed,  in  the 
sunli(;hr,  tiny  vitreous  reflections.  The  du-t  w  eigbed  Iqr  Mtimste 
•  hoadtedth  of  a  grain,  and  showed  nadcr  the  micrraeope  the 
characteristics  of  volcanic  gla>i.  It  was  partly  irregular,  flat, 
and  blobby  fr.s_L;iiitiiis,  and  partly  filaments  msrc  or  lesi  con- 
torted, which  were  sometimes  attached  together  in  little  wbp>, 
and  were  mostly  sprinkled  with  minute  glass  particles.  Under 
a  kaife*edge  the  fifauaents  broke  easily  and  cleanly.  1'he  irregn- 
ler  fregmeats  were  of  various  sizes  and  shai>cs,  mostly  trans- 
panat,  bn^  even  when  examined  by  strong  transmitted  light, 
diowiqg  00  tran  of  oyetilliae  structure.  Their  diameter  was 
I  that  af  riai^  itonle  af  rift.  No  crystalline  particle  of 
or  biMik  cmmb  of  angite,  such  as  obaervezs  have 
fonnd  elsewhere  ia  simikr  dust,  wa«  present ;  nor  did  a  strong 
migiict  stir  any  jiarticlcs  of  niagiielic  uxiJc  of  iMii,  thou^jh  they  ' 
also  have  been  fottod  in  other  volcanic  dust.  Jt  may  fairly  be 
aeemd  thtt  fkoia  hHviir  ^MMl^  if  at  fint  nlMjled  wbh  iht 


▼olcuue  gihai,  ted  been  already  depodtad  dariag  Oe  long 

voyage  through  more  thin  ten  thousand  miles  of  space  and  more 
than  four  moiuhs  of  lime,  while  the  tenuity  of  the  intrimicaUy 
lighter  glass  threads  (the  Pele's  hair  of  Mauna  Loi^  aoaUed 
them  to  float  farther  from  tbe  point  of  eruption. 

"Tn  latemetlonat  Coalbrenn  for  fixing  upon  andvenel  prime 
meridian  and  a  universal  system  of  tioic  has,"  Skinut  states,  "at 
length  Ijccn  called  by  the  State  Department  tomeet  in  Washington, 
Oct  I.  Diplomatic  proceedii^  are  alwqps  eipeUed  to  go  on 
Willi  a  certain  diRnified  leisure ;  bat  tlie  arnrngemeats  for  the 
meeting  of  this  conference  have  been  ddayed  far  beyond  aay* 
tiling  customary  even  in  dipl miicy.  TIil-  ac".  authorisinj^  the 
conference  became  a  law  in  August,  As  there  was  some 

donbt  whether  there  woald  be  a  saflkieatty  general  response  to 
the  invitation  to  insnre  the  success  of  the  conference^  a  pnlimi- 
nary  circular  requesting  the  views  of  the  variaas  goveirnaieiita 
ioiere.sted,  and  an  cxprcsiion  of  their  willingness  to  enter  the 
conference,  was  issued  from  the  State  Department  toward  tbe 
end  of  188a.  Tbe  responses  were  in  some  cases  favourable,  and 
in  others  negative  or  undecided.  A  desire  was  Idt  by  tha 
Eur.>j>can«  to  have  a  preliminary  discussion  of  the  subject  at  tbe 
Interiiatijnal  Geodetic  C  .  fjiL-nce  at  Koine  in  Octi/ier,  1SS3. 
The  feeling  at  this  conference  having  shown  that  there  would  Lie 
little  difliailQr  in  tbe  naivarad  adoptian  of  Oa  Gnenwich  meri- 
dian, the  final  step  of  calling  the  conference  was  takea.  Why 
so  late  a  date  was  chosen  we  are  not  informed." 

Th  e  Magdeburg  Wetter  Verein  has  been  transformed  into  a 
branch  of  thesaaenl  Garaan  Mctaorologioai  Society,  which  is 
under  the  Areolias  of  Dr.  If  eamayer  of  Hemborg. 

TtlE  valuablBalldKdogical  collection  made  l<yliefri 
at  Apia,  iior  maqp  yaan  German  Consnl-Gcncral  at 
hasbenpwdMbydw  EduwlogieBl  ManamatBeiaB.  It 

consists  of  over  500  Ipeci  mens. 

ThK  additions  to  the  Zoological  Society's  Gardens  aariiig  the 
past  week  include  a Chacaw  Baboon  {CjniKcpkalus  f^o  cariut  9  ) 
from  Sooth  Africa,  presented  by  Col.  Gildeai  a  Maeaq;B« 
Monkey  {Macaeut  eyn»molgHi  6 )  •  Blade  Kite  {AKims  «i(p«H(r) 
from  India,  i>resented  by  Mr.  John  M.  Hagerman  ;  a  Common 
Hedgehog  {Erina<eus  eun'fuui),  British,  presented  by  Mr. 
Archibald  Ailchinson  ;  a  Bonnet  Monkey  {Afaeaius  sinicuj)  from 
India,  pre^nted  by  Mr.  J.  Wilson;  a  Valpiae  Phalai^ 
langiita  vulfina)  firom  Aostrslia,  psesenled  by  Capt  F.  R. 
Slater  ;  two  Common  Jackdaws  (/ItVa  rustiat),  Uritisli,  presented 
by  Master  Harrott  \  a  Chaining  Hawlc  (A/ciierax  mmuus)  from 
Sonth  Africa,  a  Partridge  Itronzc- winged  PigMm  {Gttfka^ 
scripia)  from  Ne*  South  Wales,  purchased. 

OUR  ASTROHOmCAL  COWMN 

Pons'  Cumli.  —  It  appear,  that  this  cuuiet  ■.\a-  ^utt'lcienlly 
conspicuous  tti  attract  the  a'.tentiori  of  unscientific  pjt^scngcrs  on 
board  one  of  our  mail  steamships  in  approaching  kio  de  Janeiro 
from  the  south  on  January  20,  while  it  v  as  an  object  of  pojiular 
interest  in  Southern  Ita'y  towards  the  end  of  that  month,  accord- 
ing to  the  Naples  correspondent  -  f  t!ie  htna.  Obscrscrs  in  the 
other  hemisphere  maybe  able  !i  idljw  u  for  sevcual  months 
longer ;  in  the  last  week  in  June  tbe  theoretical  inten^ity  of  li;iht 
will  lie  equal  to  that  at  the  date  of  its  discovery  by  Mr.  lirooks. 

This  comet  approaches  the  orbit  of  Venui  withm  0  076  ;  that 
of  Jupiter  within  I  98 ;  and  that  of  Uranus  within  11 7.  Tl>e 
ascending  node  Cslis  at  a  distance  of  I5'46.  Doruig  tue  revo- 
lution iSi2-i8S4,  die cakalations  of  .MM.  Schulbuf  and  ISo^crt 
show  that  the  approximate  effect  of  jiUaetary  attraction  upon  the 
periodic  time,  at  the  instaatof  perihdion  passsge  ia  fte  f 
year,  has  been  as  follows  : — 

Comet  accelerated  by  action  of  Jupiter   44^  49 

,,          ,,         Saturn   139^ 

Comet  retarded  by  action  of  Uranas    13*4^ 

„        M    IfapUua  •<•  ...  t*4S 
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HeoM  the  period  of  revolution  in  1812  has  been  shortened  by 
potortetion  lo  the  extent  of  445*49  days.  The  orbital  velocity 
of  tbe  eomet  at  periheUon  b  S9'3  owes  in  a  tecood,  at  ^;ihcUon 
it  b  35S»  fact  in  dw  HUM  time. 

The  Glasgow  Catalogue  op  STAXSk — Prod  Grant  hat  just 
issued  the  important  catalogne  of  stars  which  has  been  for  some 
time  in  active  preparation  at  tlw  Obarrvatory  of  Ghusgow,  and 
towards  the  publication  of  «4iic]i  the  Royal  Society  has  largely 
contributed  from  the  Government  Grant  Fund.  Its  appearance 
is  too  recent  to  allow  of  a  de*cription  of  the  contents  in  the 
present  column. 

The  Vakiaulk  Siak  U  Geminokcm.— Mr, 
writing  from  CuckfielJ  on  tbc-  4th  lust.,  <ietids  o' 
reomt  nuuimum  of  this  star  ;  bus  estimates  are 
k.  Ob  h.  in 


G. 


Knott, 
of  a 


Jan.  381  .8  15  ... 
FeK  2,  7  20  ... 


9-951 

139 


Jw.  aifSio  ...  13*1  B. 
a4  9  50  ...  9'« 
aj,  8  S3  ...  97 

Clouds  prevented  observation  on  January  25,  but  it  is  ijuite 
possible  th.it  the  ni.-mimum  may  have  been  .ittained  on  that  liay, 
.'ince  in  1877  the  Har  increased  from  I3"2  m.  to  g'S  m.  iictwecn 
Fcbru.iry  20,  8h.  lom.,  and  February  21,  loh.  3003.  The  l.l^t 
(irevious  maximum  observed  l>y  Mr.  Knott  fell  on  January  30, 
iSSj,  the  date  also  assigned  iqr  tho  obMmtioni  01  M.  Siiauilc 

{Aslron.  Naih.  No.  2505). 

The  pcrio-i  which  bcit  rcprcscntc  l  the  observations  in  the 
years  immediately  followinj;  the  di-Ciiveiy  of  the  tt.ir's  variability 
by  Mr.  Hind  (in  December  iS-Jji  was  97  day«,  but  there  h.i~ 
been  'ubsefiuently  great  irres^ularity,  and  according  to  Mr.  Kr.ott 
it  ha.>  tluctuated  between  71  and  126  days,  though  the  value;-  on 
the  whole  cluster  about  a  mean  of  from  90  to  100  days  ;  the 
Itiuils  of  variation  being  alout  14J  and  ()\  of  Argclander's  scale. 
The.se  inferences  are  drawn  from  thirty-four  maxima,  obseived 
partly  by  Mr.  Knott  and  portly  bjr  Iftr.  Bmadall  (mo  the 
Otservaiory,  -April,  1882). 

The  Late  J.  F.  JtJUUS  Schmidi-.— Practical  astronomy  ha, 
sustained  a  serioos  loss  in  the  sudden  death  of  the  well-known 
I'rof  Julius  Schmidt,  who  has  been  for  many  vears  Director  of 
tbe  OtMervatory  at  Athens.  According  to  a  Keutcr'a  telegram 
bia  l^uieral,  uthich  tnolc  place  on  the  8th  inst.,  was  of  m  public 
character,  the  Kin^  and  Queca  of  GfOeoe  bcnf  oresent  at  the 
Observatory  during  tbc  dellfOiy  of  iho  AUMiaf  oration.  A 
aotke  of  Fwf.  Sdunidt's  toof-oootiaiMd  astnaoBaieal  labours 
bo  dtfariod  to  another  wedc 


THE  ROYAL  SOCJJiTV  OF  KDIMiURGH 

A  T  the  meeting  of  ihi-.  Society  on  the  .(ih  inst.,  the  Pre  idcnf. 
Lord  MoncrcilT,  delivered  an  addrcs.  on  "The  Pa*.t 
Hundred  Year?*'  Hi.story  of  the  Society.  "  Kegardini^  this  long 
interval,  Lord  MoncreitT  said  :  "hroni  the  w.itch  ;ow  er  of  the 
Koyal  Society  I  can  trace  within  the  century  a  revolution  more 
wandeiful  and  more  extensive  than  mooarclis,  or  empires,  or 
republics  can  dis-play.  Since  thU  Socii  ty  held  its  first  ii:ceting, 
how  great  to  the  community  ha.s  been  the  fruit  gathered  from 
those  t>ranches  of  knowlcilgc  which  it  was  incor(X)rated  to 
prosecute  I  During  that  interval,  what  has  science  not  done  f  ir 
human  c  jmfort  and  hajipine^s  ?  Whnt  intere-t  so  great,  what 
dwelling  so  humble,  as  not  to  have  felt  its  beneficent  influence? 
.Since  the  invention  of  the  art  of  j>iiiiting,  no  such  advance  in 
material  comfort,  prospenty,  and  in  clligence  has  ever  been  made 
within  a  siiniLir  period  ,t  ,  thi-.  century  ha>  w  itnc>  <il.  Its  triumphs 
have  not  been  confined  to  liie  nmrc  .ibstrusc  fields  of  thought  and 
study,  but  have  c  ine  bli.iight  to  the  world  of  cvcry-d.\y  h/e. 
One  homely  illuJtration  meets  me  on  the  threshul  1  t  :1  u  ;i-;n- 
'dijht,  and  homely  things  go  deep  into  the  ( juud.itiom  of 
human  life.  I  picture  to  myself  our  founders  tvcuJing  their  way 
to  the  College  I.ilirary,  through  close  an  l  uvn  l,  in  tiiid  w  inter 
1783,  while  tlickcrin^  1  il  lani;i»  mailc  t!ic  li.irkr.cs-.  vi  ibi'.c  w  t!i- 
out,  and  a  detestable  tallow  candle  male  the  -tudent  miserable 
within  doors.  Those  who  ciin  lot  recollect  the  universal  reign  of 
tall jw  candles  and  their  sulTcreis  cannot  apjTCciate  how  much 
the  sum  of  human  enjoyment  ha-  been  enhanced,  and  the  tran- 
quillity of  human  temper  increaicil,  by  the  transmutation — partial, 
m  must  admit — of  darkness  into  light.  There  has  been,  1  believe, 
no  more  potent  agent  in  humani-ing  the  denizens  of  our  hirge 
dties  than  the  flood  of  light  w  h  ell  chemical  science  has  in  our 
day  pawed  into  their  roectaes.    I'rophets  tell  us  thai,  before  the 


end  of  the  century  which  we  now  begin,  ga-dight  will  pr  .liayy 
have  followed  the  tallow  candle  into  the  &auie  unlamntsl 
obscurity  ;  but,  even  should  this  be  so,  history  will  tarry  to  iti 
credit  the  vast  amount  of  public  utility,  and  the  many  hoars  ri 
useful  employment  or  comfort  ia  the  fjictory.  the  .study,  or  ibe 
sidk-room,  which  this  .simple  application  of  chemical  <cieact 
gained  in  ite  day  for  the  n  ncteenth  century.  But  the  disii«r«isi 
of  material  Jaruess  is  but  a  .slender  illustration  of  the  triumpkt 
of  scientific  discovery.  Time  and  space  arc  n  j  longer  I  he  tyiisij 
Ihey  were  in  1783.  I  rather  think  that  when  our  fi  un  let,  fina 
met  they  cuuM  hardly  hope  to  hear  by  post  from  London  la/er 
ten  days,  as  Palmer's  mail  coaches  haid  not  b«»nn  to  na  sieil 
1789.  It  w  ould  !)(•  an  interesting  inquiry,  if  my  limits  peraiilUsJ, 
to  trace  the  m  .r.il  and  s  ocial  effects  of  the  change  from  tbe  dw> 
when  a  London  letter  toolt  even  three  day>  to  reach  pjiinlnivh, 
and  cost  I3jd.— the  pre-Macadamite  days,  when  twenty  milr- : 
day  was  a  fair  pasting  rate  on  any  roods  but  the  main  thcircu,k' 
fares.  Lord  Cockt  urn  lamented  over  the  prtspect  of  l.on  1 
being  within  fifteen  hours  of  Edinburgh,  as  cnJan^efinj  ib< 
charactcri-lics  of  oar  social  community.  I  lis  s.i-uifyw»s  i>« 
altogether  at  fault,  but  even  that  time  has  been  reJu«<l  U  : 
third,  and  I  rather  think  wc  and  the  world  are  all  the  ljctt«  (x 
the  change.  But  although  la(«r  victories  were  in  store  for  the 
oeatuiy,  they  came  alowly.  B081  Bonlton  and  Janes  Wau  <m 
original  manbeii  of  the  Royal  Society,  but  it  vras  nwre  thu 
thbty  yeacs  baibm  steam  navigation  became  gencnl,  sad  ■« 
than  fiihrbefofo  the  fint  passenger  railway  train  ran  in  Scodiai 
No  donbt,  hi  1791,  Ecatnos  Uarwio,  ia  hia  '  Botanic  Gaidesi 
a  poem  too  Qttie  re^  bad  eirohdmed  in  the  well 
liiica:— 

*  8aea  Ml  %  aiM.  meaminrMd  ileaBi.  aftr,. 
Dng  die  slew  haiie,  aoA  ui|».«he  fyiai  CM.' 

Godwin,  too,  lool<e<l  forward  with  confidence  to  the  1 
victories  of  Mcam.  Now,  the  locomotive  carries  manlehidiaill 
ends  of  the  e.orth  ;  their  sanguine  .suggestions  have  been  »11 1< 
realised.  There  has  been  during  this  interval  a  still  marc  f0«O» 
ful  magician  at  «<irl-.  To  this  audience  I  need  not  dwell os ti* 
triumphs  <if  the  future  ruler  of  the  w.>rld  of  science— electri* 
lint  I. no  illu^ti  a'r  r.  1  in.iy  be  permitted.  Franklin  u. is  one i.>f the 
fir-t  nf  the  iiJii-rc-idcnt  members  elccteil  by  the  Royd  .nxk'' 
<  f  I  dinburgh.  How  little  he  thought  when,  many  yeirsbc!  r- 
he  drew  the  electric  sjxark  from  the  cloud,  that,  before  lOO  yxi 
h.id  sped,  his  cxjuiiiiicnt,  but  slightly  nvxIit-oJ,  i;ii;lit  cco'^y ' 
mcss.igc  from  a  meeting  nf  the  Society  in  h.'hnln.i ;h  "red 
its  fellows  in  New  York,  .md  biing  b.ick  ,111  .m^-.w-r  I  ci  i-i:  111 
meeting  separ.itod.  In  slightly  aliuding  t  i  thi^  iji.-utitc  rcroh- 
tion,  luy  object  has  l>een  partly  to  illustrate  the  .-urr.iuinliliprf 
17.SJ,  and  also  lo  remind  my  hearers  that,  >A  ail  the  chingestte 
century  has  seen,  far  the  most  imprirtant  an<l  the  deepest  hit 
l)cen  the  work  of  science.  Incrcascvl  facilities  f>r  intff-o* 
munication  carry  with  them  a  complete  change  in  the  cconaiai» 
and  s?cial  cordition  of  the  communities  they  affect.  Nc*  '""^ 
new  customs,  new  ambitions,  new  possibilities,  follow  in  lit' 
train  by  the  o]>er:ition  of  inevitable  laws.  By  this  lalisoi-n  « 
have  seen,  perha])s  sometimes  w  ithout  due  apprecistiun,  iiiinjj 
social  problem  solvcil  which  had  l^forc  seemetl  hop<lts« ;  M* 
alth  )Ugh  in  the  process  I't  t.aii--ilion  some  perioii  u 
may  be  necessary,  and  some  temporary  h.ird-hips  cmiuroi,^- 
i  >  idi  in  all  casts  must  be  beneficent,  and  is,  at  all  C*Ut%  1^1** 
the  piw  er  ^  f  l.i'.sijivers  to  contr  il  or  to  resist. 

"The  Kdinlntrgh  Royal  S  >oicty  sprung  partly  cut  at  tx 
example  of  the  Koy.al  Society  of  London.    But  its  immoJu" 
a-iteccdent  was  the  rhilosophicnl    Society,  which  lij'  i*" 
fuundc-1  ne.^rly  fifty  years  before  by  the  celebrated  McUun"' 
and  cintained  many  distinguished  names.    Lord  K.imc-  I'tei"' 
its  president,  and  raised  it  to  considerable  dLsiinciijii,  bi^n  ^ 
science  and  literature,  although   that   vigorous  and  \C'' j"'- 
tl  inker  and  writtr  did  not  live  to  witness  the  coainxnccnicfl'  <; 
the  new  institution.    Dr.  Robertson's  plan  was  tj  als'  io** 
S'  cie  y  and  all  its  metnUTs  in  a  new  in.stitute,  on  the 
the  Berlin  Academy  of  Sciences,  for  the  prosecu'ion  MS  • 
physical  science  and  of  literature.    The  charter,  howtv^. 
not  obtained  without  some  controversy,  for,  even  .i-  |^  ^"'^ 
and  Remus  (Quarrelled  over  the  boundaries  of  unbuilt  K  wf.. 
did  the  Fhilojo^hical  and  the  Antiquaries  .squabble  over  1^ 
charter  of  the  Royal  Society.    The  Ant  .]uaries  n  antei!  .i  ctiinn 
of  their  own;  Dr.  Robertson  thought  SotUnd  not  "'■'"^'"'X 
for  two  such  institutions ;  the  feud  ran  high,  and  l?""'  "^li 
"dus',"  a*  Prof.  Dalzel  calls  it,  which  was  ra'scl '»r.Vr 
Buchan  on  tbe  occaaioa.  Some  aotioe  of  this  dii|.ute  sw 


1*^,  14,  1884] 


NATURE 


369 


found  from  the  Antiquaries'  Mde  of  the  question  in  the  recent 
life  of  Henry  Erskine  ;  and  it  is  al-o  alluded  to.  in  Mr.  Crsmo 
Innes'  work,  where*  letter  is  quoted  fri.>ni  ihe  tnerijelic  Piof-.--  - ir 
of  Greek  couched  in  terms  more  forcililu  iIuki  ;.'lul'.s(>]iliii..i!.  But 
it  is  certainly  time  to  bury  ^uch  I'eiuls  when  tlicv  cumc  to  Ik.-  :i 
hundred  years  old.  I  liiid,  from  tliL-  iniiiutc-i  of  the  li:-'. 
meeting,  that  the  Society  \va-.  of  opinio  :i  thnt  the  C'oUri^c 
Library  was  an  inconvenient  |il.ice  for  llirir  hsv).tI  meetings,  3:1  1 
.1  C' immittcc  w.is  apfMiiiitcii  tc.  ru  i  .ne  ni  ne  suitable,  appari  iiily 
"  itliout  ^nce^^^,  for  they  Luiuimieil  to  be  held  in  the  Libraiy 
lor  tweiity-tliiee  years,  when  the  Society  uu;;r.itcd  to  tlic 
l'h).sielaii>'  11. ill  in  (Jeorge  Street  in  1807.  They  afterwards 
purcha-ttl  No.  40.  flc-orgc  Street,  in  which  the  meetings  were 
held  until  they  obtained  their  jircsent  ror>iii^;  in  the  Royal  Insti- 
tution. At  a  subsequent  mcctiiit;,  held  on  Aut;u-t  4,  1783,  it 
was  resolved  that  the  Society  should  diM<le  into  two  classe.", 
which  should  meet  and  deliberate  *epaiatrly,  to  be  called  the 
Physical  Cla^-»  and  the  Literary  Class,  with  .sei>arate  office- 
bearers. 

"The  first  president  was  Ilcniy,  Duke  of  Ilucclcuch,  who  had 
trendered  great  assisfarcc  in  obtainini^  the  <  barter.  The  vice- 
presidents  were  the  Right  Hon.  Henry  I>u!nl.i~  and  .Sir  Tlionias 
.Miller,  the  Lord  Justice-Clerk.  I  for})ear  to  go  over  the  n.mie^ 
of  what  may  be  called  the  original  memt>ers  of  the  Suciety.  I 
include  in  that  term  all  who  were  elected  within  the  lirit  ten 
years.  All  the  meml^ers  of  the  1'hilos.iqihical  were  a^Min  ed 
without  ballot  ;  the  re>t,  to  the  numlier  of  more  than  icjo,  were 
•  •lected  by  ballot,  and  a  general  invitation  v  as  n'.;i<ic  to  the 
Lorils  of  Session  tn  ji  in.  The'C  were  the  ordinary  resident 
inenibcrs.  There  was  also  a  list  of  non  resident  incin'Krs,  which 
I  onipriseii  nearly  as  many.  Of  the  ordinary  resident  menibers 
there  is  liardly  a  name  which  is  not  know  n  —  1  ni'ght  say  con- 
spicuous— in  the  annals  of  Scotland  at  that  titne.  Twelve  of  the 
Lords  of  Sesisiun  accepted  the  invitation,  including  the  I  oid 
President,  the  Lord  Ju  tice  Clerk,  and  the  Lord  ("hicf  I'aron  of 
the  day  ;  upwards  of  twenty  profc-sors,  with  iVinci|ial  Kobcrt- 
Hon  at  their  head  ;  twenty-two  members  of  the  bar,  including 
iiir  Hay  Campbell,  the  Lord  Advocate,  and  of  thc-e  at  least 
fourteen  ro-c  afterwards  tj  the  bench.  The  medical  contingent 
iDcluded  Munro,  CuUeii,  Gregory,  and  Home ;  and  the  non- 
resident list  contained  the  names  of  the  Duke  of  Buccieuch,  the 
Earl  of  Morton,  the  Earl  of  Bute,  the  Earl  of  Selkirk,  Lord 
Uaer,  James  Steunrt  Mackenzie,  die  Lord  Privy  Seal,  Sir  Gtorgc 
Clerk  Maxwell  of  Penicuik,  Sir  James  Hall  of  Dunglass,  and 
uiany  other  familiar  names.  But  1  select  from  the  )ut  those  of 
the  members  on  whom  fell  the  burden  of  the  real  work  ;  and  I 
t«mttu'e  to  say  that  no  city  in  Europe  could  have  brought  to- 
gether a  more  distingui^hwl  circle.  They  were — Hay  Cambell, 
Henry  Dondas,  Joseph  Black,  James  Hutton,  John  Playfair, 
Adam  Smith,  William  Robertson,  Dugald  Stewart,  Adam 
Ferguson,  Alexander  Monro  (stcMndut),  James  Gregor)',  Henry 
Mackenzie,  Allan  Maconochie,  and  William  Miller  of  Glenlec. 
i  ought  to  add  to  these  Sir  James  Hall  of  Dunglass,  and  Sir 
George  Clerk  Maxwell  of  I'enicuik,  the  last  of  whom  died  the 
first  year.  Some  of  dwM  nomes  are  European  ;  all  are  cele- 
brated ;  and  the»e  were  men  who,  for  the  most  part,  did  not 
merely  contribute  the  lustre  of  their  names  to  the  in^t  A»ioctt- 
tion,  bnt  lent  the  practical  vigoorof  their  gNMtinteUectinl  power 
to  aid  in  the  first  steps  of  its  pragiai.  And  veir  soon  tM  i»* 
press  thus  stamped  on  the  Sccietjr  begin  to  establish  its  reputa- 
tion in  the  world,  and  it  took  no  andisttneolahed  place  among 
the  leanwd  looieties  of  Europe.  I  fiai  the  names  of  Goethe 
and  Baffbn  among  the  origlnu  fore^  members ;  and  although 
the  events  of  the  neat  tim^  fnii  Wemijited  ow  lehOkNis  with 
the  Continent,  bjr  the  tiawtlwSoeienr  had  completed  the  hntr> 
centwy  then  WW  eentcljr «  dhthigvidied  Mewffi/ ia  Eor^ 
had  Mtiolaed,  gr  been  invited  into,  onr  ranks. 

"In  we  Flqnled  Cbs  were  four  men  who  me  to  great  pa»ip 
UcNis  ia  the  aeientifie  world,  aad  to  whom  the  Soeietj  was 
^wat^iadchtad  for  their  gcMial  repatadoa,  aad  ILr  the  vqjour 
and  cikieBcr  with  wUchOMir  pcocatdiati  eonneneed.  They 
««re  JaBMi  rntloi^  Jo*^  Bkck^  Joha  Plajfidr,  and  ]>anld 
St«wait.  Hattott  and  Naek  ware  then  indieaeohh  of  ueir 
■  twaubt  tad  have  left  a  itraag  impmi  «■  the  lint  years  of  our 
I  Seeie^.  X  an  desbmas  in  dris  review  of  the  Soeie^s  early 
!  di^i^  taravMwithgratiiadaaBdfeapeetlo  the  nemaijaf  one 
whose  Uwan  on  behalf  of  the  Society  were  invalnable.  Hutton 
tm  an  obacmr  and  a  thiaher  of  remarkaUe  oritrinallty  and 
power.   Black,  again,  was  a  Frenchman  by  birth,  although  his 
pareatt  were  BriSi^  and  he  waa  nearly  related  both  to  Adam 
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Smith  and  to  Adam  Ferguson.  He  came  to  Seofland  when  he 
was  abont  twdve  years  old,  and,  long  befoic  the  iutiintfam  of 
the  Keyal  Sodalgr,  had  liecn  to  the  fioat  rank  of  Eaio|.eaa 
chendtl*— hb  ifiteoveries  on  pnenaialic  cheaiitij  and  latent 

i  hot  having  laid  the  foandation  of  mnch  that  is  valuable  in 
iubsequent  investigations,  and  opened  a  course  of  inquiry  pu(i> 
sued  with  great  afailinr  inoarowa  l\mmsa<:tioiis  by  Leslie^  aad 
Brewster,  and  Forbes."  Lordllomcirhaving  glaooad  at  ■oaa 
peculiarities  of  the  social  meetioga  of  dMoe  days  between  Black, 
.\dam  Smith,  Hutton,  and  others^  pioeecded  to  apeak  of  Play* 
fair  and  Dugald  Stewart,  who  by  themselves  oodd  have  lahed 
to  distinction  any  circle  to  »  hich  they  belonged.  **  Both  of  dieB 
w  ere  men  of  great  versatility,  and,  within  the  walls  of  the  Koyal 
Society,  capable  of  filling  a  foremost  place  whether  in  the  fielda 
of  abstract  soenoe  or  in  those  of  literatnre  or  mental  pbilocophy. 
Dugald  Stewart's  contributions  to  the  Tramattunt  are  not  to 
numerous  as  thoee  of  Plavfair;  bat  no  man  bad  more  influence 
in  moulding  the  lone  and  east  of  thought  prevalent  among  the 
cultivated  class  of  his  countrymen  than  that  most  popular  and 
most  eloquent  instructor  of  youth.  But  no  one  can  >tudy  these 
volumes  of  the  Transactions,  as  I  have  done,  without  feeling  that, 
for  the  first  two  decades  of  the  existence  of  the  Royal  Society, 
riayfair  ua^  the  soul  and  life  of  the  iistitution.  His  venalility 
;ini  (io«er  have  iu;preise'l  nic  exceedingly,  high  as  was  tlus 
estimate  I  hail  )  rcviously  fotnie.l  nf  him.  Profound  and 
transparently  clear,  v. h:ilLvcr  inii,ht  1  e  the  topic,  he  l)cars  abiUI 
with  him  a  lar-reathin:;  Mt-  jur  which  never  flags.  Whether  it 
be  the  I  rit;in  and  tiivc^' >n  of  purisms,  or  the  astroiio  .  y  of 
the  13iahmins,  or  t Iic:r  trii^i  inniicti ieal  calculations,  ui  nn.>.'>io- 
1  lyical  laMe>,  or  a  iV  uMe  tamlniw,  nothing  seems  luo  gie.it  or 
too  small  for  him. 

*'  There  arc  many  ciiiiuu^  and  interesting  by-path«,  b  th  of 
.'cience  and  of  hterutuie,  tt  ati-ed  in  the^c  earlier  volunic-.  In 
1787  Mr.  George  W.ilLite  read  a  paper,  which  he  did  ii' t  incline 
to  have  printed  in  ih  •  J 1  'insattions,  which  1  regret,  for  it  leialed 
to  a  siilijcct  the  interest  of  which  has  not  cea5:Cd  by  the  lapse 
of  luarly  a  century.  Its  title  was,  'On  the  Causes  of  the 
Disagrceatlene-.s  ai.<i  Coldness  of  the  E.ast  Wind.'  in  the 
first  volume  of  the  Transaitu  ns  a  very  singular  probleui  v  as 
presented  to  the  Society,  thri  ugh  Mr.  Adam  Smith,  alon^'  with 
other  IcTrnui  b  iJic,  m  Kun  jie,  by  a  Hungarian  nob  eiuan, 
Courit  Windischgra'z,  .ind  .i  prue  was  offered  by  him  of  lOOO 
ducats  for  the  liest  si  lutioii  ol  il,  and  5L0  ducats  for  an  approni- 
raation  to  a  solution.  It  was  a  1  old  effort  of  philanthropy,  for 
its  object  wa>  the  al>oli!i<  11  of  lawyers  for  the  future.  The 
problem  was  adOte^ed  to  the  learned  (fall  nations.  It  was 
couchcii  in  Laii-i,  l  ot  \»as  \n  ^u!)^talae  thi-i  : — '  To  find  fi.rnml.X' 
by  which  any  (lersoti  nii|;hi  bnid  h i nisei t',  or  transfer  any  pro j)erty 
to  another,  from  any  inulive,  or  under  any  conditijns,  the 
formula;  to  be  such  .vi  shjukl  tit  every  ]>i>ssible  ca-e,  and  be  as 
free  fiom  doubt  and  as  little  liu  le  to  coiitnivei  .y  as  the  teim.s 
used  in  mathematics.'  I  ;  appose  that  the  prospect  here  held 
out  of  disjicnsiiig  for  the  futuie  with  the  least  popular  <>!  the 
learned  p^ofe»^ions  inclined  the  Society  to  entertain  it  favuur- 
ably,  fi<r  they  proceeded  to  invite  solutions  of  the  pn/iUem,  and 
three  were  received  by  them.  In  1788  we  find  it  reconUd  n  the 
minute-i  that  Mr.  Commissioner  Smith  (for  m  the  .'uirln/r  "i  the 
'Wea!tb  of  Nations'  was  designated)  reported  tlie  <.]  iniun  of 
the  Committee  that  none  of  the  three  dissertation-,  uiv  .uuted  to 
a  solution,  or  an  approxicnation  to  a  solution,  of  that  |irolilem  ; 
bnt  that  one  of  thtse,  w  ith  a  certain  motto,  although  neither  a 
solution  nor  an  approximation  to  a  solution,  was  a  w  ork  of  i;rcat 
merit  ;  and  Mr.  Frascr-Tytler  was  instructed  to  inform  Count 
WindiKJinatB  of  their  opinion.  Whether  this  meritorious  di&- 
lertation  obtained  the  500  ducats  or  not,  we  are  not  informet.', 
but  OS  lawyers  continue  to  floorish,  and  legal  terminology  to 
produce  dlsputeii  as  proiificalfyaaever,  it  seems  dear  that  the 
author  had  not  earned  them. 

- '  Now  that  w  e  have  an.Observatory  on  Ben  Nevis, our  sacoeaoca 
at  the  end  of  the  neat  century  will  know  accurately  the  conditioBS 
of  the  climate  Older  which  the  hundred  years  have  )>ccn  spent. 
There  are,  however,  some  details  scattered  over  these  volumes 
which  are  sufficiently  intereetbg^ ahhough  whether  they  show  any 
roalerial  alteration  in  our  seasons  may  Lc  doubtful.  The  only 
cheering  fact  which  they  disclose  is  that  the  first  set  of  returns 
is  decidedly  the  most  discouraging,  and  oertaialy  does  not  support 
the  idea  that  the  mean  temperature  m  the  olden  time  was  higher 
than  it  ia  now<  There  are  two  sets  of  returns  printed  in  the  first 
volume  of  the  JVmttaetiem — one  kept  at  Uran.xhohii  trom  1773 
to  1783,  eoauannicBted  hj  the  Duke  of  Bnccieoch,  who  was  the 
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fint  preudent  of  the  SocietY ;  and  the  second  by  Mr.  MMffDitan, 
kept  at  Hawkhfll,  near  Ecunbargfa,  from  1770  to  1776.  In  the 
first,  the  Bcan  tenpcrature  of  the  ten  years  u  44* ;  in  the  seonnd, 
45*  Dot  a  wy  genial  retrospect.  Thin«  raiut  haire  been  nome- 
wlut  discouraging  for  the  fimnen  in  17&,  far  a  paper  is  noticed 
in  the  second  volume  of  the  TWnMMftMW,  by  Dr.  Roebuck,  «t 
ShclTic-Id,  who  was  the  maingcr  of  the  Carron  Iron  Works, 
rco^miiiciKling  Tarmers  not  to  ott  their  com  green  in  October, 
although  there  was  ice  tfavM^IHBlCn  ofui  ineh  thick  at  Bom^w- 
stounness,  because  corn wocM  fill  eta  lenpccatore  of  43*.  Things 
looked  brighter  from  1794  to  I799.  tm  wUdi  ftm  «•  have 
vmlti  fumti.hed  by  }r\KjVk.  For  (Iw  flnt  duWMM*— I7M. 
>79S»  i79^the  mean  taapentne  wae  t/f\  aai  tiat 
Uhm^  1795  was  one  of  the  nuMt  aevsR  winten  on  leeeid,  ^ 
r  haviK  Mood  freqaeotly  Mvcral  degreca  bdmr  acre, 
nB  mat  haviqg  hited  kt  53  daya.  The  aean 
^  .  in  1 794f  however,  WH^*.  The  aeooaat  of  the  gnat 
AMI  of  1795.  which  ia  gim  ia  die  TVmmeHtm,  b  well  worth 
*sfci'iing  lo.    In  the  nest  three  years  the  mran  tcmnrrattire  was 

£,  that  of  1798  beii^  49*^  Of  this  year  ( 1 798)  Playfair  says 
t  the  cttiMtte  of  dlia  part  of  the  hdul  haidlyadBHti  of  e  fia« 
aMMH.  NotabUiwciefimiiMlotheSeeia^.liieaatiBealhm 
of  dMMe  of  Pnf.  Pfagffidr,  nutil  iSjo^  when  lortiaialcljr  Dr. 
Bkmw  of  Csiide  eonmnieetad  to  the  Sodety  a  awiea  of 
BMteoralegice'  taUM  kept  at  CarlUle  for  the  fir^t  tweaty-feur 
yeeie  of  the  eentnry.  The  resnlts  seem  mainly  to  conoir  with 
dMiee  of  Prof.  PLiyfair — (he  mean  tempermlare  for  ^  twenty- 
finr  yeaw  being  47"-4547,  being  3'  hijfh'  r  than  the  average 
of  the  tea  yaan  from  1773  to  1783  at  Rranxholm,  and  a* 
Uj^MT  than  the  BMan  temperature  of  the  ^even  years  from  1770 
to  1776  at  HawkhiU.  The  hinhe-t  tnnjicraturc  I  h  avc  III  ■t<-il 
to  taeae  rttnma  is  that  of  May  1S07,  when  the  tli.rmimeter 
stood  at  85'  at  Carlisle^  and  the' next,  that  on  the  i;th  of  .Aupt-t, 
1770,  when  the  thermometer  at  Ilawkhill  w.xs  at  Si  \  The  two 
vears  of  the  century  in  which  the  mean  tnnifrature  wa<  the 
Uriiest  were  181 1  and  1S22,  in  bi.th  <  f  which  vcars  it  wan  40'. 

Of  the  purely  scientific  part  of  tlif  Knyal  Society's  work  f  r 
the  fir»t  fifteen  yc.vs  of  its  laUiur-,  «  hiie  1  InH^n  and  lilack  .iiui 
Playftur  and  Stewart  were  in  full  vigour,  it  is  not  t  >i  much  to 
•ay  It  was  brilliant— full  of  interest,  full  r.f  [njwer.  and  full  of 
enthusiasm.  The  first  great  fmimler  of  conr  c  -jradually  w  ancil, 
and  all  »uch  associations  arc  nece-.  nrily  .uhiccteil  to  allerati->n>* 
of  the  tide,  hut  as  the  talc  goc-  on  the  mathematical  papers 
begin  to  hear  the  names  of  John  I^slic  and  William  Wallace. 
We  encounter  Walter  Scott  in  1800.  in  180.S  the  name  of  David 
Brewster,  and  in  18 11  that  of  Sir  Thomas  Mac<!  'U  'all  Brisbane, 
who? e  names  adorned  and  whose  lahour-  wtie  in  the  future  the 
prop  and  -tay  of  the  S-iciety.  Of  Scott  I  nce<l  not -peak  ;  hut 
of  the  services  rcnderei I  by  lirc.vs'or  i!  is  inipo-sild.  to  exprc-s 
my>elf  l<>a  >.frongly.  He.  too,  like  Playfair,  hid  a  mind 
of  rare  vcr-atiiity.  Uc  c  luld  observe,  .\s  well  as  dra  v  from  his 
own  resources.  I  le  could  reason  as  well  a-  describe.  1  le  could 
liUiM  a  fr.  riicrtork  ..f  Miund  deduction  IVojh  the  most  unpromis- 
ing hypitlicsi-,  ami  wor's  out  with  untli:.'-.:lft!:  • 'ijrit  the  thre.ad 
of  demonstration,  ho  a  ever  slender.  Mt  v.i/lho  mist  prolific 
contributor  of  his  day  ;  nor  do  I  think  tliat  .uiv  one  Imt  himself 
in  these  times  could  have  keyit  the  fire  !i-htt*<l  Iv  Ilutton  and 
Playfair  burning  so  brilliantly.  For  if  is  not  to  hcdist^ui  cd  tha; 
in  the  heat  of  the  Continental  stru.;i;le  an  air  of  languor  crti  i  s 
over  the  proceedings.  The  joyous  enthusiasm  of  17.S3  refu  cs 
to  be  invoked,  and  is  clicit.d  in  vain.  Nor  is  it  wonderful. 
When  the  G«u1j  were  fo  nearly  at  our  gales,  the  vafcty  of  our 
own  coninion wealth  was  comparatively  our  only  care.  But  when 
181 5  had  arrived,  and  men's  minds,  set  free  from  the  long 
anxiety,  ha  I  again  tranquillity  to  cultivate  the  art.  of  i*ace,  tlie 
energy  of  the  rebound  was  great,  and  the  history  of  iJritish 
■dence  has  lieen  one  continual  triumph  ever  since.  By  the 
exertions  Mf  lirc^sii  r  and  Hrisbane,  and  many  other  associates, 
our  Society  a;;ni!i  iK-^an  to  flourish,  both  leading  and  following 
the  cour  (  of  discovery  as  the  stream  flowed  on.  Both  of  thfsc 
men  c  i.iii  d  to  l,c  the  yiride  and  ornament  of  the  Society  l  .ng 
after  the  cxpir.uion  of  t!ie  half-century  which  I  have  a».signe<l 
to  myself  iVs  my  lm.it.  lor  Thomas  Brisbane  succeeded  Sir  Walter 
Scott  as  prcsiricnt  In  1832,  and  survived  until  i860.  Long  before 
that  a  lie  '  rjrneration  had  surroonded  the  veteran  philosophers, 
and  tlu  ir  df-stiny  has  lieen  to  reooont  and  carry  forward  dis- 
coveries  f  which  even  Brewster  and  Briibaae  hardly  dreamt. 

"  I  II on-h  for  the  present  of  thisretrospecl,  and  the  sleivdcr  tribute 
I  have  attempted  to  pay  to  the  memory  and  labours  of  a  mascu- 
line and  powerfal  gcacratian.   That  we  have  built  on  their 


discoveries  and  leant  even  bv  their  errors  is  qnite  true  ;  for  ^ 
hitloiy  of  the  tfoond  half  of  the  eentnry  exhibits  science  lu  v. 
advance  of  t7S3,  aad  even  of  1833.  lu  1783  CBolo|gr  was  ia  Ht 
infaacy ;  patiBOBlolo|Dr  was  all  but  unknown.  Cavier  waa  oaK 
then  commencing  his  pursuits  in  comparative  anatomy,  whia 
»  ere  to  end  in  reproducing  the  forms  of  extinct  life,  'llie  Glaciil 
ejKich  bad  not  then  l>ccn  elucidated  by  the  research  aJidgcaiL. 
of  Forties  and  Ajiacvsjz,  and  the  dynamic  U.eory  of  heat  waaitit 
unproclaiuied.  Ibe  wonders  of  the  jthot  .graphic  art  were 
unknown  even  in  1833,  for  Talbot  and  Daguerre  dui  not  come 
on  the  scene  for  several  yaaift  afto-wards.  In  1813  the  apoodr 
and  disciples  of  evolutien  had  not  broken  groond^oa  that  vm 
fieUofinqoiiy.  Spectrom  aaidysis  and  the  Burvelkiaa  tcsali* 
which  it  has  already  femiahad  and  tho  c  which  it  fnomises  h» 
ia  oar  day  only  hiavlded  the  advent  of  a  new  science.  Ba: 
hoteefar  fir  ia  admaee  of  the  fauadcn  of  the  Royal  Sodeiy  Ac 
cureat  philcaopher  aiay  be^  there  was  a  robustnera  aad 
teriotie  ladivideaK^  aboat  die  great  men  of  that  | 
which  we  may  not  hqpe  to  see  fcnlaced.  We  aiay 
indeed,  wehope— that  thedoee  of  ne  BHrt  ccatoiy  will  find  I 
pragreasef  haowleilgeaafar  adeaacedbqroadils  ] 
ai  we  diiak  thatthe  acianGeof  lo-dayisbcyoad  the  1 
aeentory  ago.  Wt'augr be canrad  that hefwe tha 
Biaay  tarames,  itin  hi  dn  fe|^  of  hypotheali,  will  ha»a  l» 
coaa  eeitaiatie^  aad  dMt  aauqr  MppoMd  ecttaatiet  han 
tamed  oat  fritadei.  Many  errors  will  have  been  comctee, 
aHUcrdacfaaadiNraliledi  auuy  theories  confiraaed  orrtfud^at 
Oe  baror  aieailafaiBd  fitet,  aa  thoee  of  1783  ham  taaea.  Vc 
evea  then  will  our  sneoesson,  I  traat,  as  we  do  now. 
reverently  before  the  memory  of  oar  founders.  Haofiy  is  tie 
institution  which  can  show  snch  a  muster-roU,  and  lu|>p>'  tbe 
country  which  can  boast  soch  sons.  I  take  leave  of  my  tbea.^ 
with  the  fervent  hope  and  firm  conviction  that  is  the  ceemy 
which  we  now  inaagurate  the  Roval  Society  wrill  cortan 
with  success  the  nuble  task  to  which  by  its  charter  it  is  dcvtuai', 
of  investigating  the  hidden  treasures  of  nature  and  approteiadit 
them  to  the  botefitand  happiaoas  of  mankiad." 


mSThyiCT 

I.  it  lktn«  Stitmet  if  ^mfavaHBt  Pijrckt/tgy  f 

"  TN  the  family  of  the  sciences  Comparative  P^ychD'ojty  a^i 
claim  nearest  kinship  with  Comparative  Anatomy;  fot  jut 
as  the  latter  aims  at  a  .scientific  coniparis  ;ii  of  the  b<jdiiy  strac- 
tures  of  organisms,  so  the  fortxer  aims  at  a  similar  couirxartsw 
of  tiic.i  iiiculal  '  truc'ures.  '  These  words  form  the  oiitrit  i;ie> 
fence  of  Mr.  G.  J.  KomaiiL-s'  intr  (Uiction  to  bi,  recently 
lishe<:l  volume  un  "Mental  1  \  l.iti  'ii  i;i  .VnimaK,''  and  m  : 
f<x)tnote  he  is  careful  to  rcniiinl  that  the  phrase  "  ine-i!. 
structure^  "  is  used  in  a  iiic(.i|  h-.n  ical  ^ei>-c.  l  et  u-^  c  .-i  i-r 
hov,  far  a  ci  iii]Mrison  of  the  menial  struclures  of  animai»,  evct 
in  a  iiicta]ihorical  senx-,  j.  |;os>iblc. 

Our  knowledge  of  niind  is  cither  direct  or  inferential  :  '"Le 
on  the  part  of  e.ith  individual  so  far  xs  his  own  indivia.uil  J 
is  C'  nccnu-d  ;  inferential  so  far  a.s  the  minds  of  others  c- 
ceriR-d.    I  or  li  is  a  law  of  our  being  that  ndnd  ciniiot  c  -mc  itt- 
direct  c.iiitact  with  mind.    This  fact— that  the  mental  i  r.xxs-;- 
of  our  neighbours  can  never  come  v\itbin  the  >oheic  of  Of 
objective  knowleilge — has  long  been  recognised  (~ee  fj  ^z. 
Iterkeley,   "  Princ.   Hum.  Know.,''  §S  27  and  145;  Kir; 
<luofe<l  in  F.  Pollock's  "  Sjiino/ji,"  p.  177)  ;  and  tlic  late  I  j! 
ClilTor<l  (^ec  "  Lectures  an<l  Ks^ays,"  v  1.  11.  p.  JJ)  co'ned  '.Kt 
exceedingly  convenient  term  t'if.tivi  as  descriptive  of  that  cU- 
of  phenomena  which  bei mg  lu  ulicr  lo  ilic  sulijcctive  n  .r  t  1  i  " 
■ibjcctivc  category.    My  neighbour's  mind  is  not  and  never  csa 
he  ,^11  object  ;  it  is  an  eject,  an  image  of  my  own  mind  tbrawa 
out  from  myself.    Into  every  human  being  that  1  meet  I  breath: 
this  -^ubtle  lireatli  ;  and  that  man  Ijecomes  for  inc  a  living  sinL 

Our  knowled  je  of  mind  is  therefore  partly  subjective,  psrth 
ejective.  Now  it  is  perfectly  obvious  that,  were  I  an  isoialM 
unit,  shut  off  from  all  communication  with  my  fellows,  no  scitaa 
of  psychology  would  be  possible  for  me.  I  might  by  the  aaalyw' 
of  my  own  mental  processes  arrive  at  certain  condnaioos  wi'*! 
regard  lo  my  own  states  of  consciousness  ;  I  might  reach  iomt 
sort  of  kno\\  ledge  of  the  workiaK  of  myowaaaiai.  Bet  (his 
wouM  !'.t  1  e  a  science  of  ndndTAadeaae  ofadadealyhecaaM 
ixissildc  when  I  am  able  to  compare  aifOini  COadmiaw  widi 
those  which  my  ncigbUnirs  have  reocwl  ia  a  similar  naaasr. 
By  means  of  kngoage  human  bcii^s  OiB  rwmanliatw  ta  each 
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olher  the  rerallB  whidi  eacb  has  obbuned ;  and  each  hnnian 

being  \%v^A»t»  nAtnit  thm  rmilta  t»  th*  ttMt  if  sMictwtvtrifia^^ 
tion.  For  bnaukn  being*  thenAne  a  tdrntt  of  jpncbologjr  is 
possible  just  in  so  fiar  as  the  malts  obtained  inairectljr  are 
capable  of  direct  vtHficaHon. 

One  of  the  most  remarkable  remits  of  modern  sdeatific  tnres- 
tigation  is  the  estaUishment  of  a  more  or  less  definite  parallelism 
between  the  phenomena  of  ejective  psychology  (thus  capable  oF 
subjective  verification)  and  certain  objective  phenomena  of 
)  hysiolojjy — a  paralleli.sm  of  psychosis  and  neurwi^  But  liiese 
phenomena  of  physiology  are  not  restricted  to  the  human  sub- 
ject ;  ■\x\<\  we  therefore  have  grounds  for  t>elievinK  that  running 
jiar.'.ll'  1  '  '  tl  r  :-rMiro>L-.  uf  animals  there  are  certain  p>ychMses. 
And  I!  uuul  1  sccm  at  tiist  5ij;hl  po^sible  that  corre--iioniling  to  a 
'•ciciice  of  comparstive  neiir^j-ii  u  c  might  have  a  science  of  com- 
parative ]>sychosis.  Wc  wu.st  remember,  however,  that  it  is 
only  on  the  lower  mental  leveU,  so  to  speali,  that  we  know  any- 
thing approaching  to  definiteness  with  reg.trd  to  the  paralleli!.!ii 
of  neuro  is  and  psychosis.  All,  therefore,  that,  as  scientific 
investigators,  ise  scctu  to  have  any  grounds  for  inferring  is  that 
acc  ompanying  the  neuroses  of  animals  there  arc  in  all  ^jroliahility 
sotuc  kind  of  |>sychoses.  \Vc  may  speculate  as  t  >  the  character 
of  ihoc  I  '-ycboncs — aiii!  in  tlic  ca-sc  of  the  liifjher  mammalia  our 
speculations  arc  probably  by  no  menn»  «Mitli;es>  -but  we  cannot 
construct  a  cmiparative  scitnce  of  these  :,i->t:lio-cs  because  the 
results  we  obtain  ejcctively  are  incaj  able  <*f  ilirect  vcrificati  >n. 
As  a  s]>ecuIalion  modern  coiiitructivc  p  ychology  ha>  its  value 
— like  other  speculations  it  may  ;;ivc  direction  ta  our  ^cieiuific 
investigatiijiis— but  let  us  nut  forj^et  that  tho  iiiv.ilii.iiiic  procaSS 
of  vcriiicatian  is,  from  the  nature  of  the  ca^e,  un|><i-Mhle. 

To  sum  up.  All  our  knowledge  of  mimU  other  t)v»n  our  own 
is  ejective  ;  hut  in  the  case  of  human  p>ycholo,;y  ihe  resuhs 
reached  ejcctively  may  l)e  verified  subjectively.  Animal  minil> 
are  also  ejective  ;  they  are  more  or  less  distorted  images  of  our 
own  minds.  15ut  such  i-  \h<:  rx'.ra' inlinary  conijilexily  of  the 
huiii.Tii  nniirl  — a  complexity  largely  due  to  the  use  of  lansjuage  — 
tbsu  u  .J  may  well  suppose  that  any  conception  we  cm  form  of 
animal  consciousness  is  cxceefiinKly  far  from  being  a  true  con- 
ception. The  result.s  of  conijiaiaiive  I'^ychology — the  science 
which  has  for  its  object  the  comparative  study  of  these  distorted 
images  of  our  own  mental  processes — are  incapable  of  verifica- 
tion. These  are  the  facts  which  have  to  be  taken  into  considera- 
tion w  hen  we  seek  an  answer  to  the  question  "  Is  there  a  science 
of  cooiparjiive  psycholc^?"  Notvrithstanding  that  it  l  as  won 
for  itself  a  more  or  less  recognised  place  among  the  ^ci  nces  I 
Tentnre  to  submit  that  oar  answer  to  this  question  should  l>-  an 
onkatic  negative. 

It  must  be  noted,  however,  that  I  here  mean  by  psycliology 
the  science  which  deals  with  subject  and  eject.  If  we  include 
onder  psychology  the  science  which  deals  irith  the  "  perpetual 
•djttstmenu  of  special  ioiier  actions  to  special  cater  actions  which 
accompinics  increasing  evolution  of  the  Mfvous  »yiitem,"  or  that 
to  w  hich  .Mr.  Herbert  Spencer  gives  ^aftlBeff^A'//'«r  psychology 
( ' '  Prin.  Pndiol.,"  voL  i.  p.  14a),  oar  answer  will  of  course  be 
different  Ot^CCtiTt  pqrchologf,  or  the  comparative  physiology 
of  the  nervous  system  plus  a  comparative  study  of  the  corre- 
sponding adjustive  actions,  has  every  right  to  be  termed  a  .science 
because  the  lemlta  obtained  adodt  w  verification.  And  it  is  a 
scieiicc  in  wUbh  Venrkr,  Hitrig,  Ro«UMs»  and  otbcn  kava  done 
food  work. 

a.  Tht  Ptati  if  Cmueimismtt 

There  would  seem  to  be  four  hy]>  'lie  l->  wiib  regard  to  the 
place  of  CDnsciausness  in  the  animal  uorld. 

I.  That  accordinjj  to  which  con-cinn  ncs,  i 
(Free  Will). 

%.  That  according  to  whicii  ci  n  cio  ;  iie^^  i- 
(Automatism). 

3.  That    according   to   whicli    c /nsci  jusnc 
(Consci  iM-  Automati-,mi. 

4.  iliat  according  to  which  con«ciou«nes.s  is  a  guide  (Deter- 
miiiiani)* 

I.  /hr  lfSK---B]rlinc Willi httanNaa the powcrof initiating 
aadcM  bf  Uw  aere  vaUdoa  of  tbe  Mir.conaciaw  Ksi».  The 
aiaffrfsa  of  frae  wiH  ianrabna  aa  intoifcuaoe  ab  txM  with  the 
notnai  wos'king  of  tlio  aapmas  ^stcai* 

This  is  not  the  place  for  a  discussion  of  fna  will  and  deter- 
minisin.   That  bottle  must  be  fought  out  nitliin  the  domain  of 
Ftooi  ill  boHiqg  on  the  quotioa  of  aaimal 


a  motive  pawer 
alli>L;ctIifr  ab-ent 
i-  a  i)roduct 


consciousness,  however,  I  VKf  he  yailltel  to  aqr  a  fvn  wofdi 

on  the  subject  . 
The  auwer  which  the  otdinan  hdiefer  fafteevU  fbai  to 

the  determinist  is  contained  in  anee  Nddl  / <mm  ( ' 
he  thinks  tlutt  there  is  an  end  of  the  matter.  But  die  fcal  ] 
at  issue  lies  deeper  down,  and  Is  involved  in  theqaeitol  ^ 
am  I?  Let  us  hear  the  answer  which  the  detemdaiit  fibci  to 
this  fjuestion.  I  am,  he  replies,  the  sum  of  my  slatM  of  00(i» 
sciousncss  at  any  moment.  Apart  from  the  stream  of  mjTMBlll 
slates  I,  as  a  self-conscious  imiividual,  have  no  existenoe.  lUe 
stream  of  conscious  stales  or  psychoses  I  believe  to  be  the  snb- 
jeclive  asjiect  of  a  stream  of  ticrvous  states  or  neuroses.  And 
this  strciui^  is  rigidly  subject  to  law.  But  if  these  states  of  ndai 
— under  w  hich  head  must  be  included  states  of  definite  conseiona« 
ncss  states  of  sub-c  )nsciousness,  and  states  of  submerged  con- 
scionsnc's — if  thc^c  states  of  mind,  T  say,  constitute  me,  then, 
since  these  states  of  mind  detennine  those  which  fallow,  thcie 
following  states,  and  the  actions  which  accompany  them,  are 
determined  by  me.  Hut  at  the  same  time  they  are  part  of  an 
orderly  sequence  subject  to  lavw  The  m  mient  I  identify  myself 
with  my  states  of  mind  I  begin  to  see  clc  ir'.y  that  free  will  in  die 
common-sense  acccptatitm  of  the  tonn—  that  is,  a  sense  of  indi- 
vidual choice — is  perfectly  compatihle  with  the  doctrine  of  deter- 
minism that  my  mind  is  completely  subject  to  law.  The  cnse 
of  choice  I  undoubtedly  po>'csj  is  due  to  the  temporary  equi- 
librium of  motives  and  the  eventual  prevalence  of  one  set  of 
motive-,  over  another  set  of  motives.  The  freedom  which  every 
loan  is  consci  Ills  of  ixjssessing  is  freedom  to  act  in  accordance 
with  his  own  character. 

*' Freedom,"  says  Kant,  "is  such  a  property  of  the  v.nll  as 
enables  living  .igeiits  Jo  originate  events  independently  of  foreign 
determining  cau-cs."  This  at  tir>t  sight  seems  utterly  opposed 
1 0  determinism.  .\nd  yet  it  contains  a  central  core  of  truth 
which  every  de-.erjiii  ii-t  will  accept.  No  determinist  can  deny 
that  every  human  Uein  j  c  ittics  at^u!  with  him  a  special  some- 
thing, peculiar  to  himself,  which  i.  .t  most  iinp)rtaiit  factor — 
constitule<l  .xs  wc  are,  the  m o-t  imp  ttai.t  f.ictor — in  deteriinning 
his  choice  in  anv  act  of  volition.  This  special  something  we  call, 
ejectively,  his  character,  and,  objectively,  his  organisation.  Men 
are  not  like  inorganic  clouds  at  the  mercy  of  external  force-,  but 
contain  the  springs  of  action  in  themselves.  The  brain  is  not 
merely  a  mass  of  inert  nutter  ;  but  a  mass  of  matter  cunningly 
organised,  in  which  is  locked  up  a  vast  store  of  potential  energy. 
The  organism  is,  moreover,  a  variii''!f  piece  of  mechanism. 
Hence  at  different  times  it  reacts  differently  under  the  influence 
of  the  same  stimulus.  And  this  difference  i.f  rcarti  m  helps  to 
tlx  the  idea  that  the  will  is  alwolutely  free.  On  a  certain  cKXii- 
sion  we  acted  in  a  certain  way.  We  see  on  rellection  that  our 
action  was  not  the  best.  On  a  similar  occasion  afterwards  we 
act  differently.  And  we  then  imagine  that  wc  could  have  acted 
diffiventfy  in  the  first  instance.  But  it  is  clear  that  the  two 
cases  arc  not  alike.  Reflection  has  altered  one  of  the  deter- 
minants of  action,  the  character.  The  character  having  changed, 
the  action  is  different.  Such  a  definition  as  Kant's — the  ci.sential 
t»uth  of  which  I  take  to  be  that  a  man's  actions  are  the  outcome 
of  his  character — is  as  valuable  to  the  determinist  as  to  any  one 
else.  At  the  same  time  "It  is  inconceivable,"  as  Chaldai 
Creskas  said  long  ago  {area  1410),  "that  two  men,  being  them- 
selves of  like  temper  and  character,  and  hiving  liefore  them  like 
object.s  of  djoice  in  like  dreumstances,  should  choose  differ- 
ently "  (quoted  from  F.  Pdlloek's  "  Spinora,"  p.  96). 

Detenniassm  simply  comes  to  this — that  both  on  the  objeetive 
■Ide  and  on  die  subjective  side  our  actions  arc  determined^by 
law.  On  the  one  hand  a  pttfect  knowledge  of  the  organism 
//m  a  perfect  knowledge  01  any  stimulus  and  the  .surrounding 
condidons  woold  enable  ns  to  say  how  the  oripuiiim  would  act 
under  dtet  itfnda*.  On  the  other  hand  a  perfect  knowledge  of 
tbedtander  /Asr  a  perfect  knowledge  of  any  motive  and  the 
ctrcBmstaBeceeftheceae  wonld  enable  ns  to  say  what  feelings 
wonid  walk  (Oe  actiona  beii«  the  obiecdve  side  of  the  feeling  ). 
If  free  will  ft  la  aemt  that  Mreedona  are  ae  outcome  of  the 
piar  of  a  iiwllw  iitiiiiiilili  oB  oar dwneter-organisation,  then  free 
win  and  detenafadon  an  at  one. 

BatdiiiiaBotwhatitmeiiitfagrthotowho  aafattahi  the  doc- 
trine of  free  wilt.  Wbatianeuithvdiemta^lt—diat  presiding 
.•ilikeoveronrftoi^diaadaedons,&ltiatiag,gDldlaft  andinhibit- 
ing,  there  is  a  eeiwn  masterful  entitf,"  oe  ■df<eonadou»  B^, 
This  Ego,  though  in  no  wisecoBnoetod  widi  oor  bodily  omain* 
tion,  has  nevertheless  the  power  of  interfering  with  the  acdOB  of 
that  o^aaisation.  And  ft  is  aheolntely  free,  attoriy  nafetteied 
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by  Uw.    lliis  <1  ictri  le  I  reject  :  not  l>ccau>e  I  am  in  a  poMliiin  | 
to  di -prove  it,  but  l>ecan>e  I  see  no  reason  for  accepting  it.  And 
rejecting  thi-  doctrine  in  the  sphere  of  the  hunma  miml,  I  fi-d  \ 
bound  to  reject  it  iri  the  sphere  of  animal  intelli(;encc.    Hut  I  j 
am  not  blind  to  th?  fact  that  many  of  my  ncighi)  surs  do  uo;  \ 
reject  it  in  the  sphere  of  the  human  iiiiri(i.    To  them  tw  o  cour-^cs  ' 
arc  open  :  cither  to  extend  ir  into  the  sphere  of  animal  intelli- 
gence, or  luit  so  to  extciui  it.    If  thejr  do  so  extend  it,  they 
thereby  render  the  slu.ly  of  animal  intelligence  incipabic  of 
scientific  trcatnjent,  even  from  the  objective  itan  Ipoint,  by  tlic 
intrjduction  of  a  iactor  not  subject  to  la>v.    If  the/  do  not  so 
cKtend  it,  they  mit  Mcept  OM  of  the  ihraa  vfom  ant  to  be 
considered. 

3.  Aittomntism. — Very  little  space  need  be  dev.jted  to  a  doc- 
trine that  very  fe.v  belicv  ;.  Tiio.e  who  accept  the  dictrine  of 
the  paralleU>:n  (nr  identity)  of  neuraui  an  1  psychosis  and  add  to 
this  a  belief  in  cvolnti  jii  are  1  ),iically  t>ound  to  accept  the  corol- 
liry  that  the  ncurose.  of  anitnal?  arc  accompanied  by  some  kind 
of  psychos  which  more  or  lesi  dimly  forcdiadoir  our  own 
psychoses.  Tho.'ie,  however,  who  reject  the  hypothesis  of  evolu- 
tion, or  at  least  deny  iu  application  to  the  mind  of  man,  and 
who  beli«re  in  the  doctrine  of  free  will  a<  restricted  to  the  huoian 
bein^  will,  not  improS.tblv,  aeoeut  the  doctrine  of  automatism 
in  animals.  In  any  l  1  <c  k  is  a  theory  np^n  which  the  study  of 
0»aiuc  processes,  reflex,  instinctive,  and  intelligent  (or  selective), 
admits  of  licientific  treatment.  It  is  indeel  "objective  psycho- 
logy "  plus  the  dogjiatic  assertion  that  cons  ;ioasness  is  absent 

dOiHsciaus  AutanfUum. — "Ma*erialism,"8ty»Mr.  Romaoai, 
ksicaU/  bound  to  argue  ii  this  way :  We  cannot  conceive  of 
a  eoaadflai  idea,  or  mental  change,  a<i  in  any  way  affecting  the 
SJUK  9f  a  eerebral  ren:fx,  or  material  change ;  while,  00  the 
oflarlend,  oar  knowledge  of  the  conservation  of  cnei^r  teaches 
W  es  axiom  that  the  cerebral  changes  must  determme  each 
ether  fai  their  sequence  as  in  a  ontinu  ius  series.  Nowhere  can 
we  suppose  the  physical  procevi  to  be  interrupted  or  diverted  by 
ihc  p<ychical  process;  and  therefore  we  mait  eonclnde  that 
th  jught  and  volition  really  play  no  part  in  dettfmiaiog  eetioo. 
ThoaghU  and  feelings  are  but  irdieesiridcfa  ^ow  in  vS»  mimr 
of  the  mind  certain  changes  that  are  pmrfifrtlug  ia  the  matter  of 
the  brain,  and  are  as  inefficient  in  mflaendng  Hboat  daoflM  as 
theahadowof  adoiiditpoweriea  to  direct  the  noveaieiita  of 
diit  ef  ^ich  it  b  dte  shadow.  .  .  .  This  it  opposed  to 
eoasmon  sense,  becaase  ere  all  fed  it  is  pnoHcallr  iafosrible  to 
lidieve  that  the  world  woold  ram  have  beea  eueify  what  it  is 
even  if  coosdoasBea,  thought,  and  voUlioalMd  aefcr  appeared 
npon  the  scene— that  railway  traim  wstdA  Ittve  been  mimii^ 
filled  with  mindlen  paaemers  or  that  tdeplwes  wodtt  have 
beea  invented  bv  bcune  Ait  eiall  net  Ihiui  to  mail  to  eers 
that  ooold  nit  hear"  {URmUmtk  CMkwv,  DmmUMi,  iSta, 
p.8»).  Hbir  Iw  the  msterialist^dMkfSnliKidis  of  whose 
oocmne  are  apt  to  be  foroed  on  Ua  fton  all  riifcrt  Is  ready  to 
aeeeptthispwtiealerlcMdealfeidt  Ileaveitfar  Mmtosay.  It 
It  at  ai»  rate  a  pooiQe  view,  aad«  She  Ihit  of  naonscious 
aetealMa^  Js  one  n^  yAUx  a  ectaiilMic  tieatoMot  of  organic 

4  AAnarim'ias.— TUs  view  has  already  beea  incide  iuUy 

Ka  onder  die  headiec  of  Oe  direetlv  oppiacd  d  ictrioe  of 
trill  It  is  tfie  dielriae  of  the  pandlelism  (or  identity)  of 
MVeeas  and  p  ych^ses,  which,  both  in  their  subjective  and  ob- 
jeetbe  aspect*,  are  rigidly  law-bonod.  Delerminisn  may  tie 
tiealed  csthsr  fron  the  philosophical  or  froai  the  scientific 
StaiwlpBiwh  Fro  n  the  point  of  view  of  the  man  of  science  we 
nay  say  that  coasciouincH  u  a  guide  to  action  and  has  l>eea  a 
goide  in  evoluti  >n  ;  that  daring  the  proces-^  of  evolution  there 
mdually  emer..;ed  something  distantly  related  to  w  hat  we  know 
to  ourselves  as  consciousness,  which  at  a  very  early  5ta.;e  of  evo- 
Ivtion  became,  so  to  speak,  palsiised  into  pleas  jr.iblo  an  1  p.iin- 
ful:  that  tha!>e  acti  >ns  wbich  were  a-sociate  l  '.vith  plei.sur.il(le 
fbelingj  were  mirc  fretiuetitl/ p.-iform- i  than  tlio  c  assocLiled 
wi&  painful  feelings ;  that  tlus;  or^aiu-ui^  in  which  there  was 
an  association  between  ri^j'.il  action  an  i  idcasurahle  feelings 
would  stand  a  better  cliancc  of  su.-^iv.il  than  th  jse  in  which 
the  association  w.as  between  ssron.;  acti  m,  and  plea>urable  feel- 
ings ;  and  that  finally  those  orj^anisins  in  which  conscious 
adjustments  of  all  orders  were  nv.re  perfectly  developed  would 
be  the  winners  in  life's  race.  .Some  such  dedactions  as  these 
would  seem  to  be  alllni^sible  on  the  hy[X)lhesij  of  evolution. 
With  such  questions  .as  How  have  p.ychoscs  become  a<;sociatcd 
with  neuroses?  or  Why  have  psychoses  t)cen  associated  with 
neuroses  ?  or  How  can  p^chocis  exercise  a  guiding  inBuance  oa 


neurosis? — with  such  questions  as  these  the  man  of  science.  .-■ 
sue*!,  has  nothing  to  do.  These  are  questions  for 
pliilosopher,  and  this  is,  therefore,  not  the  place  tJ  drscu 
•.lieui.  Suffice  it  to  say  that  we  must  either  accept  some  sbc^ 
view  a?  that  advocated  by  C'liffjrd  in  his  ma<»terly  essay  "  On 
the  Nature  of  Things  in  Themselves"  ("  Lectures  and  KSBB^' 
vol.  ii.  p.  71)  or  be  content  to  c  mfcss  our  ignorance. 

Ui>on  this  view  of  the  place  of  cinscinusncss  in  the  aMWl 
kingdom,  the  study  of  or^j-inic  pr  icesM's,  rcdex,  instinctive,  lirf 
iiitclli^jont  (or  selective),  admits  o^  s<:ie:itil:i  tre.i'.incnt.  A 
science  of  "objective  psychology"  i<  possible  for  us  ;  and  a 
adeaee  of  4^ective  piydMlocf  it  also  positbh^  hataoktea^ 

3.  TV  LafM  tf  Cmtetmtnm 

One  of  the  iao*t  sardy  established  iadaetieaa  of  psychoIo{T 
is  this :  that  the  more  frequently  an  aedon  is  performed  the 
more  psrfscdy  aotooiatic  does  it  MOoeW'-^he  aotv  docs  it  acad 
to  pass  iato  stereotjipod  reflex  aetiea.  Aetkm  whidk  ate  k 
first  perfcrawd  with  ttat  dotalto  ooaciMsnees  implied  tn  the 
tcna  eleia  attnttott  obM)  altar  ini|aeat  lepetitini,  be  perf  oraef 
alin-M^^tf  not  ito  fs^.  aglwrt^giwwM|^g^tec^^ 

eaaaaarteas  aeeessaiy  for  the  perforMa-oa  «f  anCidB  action* 
sail  of  aelioBs  Am  gaUUl  hdheooe  of  «0McionM«  night  i- 
withdrawn. 

This  principle  li  to)  well  kaowa  to  iwnira  ilhuliatioa  fcerr 
I  shaU  tlMfsfaca  aoataat  aiyadf  with  dnndi«  attaalioa  to  oae  or 
two  of  ite  eotreOariee. 

t.  SaoatheMMaielioB  er  set  of  eeHons  awy  be  pcrforawd 
wfthfidloaqschmsaeH— aeaBsdonsncssoftheeadinview,  aadct 
the  means  necessary  to  that  end— with  indefinite  oonsdoeBaew,  or 
with  a  vaatshinf  aoKMOt  of  e-mseionsness,  it  is  impossible  for  me 
to  say  what  anount  of  cm^cioasness,  if  any,  an  a^oo  perforJieii 
by  my  neighbour  involves.  Again  and  again  wc  see  oar  aetgh- 
boars  perform  moat  eoespUctted  actions — soch  as  winding  np 
their  watches — srith  so  little  cmsdoasqess  as  to  leave  no  trace 
npon  the  memory.  Aberoethy  quotes  a  case  of  a  lawyer  writins 
out  an  important  opinion  in  his  sleep.  .Still  more  impcKsstble  i' 
it  fur  me  to  My  what  am  -unt  of  consciousness,  if  any,  an  actio* 
performed  by  one  of  my  dumb  companions  involves.  Decapntated 
frogs — in  which  we  have  «)tic  grounds  for  btlievinj;  that  cia- 
sciousness  is  absent — perform  a  nu  uber  of  socmin'jly  purposive 
actions. 

2.  .Since  th>sr  actions  which  are  fre  pien'ly  and  p-ersistently 
performed  by  the  individual '.lave  a  tcn  lcncy  to  pa^;  into  tb- 
BUtomatic  and  unconscious  stj..;c,  it  would  seem  highly  prihaMr 
that  thos*  acti  >ns  >«hici  have  be^n  i^crforrned  ii  jt  only  fir  th- 
individual  but  by  a  lonj;  hue  of  ances'or'  "  hose  or.j.^nisati  >n  .V 
inli;rit>  are,  or  very  s.  1.1  1  become,  completely,  or  in  a  very  hi; 
de(jret\  aut  niiitic  and  iiric  >nscious.    Whrican  say  w'hat  amoont 

of  cjnscioiisiie^s,  ifanv,  i.  involved  in  the  actioaa  of  iiewly*e»» 

piglings  or  newly  hatched  chicks? 

3.  It  would  therefor.-  sc;m  difficult  or  impossible  tO diipsOSt 
the  hypfithcsis  that  all  truly  in»tinctive  actions — in  so  far  as  they 
are  no;  mo  iilied  (as  they  s  >  often  are  modified)  by  .1  li'tlc  Jose 
of  reason  —  ^rc  automatic  and  unconscious.  I  do  not  mean  to 
maintain  that  bypithe-is.  But  I  !>ay  that,  having  regard  to  the 
known  pheaomenoa  of  the  lapse  of  consciousaets^  I  do  not  see 
how  dMt  Iqrpedieris  eoold  ha  tfipcoead. 

4.  Tkt P^ytMigM D^tMmtfimiitmct 

"Instinct,"  says  Mr.  Rom.mes  in  his  recently  publisbeJ 
"Mental  Evolution  in  Animals  "  (|>.  159),  repeating  the  dcfinitia9 
given  ill  "  .Vnimil  Intelligence  '  (p.  17),  "  In~tirict  ;  -  retlex 
action  into  which  there  is  i  ufwrted  the  element  of  corkscidasnesf. 
The  term  is  thercf  >re  a  generic  one,  comprising  all  those  facol 
tics  of  mind  which  arc  concerned  in  c  mscious  and  ailaptive 
action,  .antecedent  to  in  iivi  lual  experience,  without  ncccsjn 
knowledge  of  the  relation  between  means  employed  and  ends 
attained,  but  similarly  performed  under  -.mul.ar  and  frequently 
recirrinu  circumstances  by  all  individuals  of  the  >.anic  sj-e^ies,'' 

I'o  s-,;jh  a  psych  ilj(;ical  definition  of  in-tinc'.  thci?"  ceni 
me  to  Ije  two  ^;rive  objections.  First,  there  is  the  jjencr.d  oL^cc- 
lion,  indicated  in  the  lir  t  section,  arising  out  of  the  eject i ve natn.'^c 
of  our  kn  >wlc>l.;e  of  anim.il  consciousnei>.  Secondly,  there  i>  the 
special  objection  raised  under  the  head  of  "  The  I-ajise  of  Cor.- 
sciousuess.  '  These  objections  have  not  tscajied  Mr.  K  imaiio 
n  'lice,  but  I  think  he  underestimates  them.  "  Nri  li ou'jt,"  be 
says  ("Meat.  Evol.,"  p.  160),  "  it  is  often  diificnit,  or  even 
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impc ssible,  to  decide  whether  or  not  a  given  action  implies  the  \ 
prcseoce  of  the  mind-element — i.e.  conscious  as  distin);ui>hed  ! 
from  unconscious  adaptation  ;  but  this  is  ahogctber  a  separate 
matter,  .ind  ha.^  nothing  to  do  with  the  i)ueiticiii  of  dtfinin); 
instinct  in  a  manner  which  shall  be  formally  exclusive,  on  the 
one  liand  of  reflex  action,  and  on  the  other  uf  reason.  "  liut  I 
venture  to  think  that  the  diflicullie^  of  application  are  from  the 
\ery  nature  of  the  case  insuperable,  ai  d  iIi.lI  the  definition  is 
therefore,  whatever  its  logical  value,  piact:c.illy  of  little  service. 

Again,  on  i>.  17  of  hi^  recent  vuluTie,  Mr.  Ri. manes  tclU  us  t 
;li.it  "  the  only  test  [of  the  corv-ci' lu.s  chi  ice  elcmi  nt]  .ve  have  [ 
1-  to  avk  whether  the  ailjustmcntN  di<])Iayed  are  tnvariaMy  the  ' 
-.111. c  under  the  same  circumstances  of  stimulation.    The  only 
I  tincti  tn  between  .idju^tive  movements  due  to  reflex  action, 
nd  adju^livc  movttnenti.  accompanied  by  mental  |)erception, 
_  :i  I  ts  ill  the  former  depending  on  inlieriicl  mechaiii^-ms  with-  | 
;n  the  nervoi;-.  .sy^ten)  beinj;  mo  coiustructcd  a-,  to  clfect  parlitular  \ 
adjustive  movements  in  response  to  pattiiuUr  stimulations,  | 
while  the  latter  are  independent  of  any  .such  iniicritcil  adjustment  | 
of  special  mcchani!.ms  to  the  exigencies  of  special  circum- 
-tances."    And  a  little  further  on  (p.  18)  he  says,  "  It  w  enough 
to  point  to  the  variable  and   incalculatjle  character  of  mental 
ojljustments  as  distinguished  from  the  constant  and  fore; eeable 
character  of  reflex  adjiutments.''    AH  which  may  be  very  true. 
But  it  seems  to  cut  away  the  ground  from  under  his  defini- 
tion of  instinct.    For  surely  « hat  he  says  here  of  reflex  actions 
IS  also  true  of  instinctive  actions.    .Surely  instinctive  actions 
"depend  on  inherited  mechanisms  within  the  neivoas  system 
fteiiijf  so  constructed  as  to  effect  partuulnr  .idjuslive  movements 
in  icsponse  to  f\)riiLular  stimulations."    Surely  we  may  also 
point  to  the  *' constant  and  f  >reseeable  character  of  instinctive 
111  justments." 

15ut  though  an  instinctive  action  may  involve  no  consciousness 
in  the  individual,  it  may  have  involvcvl  consciousnc-s,  during  the 
1  Tc^css  of  its  eviilutii  III,  in  the  ancc-tors  of  the  individual.  In 
I  liis  way,  pci  h.ips,  we  may  admit  o  iisciousnesi  into  our  dcfini- 
lion  of  instinct.  i!ut  if  \vc  hark  Sack  to  ancesttr-  in  one  case, 
ne  may  f.urly  do  so  in  anotbei'.  .\nd  since  the  secondary  in- 
^lintts  of  the  individual  involved  intcUijjencc  in  his  ancestors,  we 
iiiust  import  not  only  consciousness  but  intelligence  into  oar 
riclinition  of  msiinct.  If  we  admit  lapsed  consciousness,  why 
not  admit  lapscil  intellijience  Our  definition  will  then  become  : 
In.stinct  is  retlex  action  into  which  it  imported  (aooerUally)  the 
elements  of  consciousne.'^s  and  intdBgnee^  !■  whkh  CMC 
■  ii.-.tinct  and  r<  ason  run  together. 

It  seems  to  tlicrcfore,  that  the  psychological  definition  of 
instinct  bcks  that  definiteness  of  application  which  is  not  merely 
desirable  bot  essential.  If  I  might  be  permitted  to  paraphrase 
>fr.  Kouanes  I  would  say,  "I  am  penmaded  that  if  we  are  to 
have  any  approach  to  denniteness  in  the  terms  which  we  employ 
— ^not  to  say  to  cleameas  in  our  ideas  conocming  the  things  of 
u  hidi  we  speak— it  is "  tw^  "desirable  to  lotrict  the  word 
instinct  to  mental  as  distinguished  from  non-mental  activity." 
And  this  just  because  it  Ls  so  "difficult,  or  even  impassible,  to 
decide  whether  or  not "  instinctive  actioBs  "imply  toe  DCtsence 
9f  the  mind-element — i.e.  ooMdow  u  dtatiapmied  nMtt  no- 
DOaSCioas  adapution." 

5, — A  Pkytiologi«U  Definition  ef  fvittnct 
"IlMdndhrSMtiaBmBactioM which,  owing  to  their  frc'^uent 

repetition  beaoMi  lo  habteml  fai  tbe  come  of  generations  that 
Ul  the  mmidadi  of  the  gune  spedet  maoatically  perf  orm  the 
•me  actioBliiwlerthe  stimulus  supplied Wtlw  anae  appropriate 
sfreamUnbes."  Thb  (Aniologictl  dcfiution  of  instinct,  which 
-  indfleBtallv  given  bv  Mr.  Romencs  ("Animal  Intell^ence," 
•p.  16-17),  is,  if  I  nblalBe  net^  of  more  pcaetlcal  and  adentific 
lalue  tlw  tke  pqdMqi^  definitba  wfiieh  iauMdiddv  fol- 
ovrs,  ewl  n^ddl  bttrodoeoi  "  the  element  of  conadonsnen^'and 
•frcttltiwofafaid.'' 

WereilinpnriUetBMbw  budnet  in  such  a  manner  as  to 
le  fuiUMl|y  cidndve^  on  the  one  hand,  of  reflex  action,  and,  on 
he  other,  of  IntdlweBt  (or  lekctiye)  action,  without  having 
ecourse  to  the  aaocuted  phenomena  of  consciousness,  then  it 
night  be  ndviadile  to  introduce  consciousness  into  our  definitions 
iftr  the  nkeof  giving  them  a  logical  sUtu<.  And  Mr.  Herbert 
Spencer  seoas  to  see  this  difficulty  when  he  defines  or  tiescribet 
Dstinct  as  compound  reflex  action.  But,  though  reflex  action 
hedee  Into  instmctive  action,  and  instinctive  action  (as  seen  in 
he  phenomena  described  bv  Mr.  Romanes,  under  the  headinjj 
'  1  lie  Plastidty  of  Inttina  )  into  intdUgent  action,  still  some 


such  definitions  as  the  following  wculd  ^erm  smfhciei-tly  to 
answer  to  the  demand  for  formal  cxclusiveness : — 

1.  Xe/tac  AclioHS  are  actions  taking  place  in,  or  performed  by, 
an  individual  in  virtue  of  Ut  pOiiaiiBB  of  S  geanl  type  Of 

neri-ous  organisation. 

2.  Instinttive  Actions  are  actions  performed  by  the  in  '-vidnal 
in  virtue  of  his  posse-sion  of  a  sj-iecia!  type  of  nervous  orjian;sa- 
tion,  that  is,  a  type  of  rjr^ani-^iti  iri  LMiiiiiion  to  bis  s|>ecic.. 

3.  Intelli^tnl  (j/-  .SV.ViY/'rv)  Actwiis  are  actions  performed  by 
an  im  ividual  in  virtue  of  his  jkissc  sion  <>f  an  individual  ncrvoes 
or;;anivaiion,  that  is,  an  orj^anisation  s]K"cial  to  liin>s<lf. 

If  we  call  the  foundation  type  it'  lurvi  i:s  j  r^ani  ati<  n  fin  the 
uianim  IIt,  for  example)  the  sj  ccial  im  dilkation  of  that  ty|)e 
(in  all  doijs,  for  example)  b,  and  the  individual  niwlification  de- 
vcl'  iped  in  some  individual  (say  Dr.  Hujjijitis's  "  Kepler  ")f,-  then 
reflex  acti.  n^  are  the  outcome  of  a,  inslii  ctivc  actions  the  out- 
come of  a  + und  >elective  or  intelligent  acln  ns  the  outcome  of 
a-^b  +  c. 

That  there  arc  ditTicuIties  in  the  application  of  these  defini- 
tions to  spct  i.il  c.i'Cs  I  readily  admit,  but  I  venture  to  submit 
that  they  arc  liy  no  mians  of  so  grave  a  nature  as  those  involved 
in  the  psychological  definitions  advocated  by  Mr.  Romanes. 

I  need  not  say  here  that  such  definitions  do  not  by  any  means 
imply  ihc  absence  of  consciousnets,  since  I  have  devoted  a 
special  sectlm  to  J'Ae  Place  Consciousness  «  ith  the  .special  ob- 
ject if  showing  that  the  doctrme  of  determinism,  which  I  accept, 
maintains  the  parallelism  or  identity  of  psychosis  and  neurosis. 

&— 71«  OrlglM  mi  Dmbfmtmt  af  Instimett 

This  article  has  already  exceeded  the  length  to  which  it  was 
intended  to  run.  On  this  head,  therefore,  I  niu  t  be  brief.  The 
|:roblem  of  the  origin  and  dcvc!oi>ment  of  instincts  come^  to 
this — How  has  it  come  about  that  certain  nervous  structures, 
and  the  actions  wliich  are  their  external  and  obvious  manifesta- 
tions, are  dcvclopicd  in  all  the  meinliers  of  a  cc-lain  >]>ecies  ?  It 
is  clear  that  such  a  developmrnt  of  certain  >truclur.-  and  thi  ir 
corresponding  actions  in  all  the  individuals  of  a  paiticular  pc- 
cies  must  answer  tn  a  widely  felt  need.  The  actions  answer  lo 
circumstances  of  frei]uent  occurrence  in  the  life-history  of  the 
■-pecie-,  ju-t  a-.  intelli>;ent  actions  "answer  to  circumstances  of 
ciimpaiatively  rare  occurrence  in  the  life  hi>tory  of  the  species" 
!  ("  In.,"  p.  17).  The  question  is — How  far  i^  the  e<iuii;- 
iiration  direct,  i.e.  by  ailaptalion,  and  h  iw  lat  is  it  indirect,  i.e. 
by  natural  selection?  Ti  cli  <u-s  tin  i.ue  iion  would  reiiuirc  a 
separate  article.  I  content  my-elf  with  k'ivin),'  two  quolationf, 
the  former  from  Mr.  I>anvin,  the  latter  from  Mr.  Spencer. 
"  I  believe  that  most  inaiiiicts  are  the  accumulated  result,  through 
natural  selection,  uf  sli^^ht  and  profitable  modifications  of  other 
instinct-,  whiLh  modifications  I  look  at  as  due  to  the  same 
causes  which  pnxiuce  variations  in  corporeal  structure  .... 
liut  in  (he  case  of  the  many  instincts  which,  as  I  believe,  have 
not  at  all  originated  in  hereditary  habit,  I  do  not  donhttibat  liny 
have  been  strengthened  and  perfected  by  habit  ;  just  in  the  func 
manner  as  w  e  may  select  corpored  Structures  conducing  tO  fleet* 
ness  of  jiacc,  but  likewise  improve  this  quality  by  training  in 
each  generation  "  (auoted  "llent.  Ev.  in  Ans.,"  p.  264).  So 
far  Mr.  Darwin.  Mr.  Spencer  says:  "  7'he  equilibndon  of 
oi^ganisnu  that  are  comparatively  passive  is  necessarify  ^rfftfttd 
indirectly  by  the  action  of  incident  forces  on  the  species  as  a 
whde.  Bnt  dong  with  the  gmdoel  evolution  ol  organisos 
having  some  activity,  there  grows  np  a  kind  of  equilibration 
that  is  relatively  direct.  In  proportion  as  the  activity  increaws, 
durect  equilibration  plays  a  more  important  part.  Until,  when 
the  nervo-musoilar  apparatus  becomes  greatly  developed,  and 
the  power  of  varying  toe  actions  to  fit  the  varying  requiremcrts 
becomes  considerable,  the  share  taken  by  direct  cquiUbra  >  n 
rises  into  co-ordinate  importance"  ("Princ.  liiol.,"  vol.  p.  4^8). 
It  seems  to  me  that  we  have  here  substani  ial  .agreement  .^s  to 
the  part  played  by  indirect  equilibration  in  layim;  the  foundation, 
and  the  part  played  by  direct  e<inilibration  in  peifeelilV  lb* 
;  superstructure.  (I  venture  to  think  that  Mr.  RoOHHMSSOaMw 
•  what  misUkes  Mr.  Spencer's  position  with  regudlo  the  "very 
subordinate  importanoe  of  natucd  selection  ea  ia  evoMqg 
source  of  instinct,"  and  idth  icaaid  te  the  qqedka  of  **lepiM 
intdligence.") 

7.  Cmdmxim 

One  or  two  M,ords  in  conclusion  by  vay  of  -nummary. 

I.  While  lully  admitting  the  great  interest  that  attaches  to  the 
study  of  the  niferrcL:  mental  l'acul:ics  of  the  higher  brutes,  I 
believe  that,  from  the  ejecttvc  nature  of  the  animal  mind  and  the 
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of  tMrifiniloH,  no  acieaN  of  e»p«naive 
mycholi^,  acBptadiM  la  natileloil  to  **«li|«clh«  pqpcho- 
logy,"  is  poadfak. 

Si  Of  the  four  viewa  of  tibe  nkee  of  ooOidoaaDMB  in  the 
mIonI  wocld  only  ooe— that  of  fiu  imU—naiiitn  tiia  studv  of 
tteocttonaolMuiBolaiacopoMeof  adentiSc  twatimnt.  Or  the 
etbar  thno  I  baOofo  dmirmiHim  to  bo  the  moat  aathfiMtory. 
Aeoondiu  to  tUa  viow  botb  nenroMS  mA  paychoses  are  subject 
to  k«.  But  tnm  cm  neoeuarily  cjective  kaowlc Jgc  of  psycho  ^e*. 
«t  mt  fwead  t»  confine  our  atteimon  (froao  acientific  point 
of  vinr)  lo  Am  objective  phcDoaienft  of  Moroaiit  espcciallv  as 
iMBlhatwi  ia  eoadiMt  Of  Ac  ptfjfdioaei  wo  ou  know  nothing 
ividi  earning ;  of  the  nenreaea  we  007  lean  o  little ;  of  eondnct 
wo  mav  leura  much. 

3.  From  the  principle  of  the  lapse  of  consciousnets  certain 
corollaries  may  be  drawn — (a)  that  it  k  ctifficult  or  impoasiUlc  to 
M7  what  antoont  of  conscioouie&s,  if  any,  an  action  pcrfcrmcd 
by  any  neigbbonr  involves  ;  (3)  that  it  woald  seem  probable  that 
the  UpK  of  cooaeioasneas  In  the  individual  k  jiaralleled  by  a 
lapse  of  consdooanen  in  the  !>pecies ;  and  (( )  that  tbc  bypothe>i« 
that  imtinctive  actions  are  unconscious  i&  incapable  of  disproof. 

4.  On  the  {{cneral  grounds  given  in  I,  ami  on  the  special 
founds  given  in  3,  I  see  ^rave  diflicultio  in  accepting  the 
psycho!oj;ical  theory  of  iastinct — that  instinct  is.  reflex  Mtioa 
into  w  hich  In  imported  the  element  of  consciousness. 

5.  In  acc  'rcUncc  "itli  the  principle  thus  .atlvocaled  a  physio- 
logical drtinition  of  instinct  must  be  sought.  Sonic  such  definition 
as  this  nviy  lie  piiiiviscii  :  />/j7/«./x;>-  a:/n>ns  are  actions  per- 
formed by  the  individual  in  virtue  of  his  po-ssestion  of  a  special 
type  of  nervuu«  organisalioa,  that  it,  a  type  of  OifaaiaatioB 
common  to  his  s])ecies, 

6.  Tlie  ([ucstiun  of  the  i>riL;iti  and  development  of  instincts 
thus  liccomo  a  ijucstion  as  to  h  iv.  this  sjjccial  of  slraclure 
has  bccii  cvolvcj.  I;  '..I'  c-  it^  1  l.iLc  .IS  ;>art  of  the  general  [ucs- 
tion  of  the  evolution  ot  ^ti  ut  — llu  actions  bcinj;  the  external 
ni.inifest.itions  uf  iiUcrnAl  structure  .  T  i  the  i,ni  stuin  as  to  the 
lelativc  imjiortance  uf  direct  and  in  iircot  e'|Uiiitiiv>ti  ir.  I  could 
give  iii>  defiiiilc  a  1  wer  within  the  liuii;,  of  iliis  aiticle,  and 
therefore  gave  quotations  from  Darwiu  and  Herbert  Sptuicer. 

C.  LuoYD  Morgan 


A  NEW  OUSEKVATORV  FOR  PARIS 

'PilB  hat  mnhor  of  Gsai;^  i&iMlwof  the  Paris  Aculemy 
of  ScieuerscaataioaoaBaMlrlir  AdndnlMoodMib  oqilng 
the  DBoessity  of  renorhi/  to  oaeponte  wtohllihmHit  bqwBB  the 
d^the  chief  departments  of  the  Paris  Obsermtory.  whanthe 
bwkUaf  was  origiaaily  erected  by  Penanlt  aibooft  a  aUetothe 
sooth  of  the  LoMmbou]^  the  dty  acaredy  readied  berond  that 
point.  Bat  shwe  thca  it  haa  apread  in  every  diredion,  oom- 
pletely  sarrnunding  tlie  Ohaemtofj  with  lofty  edifices,  and 
diarging  the  atmo«pliere  widi  all  aoats  of  ga&es,  smolte,  and 
ottwr  imparities.  Tnaae  altered  con^tiona  are  aQ  the  more  in* 
jorioaa  that,  thaoJw  to  the  progress  of  aatroMMdoal  atadio^  (he 
power  and  accaia^  of  the  iaatnuneata  have  to  he  oontinnllj 
tncramd,  while  a  dear  and  atll  atooa^ero  ia  more  than  over 
needed  ibrtakinfobieivatloBB.  ThavidBity  of  tfieCataeamba 
and  of  busy  streolB  liaa  alao  rendered  tte  gmnd  Icaa  lina  Oan 
formerly. 

In  18J4,  and  again  ia  ttSi,  tlieae  adverse  conffiioaa  were 

brought  before  the  Government,  and  disctLssed  in  the  Academy. 
After  a  careful  stndy  of  the  situation,  the  Commission  appointed 
by  the  Academy  to  inqoire  into  the  matter  nnanimonsly  repotted 
:n  1869  in  ftnvae  of  a  branch  establishment  outside  of  Paris ; 
but  thU  <iuggestiao,  allliough  folly  approved  of  by  the  Aoadenqrf 
was  for  vnrioas  reasons  allowed  to  fall  into  abeyance. 

Since  then  the  evils  complained  of  have  beea  aggravaled,  in 
spite  of  all  the  improvements  introdnced  for  die  porpose  of 
mi  difying  them.  Hence  it  becomes  more  than  ever  indis}>cn-able 
to  carry  out  the  project  forthwith,  if  the  Oliservatory  wishes  to 
maintain  its  efficiency  and  keep  pace  with  similar  estiblishments 
abroad.  The  most  serious  obstacles  to  its  legitimate  develop- 
ment .ire  the  disturbcl  and  clouded  tt.Tte  of  the  .-itiuosphcrc  in 
the  centre  of  a  large  cnty,  the  eoi:;-taiit  viliratious  of  the  ground, 
and  the  impossibility  of  accommoda'iiig  the  astronomers  in  the 
building,  as  is  done  in  all  foreign  ob-ervntorics.  Hence  ari-cs 
an  inaurmouut.il  le  ob-t.aule  to  tlie  ])roper  organisation  of  the 
ni^ht  service,  while  cxtroi  n-  diiticulty  is  felt  in  improvii^  the 
existing;  I'lant  .ind  obtainm^-  ti.cr  much  needed iaatnuBeatif  for 
which  no  suitable  position  can  be  found. 


Merely  to  erect  the  bBff'Ooaiaaipiatad  tower  aai  capehiof  tta 
great  telescoee  dien  iroud  ha  ragoirad  a  GovtnMneat  pant  of 
from  aovooof  to  24,1000/.,  baildaaatlMit  aa  eonal  aoaito  naa* 
vent  the  erecdoa  of  httf  houses  in  froat  of  tae  a 

^ch^graaE^SiaeS,  die  ettaarvataay  wodd  eaadane  lo  h^hoor 
under  the  aerion«  iaeoavenieaeaa  aaooe  deegibei.  Wldhoa^ 
ho'.vever,  imposing;  aodi  a  harden  OB  dw  Stala^  tho  ^Hfllcalqr 
might  be  met,  and  die  oU  Unotleid  dUet  of  Loaia  XtV.  pac- 
-scrved*  byereetiqgfaioneof  tihepiiblledoaaaiBaai 
nificeat  ofaearvatocy  (hinlshed  with  all 
appliaaeea  of  aaodam  science.  In  order  ta  eHect  this,  it  woaU 
saffioe  to  afieaaie  aSwnt  22,cxx>  s  quare  nelica  of  gardena  and 
open  apaeaa  anrroandiog  the  present  Observatory,  and  aarving 
only  to  iaolate  it  from  the  neighbouring  honaea.  Sold  at  die 
tnodemte  estimate  of  from  4/-  to  6/.  per  metre,  a  sum  of  oeaify 
120,00a'.  might  l>e  raised,  which  would  be  more  than  sofl^cienl 
for  the  purpose. 

After  sacrificing  enough  land  for  tbe  construction  of  two  new 
streets  in  continuation  of  the  Avenue  du  Lwembomg,  and  i>o- 
fating  the  Ohaervatoiy  on  all  sides,  it  would  stjlTretain  the 
northern  court  and  a  garden  on  the  south  70  to  80  metres  long 
by  50  broad.  The  boilding  would  thus  also  retain  the  cxsct 
appearance  that  it  presented  when  originally  constructed  by 
Perrault.  Here  might  lie  preserved  the  Archives,  the  Iturcau 
des  Calculs,  the  Museum,  and  three  or  four  instruments  still 
capable  of  rendering  some  service  if  placed  at  the  disposition  of 
the  Kacully  of  Sciences  for  the  instruction  of  students. 

All  the  plans  ,,f  vm\e  iiich  project  as  is  here  proposed  have 
already  lieen  i  i'j.  red  «ith  the  grentest  care  by  the  able 
architect,  M.  1  Lh.irnie.  They  include  .tcconimodation  for  thirty 
i  aslrono;iiers  an  1  .issr-ta:ils  with  their  i.iLudici,  .\A  the  instru- 
!  mental  ami  scrvuc  rooms,  the  Imlls,  and  an  underground  gallery, 
A  structure  300  nH:trc^  hi_;h  fur  the  si  j  ly  of  ttn:  anuosphcre,  ga- 
works,  a  covcr^-ii  i;.i]Irr\-  connecting  .iM  the  mstniineuts  with  the 
.ijiartnicnts  of  tiic  a-tronoiners  ;  lastiv,  tin-  ;.:re.U  cupola  for  the 
l6m.  telescope,  at  a  total  cost  of  9Si,35i>/.  Including  the  price  oi 
the  new  instruments,  fittings,  and  incl  ising  wall,  this  sum  would 
be  rais'd  to  108,000/.,  which  might  he  obtained  by  the  proposed 
sale  of  lands. 

The  Council  has  unanim  lusly  adopted  thi>  project,  demanding 
that  it  be  referred  to  the  .-Vcadcmy  and  to  the  Hure;ni  of  l.on^i- 
tudes,  which  bodies  had  alreaily  |>r  imainced  fav  /urably  00 
-omc  such  scheme  in  1854  and  186S.  Thus  no  seri  nis  otijectioo* 
sfoin  to  stand  in  the  way  of  a  project  by  which  alone  the  present 
adver-e  condition*  may  Ik  removed,  and  France  endowed  widi 
the  mo»t  comply  and  finest  ob&crvatory  of  modem  timea. 

VmVBRSlTY  AND  J  I'i  CATJONAL 

INTELLJuh.XCE 

OxrotlK — The  Shcrardian  Botanical  Chair  at  Oxford  has  d 
length  been  filled  up  by  the  eleaion  of  Mr.  Bayley  Balfoar^ 
Frefessor  of  Bolaay  at  Glasgow.  Mr.  Balfour  has  had  a 
diatingnisbed  career.  Passing  his  student  life  at  Edinbordi, 
he  hnally  graduated  aa  a  Doctor  of  Medicine,  reoeivii^  at 
Uaivenity  GoU  Medal  for  Ua  AesiL  haviag  pravionsly  oacried 
off  first  daat  lioooBn  aa  Dadaror  Sdancen  Botaay.  Too 
yean  were  spent  hi  acquiring  a  pracdeal  ItBoeriadfft  of  the 
oMthoda  of  morpholegjeal  and  pliy8iok|ded  taaaaica  hi  tte 
betaaieal  labotatorUa  of  Rraaoa  aad  Genaaoy  nader  tw/b. 
Do  biyaadSaite.  Wa aeat find hiai a»iadK hb fdhcr, At 
toaor  of  Medtehwmd^BeAiq'^ the Udhnwrtyoi 

tothehtoatngB!^ttw^a<W'faPr  aad  ia  gcartieal  fidd  worfc. 
For  filar  years  ha  waa  aaiiiilaBt  to  tlie  Rariaa  Pnfcaaeref  Ifatwal 
Hidoir  la  dw  Ualvmi^  of  Bdhdmai,  aad  fiir  ab  ymn  ha 
lectured  on  botaay  to  die  atndents  of  the  Royal  VderfuBj 
College,  andl  fiaailr  he  waa  iq^pointed  Crowa  TvAmm  oT 
I^otany  in  die  Uaivanity  ofGla^piw.  Of  good  wjeartfiB  wndc 
done  there  is  aaaaple  reoocd.  Avaihabia  paperpdiidMd  li 
the  PhUuMfkital  TromtMibmr  givea  die  reaalt  of  hta  labeaia  at 
Rodfigae%  where  he  sent  by  tbe  Royal  Society  in  1874 
at  bottnlat  aadzo  ^I  <^ist  to  the  Transit  of  Venus  Espcditioa. 
In  18S0  we  find  him  making  a  tdentific  exploration  of  tbe 
Island  of  Socotra,  the  results  of  wiiich  have  been  published  in 
various  periodicals,  the  final  report  on  the  botany  of  tbe  island 
l  eing  now  in  course  of  pobfication  by  the  Royal  So^ety  of 
Ldinburgh.  Prof.  Balfour's  wide  experience  in  field,  laboratory, 
and  hcrtoinm,  will  make  him  a  valuable  addition  to  the  Natural 
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Science  Staff  of  IVofcssors  in  Oxford.  As  Magdalen  College 
has  lunici  it-  new  st.itatcs  .if!<lcil  a  Fellowship  to  the  f  u  i  -v'  inciit.s 
of  the  Chair,  ^^c  mny  congratulate  ihc  College  on  gaimiii;  another 
addition  to  it>>  .Tlre.niy  lon>;  list  of  distinguished  Naturil  .Science 
Prnfc^vors  who  are  itiemliers  of  the  .Society.  Profs.  Weslwood, 
liur  lon  S.iiKlcr  on,  Odiiiit,',  1  ;iw sni,  Balfour,  Daulicny,  PhUliplb 
llro  Ue  (  now  dear]  1,  were  all  inetu  lers  of  the  College. 

<_>n  .May  6  an  examination  will  be  held  at  New  CoKrge  to  \ 
elect  an  bxhdjiii  incr  in  Nalura!  Science.    The  Kxhibition  will 

I    Ite  given  for  [iroticic'icy  in  Chemistry  atid  Liology. 

At  Magdalen  College  an  open  Demyiitup  wiU  be  offered  for 

i  NalMdSdcMeeiBjueaert. 

Thb  Univenlty  Call«(B  (LoodoalSehoal  "OU  B^"  uuiihI 
dinner  will  be  hdd  Ois  ycv  at  Oft  Honxm  Rcitwnal,  on 
Tuesday.  February  1$^  at  7  piBi.  i  GtOCfe  BodNUM^  H«D., 

F.K.S.,  in  the  chair. 
I       Tmb  CCatnd  Imtitntion  of  the  City  and  Guilds  of  London 
'    laititBte  ia  Kihibition  Road  is  now  approaching  coniiiletioD, 
and  the  Executive  Cmnmittee  are  prooeeiilii^  to  araoini,  in  the 
first  instance,  f  our  professors  to  the  duurs  of  Chemistry,  of  ! 
Engineering,  of  Physics,  and  of  Mediaalcs  and  Mathematics 
i  csi>ectivcly.    The  salary  attached  to  each  professorfbip  will  be 
looo/.  iKT  annum,  with  a  prospect  of  increase  depending  npon 
the  nunihcr  of  students  in  attendance.    It  is  expected  that  the 
appointments  wil'.  l.c  made  during  the  next  few  weeks.  The 
Council  of  the  InsJirule,  at  the  retjuest  of  the  Dnke  of  Bucking  i 
liaui  and  Chandos,  have  conscaleil  to  lend,  during  the  summer  [ 
months,  and  ]«i)<ling  the  preparation  of  the  fittings,  a  portion  of 
iSc  Ccii!i.d  In  titution  to  the  Commissioners  of  the  International 
i  tealtli  l  .xhibition  for  the  display  of  appliances  for  scientific  and 
technical  instniction  and  of  loe  arack  daae  in  taahnical  Mhools 
here  aud  abroad. 


SCIENTIFIC  SBRJALS 

Tmt.  y Mima/  ii/  /'Aysitfltgy,  vol.  IT.  Nm.  4aad  5,  Decemlier, 
1S83,  contains : — An  account  of  the  disenarioB  which  took  place 
in  the  Pi^iological  Section  of  the  Interitalional  Medical  Con- 
irress  held  In  I.ond(}n,  1881,  on  the  loeali<sation  of  fnnction  in 
tlie  cortex  cerebri.  Prof.  Golu  of  Strasburg,  it  will  be  remem- 
bered, exhibitetl  a  dog,  and  Profs.  Ferrier  and  Yeo  a  monkey- 
The  brains  of  these  animals  were  hattded  over  to  a  Committee, 
eoonstins  of  Dr.  Klein,  Mr.  Ijingley,  and  Prof.  Schafcr.  The 
i  report  01  this  Committee  is  preceded  tiy  a  memoir  on  the  normal 
stractnre  of  the  dog's  brain,  by  J.  N.  Lsngley  nilates  7  and  ti), 
and  the  report  consists  of  a  report  on  the  parts  >.cs-.ru>cd  on  the 
right  side  of  the  brain  of  the  dog  operated  on  by  Prof.  Goltz, 
by  J.  N.  Langley  (^ates  9  and  10) ;  of  a  report  on  the  parts 
destroyed  on  the  lot  side  of  the  biain  of  the  same  dog,  by  K. 
Klein  (plate  II) ;  and  of  a  report  on  the  lesions  primaiy  and 
I  aecondanr  in  the  hnia  and  apiiial  eoid  of  tfa«  Macnme  BoUiey 
I  cxMhtted  by  Prafi.  Ferrier  and  Yeo,  by  B.  A.  Sdnifo' 
(plate  la). 

The  yournahf  Ike  Ki^yal  Mia eii^'fuai  ^sihic!)  I  .i  i  >tcenil«rr, 
I8S3,  contains: — On  some  new  (  iadoccra  of  the  l'^nf;lish  lakes, 
liy  Conrad  Beck  (jilatcs  11  ami  12). — On  an  improved  method 
of  preparing  cuiliryological  and  other  delicate  orj^anisms  for 
microscopical  examinaliun,  by  Edward  I.ovett. — fjn  the  relation 
<jf  apertnre  and  power  in  the  niiciosi;  ipe,  by  Prof,  E.  Abbe. — 
On  a  new  camera  lucida,  by  Dr.  Hugo  ."-chroder.  — On  optical 
tube  length,  an  unconsidered  clement  m  the  theory  of  the  niicro- 
yeoftt  by  Frank  Crisp. — Also  the  usual  mminary  of  corrcot 
leaaawliei  rdatiag  to  aooiogjr,  botaay*  and  ilcroaeopy. 

[  TiTE  .  imcT-i  an  .\'ii!ur  tHit  for  December,  1883,  contains  : — On 
I  the  devt-loj  ineiit  ol  a  da:ideli<iii  (lower,  by  John  M.  Coulter. — 
Notes  on  Ch.,totwlus  Uiru  ,  l>y  C.  A.  EeraalJ.  —  Notes  on  tlie 
alxirigines  of  Coo|)rr's  Creek,  Australia,  by  E.  B.  Sanjjer. — 
/loological  gardens,  a  crit.cal  essay  by  Tlicodorc  Linl..  —  I  lie 
(Joppcrhtad,  by  Dr.  R.  F,.  Kunzc. — Ex])crimcnt-  \\\\\\  the 
mtcnnse  of  insects,  by  C.  J.  A.  Porter. — On  the  po^ition  <if  the 
Compo^itx  and  Orchidex  in  the  natural  system,  by  J.  F.  James. 
—On  the  habits  of  certain  sunfiriy  ligr  C.  O.  Ablwtt,— Jtcseat 
literature,  and  general  notes. 

Rmu  InttrnationaU  du  Seimees  BMtgiques,  October  15, 
18S3,  contains: — Translations  of  Mr.  W.  S.  Duncan's — Pro- 
bable region  of  man's  evolution,  and  of  ProL  Huxley's — Living 
beu^S  ond  the  aetfaod  of  ■todyiog  them ;  Dr.  Uabcedit->-oiithe 


ancestral  form  of  the  Chordata;  anu  Dr.  W.  C.  Faiker-HHittt 

people  and  language  of  Madagascar. 

The  number  for  November  15,  18*3,  conuins  ; — An  essay  bf 
Dr.  Lanessan,  on  BufToii  :  his  uleaa,  his  rile  ia  the  history  of 
science,  his  work,  and  on  the  development  of  the  natural 
sciences  since  his  epoch,  wliich  essav  is  to  serve  as  an  introduo- 
tion  to  a  complete  edition  of  BufTon  s  works,  including  his  corre- 
si  ondence,  to  be  shortly  i>ublishcd  by  Le  Vass<!ur,  Paris. 

Kt  ti  it  cnti  del  Keitle  Jsliluto  Lomhardo,  Milan,  Dcce  iiIkt  29, 
1S83. —  KciHirts  on  the  Work  of  the  various  physical,  literary, 
ethical,  mathematical,  and  political  sections  of  the  Institute 
during  the  vear  1.SS3,  'ly  the  -Secretary. — Meteorological  obser- 
vations made  at  the  Brcra  Observatory,  Milan,  during  the  montli 
of  December,  1883. 

J\'aekrifkten  twm  dtr  K.  GeseUsduift  der  irissemehafitn  mhJ  der 
UmversitSttu  Gctthigen,  Dcce.nlfc.'  I,  1SS3 — On  the  formation 
of  isomcrons  derivatives  of  toluol,  by  Paul  Jannasch.— On  the 
irreducibility  of  linear  differential  equations,  by  Leo  Kcimgi- 
bergcr. — On  the  polar  repulsion,  the  coefllicient  of  induction, 
and  temperature  of  a  magnet,  and  on  the  determination  of  the 
mooMnia  of  inertia  throi^pi  bifilar  nupcnuon,  bj  F.  KohlraiuciL 


SOaSTISS  AND  ACADEMiBS 

Royal  Society,  Janoarv  lOu— "  Batnctt  fteaa  •  Rapoit  «« 
the  Voteuic  EnuMioa  in  Stuida  Slndtlw Commander  ^  HoB. 
F.  C  P.  V«i«ker.  ILllS.  Mfutkt  dated  8ii»Bpot«,  OeWber 
22,  1883.*'   Omimgiikated  faTSir  Aederi^EvaiH, 

F.R.S. 

.  .  .  On  tbe  tStfi  but  I  cnteniA  Sonda  StBit»  piMlnc  east  of 
Thwart-way  Ldaad.  This  island  had  been  icparled  to  be  split 
bj  the  crapMon  iaio  tereral  portions.    This  k  incairect. 

Tlie  islaad  is  intenected  by  low  valleys  ia  eevenl  places ;  tbeae 

being  covered  with  tall  trees  did  not  ibow  to  prominently  for* 
merly  a»  they  do  now.  The  whole  nf  the  vegetation  having  been 
swept  away  by  the  tidal  wave^  the  island  at  a  short  distance  off  is 
apparently  divided,  the  low  necks  joining  the  higher  portions 
being  only  visible  on  close  approach. 

The  -  urfacc  of  the  Strait  in  this  neighbourhood  b  covered  with 
exteii~ive  fields  of  floating  pumice-store,  often  in  one  to  two  foot 
cutuvs,  through  «hich  the  ship  easily  forced  her  way.  .  .  . 

1  iviciose  sketches  which  1  trust  will  c  mvey  the  general  appear- 
ance better  than  a  written  description.  The  whole  of  the 
iiei^hbourliood  is  covered  with  greenish  yellow  IMldt  and  all 
ir.ices  of  vegetation  everywhere  destroyed. 

1  communicated  perMjnally  with  the  captain  of  the  Netherlands 
Irigatc  Queen  Emma  stationed  on  the  <ixit,  and  was  infomicd  by 
him  that  the  changes  arc  considerably  more  exteiisive  than  was 
at  first  thought,  and  iha;  \  ei!aten  Island  is  still  in  a  state  of 
activity  as  well  .as  Krakatoa  itself. 

From  ol>scrvati'in  he  thinks  th.it  .anr)tlier  eruption  is  ini]>cnd- 
ing,  but  that  Verlateii  I--lan<l  uiU  i.e  the  centre  of  disturbance. 

I'he  Netherlands  Government  vessel  //ydropanf  obtained  a 
s  junding  of  ICO  fiathoms  without  reaching  boti  >:n,  in  the  centiv 
of  the  group  and  off  the  cliff  falling  from  Krakatoa  Peak. 

The  two  new  i-huuK  arc  low  mud  and  pumice  banks,  their 
configuration  is  continually  allcrinij;,  ami  I  was  informed  that 
they  are  gradually  subsiding.  .  .  . 

It  is  still  inipo^  il  le  to  examine  T.amiiong  liay,  but  lhe);  utnice- 
i  stone  is  now  betjinr.i^ii;  to  ti  .at  out. 

The  light  on  I'  .urth  I'oiiu  (Java)  has  l)ccn  tcmjxjrarily  replaced 
by  one  ol  t!ic  6')i  order,  visible  five  miles,  but  l>csidc  this  there 
arc  no  if;ns  of  life  on  the  Java  shore.  Thewholc  coast  iscovered 
with  the  (leliris  of  trees,  &c.,  demolished  by  the  earthquake  sea- 
wave,  and  over  al!  lies  a  thick  incnl^ta^ion  of  volcanic  mud. 

During  the  height  of  tlic  erui'tion  .1  ten. lie  whirlwind  and 
a  fierce  suulh-wtsicily  gale,  apjiarently  local,  was  experi- 
enced. .  .  . 

Victoria  Institute,  February  4. — Mr.  Ernest  Budge,  li.A., 
of  tiia  Oriental  Department  of  the  British  Mu.seum,  read  a  paper 
upon  a  new  and  uaportant  inacriptian  of  Nebuchadnezzar  the 
Great  Two  OOpiaB  of  the  same  teat  had  been  brought  to  En^aad 
by  Mr.  Ras.<;am,  one  of  which  was  auich  mutilated,  but  by  a 
carefhl  comparison  of  the  texts  Mr.  Budpe  has  soceeeded  in  gain- 
ing a  nearl}r  perfect  copy  of  the  inscription.  It  related  chiefly  to 
the  restoration  of  the  fortifications  of  Babylon— the  ',Treat  walls, 
gates,  and  quays  alon^  the  river  bank,  which  had  been  thrown 
down  by  the  conqoenng  armies  of  Sowgon,  Sennacherib,  and 
AaMtrbaaipaL  .  It  alaoetated  the  ana  of  the  citadel  of  Balqrloa 
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was  4000  v)uarc  cu'iits.  The  inscriptions  descnbed  the  restora- 
tion of  the  famoiH  temple  of  Hehi^,  which  was  made  "  bright  at 
the  beauty  of  heaven,"  "ith  gold,  silver,  crystal,  and  precious 
stones;  the  roof  of  the  "hoiuc  of  the  oracle"  waN  i>f  ced  ir 
wood,  plated  with  gold.  The  Kin^  recorded  the  restorarimi  of 
uiatiy  I 'thcr  jmlilic  am!  sticrei!  ciiiliLO,  and  amoiif;  cilliL-r-  the 
Tower  of  lf<)r>i]'pa,  kiiimn  as  the  Toucr  of  llabel,  iitto  din;^  to 
Babylijni.iii  tra  irmn.  In  cfinclmliii^  the  inscription,  the  King, 
in  a  liiKSl  beautiful  prayer,  omtncmlcii  his  jiious  works  to  the 
keeping  of  "  Merodach,  Kint;  "f  Ile.ivi.-n  and  II  irlr.,''  to  w  h  >ni 
be  prayed  "for  long  life,  fullness  of  j:;lary,  and  a  wideispread 


Edinburgh 

Mafhaontical  Soekty,  Fthmn  8.— Mr.  A.  J.  G.  Buday. 
vioe-pmident,  tadwdudr.— AprcwMBtUladdnn  was  ddhrmd 
bjr  Mr.  Ttwan  F.R.S.E.,  oa  tbe  promoticm  of  reMwdi. 
Attwrthwi  mi  dnm  to  dw  badcmud  itate  of  mathenutieal 
UMircll  te  Scodnd,  pwlieuhily  wlua  eompwed  wtth  tbe 
■tiliillj  of  Omimiij  ill  lliii  Hint  (Irptifmnit  Some  of  tbe  caases 
of  fUi  wM  JliCMlnil,  and  ■eflwdi  were  luggested  for  bringing 
•bout  K  nftmM.— Ifr.  H.  H.  Bramliy,  Gliumv,  eoBbrihited  a 
paper  OB  iBulradoM«f  banMok  aacnoii ;  aal  Mr.  MiiireoBi> 
•Mncatad  •  thMicn  ncvdiBK  ^       ^  *  P^W*  ^  ><* 

Paris 

Academy  of  Sciences,  February  4. — M.  Kolhnd  in  the 
chair.  N'utc 'm  tlic  necessity  nf  csIaM  shiiij;  a  branch  t>f  the 
Obitervatory  uut^ide  of  Pari^.  liy  Aduiir.^l  .\I  luchez. — On  a  new 
■pplication  of  the  niercuri;il  Uvcl  ni;i;c!.tcd  by  M.  Renouf  for 
Cmlculatinjj  the  altitude  of  the  >tii  ^  nt  .c.a  hen  the  horizon  is  in- 
Tisil)lc,  by  Admiral  Mouche/.  'I  hi- ini^i  nimi-.  cunti  ivancc,  which 
is  availaMc  un  land  as  well  a^  on  -ca,  .ilniosi  com jjlctely  removes 
the  difficulties  hitherto  cxpci  iciiLi-1  in  obtaininj;  altitudes  witbiti 
4' or  5' .\t  ni^jhl  or  in  fog^y  VL  i'!i!-r.  Tise  ai^paratu-;,  made  by 
M.  Hurliniann,  nu:chanician,  \,\-  tn  i .  i  (.■:  vnne  time  in  use  on 
board  the  Tr;>n-atlantic  .'itc.TniLT:,  I'lym;;  I'L-'.wten  1- ranee  and  the 
United  States.  Mouchc.- lic  cnl  c-  it  niucli  --.inpler  and 
more  exact  than  nny  other  syiicm  hiihtrtu  ]:ntiitc:l.-  On  .an 
optical  phenumen'/i\  ob-crvcd  iluiii.;  tire  th.it  iToi  c  tnit  at 
loly  cn  January  31,  by  M.  V..  Chcvrcul.  l  or  thrcc-ijuarters  of 
an  nour  the  li^ht  of  tlie  street  fjas  pn  scntc<l  the  C'lnijilctncntary 
colours  of  the  li;;ht  of  the  tire,  that  is,  from  yellow-grccn 
to  green  and  bluish,  the  sensation*  being  referable  at  once 
botb  to  the  simultaneous  and  succes.sive  contrast,  accord- 
ing as  the  obscrx-cr  l^held  b>th  lights  simultaneously,  or 
one  only  at  a  time. — On  Faraday's  law  regarding  an  electric 
current  traver»ii^  a  aeries  of  clcctrolisable  -alts  during  the  same 
time,  by  M.  Berthelot  The  author  argues  that  l  aradayV  law 
is  in  general  more  simply  expressed  by  means  of  the  eipnvaleats 
Ihaa^  the  atomic  weights,  both  for  the  electro- [lositive  and  for 
dM  4lactn>-negative  elements. — Reply  to  M.  Richet's  remarks  on 
lha  method  of  anxsthcsis  by  means  of  the  titrate  mixtures  of 
dJoroferm  and  air,  by  M.  Paul  liert. — Curves  registered  by  the 
nareograph  established  at  Colon  (earthquakes  at  SanUnder, 
Gtuvaquit,  Chios,  &c.),  by  M.  de  Les^eps.  The  curves  recorded 
OD  October  13  sod  14,  1883,  appear  to  hare  indicated  the  under- 

Cnd  distonaaces  caused  by  tne  earthquakes  that  occurred  on 
e  dales  at  Saataoder  on  the  Atlantic,  Cnayaqoil  on  the 
Pteifie,  Chios  in  tbe  Mediterranean,  and  elsewbere.  Vet 
aodiing  ahmnnal  was  roistered  by  the  marcograph  of 
tbe  iutnd  of  Naos,  Gulf  of  Panama. — On  the  quantities 
frfiiitBg  a  group  of  nonions  analogous  to  the  quaternions  of 
HamHtOB,  by  M.  J.  T.  Sylvester. — .^^M/of  tbe  meteorological 
observations  made  daring  the  year  1S83  at  four  points  in  the 
U  pper  Rhine  and  Vo«ges  districts  (Colmar,  Munstcr,  Sdihicht,  and 
naaalit  by  M.  G.  A.  Hirn.  Rcfemng  to  the  recent  twilight 
~    I  observed  at  these  station^^  ^aauor  (eels  justified  in  oon- 


duding  that  the  particles,  whether  gaseous  or  in  ue  form  of  dust, 
Dt  up  by  tbe  sdar  iws,  were  sitnated,  at  Irnal  to  a  large  eaten% 
beyond  tho  tanaHnal  atmosphere,  in  any  case  at  elevations 
iriioe  as  meat  Imivo  ever  been  observed  eidier  of  cirrus  or 
vapoerof  water.— Ontbe  late  twilig^  phenomena,  by  M.  dc 
Gasparia.  The  autbor  eoasidcn  that  the  chief  features  of  these 
phgawaifM  wwe  ibeir  rapid  appeamnee  from  fifteea  to  sixteen 
minutes  after  smuet,  and  tlieir  eoartant  ncvrenea  io  a  given 
pbce  for  a  peri^jd  of  sU^f^  dsjs.— Oa^  BB  instmment  capable 
of  producing  iit  the  same  tdaaeope  the  images  of  two  stars  at 
the  moment  when  they  are  at  the  same  altind^  and  of  fiirtbe 
detemdning  by  a  single  obMrvadoii  the  aatraooaic  thne  « 


the  place,  its  latitude,  and  exact  jxisition  for  the  wholt 
hori/:(ii,  t:\  -NI.  Ch.  Riiui-et.  On  biquadratic  involuti' ti^,  by 
M.  C.  be  rai.;e.  -l>n  a  class  of  a'  eb.in  fu;iclioiis  and  <'  - 
a  hy]>erfuchdan  ;;rnun,  l  y  M.  b.  I'lcuil.  Note  on  ll  ■• 
exact  number  of  vanali'  .ns  o'jiuincd  iii  the  multiplicati  ji 
of  the  integral  ]x)lvnoinc  y  (.1)  by  the  binoinc  .t  +  o,  by  .M  1' 
Andre. — Transelcnientation  of  glyoxal  into  glyc  ilic  acid,  by  M. 
de  Forcrand. — On  the  thermal  jir-jperties  of  the  n  imerous  oxi- 
chlorides  of  mercury,  liy  M.  G.  Andre. — Researches  on  tbe 
formation  uf  the  cryst.illised  fluoride  of  antimony  and  its  diiiSO- 
lution  either  in  pure  water  or  in  solutions  of  floorhydric  acid,  by 
M.  Gunt7. — On  tl  c  heat  of  transf  irmation  of  the  prismatic 
oxide  of  anti  nony  into  octahcdric  oxide,  by  M.  Guntz. — On  thf 
liquefaction  of  hydrogen,  by  M.  S.  Wroblcw  ki  From  thf 
results  alrcatly  obtained,  the  author  supposes  that  the  !em;Kr. 
ture  required  for  the  coiiij>letc  li'inefactioti  of  hydrogen  is  at«i'Jt 
that  which  niav  he  obtained  by  means  of  bjilin.;  oxygen.  —<Ju 
a  CTsC  (if  LSI,  :icris'ii  of  chloronitrous  ca-iiph^r,  by  M.  P. 
Cazcnciive.  —On  the  segmentary  organs  and  the  pxl  jcyst  of  the 
erabryo>  of  the  slug  family,  by  M.  S.  Joordaia. — On  the 
Ton^ri^n  depusits  at  Ixmiyumeau,  Department  of  Scine-<t- 
Disc,  by  M.  Sian.  iMeunicr.— On  .some  freshwater  formations 
of  the  Tertiary  pen  >d  i<i  .Algeria,  by  M.  Ph.  Thomas. — On  the 
influence  of  oxygen  under  increased  (  rcssure  on  the  cultivation  oi 
Batilluj  an/Araa's,  by  M.  J.  Wtisr.es-cnski.  —  On  the  cause  of 
the  twilight  effects  of  1S83,  by  M.  G.  Tissandicr.  .Accep-ir.' 
M.  Angot'j.  nssumpti  >n  that  hypotheses  inapplical  le  t  o  the  yc..: 
1831  must  be  reje  ttil  for  1S83,  the  authur  sh>ws  that  th- 
atmosphcric  comlitions  of  both  years  resembled  each  other  1 
every  respect.  The  circumstances  attending  the  eruptions  in  th' 
Sicihin  waters  in  1831,  when  the  volcanic  ii>land  of  PanteUah.i 
made  its  appearance,  were  completely  analogous  to  those  of  the 
Krakatoa  eruption  in  1S83.  O.1  both  occasions  the  optics! 
phenomena  were  immediately  preceded  by  igneous  disturbances 
ejecting  into  the  atmosphere  vast  quantities  of  gaseous  products 
and  fine  dust.  Hence  the  probability  that  to  volcanic  eruptions 
were  due  the  optical  manifestations  in  both  yeirs. — On  the 
twilight  eflfccts  of  the  last  few  months,  in  M.  Perrotin.  Thi- 
author  also  argues  that  the  twilights  of'^  1831  prove  nothing 
against,  but  rather  confirmt  tile  Tolcaidc  ttieary  aiMimeJ  te 
account  for  those  of  18S3. 
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THURSDAY,  FEBRUARY  ai.  1884 


THE  MODERN  LANGUAGES  OF  AFRICA 

A  SittcA  of  tkt  Modem  Languages  of  A/rUa^  ateOM 
^ohM  fy  a  Language  Map.     By  Robot  Naedham 
Cust.    2  vols.    (London  :  Triibncr,  1883.) 

WHY  this  work  ha«  been  raetricted  to  the  "  modern  " 
languages  of  Africa  is  not  i4>paient,  seeing  that 
there  are  not  half  a  dozen  ancient  or  extinct  African 
toagues  altogether  of  wbicb  science  has  any  knowledge. 
The  IbnitatioD  ii  Uw  more  tenarfcable  that  every  one  of 
these  ancient  tongues  is  duly  recorded  and  dealt  with  in 
its  place,  iMotlj  lest  it  should  "seem  to  have  been  over- 
looked,"  partly  teendngly  for  no  other  reason  than  that 

the  author  has  forgotten  the  re-triction  so  needlessly  im- 
poMd  upon  himself.  Yet  when  we  are  told  that  Gi^  the 
moat  important  of  them  neit  to  Old  Egyptian,  ''maybe 
deemed  the  Lini^tm  Fr  tTtc<t  of  Abyssinia  ** !  (p.  88)^  and 
when  Rinn's  remark  on  the  possible  reconslructtoD  of  an 
Archaic  Berber  "  offering  analogies  to  the  languagea  of 
High  Asia ''  (p.  105)  is  quoted  without  comment,  one 
begins  to  feel  that  after  all  it  might  have  been  wise  to 
have  adhered  to  the  restriction. 

But  Mr.  Cust  does  not  profess  to  be  critical  or  even 
scientific,  and  aldioagh  in  one  place  science  is  declared 
to  be  his  "  sole  object,"  it  is  elsewhere  explained  that  his 
"  chief  motive  "  is  to  assist  the  missionaries,  "  the  pecu- 
liar ontcome,  the  most  wondrons  'development,  and  the 
great  glory  of  the  nineteenth  century"  (p.  461).  He 
hastens  even  to  auure  us  that  personally  he  knows 
"  abeolately  nothing*  of  the  subject,  and  in  one  not  very 

clear  passage  he  seems  to  take  the  anticipated  charge  of 
"his  entire  absence  of  training  in  any  school  of  com- 
parative philology"  as  *a  compliment "  (p.  15).  Most 
people,  however,  will  probably  feel  that  some  knowledj^c 
of  the  principles  of  comparative  philology  would  at  al' 
events  have  been  an  advantage,  if  not  an  absolute  sine 
fud  iMiv,  in  a  writer  undertaking  to  give  us  "  a  sketch  of 
the  modem  languages  of  Africa."    Anyhow,  in  the 
absence  of  such  a  qualification  it  is  the  less  surprising  to 
find  the  hand  of  the  amateur  betrayed  in  alniost  every 
page  of  the  present  work,  which  supplies  aboodant  evL 
dence  that  it  is  written  by  a  person  sure  neither  of  him- 
self nor  of  his  (object  Great  vagueness,  inaccuracies, 
and  incoherencies  of  all  sorts,  commonplace  platitudes 
gravely  put  forward  as  important  truths,  tlic  c\i:>tence 
of  well-known  or  historical  people,  such  as  the  Funj 
(Fm^  of  Seoaar,  referred  to  as  doobtfiil,  such  expres- 
sions as  "  parallels,  of  lr)ngitude,"  "  Hcr\'as,  the  Father  of 
Comparative  Philology  "  1  and  the  like,  everywhere  reveal 
an  essentiaDy  unscientific  habit  of  thought.    This  is 
strikingly  nnnifested  in  the  treatment  of  the  Ilu-tu  pre- 
fixes, which  are  described  as  "an  intolerable  nui.auce," 
as  indeed  they  must  needs  h.ive  proved  themselves  to  be 
to  a  writer  i^'norant  of  their  very  meaning.    He  refers 
(p.  12)  to  "  lanj^uaijei  of  tlie  Hamitic  group,  such  as  IVa- 
Galla,''  where  the  form  should  obviously  be  AV-Galla,  IVa 
indicating  the  people,      their  speech.   Hence  the  diffi- 
culty presented  by  these  tnablesome  particles  is  perhaps 
not  unnaturally  met  by  the  naive  plan  of  making  a  clean 
•weq^  of  them.  Thus  we  have  everywhere  Swabili,  Suto^ 
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Chuana,  N^aqgit  (Nyanja),  for  Ki-Swahili,  Se-Suto,  Se* 
amana,  Oii-Nifaiiga,  and  so  on ;  nor  can  k  be  denied 

that  at  least  on  the  score  of  simplicity  this  plan  may 
possibly  recommend  itself  to  the  ordinary  reader. 

To  a  writer  ignorant  of  comparative  philology,  the 
phonetics,  structure,  and  general  morphology  of  .the 
languages  must  necessarily  have  proved  equally  "in- 
tolerable nuisances."  Hence  this'.difficulty  is  also  met 
by  the  same  simple  eaqpedient  of  elimioatioo,  and  we  are 
accordingly  quietly  warned  (p.  15)  that  *it  lies  outside 
the  purport  of  this  sketch  to  dwell  upon  the  grammatica 
peculiarities  of  languages,  or  families,  and  groups  of 
languages,"  the  object  being  "to  give  a  sketch  of  the 
whole  subject,  not  to  write  an  account  of  each  ij;e.'' 
Certainly  a  zoologist  might  in  the  same  way  undcrtaiw  to 
wiitea  "dnteh"  of  the  animaHdngdom  without  refarence 
to  the  comparative  anatomy,  osteology,  general  morpho- 
logy, or  other  structural  "peculiarities"  of  bis  various 
orders  and  fimiBes.  Bat  by  ao  doing  he  would  perform 
a  remarkable  four  de force,  if  he  thereby  either  added  to 
his  own  reputation  or  conferred  any  substantial  bencht 
on  his  readers/ 

Nevertheless,  it  cannot  be  denied  that,  heavily  h.mdi. 
capped  as  he  was,  Mr.  Cust  has  contrived  to  iiroduce  a 
work  of  value  to  linguistic  students.  This  he  lias  done 
by  wisely  restricting  himself  to  what  may  be  called  the 
topography  and  Mbliography  of  the  subject  Abundance 
of  time  and  means,  industrious  habits,  and  the  opportuni- 
ties of  procuring  information  afforded  by  his  connection 
with  a  nnmber  of  learned  bodies  in  Engtond  and  abroad, 
have  enabled  him  to  de.al  with  these  useful  bcandies  almost 
exlmmtively.  Apparently  following  somewhat  on  the  lines 
suggested  by  the  linguistic  and  ethnological  appendixes  to 

'  Stanford's  Compendium,  he  has  collected  from  al!  quarters 
copious  materials  bearing  on  the  history,  habiui,  litera- 
ture, btbUographiy,  and  cUssificatiMi  of  almost  every 
!  known  lan'^'unge  and  dialect  still  current  amongst  the 
African  aborigines.    The  bibliographical  references,  per- 
haps the  moet  vahnUe  fBOtare  of  the  work,  are  reserved 
for  a  very  full  appendbCf  containing  "a  bibliographical 
table  of  languages,  dialects,  localities,  and  authorities." 
The  other  materiidey  generally  brought  well  up  to  date, 
are  distributed  ovcr  the  various  chapters  devoted  to  the 
"prolegomena"  Of  the  subject,  and  to  the  several 
linguistic  families  of  the  African  continent.    Here  the 
author  unfortunately  still  follows  Fr.  Miiller's  classifica- 
tion, apparently  onawaio  that  on  some  material  points 
this  writer's  views  have  lately  been  completcl;.  \plijded. 
Thus  the  Tibbo  of  the  Eastern  Sahara,  although  clearly 
shown  by  Naefadgal  (5'(*MMtHn/Aw<m)to  be  essentially 
distinct  both  in  speech  and  physical  type  from  the  Negro, 
are  still  grouped  with  that  division.   The  consequence  is 
that  in  the  accompanjring  coloured  language-map  by  Mr. 
K.  fl.  R  ivenstein,  the  Negro  domain  is  extended  beyond 
the  Sudan  northwards  to  Fe;zan  and  Tripoli,  at  least 
7"  of  latitude  !«_yon(l  its  proper  limits.     Tlie  nomen- 
clature is  here  also  both  confused  and,  as  frequently  else- 
where, at  variance  with  the  text.   Thus  we  have  "  Teda 
or  Tibbu  "  instead  of  Teda  or  Northern  Tibbu,  and  below 
it^DAza  or  Gora'an  "  for  "  DAza  or  Southern  Tibbu." 
And  In  quoting  Nachtigal's  work  why  does  Mr.  Cust  go 
out  of  his  way  to  };ive  us  a  false  prosody  (Sahdi\i\  where 
the  author  was  so  careful  to  write  correctly  Sahdrd  t 
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A  more  serious  blunder  is  his  retention  of  ihe  unfor- 
tunate "Nuba-Fulah"  family,  which  has  no  objective 
ttdatence,  and  wbtck  be  has  rashly  taken  upon  htnuelf 
even  to  enlarge.  On  this  subject  he  writes  in  the  true 
t^le  of  Uk  amateur : — "  This  arraogement  [an  anange- 
ment  absolately  uosdentific]  commends  itsdf  to  my 
judf^ment  from  its  convenience,  as  enabling  me  to  pass 
on  from  tbe  confines  of  the  Hamitic  language-field,  and 
•weep  into  thto  new  groap  all  that  is  not  strictly  Binta* 
or  which  cannot  be  rnnventently  tMflted  Ne^ro  "  (p, 
143).  So  in  their  reports  on  Egyptian  Sudan  our  oitidals 
'*swcep"  into  the  Arab  granp  all  that  is  not  strictly 

Negro,  and  vice  venA.  And  so  nearer  home  our  popular 
cthnographists  "  sweep  "  into  the  "  1  uranian  "  group  all 
that  is  not  strictly  Aryan,  and  so  on.  The  scope  that 
this  sort  of  thing  gives  to  discursive  writing  is  about  as 
boundless  as  is  the  mischief  it  does  to  tbe  cause  of  scien- 
tific progress.  In  future  editions  Mr.  Cust  ought  rclent- 
ieasly  to meind  this  "convenient"  Nuba>Fulah  group, 
and  rdegate  to  one  of  biiBamcraas  appondbna  "all  tbat 
cannot  be  conveniently  tieaied"  vnder  any  recognised 
divisions. 

These  remaifcs  will  apply  with  equal  force  to  die 

"  Hottentot-Buihman  Group,"  of  which  Mr.  Cust  again 
writes :  "  FoUowtag  F.  MuUer  and  T.  Hahn,  1  constitute 
a  separate  granp,  and  take  tbe  opportnnily  of  enlarging 

its  dimensions,  so  as  to  sweep  in  certain  tribes  speaking 
apparently  langtuges  which  differ  entirely  from  any  above 
^Mcribed*  (p.  434)*  It  wiU  be  seen  that  Kr.  Oist  has 
constituted  himself  a  sort  of  African  "  Sprtz/aciinmino," 
sweeping  up  and  down  the  continent  with  an  aii  y  reck- 
lessness which  may  astonish  the  groundlings  but  "  can- 
not but  make  the  judicious  grieve."  The  result  in  this 
instance  is  to  scatter  over  the  southern  half  of  Africa  a 
nomber  of  tiny  little  enclaves,  all  coloured  alike  and 
reaching  as  ftr  north  as  Abyssinia,  which  make  Mr. 
Ravensteinls  otherwise  excellent  map  look  like  nothing 
so  much  as  one  of  those  coloured  maps  uf  Scotlarnl  with 
fragments  of  Cromarty,  Elgin,  and  the  other  northern  shires 
strewn  promiscaonaly  over  tbe  face  of  tbe  land.  Now  in 
Scotland  these  fragments  have  literally  a  tribal  connec- 
tion, but  the  connection  between  the  African  extclaves — 
Tua,  Sarwa,  Nena.  Sania,  Akka,  Twa,  Doko,  &c — is  of 
a  purely  negative  character.  None  of  them  speak  Negro, 
Fulah,  or  Bantu  idioms ;  therefore  let  us  sweep  them 
together.  It  is  tbe  old  joke  about  eler  ha nt  and  tea-cup, 
which  are  said  to  resemble  one  another  because  neither 
can  climb  up  a  tree. 

Besides  the  general  classification,  the  whole  text  will 
need  careful  revision  before  the  book  can  be  accqMed  as 
a  sundard  work  of  reference  on  the  points  witt  wbidi  it 
profeaies  to  deal.  Almost  on  every  other  page  we  read 
sndi  statcmentt  as  these There  is  <'  nothing  savage  " 
in  tbe  Somali  nature;  There  is  little  doubt  that  Kandike 
was  Queen  of  Nap.-ita  on  tlu  Mi  !  lie-  Nile,  and  a  Ilamite. 
The  very  existence  of  tbe  JS  er  was  unknown  before  tbe 
present  centory.  The  Siwah  language  is  of  no  import- 

.mcc  wtiatever,  &c.  The  .  (count  piven  (p^  IIO)  of  the 
word  Tamashek  is  hopeles  1  muddled.  It  it  stated  to 
have  been  applied  to  tbe  people  "  by  tbe  Arabs,  and  not 
by  the  tribes  themselves,  wh  .  scarcely  recognise  it,  and 
call  themselves  Imoshagh,  «jr  Atna2irg,"  the  fact  being 
that  Inwwhagh  and  Tama»h  tk  am  the  same  werdt 


former  masculine,  indicating  Ae  people,  the  latter fiad- 
nine,  indicating  their  language.  About  the  closdyidlled 
Kabail  dialect  again,  Mr.  Cust  writes :  '  1  wasuaaUetD 
satisfy  myself  on  the  subject  of  this  language  until  I  kid 
personally  visited  Algeria,  Tunisia,  and  the  Sahara,  con- 
ferred with  men  on  tbe  spot,  and  seen  with  my  eyes  the 
conformation  of  the  country"  (p.  lo^).  Here  there  teams 
to  y»  some  mystification.  It  is  not  obv  ious  at  first 
what  the  conformation  of  tbe  count  r y  h.os  to  do  wiA  die 
laaguagc ;  and  it  is  still  less  obvious  how  a  ^nsit  to  tbe 
Sahara,  of  which  we  now  bear  for  tbe  first  time,  oould 
Arow  any  light  on  a  bugnage  scarcely  current  witUa  die 
frontier  of  that  ret; ion. 

At  the  same  time  it  is  but  frir  to  state  that,  with  all  iu  in- 
evitable shortcomings,  it  often  betnys  evidenoe  of  eitfcw 
labour  profitably  bestowed  on  obscure  languages.  A  good 
idea  of  the  general  treatment  of  the  subject  is  afiionied 
by  the  subjtHned  account  of  tbe  little-known  Kondit 
group: — There  is  no  doubt  that  those  langii.i^  are 
African,  and  not  Malayan,  like  the  M:il.\^.lsu  Several 
names  are  recorded,  and  it  is  presumed  that  they  are 
dialects: — fi)  Hinnia,  (2)  Angazidya,  (3)  Antilote,  (4 
Mohilla.  l.Iliot  left  in  manuscript  a  vocabulary  of  His- 
zua,  the  dialect  of  the  Island  of  Johanna,  compiled  bjr 
himself.  Hildebrandt  supplies  a  eonsidecabk  one  sf 
Ki-Nsuini  compiled  on  tbe  spot  C^safis  m  bis  Sato 
[Se-Suto]  grammar  gi\  es  a  dozen  words  ]ncbad  vp  bf 
chance.  Bleck  in  the  '  Languages  of  tbe  MoomMk*  gifti 
words  picked  up  by  Peters  during  a  wedc's  residence  fa 
the  island.  Hildebrandt  remarks  that  this  dialect  is  only 
spoken  in  the  Johanna  Island,  but  that  the  dialecuof  the 
other  islands  only  diflbr  a  little  It  is  never  conuaitied  t» 
writi  ng.  For  purpo  scs  of  business  the  people  use  the  S  wahHi 
language  in  the  Arabic  character.  Steere  printed  in  18^ 
a  short  vocabulary  of  the  language  of  Great  Komtfro, 
called  Angaiidya,  supplied  by  the  sons  of  one  of  die 
kings  of  the  islands.  Van  dcr  Uecken  remarks  that  it  is 
only  a  dialect  of  Swabfli,  greatly  altered  in  pronundafim 
and  affected  by  the  contact  of  Malagdsi.  Cene^ » 
French  employ^  in  Mayotte,  one  of  the  islands,  and  s 
French  colony,  published  an  account  of  the  group  froo 
personal  knowledge  in  187a  He  divides  the  populatioB 
into  firactions  :  one-tenth  are  Arabs,  one-tendi  are  Mah* 
g.isi,  four-tenths  are  Antilote  i  mixture  of  Arabs  and 
Africans,  and  four-tenths  are  of  tbe  Bdntu  family,  though 
not  entirely  pure.  The  Antilote  speak  a  mbctnre  of  ifaIig<B 
and  Swalif!;.  \'cry  few  in  the  isl.md  speak  or  write pB* 
Arabic,  but  SwahUi,  which  is  the  language  of  the  schod^ 
the  towns,  and  good  society.  The  character  osedfiDr 
wiitiag  is  a  corrupted  form  of  Arabic"     A.  H.  KSANK 


RECENT  TEXT-BOOKS  OF  DETERMINANTS 
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icsolts  from  this  is  not  qitfte  cppaicnt  to  an  ootakler:  it 

is  even  probable  that  there  is  none,  unless  the  unintended 
reflex  benefit,  in  the  form  of  experience  in  book-makijig, 
iHiieh  (he  autbort  tbenby  oblabi. 

Here  we  have  two  elementary  booklets,  one  of  40  pp., 
the  other  of  28  pp. ;  and  a  very  short  examination  of 
them  saffices  to  show  tlutt  the  writer*  coidd  have  spent 
their  time  and  cnergv  to  much  bi  tter  purpose,  if  it  was 
the  public  that  they  inlended  to  benetu.  What  they  have 
written  is  pralnbly  not  worse  than  what  has  been  in  use 
for  years;  but  certainly  it  is  not  any  better.  Indeed 
Germany  has  always  bad  more  really  good  elementary 
oxpoBttions  of  the  theory  of  determinants  than  any  other 
country,  and  two  or  three  of  these  bare  passed  through 
aereral  editions.  Dr.  Kaiser  and  "  Professor"  Bnnkofier 
are  <iuitc  capable  men  for  the  work  they  have  under- 
taken :  on  this  score  little  fault  can  be  found.  The  latter 
dBStches  bis  "Notes  of  Lessons,"  as  young  English 
teachers  would  call  them,  with  pedagogic  ability  and 
skill ;  the  former  is  more  wooden,  and  more  unwisely 
ambitious,  and  we  cannot,  unsupplicated,  pardon  him  for 
saying  that  Gau-s  in  coining  the  word  "determinant" 
thereby  introduced  a  definite  new  idea  into  analysis,  but 
he  goes  about  his  work  in  a  sufficiently  workmanlike 
mBDner,  and  is  on  the  whole  sure  of  the  ground  he  treadst 
We  only  wish  both  authors  "  more  power,"  and  next  time 
a  happier  selection  of  subject* 

ProL  Mansion's  "  Elements  *  is  a  book  of  a  liigher  type. 
The  present  edition,  however,  is  the  foutdi ;  and  therefore 
no  <let,.,lL  1  examination  can  be  looked  for.  Suffice  it  to 
say  that  there  is  really  no  better  introductory  book  pub- 
lialied ;  die  exposition  and  arrangement  are  admirable, 
and  it  has,  what  so  many  Continental  text-books  want^ 
small  collections  of  suitably  graduated  exercises  for  the 
learner.  There  is  only  one  point  which  it  seems  desirable 

that  Prof.  Mansion  should  reconsider,  viz.  the  nomencla- 
ture of  the  special  torms  of  determinants.  He  exuploys 
for  example,  both  Sylrester's  term  "  persymmetric  "  and 
Hanltel's  "orthosymmetric."  Should  not  one  of  these 
immediately  receive  decent  burial,  and  should  not  the 
Ittter  lie  that  one?  It  is  not  shorter,  it  is  not  more  de- 
scriptive, it  is  not  more  accurate  in  its  description  than 
its  rival,  and  its  rival  was  by  several  years  6rst  in  the 
field.  As  for  "  doppelt-orthosymmetrisch,"  its  author  is 
simply  unconscionable  ;  it  is  one  of  those  words  whicli, 
as  Hark  Twain  puts  it,  are  alphabetical  processions  and 
liave  a  perspertive  :  we  should  h.ivc  been  glad  if  Prof. 
llIaBSton  had  dealt  more  summarily  with  it  In  another 
instance,  that  of  **  skew  "  determinants,  we  haTe  coofitsioa 
worse  confounded.  Caylcy's  first  paper  regarding  them 
appeared  in  CreiU  (1846),  and  was  written  in  French,  the 
title  beioK  "  Snr  qaelques  proprlA^s  des  ditennlsants 
gauckesP  The  term  L\,\u(h  -  T.ng.  skctv,  Gem*  tchief^ 
Italian  gobbo)  was  at  once  leccpted  and  employed,  as 
well  it  nJght,  by  all  the  standard  writers.  Of  late  years, 
however,  there  have  been  busy  times  with  the  mathe- 
matical coiners  on  the  Continent,  and  in  consequence  we 
have  as  mbetitiites  ibr  "  skew 
*•  symmetrale," 

*•  congruente"  (not  in  Mansion), 

"  pseudosynietriijue.'' 

Soidy  it  is  too  tiresome  and  quite  unnecessary  to  wait 
ontil  by  a  process  of  artificial  sdection  the  fittnt  or  mi- 


fittest  of  these  shall  socvive.  Prof.  MansioB^ ''Elements" 

and  the  German  translation  of  it  have  deservedly  a  large 
circulation  00  the  Continent,  and  thus  have  much  power 
topropafategoodorevil.  We  would  tberefeie  eanestly 
ask  him  to  consider  whether  it  would  not  be  better  to 
recognise  throughout  his  work  only  ont  name  for  each 
special  form,  and  to  rdegate  all  synonyms  to  the  index. 

The  last  text-book  on  our  list  i-  S])anisli.  Although  it 
is  the  largest  (200  pp.)  and  most  pretentious  of  the  four, 
we  regret  that  it  is  imposs&le  (0  aay  a  good  word  legard- 
ing  iu  The  authors  have  most  manifestly  no  grasp  of 
the  subject,  and  advance  with  a  gay  step  and  light  heart 
through  iiuccuracy  after  inaccuracy.  Their  model  unfor- 
tunately is  Dostor,  and  equally  unfortunatdy  tliey  are 
more  tfian  Adtbfbl  to  Mm.  At  the  very  outset  they  show 
their  hands.  The  so-called  "notation  of  Cauchy"  is  not 
Cauch/s ;  what  is  really  Cailcby's  is  not  attributed  to 
him ;  and  the  "notation  of  Leibnits"  is  more  Cauehy's 
than  Leibnitz's,  but  belongs  to  neither.  Nor  is  this  wild 
start  of  Book  I.  redeemed  by  a  good  end.  On  pp.  96-98 
five  examples  of  skew  detenninants  are  calculated  at 
length  with  a  complacent  unconsciousness  of  the  simple 
property  which  makes  all  the  calculation  unnecessary ; 
and  pp.  99-101  are  taken  19  with  fhe  raOer  epodHnaUne 

and  some  perfectly  legitimate  deductions  fifom  it.  Book 

II.  deals  with  the  so-called  applications  of  determinants, 
and  closely  follows  Dostor.  The  most  amusing  part  of 
it,  as  is  die  case  also  with  Dostor,  is  the  chapter  devoted 

to  "Applications  to  Trigonometry."  Dostor,  however,  is 
outdone  on  his  own  ground.  For  example,  after  it  has 
been  pnved  that  cos  ^  —  +  <^  -  <^iibc,  one  whole 
'  octavo  page  is  occupied  in  showing,  by  tiu-iins  of  cider- 
mi  Hants,  that  sin  J  ^  J(s  -  b){s  —  c)lbc.  This  iour  de 
/one  is  like  that  of  Hudibras,  Ullii^Aedodthftij^hvj 
and  the  moral  in  botb  cases  is  the  sane. 


LETTERS  TO  THE  EDITOR 

[  TAt  Editor  do^s  not  hold  himself  respcnsiblt  for  cpiiiwuj  exprtsHa 
by  his  (orr<$f>ondents.  Neither  can  he  undertake  t*  retuntf 
or  to  carresjxmd  with  the  writers  of,  rejected  mmtmttf^tk 
No  notice  is  taken  0/ atunymous  tommmmeations. 

[The  Editor  urgentfy  rtfutttt  ttnt^ndtiitt  t»  keep  their  letten 
as  short  as  postibte.  The  pressure  on  hit  space  is  so  great 
that  it  is  impottiMe  otherwise  to  insure  Ike  appearance  evm 
e/etmmunieaiions  containing  interesting^  ana  novti Jkttt,'] 

Mr.  Lloyd  Morgan  on  Instinct 

I  HAVK  read  with  much  intere&t  Mr.  Lloyd  Morgan's  very 
sble  paper  on  "  Instinct  "  in  the  current  issue  of  Nature,  and  I 
feel  it  Ls  desirable,  without  following  him  over  all  the  ground 
which  he  has  tiavened,  briefly  to  consider  those  parts  of  his 
commoDioitioa  which  have  special  rcft  i  cnce  to  my  own  work. 

The  broad  question  with  which  be  begins — viz.  :  "Is  there  a 
science  of  comparative  psydioiagy?" — is  not  a  question  which  I 
feel  specially  called  upon  to  answer,  inasmuch  as  almost  every 
one  iriio  has  hitherto  written  upon  psychology  has  taken  it  for 
mated  that  there  is  sodi  a  sdenoe.  Nevertheless  I  may  state 
tte  jwtificatioo  which  I  an  mpM  picpsrad  to  0ve  «  this 
uuiwal  asiBDiption. 

when  waaiy  that  a  dog  is  a  msie  taldligMtt  aalaial  than  a 
sheep,  we  do  not  doubt  that  we  are  making  as  real  a  propcsltion 
as  whenwesaythatthePreiideBtofdie  Royal  Sodsty  is  a  more 
iateUfsot  nsndiaa  Dick,  Tooa,  er  Uany.  Now  bi  all  casts 
whBelhM  wagncnl  cceatimB  of  fedbv  ef  «h^ 
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iption  that  the  omman  sense  of  which  it  is 
the  exprofion  is  in  the  right,  and  that  any  iogeoiously-cin- 
structra  armament  of  sc^p  icisin  is  in  the  wron^'  We  miy  tbcrc- 
f)re  approach  Mr.  LI  jy-l  M  Tjan's  ar<uiinit  with  the  antcjcdcnt 
presumpiian  that  tberi:  mu-.t  b:  sometliiiif;  wron^  ab.iat  it  soone- 
nrhere :  and  I  do  not  thiolc  that  it  reqaira  much  refl;ctioa  to 
•*e  where  ilie  error  Het. 

According  to  theugnnent  as  state!  by  my  critic,  there  is  .1  true 
snence  of  human  piychotogy,  because,  ahh^u^h  my  kn^wlc  lgc 
of  wi'Yther  hnman  min  i  is  n  >  le^^  ejective  than  is  my  k.towled^c 
ofndoz**  niind,  yet  '•  Ijy  'uci:!^  .f  language  human  beings  can 
oommanicate  to  each  othor  the  ro-.uU'i  which  each  has  obtained, 
nad  each  haman  being  ii  ah!c  to  submit  tkeu  rttuUs  t«  tht  tat  of 
subjeetht  verififaliott."  Hut  how,  let  us  ask,  in  itii  last  analysis 
is  thi-i  verification  obtained  ?  Hy  lA!.;juj^e,  no  doubt ;  bat  what 
iaits  U'.t  aiiily-.i'i  u  laiirua^e  ?  A-i  >pjken  by  my  neighbour,  it 
it  for  mc  nothtn;^  more  than  my  owa  interpretatioa  of  a  meaning 
preiented  by  the  observable  activities  of  an  organism.  Therefore, 
if  on  tncha  basis  I  am  aotitled  to  affirm  that  mch  interpretation! 
as  I  make  are  of  the  nature  of  "  rab^ective  veiifieatiaaa*'  of  coa* 
dndom  drawn  from  the  introspective  observation  of  my  own 
mild,  iriif  am  loot  eadded  to  a  siiBilar  viesr  wbea  the  ^Mtof 
nyoiMlamplatioabfhandadof  adoc?  Tha  dog  eaaaot  speak, 
batbacMdtaplqrodNractiviilaawUei,  ao  ftr  as  they  go,  are 
qaitsasvaUdaaabad*  m  «Uah  to  conatmet  my  "  subjective 
varificalion'' as  anteaetffitkt  aaoifeitad  in  biwaaga.  Of 
couiie  laacBSM  is  able  to  aoBTey  ImmanwraMy  mom  wtwMaltai 
louchiag  the  qeetne  aiad  Ihaa  eta  bt  coowyad  bf  ■»  ollMr 
kfndofacdvifirs  bvttUa&etis  nsr^fdaa  to  ^teSarliMt 
that  language  tt  a  tpttn  of  activities  expressly  derfgnad  far  tliis 
very  purpose.  The  higher  Tihie  of  language  ia  Vm  rmpeek  is 
therefore  nothing  more  diaa  aa  aiUMesrioa  of  the  higher  develop* 
ment  of  intallieeace^  whieh  aailileB  the  mind  to  perceive  the 
desirability  of  daviBac  a  mMa  if  bodily  activities  expressly 
designed  to  serve  as  the  veblde  of  communication  between  sub- 
ject and  eject, — as  is  proved  by  the  fact  thtt  any  syitem  of 
bodily  activities  which  may  be  agreed  upan  (such  as  gesture,  lip- 
reading,  writing,  &c.)  are  alike  available  for  this  purpose.  Laa* 
guage,  then,  of  any  kind  is  merely  a  conventional  system  of  bodily 
activities  which,  because  inttMiai  to  convey  information  from 
mind  to  mind,  we  call  signs.  Bat  now.  the  element  of  iHttHtion 
on  the  part  of  nqr  neighbanr  is  in  no  wise  es^iential  to  my  elective 
interpretation  of^  his  bodily  activities,  or  to  what  Mr.  Morgan 
calls  my  subjective  verification  of  them.  The  involuntary  groan 
of  pain,  the  pallor  of  fear,  and  a  thousand  other  unintended 
"expressions  of  the  eaotlons,"  as  well  as  a  thousand  other  un- 
intended expression-s  of  thought  {t.g.  the  act  of  uocket-pioking 
under  the  eye  of  an  unseen  detective)^  an^  as  M  H  profwUeOy 
i>aid,  "  more  eloquent  than  words." 

I  submit,  therefore-,  alth  jUj^'j  a  (Iol;  cannot  ^ivc  any 

large  mcisure  of  ejcclive  information  inlentioniUy,  or  by  pur- 
posive '.i^;i^  (lie  li  "-i,  li never,  ^ive  ■■jme  even  of  thi-1,  vvc 
nave  still  .ilundint  ninteriil  far:ii^hcl  l>y  bi^  other  bodily 
activities  for  c onstnictinLj  imr  ejective  inferences.  I'or  example, 
the  iloi;  (jives  very  ::iiii;'i  the  --anie  in  lic.itions  of  pain  under  the 
whip  tlwt  a  boy  -^wc-  under  the  c.me  ;  theieforc  the  gatuekee]ier 
has  no  more  doubt  that  he  i:,  h.irling  the  dog  than  the  school- 
master his  thiit  he  ii  !iiirlin\;  t!ie  Ixiy — nor  would  the  scho  )1- 
master  be  more  satislie  1  m  this  poiat  by  asking  the  boy  whether 
the  cane  did  hurt. 

If  I  have  been  followed  thus  far,  I  .sh  luM  be  inclined  to  go 
still  further,  and  to  siy  that  in  my  opinion  the  "  unprerneditated 
ait "  of  natural  movements  (whether  i;i  men  or  iiiduiiK)  is  a 
surer  basis  on  which  to  build  ejective  conclusion-  thin  is  the 
more  indirect  information  supplied  by  intentional  s/e^lure  or 
language,  so  far  as  thi-  Lkc  or  jitn/'U  •.nlcllis^ence  to  which  animais 
attiin  i.i  concdrrifd.  I'oets  and  mor.alists  arc  fond  of  insisting 
n,i  ■  1  rhis  point  as  rcfjards  young  children,  where  the  level  of 
iiiieil-.^enco  may  be  even  con  iderably  abjve  that  of  the  mo>t 
iMleIli.;eiit  animal.  The  immense  ^orvice  of  laii.t;,ia'.;e  in  ejective 
ai)aly-.i->  is  rendered  in  th  i&e  higher  and  more  c"nu>lox  re  ;i oni  of 
intellectual  life  tj  which  ::iin  aljnc  attains.  Still,  I  doubt  not 
that  if  .intntaK  could  speak,  so  that  we  cou!  1  interrii^atc  them 
as  to  thrir  men' i!  operations,  we  should  o'ltain  a  great  deal  of 
supplementary  infonaati  in  ;  only  of  conr  c  this  sup)K>>ition  is 
an  i  ni>3S-.ible  one,  seeing  that,  if  an  animal  could  speak)  its 
intelliifence  would  i»o  longer  be  "animal  intelligence." 

On  the  whole,  then,  as  concerns  the  question  whether  there  is 
a  science  of  coaparative  psycholugy,  1  snoaldsay  that  there  cer- 
tainly i<  sndi  a  sdaaoa^  ia  ue  sa^e  nue  aa  then  It  a  Mteaoeof 


human  psychology.  For  it  mns  to  me,  ia  view  of  the  above 
considerations,  that  the  argnmeak addaoed  by  Mr.  Uoyd  Morgan 
against  the  former  is  quite  as  appltoahle  agidast  tl»e  latter.  In 
both  case.%  alike  onr  ejective  inferences  eaa  only  1m  founded  on 
the  observable  activities  of  organisms,  and  if  H  is  true  that  of 
these  obiervahle  activities  lanznage  aflTirds  an  ncceptionally 
meaning  dass,  it  is  also  true  that  where  1  tiu;u.t.;e  is  absent  the 
mental  processes  which  stand  to  be  eiectivdy  aiialyfcd  are  of  a 
comparatively  simple  nature.  I  thererore  see  no  reason  to  recede 
from  the  position  which  1  have  taken  up  in  the  works  to  which 
Mr.  Lloyd  Morgan  refcr.s,  where  I  observe  with  reference  to  the 
peculiar  standing  of  psychology  (both  human  and  comparative) 
amon;  the  sciences  in  the  matter  which  we  have  been  conuder- 
ing— "although  the evidenoe derived  from  ejects  is  practically 
regarded  as  good  in  the  case  of  mental  urgaiusaticns  inferred  to 
be  dosaiy  analogous  to  oar  own,  this  evidenoe  clearly  ceases  to 
lie  traatwarthy  in  the  rMio  in  which  the  analogy  fails ;  so  that 
when  we  e«ne  to  the  ease  of  very  low  animah — where  the 
analogy  ia  leiat-Hve  fed  oneertain  whether  or  not  to  ascribe  to 
them  any  ejective  triitaaaa  "  ('*  Maatal  EvoluUon  in  Animals," 
p.  as).  And  agam,  widi  ttteeaea  to  each  objections  as  dhat  of 
Mr.  Menaa— '^SeepliciBa  of  dib  Uad  is  kgically  boand  to 


the  only  evk 

lisfimuned  by  objective aeth^tbtt 


dcMevUenceof  mlad,aot  oaly  ia  tfm  aeee  of  ^  lower  aai- 
mak,  hot  also  in  that  of  the  hv",  and  even  ia  Aat  of  men 
olherdwafhesentkUaMoK  .  .  .  This  is  evident  hecaaae,  as 
I  hava  alreadr  observed,  dia  oaly  evIdeDce  we  caa  basa  «f 
ejective adnd  IS  OatwhiAisl 
and,  as  the  subjeotiva  ahii 
with  the  ejective,  so  aa  to  leant  bf  direet  fscilag  the  mcatsl 
processes  which  there  accompany  the  objeetiv*  aetivitiei^  it  ia 
deuly  impossible  to  satisfy  any  one  wtw  chpoeis  to  doadit  Oe 
validity  of  inferenoe,  tliat  in  any  case,  othar  than  Ids  OWD,  aaa* 
tal  procei'ses  ever  do  aoeowpany  objective  activitieB  "  (**  Aid- 
mal  Intelligence,"  p.  16).  And,  by  parity  of  reasoning,  die 
same  argument  may  be  used  against  Mr.  Morgan's  aoepdeal 
objection  to  comparative  psychology  as  a  science.  In  whataear 
measure  he  is  on  principlt  a  sceptic  touching  lhein£eiaiOSS«Udl 
this  science  is  able  to  draw  as  to  the  existence  and  aatnre  of 
animal  ]ic<ycholrigy,  in  that  measure  I  tliink  he  ought  la  ooa* 
sistency  also  to  be  a  sceptic  with  refrmiice  to  the  aaaw  poiati  ia 
the  science  of  human  psychology. 

Coming  11  ov  to  .Mr.  .Morgan's  strictures  on  my  psychological 
deliniiion  of  niitiiict,  I  understand  that  they  are  made,  not  with 
reference  to  any  defect  in  my  definition  as  a  psychological 
definition,  but  with  reference  to  the  possibility  of  any  such 
definition  whatever.  In  his  view  there  can,  from  the  nature  of 
the  case,  be  no  psychological  definition  of  instinct  ;  there  can 
only  be  a  i^hysiological  definition  of  thecerebral  proce^  es  which 
are  concerned  in  actions  termed  instinctive.  Here,  then,  iii  a 
broa  1  uc,  .iltluugh  it  only  cmu  . mutes  a  port  of  tiw Ctltt  Imader 
one  which  we  have  just  been  c^ -nsidering. 

I  may  say  first  of  AX  that,  if  ue  want  a  phy--inlo.;ira]  definition 
of  instinct,  I  do  not  think  lli.-.t  the  one  whi.  h  is  furnished  by 
Mr.  I.loyd  Morgan  is  valid.  TLi,  ile;:ii  tion  iv  that  rciicx  actions 
are  due  to  a  general  type  of  nervous  ■  iryaniotioii,  instinctive 
actions  to  a  '-i-'ccibc  type,  ami  intelligent  acti-  n^  I  >  an  individual 
ner\  us  organi  ation.  Now,  this  threefold  definition  presents 
none  uf  that  " dcfimteiievs  of  applicnti<pn  "  which  Mr.  Morgan 
implies  nor  dues  it  tend,  .as  he  '-upposes  to  add  any  "  clearness 
to  our  ideas  concerning  the  things  of  which  we  spi-ak."  For  it 
is  open  to  the  fatal  objection  of  .arbitrarily  clasMfying  as  in- 
stinctive many  actions  which  are  now  universally  regarded  as 
rcilcx  ;  while,  conversely,  a  still  greater  nu;ulier  of  actions  now 
univer-.«lly  regarded  as  instinctive  would,  under  ih  -  definition, 
become  classified  as  rctlex.  Tint  i-.  to  -ay,  there  :ir<-,  on  the  one 
hand,  m.iny  letlex  actions  which  v.e  iMuid  all  feel  1:  ab  urd  to 
call  instinctive,  and  v>hich  are  iic\crthelcss  niaui'c  ted  by  only 
one  sjjccies  (in  air  own  organisations,  for  example,  wc  may 
mention  the  "  iiate.lar  n-llex,"  .^ud  tlie  convulsions  proiluced  by 
tickling  the  s  des  of  tt.etcct  i;  am-,  I  I  tiic  other  hand,  there 
is  a  very  much  greater  number  id  instinctive  actions  which  we 
should  all  feel  it  absurd  to  call  rcilcx,  but  which  arc  nevertheless 
manifested  by  many  species  of  a  genus,  others  by  r<any  genera 
.if  an  order,  and  so  on,  until  in  such  ca  e-s  as  th.isr  of  nidihci- 
tion,  incubation,  &c.,  we  arrive  at  instincts  geiicr;il  to  a  whole 
class.  The  truth,  therefore,  is  that  a  zoological  classification, 
being  made  with  reference  to  the  whole  organisations  '  f  animal*, 
has  no  ^uch  .special  application  to  the  rcBned  structure  of  their 
Bovons  ^ateflM  (which,  indeed,  we  can  ooly  appreciate  fav  ita 
OB  oaadnd)  as  wonld  be  required  far  the  graaadwoa  of 
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ICr.  Morgan's  pbystologioil  definitions  of  redex  action,  instinct, 
and  inteUicencc.  If  we  want  f^och  a  dc^nition  it  must  b:  made 
independently  of  any  mxilogicnl  classit'icr.ilon,  and  with  extlutivt 
reftrtna  to  the  feint  whether  tht  aJaptht  attion  requires  f«r  Us 
performance  tht  cferatien  0/  the  higher  nert'e-cmtres—ti  point 
which  can  only  be  determined  by  vtViaectional  experiaaent.  ]n 
other  word«,  on  the  »ide  of  otjaethe  psychology  the  only 
distinction  tl»t  cm  be  dmwn  between  a  reflex  and  an  instinctive 
Mtkm,  b  M  to  whetlier  fh«  action  can  be  perfonned  by  the  lower 
aerve-centres  alone^  or  reonires  likewise  the  cooperation  of  the 
kigher  ncn  c  centre*.  Ana  this  is  jut  what  we  should  expect  to 
find  to  be  the  case  on  the  objectiTe  side  i(  I  have  endea- 
voured to  show,  the  one  peculiaritT  which  distinguishes  actions 
dasaedas  re6ex  from  actions  daated  as  instioctiTe,  consists  in  tlie 
latttr  tthihiting  in  thoir  perfimnance  a  nNatal  or  cowdoos 
atomwt  which  b  apt  wMliiled  in  tbe  fbfaicr. 

K«v,  if  Ot  rwhm  ^Anr  of  ika  Mm  **iHtfiiet".la  dns  to 
denominate  a  <te»  of  ad^tive  actioas  is  wUdi  fhm  b  a 
■objective,  or  nXbtet  let  ns  say  an  ejcctito  drntti^  I  anaot 
»co  that  aajrtbing  bot  ooBfiuon  b  to  be  friMd  Iqp  favdng  tUs 
tam  into  objediTe  impliraHniii.  Wen  aar  tom  bomm  to 
<iH%Mto  Ab  HMRMb  of  iortiac(h«  acte^  it  wodd  ba  far 
bottertofloiiiBBewaHfliaatibu  to  ahnaaa  old  OB*.  lam 
hBf  wmMt  of  the  difiool^  iriikh  often  aibea  la  decidli« 


forii 

iag  whether  Liemiea  noeld  be  du<ifbd  wMi  tbe  enteor  with 
the  scorpions  afleoti  Ibe  validity  of  the  classification  wUdl  marks 
off  the  group  Cmtaeea  from  tbe  Rroup  Aracbnida." 

For  the  net,  Mr.  Morgan's  criticism  on  my  poyeholojgical 
defiaitioo  of  tn  tfnet  hang«  tniireW  ujion  his  previous  criticism 
as  to  the  possibility  of  a  science  of  comparative  psychology,  and 
as  I  have  already  endeavoured  to  answo^  the  latter,  1  need  not 
go  over  the  same  gronnd  agai  1  b^  answering  the  former.  There 
are  only  two  pointi  raised  by  his  paper  to  which  this  general 
answer  does  sot  apply,  and  with  thoM^  thersfore,  I  shall 
condnde. 

Tlic  first  of  the<ie  two  points  b  •  charge  of  inconsistency.  My 
critic  observes  that,  after  having  said  "  it  is  enough  to  point  to 
the  variable  or  incalculable  character  of  niciital  adjustments  as 
distinguished  from  the  cnn^tant  .tikI  foreseeable  character  of  reflex 
adjustments,"  I  go  on  t  1  drimc  ins'inctivc  actions  as  tiieiilal 
adjustments  which  are  lu  verllirl-.  -^  uf  a  cmslant  ami  foreseeable 
character.  Now  I  think,  if  any  one  \\\'.[  icaii  my  chajilcr  0:1 
"The  Criterion  of  Mind,"  he  will  .'cc  ili.ir  !hi-  apparent  incnn- 
sislency  w  not  a  real  one.  It  would  lie  a  real  fnn;  if  tlic  )iavsage 
alxjve  qaoted  referred  only  to  this  and  that  paiticu'ar  action  of 
an  animal,  apart  from  all  the  other  actions  of  the  ^amc  animal, 
which,  .according  to  my  criterion  of  mind,  are  com|wtent  to 
inform  us  whether  or  nut  tlio  animal  in  ijueslion  is  ^choosing  and 
/VtcWtw"' animal.  But  the  passage  cjuoled  refer;  to  the  whole 
coustitutuMi  of  an  animal  so  far  as  wc  can  know  it  by  obscr\a- 
lion  of  activities,  and  therefore  the  question  whether  this  or  that 
particular  activity  is  to  l>c  regarded  a.s  mental  or  non -mental 
(instinctive  or  reflex)  requires  to  be  answered  by  all  that  we  learn 
conceminiT  the  other  activities  of  that  animal.  If  rmnc  if  its 
acti^nties  .tic  other  than  tho>e  of  a  constant  :\ni!  foreseeable  cha- 
racter, sM'  have  no  reason  to  suptwse  that  i'.  :-^  a  cluosingorper- 
ceiviii;^'  animal  ;  but  if  some  of  iti  other  atliviticy  are  indicative 
of  cliuicc  am!  perception,  our  knowledge  of  this  fact  mu^t  Ik! 
allowed  due  wc^lit  in  any  attempt  that  v.  c  may  make  at  classi- 
fying tlii.1  or  that  particular  a  ti  in  a-,  rrllcx  or  instinctive.  The 
case,  in  short,  is  ju'-t  the  cuuvrrsc  ol  that  which  I  thus  state  in 
the  chapter  rc'errcd  to  :  — "  .^Iany  a.ljii  tive  actio  i-.  which  we  re- 
cognise as  mental  are,  neveiilir.lc .  ,  bicn  I  cfmi  hand  to  be,  under 
the  given  circuiTistance  ,  mcitalilc;  Imt  analysis  would  show 
that  this  is  only  the  case  when  vsc  liasc  in  \iL-a  a;^ents  whom  we 
already,  or  from  indepcivdent  eviclcnc.-,  regard  as  mental." 

The  sccund  point  to  which  I  have  ret'crrcd  as  the  only  one  that 
now  rem.': f  r  me  to  consiilcr,  is  to  the  effect  that  I  ha\a-  nil  - 
taken  "Mr.  Spencer'^  jxjsition  with  regard  to  the  '  very  s-ubordinalc 
importance  of  natural  selection  as  an  evolving  source  of  instinct,' 
and  with  regard  tuthe  question  of  '  lapsed  intelligence.'"  Here  I 
can  a  fiord  to  be  brief,  inasmuch  as  any  one  who  cares  to  do  so  can 
compare  my  interpretation  of  Mr.  Spencer's  writings  with  the 
passages  in  those  writings  to  which  I  refer.  It  seems  to  me 
perfectly  clear  that,  although  both  tbe  principle*  in  question  are 
alMBd  to  by  Mr.  Spcnov,  acither  of  tncai  boldi  tbe  aaae  pcD> 


minence  in  his  theory  of  the  develoi>mcnt  uf  instincts ftma  loSes 
action  as  they  hold  in  the  theory  of  Mr.  Darwin. 

In  oonclnsioii,  I  trust  Mr.  Morgan  may  feel  that,  in  writing  dib 
somewhat  elaborate  reply  to  his  criticism,  I  am  marking  as  eoi- 
phatically  as  I  can  my  sense  of  its  ability.  And  if  the  geaenl 
effect  of  this  discwicn  is  to  show  that  the  phenonena  of 
instinct  present  peculiar  difficulties  to  any  attempt  at  a  finda- 
mental  ana^rWi  I  dnmld  like  no  less  cmpbaticalhr  to  espress 
my  convictMB  that  sneh  an  analy.sis  is  not  to  be  ncUitated  by 
dosiaB  ear  eyes  upon  the  entire  class  of  phenomena  to  which 
ehne  ma  word  b  applicable.  We  may,  or  ooone,  abstain  from 
any  attempt  at  sucfa  analysis,  and  devote  or  attcatioo  exchistveiy 
to  the  physical  as  dittlngnbbed  fran  tiie  meotsl  aide  of  die 
anbJoBt-  udyiathbcaseweaqraotepeBkef  dstffiwt 

GBOKOI  J.  ROMAMU 

"Mental  Bvolution  in  Animals" 

Mm.  RoMAMBS'  eennent  on  my  communication  in  Natvu 
of  Fehraoy  7  (p.  335)  is  not  quite  satisfactory, 
posefbat  be  Ma  1 

not  know  me, ; 


.    I  do  act  . 
bM  iay  spite  again-st  my  .<kate ;  bat  aa  he  docs 
tad  dd  not  see  the  incident  in  the  Mandwster 


Aquarium,  I  thhdi  it  b  veiT  poosible  Act  he  nqr  l>*ve  been 
naturally  predupoied  to  andcnate  the  sbalficaaoe  of  the  story. 
I  do  not  admit  that  I  can  be  reesonetaly  Uaawd  for  saving  that 
a  repetition  of  the  conditions  w  ould  ham  been  vacfuJt  if  pes* 
(ibie,  while  at  the  same  time  pointing  out  that  the  icsut  woald 
not  aeoessarily  have  settled  the  question.  Test  experiments  are 
always  useful,  even  if  they  do  not  settle  the  msin  qoesdoa. 
Mr.  Romanes'  terrier  story  was  not  necessary  to  make  deer 
what  he  means  by  "accident,"  and  there  is  no  analogy  between 
it  and  my  skate  story.  In  one  esse  a  trained,  or  at  least  tamed, 
dog  did  a^  he«a<  told,  and  the  conditions  of  success  were 
prearranged  ;  in  the  other,  a  fish  spontaneously  did  something 
for  his  own  advantage.  As  for  the  fish  smelling  the  food,  this 
docs  not  harmonise  w  ith  the  circumstances  as  I  dcscribsd  them, 
and  had  Mr.  Komaucs  seen  the  incident  I  do  not  think  this 
explanation  would  have  occurred  to  him  ;  the  whole  series  of 
actions  was  too  rapid,  and  bad  too  much  the  appearance  of 
co-ordination.  The  propulsion  of  the  food  into  the  ready  mouth 
was  the  work  of  an  instant.  Hsid  the  month  not  been  ready,  as 
the  cricketer's  bat  is  the  instant  the  ball  leaves  the  bowler's 
hand,  the  morsel  u  oukl  have  been  missed.  Finally,  Mr.  Romanes 
tells  us  ("  Animal  Intelhj^cnce,"  )>.  351)  that  the  bear  observed 
by  Mr.  Hutchinson  was  a  Polar  litar.  Now  this  species  i« 
"almo.'-.t  marine  in  its  habits  "  It  l,vc  iij>on  seal-flesh  and  also 
upon  dead  meat  which  it  fimis  l  Uiri;  in  the  water.  It  is  not 
infrequently  cast  adrift  on  an  icc-:l oc  nr  iceberg.  Il  is  there- 
fore not  at  at  all  improKablc  that  ilic  mclliodi  f  fishing  described 
may  lie  an  nisiir  ct  devclipcd  her(>litarily.  The  fact  that  two 
bears  behavtsl  in  nrectscly  the  same  manner  strengthens  this 
suppo-itioih  Mr.  Darwin  docs  niit  say  whether  the  liear  ob- 
served by  Mr.  Westropp  in  Vienna  was  a  I'olar  l)ear  or  not,  but 
he  observes  that  the  action  in  question  "  can  hardly  be  attributed 
to  instinct  ur  inheritetl  habit,"  as  it  would  be  "of  little  use  to 
such  an  animal  in  a  Male  of  nature."  It  stems  t  ■  me  that  such 
action  would  be  very  ascfal  to  Polar  bears  in  a  state  of  nature. 
Maachcater,  FAnmy  ii  F.  J.  Fakabay 

The  Renaikable  fluaaeM 

At  the  present  stage  of  the  di-cussion  upon  the  "t;rccii  -un" 
and  rosy  sunsets  it  >ccm--  to  mc  it  «uuld  be  well  to  recall  atten- 
tion to  a  few  facts,  f.ir  there  seems  t  ^  1  c  a  tendency  on  the  part 
of  some  correspondents  to  alliw  imagination  to  carry  them 
licyond  the  rc(,Mon  of  fact  into  th.at  of  fancy.  First,  then,  1 
would  point  out  that  my  observations  show  conclusively  that  at 
the  time  of  the  green  sun  there  was  an  altogether  abnormal 
amount  of  moi'-turc  in  the  upper  regions  of  the  atmosphere, 
w  liile  the  ordinary  hygromclric  observations  showed  the  air  near 
the  yrouivd  to  be  comparatively  dry.  I  have  studied  the  rain-band 
spectrum  almost  daily  fur  the  last  six  or  seven  years,  and  I  have 
never  before  known  such  a  1  rnj^  c  intinnanrc  of  the  heavy  rain- 
band  m  a  comparatively  clear  -ky  a  sky  in  which  there  was 
only  a  light  haze.  At  sun  .ct  and  :,i;nrisc  the  intensity  of  the 
bands  was  such  as  1  have  before-  -eeti  only  fr^jni  an  altitiKle  of 
some  six  or  seven  thoiisand  feet,  and  c\e[i  then  rarely.  In  this 
connection  it  may  be  well  to  jvunt  out  that  the  .spectrum  as 
observed  by  Mr.  DonnellyJNATUKK,  voU  vox.  f.  ly),  though, 
by  Mr.  Xiuckyary  nsaahUtg  that  twotned  ban  ia 
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some  respects,  yet  differi-ii  from  it  in  mmdc  important  ixjints. 
The  "low  sun-ban<is  "  appeared  wenk  rf.ther  than  sironjj,  partly 
perhaps  by  contrast  with  tne  tfreat  inter>iiy  "f  the  rainbanri,  ami 
the  rainl>and  itself  was  ea«.ilyaividetl  into  lines,  of  which  eight  arc 
rec  orded  in  my  note  book  as  beiiifj  •■ccn  with  a  one-i'>ri'-m 
spectroscope.  The  band  between  anil  F,  observed  by  Mr. 
Lockycr,  w.is  also  seen  here,  ar.d  w.ts  found  to  be  one  ascribed 
to  aqueous  vapour,  W.L.  504.  A  spectrum  almost  in  all  rcsi>c»  ts 
similar  to  that  observed  here  can  be  seen  by  any  one  «  ho  will 
examine  the  absorption  produced  b/  a  small  cloud  pa^ng  over 
the  sun  as  seen  with  the  specirMCope^  having  a  lens  in  front  of 
the  slit.  The  contrast  with  the  bright  spectrum  of  the  sun  shows 
the  general  absorption  in  the  red  very  clearly,  and  if  the  sun  be 
near  the  horizon  the  other  bands  will  be,  in  most  cases,  fairly  well 
seen. 

It  is  worth  noting  that  wi  have  h-id  an  unusually  early  and 
heavy  monsoon,  ushered  in  by  a  remarkable  thunderstorm  and 
followed  b]r  a  penod  when  <i;-'Pctnun  showed  an  abnormal 
freedom  from  vapoor,  the  r;in:  1;  at  timet  being  quite  invisible. 
Doriag  this  latier  period  we  have  had  beaatifbi  roqr  after-glows, 
tht  lOBii^  beiiigiqipuatlyrafleetadftromthin,  alomtiavliible, 
cimis  clonds. 

If  the  presence  ol  dust  can  he  proved,  these  phenomena, 
as  I  prcvi.,u<ily  indicated,  can  be  readily  expl  iine  J  in  accnrii- 
auce  with  the  facts  so  beautifully  ilhi«trBteJ  !>y  Mr.  John 
Aitken  {Trans. K.S.F..,  vol.  xxx.  p.  337),  for  the  duat  particles 
would  condense  moisture  in  the  upper  puts  of  the  dr,  and  we 
would  have  a  light  haze,  such  as  was  observed  here,  not  mffi- 
^ntly  dense  to  cause  actual  douds,  hut  deep  enou^  to  give  the 
special  absorption  effects,  while  the  dust  it-elf  would  assist  in 
|irodactng  the  general  absorption. 

Against  the  idea  of  Java  dost,  however,  have  to  be  set  a 
•oMBOcr  of  facts  of  wUcn  the  f  jUaiwiog  are  a  few  ^— The  ohwI- 
nna  phase  of  gryrnnns  was  oa  the  saow  day  (Seplmber  10). 
all  over  Cej^on  and  Sooth  UHi*  and  as  fir  west  long.  64* 
(at  na).  The  green  son  was  not  seen  at  Rai^gson  nor  at  the 
AndHBMi  Idaods,  thot^  at  Am  kttor  pfawe  the  sends  of 
the  eruption  were  heard.  The  fint  rata  that  fell  here  after- 
waids  was  iab)ected  to  carsfitl  miomoopic  analysis,  and  showed 
■no  trace  of  vokanic  dait.  The  pheuoKnaa  reappcand  oa 
Satemhcr  sa. 

For  Bjr  own  part  I  think  there  b  Strang  evidence  that  the 
inflnSMffS  ti  the  Jav.in  eruption  was  8B  deetrfeal  one,  and  that 
that  was  not  necessarily  propagated  by  the  actut  transferaace 
of  antler.  ICr.  Whimper's  very  interesting  latMr  ia  of  eaarst 
hy  00  wiM  oanclHSive  as  wgwda  the  eHeaa  of  d»i>»  far  It  ii^  I 
believe,  regarded  as  virtually  proved  that  the  mere  ettatOMe  of 
daet  la  hofe  qamtities  in  volcaoto  e)eata  prom  the  prtssaee  of 
•a  abaadaaoe  of  water  vapour.  C.  HiCHU  Sunn 

P.S.— TheielsaawpciiBtiaovkllcr  to  Sir  Wglba  TIhbh 
•oawhi^,  asIhaveBeenfttirieeqaatad,oariittoheeMveeled. 
Itlsia  vol.  xxix.  p.  55,  line%  »Ma  dionidrread :  "After  the 
eilBelricity  had  gone  to  im^mMm;''  C.  H.  S. 

The  CariatiBB  College  lladni^  Jaanacy 


SiNCK  the  eod  of  October,  when  I  first  observed  an  onnsnal 
red  glow  tat  a  considerable  time  after  snnsel^  I  have  been  a 
eloee  observer  of  the  ataiosdbeiie  phenosMaa  ao  folly  deieribed 
by  your  correspondents.  For  eaqM  Ibae  past  ihcgr  have  ap- 
peared  with  little  of  their  lonusr  hritVaacy,  oBifl  the  evening  of 
tite  7th  inat,  wlten  them  was  a  wwBrhahiy  line  di^pinr*  equal- 
ling iaauuqr  respects  tlioee  of  Deeeaber.  Of  this  X  anall  par- 
tieuaily  amilloa  bat  one  feature  wfaidi  I  faad  seea  thiee  tiaies 
previonaljrt  hot  aever  di^pUv  ed  with  sndi  Intensity  and  dcamess 
of  deinUiea.  At  5.30^  when  the  after  glow  was  at  Us  naxi- 
muB,  a  kyvdy  crinson  are  aiqieared  oppo>ite  it  to  the  eastern 
horiaon,  in  every  respect  as  described  by  Mr.  Divers  iii  bis 
letter  dated  from  Japsm,  which  appeared  in  Natosb  of  January 
S4-  (P>  sB3)>  I  may  remark  that  I  have  observed  hen^  freai 
November  10  to  this  date,  hut  latterly  with  madi  dlrJaished 
>,  eran  cae  of  the  phenomena  he  so  giaphieally  de- 

A.C. 
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*'The  Indiana  of  Golana" 

In  the  notice  of  Mr.  Im  l  lnirn's  work  OB  the  lndiln^  of 
Guiana,  in  the  currc n  volume  of  Nature  (p.  305),  Mr.  Tylor 


:  "What  is  siill 


is  that  the  lode  nethed  of 


making  thread  by  rolling  palm  or  gra^'V  fibre  i  itf;  a  I'M-t  «iih 
the  palm  of  the  hand  on  the  thigh  tnny  lie  commr mIv  ^etn  in 
Guiana,  although  tli;- u.i' .if  the  s-iindle  for  spinnin.';  li-i' n  ii 
al*.o  usual."  As  s\ieh  a  i;ut  p.ppc.irs  to  1)€  curious  to  -^o  eminent 
.m  anthropologist  ns  Mr.  '1  ylor,  it  ni.T.y  be  of  interest  to  some  (  f 
your  readers  to  learn  tlnr  ti-i-i  irorlc  of  iwisiinj;  fibres  i<  still  by 
no  means  uncommon  in  Iniii,  tli'.iu:li  '-jinninL;  m.^t  there  liivr 
lieen  familiar  to  the  natives  fur  untiumbt  rcH  B;cr.crritinns.  I  hive 
frequently  ;een  Hindus  of  various  castes  twl^t  .1  n  v^  ofjvte- 
fibre  into  a  compact  and  firm  rojic  of  con^idcr.ltllc  lcnj»th, 
between  the  palm  of  the  hand  and  the  inside  of  the  thigh,  and 
by  the  same  ineans  they  will  frequently  produce  long  piec«  of 
strot^ly  coherent  twine  when  the  need  for  it  arises,  h  rom  my 
experience,  which,  though  confined  to  a  small  geographical  area, 
comprehended  an  acquaintance  with  both  Hindus  arid  Moham- 
medans imported  into  the  tea-di>tricts  from  nlmo  t  every-  jart  of 
British  India,  I  should  suppose  that  this  custom  of  tw  isting  tlHre' 
into  rope  and  twine  is  universal  throughout  the  country,  though 
doubtless  it  is  resorted  to  rathei  as  a  makeshift  than  as  a  regular 
mode  of  mamifactaring  twisted  cords.  That  such  a  mesas 
should  be  resorted  to  by  the  wild  tribes  of  the  north-eastern 
fronfi-r  is  by  no  means  strange,  though  these  have  acquired  not 
a  little  skill  in  spinning  and  weaving  cotton,  but  that  soprifflitive 
a  method  should  stiU  prevail  amongst  peoples  so  highly  odMrei 
as  the  Hindus  end Ifdmnmedeaa cf  bdm  oftaaatraok  mam 
remarkable. 

While  noticing  Mr.  Tylor's  intendiag  article,  I  cannot  refrain 
from  questioning  the  justice  of  the  tui)position  that  pile-dwdlii^ 
on  the  land  are  doe  to  the  "  survival  of  the  once  psrpoMnl 
habit  of  building  them  in  the  water."  That  in  New  Guinea 
such  is  the  case  there  can  l)e  little  doubt,  as  Dumont  d'L'nillc 
and  Mr.  Wallace,  as  well  as  Pmf.  Moseley,  have  remarked. 
And  that  Mr.  Im  Tfana's  aapposMon  with  r^aid  to  Iba  native 
of  Guiana  is  also  eorreet  there  can  hardly  be  a  doabt.  Bat 
these  two  CMNa  scaredy  seem  to  me  sufhcient  upon  wfaieh  to 
genoalitib  •««  *<>  I*!^''  Moscley's  pretty  tal 

nigeRiaat  1^  as  to  Oe  esigin  of  the  Swiss  chalet.   As  bai 
been  poiated  oat  lo  aw  I17  my  friend  Mr.  W.  E.  Joy 
P.R.Lh^.,  LeoMier  oa  Arcmtecture  in  the  Bristol  tJnivcnn, 
a  somewhat  iMhtf devtlofiBBt  of  storie  eteriad  into  two'^orin 
dwellings  is  to  he  traced  n  Hut  iton  GotUinga  as  wdl  at  ia  Oe 
Isas  sttbstaatfad  dwdUngsof  Western  Asia,  between  the  twentieth 
and  the  twelfth  eenlnfes  B.C.,  and  fho^ih  of  eoone  it  is  sot 
impossible^  it  eertalnly  I'eems  impialiable  that  a  race  of  aacieat 
lake^w^eia  dmnM  have  pcrpetoaled  oa  sandy  plains  a  pfscnec 
wUch  most  dtogatbcrliave  oaaaedto  be  nsefnl long  before  it 
reacbedaregioBSofturfemBfedlitwmttserigiinalhnme.  Aodin- 
deed  it  aeems  to  ow  Oat  pile  dwelUags  aaar  be  ebsaned  ia 
loealitim  in  wUdi  it  is  acaredy  possiUe  diat  Ow  pnefoeadd 
base  erigfawled  hi  hdM-dwdiiaga,  or  ia  any  dnnttagp  of 
sort  erected  ia  water,  whether  fiteah  or  aalt  IaladeMl•p•^ 
licniarly  to  the  raited  dwdlingt  of  Oa  Hatt^  KaUi»  Oacbm 
Khasias,  and  other  hill-tribes  of  the  aalflh*eBaleni  frMdar<< , 
ladia,  in  the  midst  of  whidi  I  lived  for  several  yesra.  Wt 
these  people  should  ever  have  dwdt  ao  near  the  aea  thd  mV 
acquired  the  imfait  of  erecting  pile-dwellings  thereia 
me  highly  improfaahfe  when  it  is  remembered  that  their  laaB 
aid  hn^joistic  affiidties  place  them  undoubtedly  in  that  pHt 
Mongolian  group  of  which  the  Thibetans  and  Hnnnese  srs  Cf 
amplcs  ;  and  that  therefore  they  may  be  regarded  as  ismilpsnU 
from  more  I'"..tstcrn  Asia,  rather  than  as  trilies  which  have  he» 
gradually  driven  back  from  the  Hay  of  Bengal  by  the  encrosol- 
ing  civilisation  of  the  Hindus.    Nor  does  it  seem  probable  lie* 
their  pile  dwellinjjs  wore  originally  erected  in  I.ikes  amoa^ 
hills,  for  in  f.ict  the  l;<l.e  -  nowhere  exist.    There  are  fadesa  • 
tensive  i''  v<-V,  or  uinr-lie-,  which  during  the  rainy  season  soiM- 
times  tonl:>in  a  jjood  deal  of  water,     lint  these  bhoU  aTe,dafij^ 
at  least  a  jmrtion  if  not  the  whole  of  the  year,  .to  pregnsataw 
fever  and  npir  llint  I  cannot  lielicvc  that  they  were  CWf 
ployi-vl,  .Ts  wore  the  l.ikcs  of  Switzerland  and  Italy,  ft*J*f 
protection  of  the  h.-vliitati^ms  of  man.    Ve!  these  north'esrta* 
frontier  trii>es  for  the  most  p.-irt  budd  their  houses  "P*"  t^T] 
These  arc  genernlly  of  Inmboo,  and  so  of  course  are  ver)'pensjl' 
able.  1  ut  occasi  inally  small  limber  i'.  employed.    The  A***"^  * 
platform  (of  coarse  banibon  matting!  is  seld  iin  raised  more  tnsB 
from  twenty-four  to  thirty  inches  al  ovc  the  gruund,  though,  tf  «7 
memory  serves  ti<e,  I  li.ive  r.cca^ionaDy  s.-m  it  r.ai  cd  as  mticni^ 
bftween  six  and  seven  fet I.     Ilenentli  ibi^  pl.itforai  a  i,'o.>l  <WU 
of  lumber  generally  accumulates,  and  the  poultry  and  pigs 
qaentty  eoogregate  for  shdter,  bat  I  thfaik  1  — -  —  - 
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instance  of  :hc  lostcr  portkin  of  the  erection  bohg  inclosed  by 
matting  (•«  lorui  a  "gtouuti  fluor."  Were  these  pile-dwcUinj^s 
confined  tu  tlie  low,  flat  land-,  ujxin  which  the  Bcn:^ali  dcli^Ii'.s 
to  place  hLs  jaddy-fields,  it  would  l>c  ohvi'ius  that  they  were 
adopted  for  the  purpose  of  obtai.  iiif;  a  dr>',  wli  ilcsonic  floor, 
and  -ccurily  against  unanticipated  tlo-ods.  But  so  far  is  this 
fi  im  li<  I  K  the  case  that  only  very  rarely  is  a  Nafja  or  KuV,i 
Mll.if'e  1(1  I  c  f  und  on  low-hnng  ground,  and  generally  1!  ---y  ;uc 
to  1-c  seijii  upon  the  sides  and  even  ilie  ^juumiits  of  con!iidciul,!c 
elcvati  ins,  w  here  any  danger  from  (loo  Is  is  quite  out  of  the 
<jue>tion.  A-jAin,  It  niiidit  be  supposed  lliat  thc-e  elevated  dwell- 
ings m  ere  ad>.ptcd  as  a  protection  against  wild  animals  hut  for 
a  curious  practice  occa-sia:j.-iUy  observable  amorigst  the  hill-nieii. 
Thii  IS  the  habit  of  building  ui»n  the  sleep  side  of  a  bill  in  such 
a  manner  that  the  l>ack  of  the  dwelling  rests  directly  upon  the 
ground,  while  the  front  is  supported  upon  piles  which  arc  of  a 
height  sufTicieut  to  render  the  floor,  throughout  its  length,  hori- 
zontal. Such  a  plan  as  this  reduces  the  protection  afforded  from 
vermin  and  wild  animals  to  a  minimum,  and  seems  to  justify  the 
belief  that  the  fear  of  the.se  creatures  at  Ica.st  could  have  little  or 
no  influence  upon  the  architectural  habits  of  the  hilt-lribes  of 
this  part  of  India  ;  and  T  long  ago  came  to  the  conclusion  that 
heie  at  lesit  the  object  of  the  pile-dwellings  w  a.s  simply  to  attain 
in  Uw  caneit  way  *  floor  whicnabonld  be  exeinat  from  the  damp 
oAalatlaiia  of  •  tropical  soiL  jAiin  DAi.tAi 

"Probable  Nature  of  the  Internal  Symmetry  of  Crystals  " 

Under  this  head  Mr.  Barlow  has  published  in  Natuks  of 
December  20  aad  37,  1883  (pp.  1S6  and  205)  an  inteiestilig  and 
ingenious  memoir.  The  subject  being  very  important,  but  aim 
very  difficult  and  infricaie,  a  dbcu-ssion  of  the  new  theory  may 
perhaps  contribute  to  rci.dcr  our  ideas  a  little  more  precise. 

Whilst  flaiiy,  Frankenheim,  Delafosse,  Bravaisi  and  others 
think  a  crystal  tmilt  up  of  mere  congment  particles,  whicfa  may 
be  either  the  chemical  moleculei  or  rather  certain  aggregates  of 
them,  Mr.  Hailow  considers  the  arrangement  of  the  different 
chemical  atoms  in  the  interior  of  a  cnrstalliied  oompouad,  and 
illustrates  some  facts  by  this  manner  of  viewing  than.  I  pv> 
poaa  in  the  following  submitting  some  objections  wUdi  nriie 
mgiaiA  the  dednetions  vll  the  author.  Thcae  t^cctioat  vtt  ^  • 
MMMtrical,  cfaemical,  and  physical  natnn;  let  tM  begin  vrfth 
thiiMOmetriGal  onea. 

Ine  fint  prdilem  of  Ifr.  Barlow  is  "  10  inquire  what  very 
symmetrical  anangenaito  of  points  or  partidei  in  space  are 
poasiblt."  He  eaum  In  Ob  ranlt:  ''^It  wenld  that 
there  are  bat  five.**  Umb  be  desertbei  these  five  aminMnentt. 
What  ooodltiOBt  an  to  be  fulfilled  by  an  arrannaieilt  or  pobts 
hi  spm  vhiGh  ia  to  be  "  very  symmetrical,"  b  nowlieie  said. 
AemdingtolUiiadefallmne  of  the  ftmdamatet  aelie*,  ihc 
fire  kiada  ef  veqr  qpMMtrleat  eRBDMBMnt  aeem  to  be  feond 
rather  by  Avinellaa  dia»  by  systemnue  leaioning.  Therefore 
tlw  feadatlon  of  the  theory  appear*  MBewfaat  arbitrary ;  and 
wtaaay  mspect  thntitbneoesplMai  We  are  in  fact  coofiimed 
la  Ihb  presumptioB  if  we  eoooder  the  results  of  a  geometric 
leMlieh  pobtished  in  my  "  Entw  ickeluag  einer  Theorie  der 
Kiyalanatonktur"  (Leipzig:  Teubner,  1879).  In  this  book  I 
have  specified  all  ponible arrangements  of  points  that  are  regular 
and  infinite,  I  have  caHed  a  system  of  points  rrgu/aritibe  points 
are  disposed  around  every  one  point  of  the  liystem  in  precisely 
the  same  manner  as  around  every  other.  TAfre  are  lixly-six 
suck  rtgular  syilmis  of  feints  fcaitlf.  According  to  the  pecu- 
liarity of  their  symmetry  they  arc  subdivided  into  irroups,  which 
correspond  >tricily  to  the  known  cry  t.il]<  L:r.iiihie  .  tcnis.  Many 
of  those  arrangements  of  pnint--  h.ive  a  hctiuhednc  or  tetarto- 
hedric  char.ictn  ;  oilur  hr.tc  tie  structure  of  a  screw;  .uui 
among.st  the  lattci  I  could  tvcu  su;,'ge-t  one  j)articular  system 
which  repre--eiits  the  internal  structuic  of  ijiiait^.  '1  he  latter 
rej-ult  was  obtained  (hw.  at.  pp.  23^  245)  by  couipaiiiig  the  I 
crystallographical  and  optical  ]iroperties  of  ijuart^  with  those  of  \ 
the  known  combination  of  thin  ianiiuu;  of  mica  nr.-an^^ed  in  the 
manner  of  winding-stairs,  descriljcd  by  Truf.  Keu-ch  fourteen 
years  ago.  All  sixty-six  syslem.s  are  in  agreement  with  the  prin-  i 
cipal  law  of  crystallography,  the  law  of  rational  segments  of  the  [ 
axes  (Wiedemann,  .'InnnUii  Jir  Pfi)  sik,  iSSa,  vol.  xvi,  p.  4S9).  ' 
For  example,  if  we  have  reason  to  suj^iki-c  that  a  ccFt.u:i  one  of 
these  sy-tem-  >houlil  rej/rcsciit  the  structure  of  a  given  substance 
crystallising  in  hexagonal  pjrainid  -,  then  we  derive  geometrically 
the  same  series  of  possible  pyramids  which  nature  actually  I 
fldtibte; 


Four  of  Mr,  Barlow's  five  kimis  of  "very  .symmetrical 
arrangements  "  prove  to  be  extremely  jiarticuLar  ca.scs  of  fmr 
i;encr;d  systems  of  mine.  The  first,  sccoiid,  and  thin!  kinds  of 
-Mr.  Llarlow's  re-ult  from  the  .systems  which  I  have  cil'sd  the 
"rhombendodecahe  f.:l  i  ',  and  ocl;ihedric  system  w  iili  24- 
jjoint-s  aggregatcs"'  (■'  i  ntw  ickelung,'" pp.  16516S),  if  wc  sUi>|iose 
the  twenty-four  ]».»int:.  of  ;he  s  j-calltd  "  24  punkter  "  c  jincidiiig  in 
one  point,  and  it  we  identify  this  point  with  the  centre  of  a 
sphere  of  .Mr.  b.irl-.vv.  Mr.  I3arIou '.-  fouilli  kind  .if  "very 
symmetrical  arrangements"  re-ults  as  a  particular  case  from  my 
"  3  g^ngigcs  6-puukt-schraul)cnsystcm "  (Axr.  cit.,  Fi^.  46),  if 
the  sides  of  all  hexagons  are  sujtposed  to  touch  one  another,  and 
the  layers  to  have  convenient  distances.  .Mr.  li.iiljv\'»  liftli  kind 
of  symtnetry,  not  being  regular  in  the  sense  dcliiied  above,  can- 
not be  found  amongst  my  sixty-six  syiteais.  Th  ough  every 
point  is  surrounded  by  six  neighl>ouriug  poinLs  at  equal  distances, 
the  latter  llave  not  throughout  an  identical  arrangeoieiit.  Every 
point  of  the  first,  third,  fifth,  &c.,  layers  is  situated  at  the  centre 
of  a  perpendicular  prism  (with  regular  triangular  base)  wlio>c 
angles  bear  the  six  neighbouring  ]x>ints  of  the  system,  but  around 
every  point  of  the  second,  fourth,  sixth,  &c.,  layers,  the  six 
neighbouring  point<i  are  situated  at  the  angles  01  two  rqndar 
triangles,  which  do  not  lie  parallel  over  one  another  a(  bmf^ 
one  of  them  being  turned  round  in  its  plane  60*. 

As  my  sixty-six  systems  comprise  four  of  Mr.  Barlow's  kinds 
of  symmetry,  it  maybe  expected  that  tbey  iitclnde  other  arrange- 
ments besides,  which  nay  abo  pam  as  "very  symmelricu." 
For  example,  in  a  cubic  aggregate  of  points,  the  centres  of  the 
ed^  of  ailcobeadeteimiDe  a  very  symmetrical  arrangement  of 
pointt,  where  every  point  has  equal  distancea  from  the  next 
eight  surrounding  points  (cf.  "  Lntwickelung,"  he,  p. 
From  this  1  believe  1  tiave  shown  that  the  geometrical  I 
datiou  of  Mr.  Barlow'a  theory  b  ■omewhat  atbimfy 
inoomplete. 

I  aoweome  to  the  chemical  objections,  which  I  will  explalv 
by  an  example.  A  chemical  compound  of  two  kinds  of  atoms, 
present  in  e^nal  nnber— for  example  NaCl — could,  according 
to  Mr.  BarloWf  etystallisc  into  the  furst  or  second  of  lus  five 
kinds  of  qqouMtiy,  for  cither  of  these  two  kinds  aDows  the 
regular  arHUwanent  of  two  kinda  of  part  idea  in  eonal  number. 
In  die  fint  und  of  lymmetry  (for  example)  apnerei  are  so 
ernnged  tfiat  they  constitute  a  cubic  system  of  points,  in  which 
the  centre  of  each  cube  bears  also  a  point  of  the  system.  By 
putting  atoms  of  one  hind  (N«)  on  the  angbt*  aad  atcot  of  the 
other  kind  (Q)  on  tte  eeBbceef  fbeoAfl^  we  have  bidlt  op  Uie 
atraetue  of  a  ciyatal  of  NaCL  Thiis  ei|^  atoms  of  Na  stand 
in  exactly  tdentical  manner  aronnd  an  atom  of  CI  (/ad.  abo  eight 
atoms  of"^ CI  aroond  an  atom  of  Ne).  The  atom  of  Q  seems 
consequently  to  be  hi  eoually  close  eouneetfam  with  eUbt  atoms 
of  Na ;  it  MS  cmctly  fee  aaae  relation  to  these  dnt  atom*. 
It  appeam  therefore  as  cetttmtmt,  oeriai&ly  not  aa  tumleBt ;  for 
it  would  be  cadrciy  arbitraty  to  sBppose  anv  Aer  ncigihbomng 
atoms  of  Kaa  in  an  especially  dose  1  iiiiiiMti—  and  to  tihe  <hb 
eoqils  lor  the  1**"^^'  mokcnle  of  NaCL  By  thb  snmie  we 
see  tkutfnm  Mr.  Bmrhnft  foud  »f  viiw  Stdk  ike  mmm  pf 
cktmtml  vaitmy  ami  ^  tkmietl  mtbtmk  t»mflMf  tut  Iktir 
«re$«nt  imftrt  fir  tSi  €ryft$IHui  Otk.  Thb  ol^cctlon,  of 
course,  will  not  destroy  the  theory  of  Mr.  Bartow,  since  chemical 
valency  doe.<>  not  yet  belong  to  perfectly  clear  and  fixed  notions, 
and  since  the  idea  of  the  chemical  molecule  in  a  crystal  b  abo 
not  evident  and  clear.  The  author,  however,  is  at  all  events 
obliged  to  show  why  these  two  motions  of  such  great  moment 
for  snbstances  in  a  gaseous  state,  should  become  completely  in- 
significant, as  soon  as  crystallised  iKidieK  are  in  question. 

Finally  for  a  physical  objection.  With  re-pect  to  the  fact 
ih.it  most  substances  ch.mgc  their  volume  in  congiiiiiiiLf,  Mr. 
liarlow  admits  that  the  atoms  themselves  undergo  an  e.\i.ii'"ion 
(positive  or  negative)  in  the  act  of  cryst.xliisatioii.  Thus  he 
attributes  to  the  atoms  variability  of  volume,  i.e.  one  of  lh';sc 
qualities,  for  the  expl.iiiation  i  f  which  the  atomic  theory  liaj 
iMien  devised.  Well,  let  it  be  so,  Imt  this  hypothesis  of  at miic 
cx]  ansi  n  is  not  even  found  sulTicieiit  everywhere,  but  must  be 
a.ssisted  occasioii;i!ly  by  auxiliary  liyj -othescs.  Thus  for  ex- 
plainuu;  ihc  i-i  .uon  hisin  of  sub-tanccs  which  contain  atoms  of 
the  same  kind  (:  o,.  (  aCOj  and  FcCO:,)  Mr.  Barlow  supposes 
that  the  exjian-iori  in  the  .act  of  crystallising  is  confined  to  the 
common  .-.t'ii..>,  whilst  the  liilTerent  atoms  in  bo:h  substaacts 
remain  uinltered. 

All  these  objeclions  do  not  overthrow  the  author's  theory,  but 
thsyshakelL  Ferhapathqr wiUindiieeMr.  Beriowtocstabliih 
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his  theory  in  a  more  solid  and  more  genecal  way,  and  in  this 
case  also  I  shall  have  attiiaed  ngr  ain.  L  SOHNOM 

Univectityof  Jea^ 

Holothurians 

Tub  observations  which  I  made  in  1883  among  the  coral-reefs 
uf  fteSoli)ra<m  <  li  u;i  011  the  habits  of  the  Ilohithuriaas  support 
tba  vivar  that  tl;c-.c  animals  dn  not  suhsist  on  living  ciral.  I 
etccftlly  ex  iMunfti  the  material  voided  by  about  twenty  imii- 
Tidltl  ami  fuund  its  compoi-itiun  tn  be-  of  a  mixed  clutracter. 
limddition  to  the  calcareous  sand  and  gravel  which  formed  its 
bulk,  there  were  nunicrnus  tc-ts,  of  \hc  larijc  foraminifer — Orbi- 
tolites — and  several  sniil!  univalve  and  l-ivalvc  shells,  l>esides  the 
joints  of  a  stony  a!f;a  ;ind  (he  i-pciculuui  of  a  young  nerite,  &C. 
Thii  ob-erva'ion  is  su|.|>le  ncnt:iry  to  those  contained  in  my 
previous  letter  on  this  iubjcct  (Nature,  vol.  xxvii.  p.  7). 

Traders  in  this  group  tell  me  that  when  collecting  a  ".jtccies 
known  in  the  trade  a^i  the  "large  tit-fish,"  they  have  frequently 
found  a  small  eel  inside  the  animal,  which  usually  escaped  before 
it  could  be  secured.  One  num  received  a  smart  electric  shock, 
wiiilit  hemHing  m  tnfug  cnwtilnim  tmm  of  these  eels. 

H.  B.  Gvm 

H«M>Sa  Z^nlf  Anddiiidi  lf>ZL«  Jemwjr  t 


Unconscious  Bias  in  Walldoc 

SOKStY  Mr.  W.  G.  Simpson  faaa  written  fitom  ionperfect 
aemofy  when  he  tells  ns  la  Natdu  (vol.  nix.  p.  356),  **  if  the 
aajoritj  of  people,  as  Mr.  Dmria  eiiues,  are  left4med,  ther 
wauA  cude  to  the  iSgfina  aUsL  «•  llr.  Larden  ays  Uiej  do. ' 
In  Mr.  LaidM^a  kUm  to.  aAa)  Am  folhnriiig  penac*  ooennt 
"TUidM0i7CUi««a)&ivolflng  at  ftutlMr  cmHmmem  ttat 
AoaeiiiwIiottteWk  leg  b  slro^eMkWMlleM*  to  the 
rM4'*ftct  agaiB,  **Iamdr«B  fUit*t«|ged«adiaftai>t  I 
alvaia  dide  to  the  left."  Attho^Bb  Mir.  ffiapsoa  hn  ais- 
qeotad  Mr.  Lerien,  he  has  arriTed  at  the  nme  condarfon  dnt  I 
did  (tee  Naivkb  far  JamiBrjr  31,  p.  31 1),  but  gives  his  vimvs  in 
dUSmnt  words  nameljr,  that  "  these  ■  a  «w  ftweidi  the 
fltfooger  limb,  irrespective  of  length.**  JOW  Kak 


The  Storm  of  January  26 

The  lowest  reading,  reduced  to  the  sea-level,  of  the  l>arometer 
here,  alwat  six  miles  suuth-east  of  Om.agh,  during  tin.-  gale  on 
Saturdav,  tlie  26rh  ult.,  was  a7'68,  and  occurred  at  4.15  p.m. 
I  mbl.n  tinu'.  ROBBRT  DUOM 

Cloghemy,  Bcragh 


PALESTtNE  EXPLORATION 


HE  following  communkatioB  hai  faeeD  fflnnided to 

us  lor  publication  : — 


MeMtemuutm  Hotel,  JermaUnty  January  18,  1884 

DBAR  Pkokkssok  (  ii.tVKR,-  A  chest  in  a  waterproof 
cover  leaves  here  to-morrow  for  London  to  Messrs.  Cook 
and  Son,  Ludgate  Circus.  It  should  arrive  on  February 
as  or  sooner,  and  I  have  directed  that  it  should  be  tut- 
vaided  immediately  to  Kew.  I  hope  to  anife  looo  after. 
It  contains  all  my  drwd  slaats.  Thar  are  made  up  in 
varions  packages,  with  loeatities  wntten  outside.  Of 

COOneyou  will  have  them  kept  dry  and  looked  after,  but 
I  think  they  had  better  not  be  overhauled  until  1  come, 
as  I  should  like  to  open  them  as  they  are,  while  the  con- 
tents of  each  package  and  its  associations  are  fresh  in  my 
memory.  The  earlier  desert  plants  are  in  many  cases 
only  valuable  for  recognition,  I  fear,  as  the^  ate  withered 
refliailis,  but  I  frequently  obtained  a  lingering  flower  and 
many  seeds.  All  my  seeds  and  ballM  I  nave  sent  accord- 
ing to  pnmiiso  to  Mr.  Btirbidge,  of  the  College  Botanic 
Garden,  Dublin.  In  the  mountains  about  Sinai  and 
Jebel  Catherine  I  obtained  better  specimens,  and  things 
gradually  improved  to  Akaba.  We  got  through  a  good 
deal  of  unexplored  country  and  had  a  most  efficient  con- 
ductor. Alun;.;  the  W.uly  Arabah  I  made  frequent 
detours  into  the  mountains  on  either  side,  and  was  espe- 
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cially  fortunate  in  having  a  good  collection  on  Mount 
Hor  and  at  Petra  and  its  neighbourhood.  The  flora  of 
Mount  Hoi  (sooo  feet)  is  extrraody  rich— a  warm  sand- 
stone. I  also  collected  mosses  and  lichens  in  the  desert, 
and  am  still  gathering  all  I  can.  My  collections  reach 
to  here,  including  a  run  down  to  the  Jordan.  The  pace 
is  now  iliorses)  often  too  rapid,  but  the  camel  was  an 
admirable  companion  on  a  long  itiarch.  Wc  were  delayed 
in  the  Ghor-on-Safict,  at  the  south  east  end  of  the  Dead 
Sea  for  ten  days,  an  unparalleled  sojourn  in  this  most 
interesting  place.  It  was  early  a  little,  but  I  made  large 
collections  there,  and  was  very  glad  of  the  difficulties  that 
opposed  our  departure.  I  foluid  many  unexpected  plants 
^three  fems,  nr  instance^  on  Mooot  Hcv,  aad  a£fo> 
pclia.  I  kaevr  Ae  names  of  very  lisw  of  thiags,  aad 
had  no  books,  but  Redhead  and  Lowne's  pq^wena 
help,  though  they  gave  a  very  poor  idea  of  tlie  real  Stale 
of  affairs.  There  is  a  fine  .  h  iti  iii  in  the  Ghor-cn-Safiet, 
distinct  in  many  respects  and  far  finer  than  /I.  seyal.  It 
ib  the  true  "scent"  .about  which  there  seems  a  lot  of 
confusion.  Hoping  tny  collections  will  be  satisfactory, 
I  remain  yours  very  tnily, 
(Signed)  Henky  CHICHESTER  Hart 

P..S.~  Here  in  Jerusalem  there  are  about  six  plants  hi 
flower  ;  down  below  in  the  Jordan  I  gathered  about  a 
hundred  two  days  ago  i  (Signed)  H. 


FAIRY  RINGS 

THE  dark  green  circles  of  grass  kr-own  as  "fair)' 
rings"  formed  the  subject  of  .1  p^ipcr  in  the  Philo- 
sopkical  Transactions  of  the  new-born  Royal  Society  in 
WJl  ;  but  it  was  only  last  year  that  the  Rothamsted 
chemists,  Messrs.  Lawcs,  Gfflml^  and  Warington,  an> 
noonoed  what  is  ao  doubt  a  comet  ea^laiiatien  of  these 

phetUKDSlIB* 

The  original  theory  of  the  electrical  origin  of  the  rings 
was  focceeded  by  that  of  "chemical  causes  "  propounded 

by  Dr.  VVollaston  at  a  mcetini:  of  the  Royal  Society 
in  1807,  and  by  Prof.  Way  m  .1  paper  read  to  the 
British  Association  in  1S46.  liesidcs  the  '' miner.il 
theory  "  which  was  here  pressed  into  the  service  of  a  dis- 
cussion that  commencea,  as  already  stated,  more  than 
two  hundred  years  ago,  De  Candolle  applied  his  famous 
"eacmtory  theory* to  its  elucidatioa.  At  Rothamsted, 
however,  the  causes  of  biny  rings  were  still  sqsankdas 
haring  been  itnsatisfactoril>-  explained. 

Sir  John  B.  Lawes  and  his  colleague  Dr.  Gilbert  com- 
menced their  inquiries  on  this  >.ubject  many  years  ago. 
Almost  from  the  coninunceinent  ot  their  experiments  at 
Rothamsted  they  had  re>;ariled  the  alternate  growth  of 
funt;i  and  grass  as  a  striking;  example  of  what  miy  be 
called  the  "  natural  rotation  "  of  crops.  As  long  ago  a$ 
1851  they  described  fairy  rings  in  the  Jourmil  of  tht 
Royai  A^gricuUmnU  Society  as  "a  besuitiful  illustra- 
tion of  me  depeadeoce  ror  luxuriant  growth  of  eaa 
plant  upon  aaotner  of  different  habits."  It  will  be  to' 
membered  that  the  experiments  at  Rothamsted  led  to  the 
substitution  of  what  is  called  the  "niiiiu'.en  theory'  •  for 
the  "mineral  theory"  of  former  da>s,  .md  pr.u  ac.il  agri- 
culturists who  know  the  value  and  the  cost  of  nitrogen 
as  an  all-itnportant  agent  of  fertility  will  learn,  per- 
haps without  surprise,  that  the  rich  verdure  of  a  f  ury 
ring  is  due  to  the  effect  of  nitrogen.  Nitrogen  is  the 
stm  fud  non  of  plant  growth,  and  fongi  require  a  laige 
amoiutofit.  From  what  source  do  tMy  ootain  it  ?  At 
the  present  time  few,  If  any,  chemisto  would  nuriotsia 
that  they  obtained  it  by  the  absorption  of  free  nitrQ(Hl 
from  the  atmosphere,  but  in  1851  the  eminent  investigalflfS 
at  Rothamsted  attributed  the  nitrogen  of  the  fungi  to 
their  extraordinary  power  of  accumulating  that  substance 
fiom  the  atinospheK^  ;  .ut'l  this  they  thought  enabled 
them  to  take  up  the  minerals  which  the  grasses,  owing  to 
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dttt  to  M.  Mucut,  was  describad  in  Nature,  vol  xviti. 
p.  44t  nd  diit  mttern  has  coow  ialo  cxteniive  use 
undo'  the  name  or  the  support  iuttml  Bfascart.  Though 

excellent  in  ever>'  way  it  is  very  expensive,  as  its  manu- 
facture necessitates  a  special  piece  of  glass-blowing.  The 
central  support  of  glass  is  solidly  fused  into  the  bottom  of 
a  glass  vessel  with  a  very  narrow  neck  into  which  acid  is 
poured  through  a  tubulurc  at  the  side. 

The  insuiatinfr  support  which  I  have  recently  described 
before  the  Physical  Society  of  London  is  a  much  sintpler 
aflair,  and  can  be  made  very  quickly  and  cheaply  Bom 
the  mateiiab  at  hand  in  every  laboratory.  The  figure 
shows  the  form  of  the  support.  A  wide-raouthed  glass 
bottle,  E,  about  10  cm.  high,  and  from  5  to  6  cm.  diameter, 
.  is  selected.    A  piece  of  stout  glass  tubing  about  20  cm. 

ilong  is  then  taken.  One  entl  is  closed  in  the  blowpipe 
flame,  and  blown  into  a  thick  bulb  ;  ami  '.vhilr-  yet  hot  the 
bulb  is  flattened,  so  as  to  form  a  foot  for  the  stem.  The 
flattened  bulb  should  be  as  large  as  is  compatible  with  its 
iaaertion  into  the  mouth  of  the  bottle.   To  hold  it  in  its 


their  more  Bmited  power  of  obtaimog  nitrogen,  could  not 
Appropriate  from  the  soil  Thcnr  atimned  that  it  was  the 
nitrogen  rather  than  the  mineral  constituents  ef  the  fungi 

to  which  the  manuring  action  was  mainly  to  be  attributed, 
and  in  this  they  w  ere  ri^ht ;  but  the  theory  has  required 
some  cnrriction  n';vortluless,  inasmuch  as  they  have 
since  proved  the  source  of  nitrogen  in  the  fungi  to  be  the 
soil,  not  the  atmosphere. 

As  doubts  were  entertained  at  first  on  this  point, 
direct  experiments  were  tried  at  Rothamsted,  and  in  1874 
samples  of  soil  were  taken  within  a  fairy  ring,  immediately 
upon  it,  and  ovtiide,  and  these  yielded  on  analysis  the 
lowest  percentage  of  nitrogen  in  the  soil  vrithin  the  ring, 
a  higher  percentage  under  the  ring,  and  a  higher  still 
Oatside  it.  The  soil  therefore  had  lost  nitrogen  by  the 
growth  of  the  fungi,  and  the  obvious  conclusion  was  that 
the  fuii^i  pt>sst!>s  .1  ^ic.itcr  power  than  the  graises  of 
abbtractmg  nitrogen  from  the  soil 

The  an^yscs  of  the  various  species  of  fairy-ring  fungi 
do  not  greatly  differ.  Two  species  occurring  at  Rotham- 
eled — Agariau  fnumlmt  and  Manumiiis  orcaiium— 
contain  nitrogenous  compounds  to  the  amount  of  one* 
ddrd  of  tbdr  dry  substance,  the  ash  being  rich  in  potash 
•ad  phosphoric  acid.  Their  occurrence  on  pastures,  like 
that  of  the  common  tnushroom,  is  probably  due  to  the 
ii\anuring  of  the  gniutid  by  animals  and  their  continuance 
and  growth  depend  on  certain  conditions  of  soil  and 
season.  They  are  rarely  developed  on  rich  soils,  or  on 
those  which  are  highly  manured,  or  in  seasons  favourable  to 
the  general  hertege  of  the  turf ;  and  when  they  do  appear 
oader  th«M  oonditioos  they  will  probably  not  be  repro- 
dnoed,  or  only  in  patches.  The  recent  wet  seasons  have 
dispelled  fidry  ifaici  in  situations  where  they  have  usually 
proved  persistent.  They  prevail  wherever  the  growth  or 

the  grasses  is  inferior,  cspci  ^dlyon  the  poor  dowttt  of  tfie 
chalk  districts,  and  on  poor  bandy  soils  where  the  nattiral 
herbage  is  wanting  in  vigour. 

The  history  of  fairy  rings,  as  it  has  now  been  written 
at  Rothamsted,  will  attract  close  attention  from  ill  who 
are  interested  in  the  nutrition  of  plants,  includiiig  the 
atndeat  of  agriculture,  and  all,  in  fact,  who  are  specially 
coDoeraed  in  the  question  of  the  food  supply.  It  was  not 
previously  known  that  any  kind  of  plant  cotud  feed  directly 
on  the  organic  nitrogen  of  the  soil  itself.  It  was  recog- 
nised that  the  root-development  of  plants  diflbred,  and 
that  the  grcitcr  extension  of  their  roots  enabled  some 
plants  to  secure  a  larger  prijjfortion  of  the  constituents  of 
the  soil  than  others,  iiut  here  is  a  race  of  plants  pos- 
sessing quite  unsuspected  powers  of  assimilation  !  In- 
stead of  rising  from  the  ashes  of  the  phoenix  they  feed 
upon  its  undecayed  body,  that  i^  upon  the  organic 
mtrogen  of  the  soiL  Tm  Legnnunoss^  far  example, 
each  81  beans  and  dover,  am  Inown  to  assimilate  more 
nitiogen  fiom  a  given  soil  than  die  Gramineae,  such  as 
wheat  and  barley,  and  this  has  been  attribated  to  absorp- 
tion by  their  leaves,  or  to  the  superior  development  of 
their  roots.  Another  alternative  is  now  suggested,  and 
possibly  a  new  departure  may  be  taken  in  the  science  of 
agriculture,  as  the  result  of  the  re  cnt  discoveries  in 
conneaioo  with  fairy  nogs.  Henry  Evkrshbo 


A  CHEAP  INSULATING  SUPPORT 
I  NSUL.-\TING-SUPPt>RTS  are  so  indispensable  in  ihc 
w  irk  of  an  electric  laboratory  that  several  forms  have 
come  into  extensive  use.  The  plan  devised  by  Sir  W. 
Thomson  for  securing  high  insulation  by  surrounding  a 
gUss  stem  with  concentratied  sulphuric  acid  to  absorb  the 
moisbue  which  otherwise  wonla  condense  from  the  air 
and  farm  a  conducting  fibn  over  the  surface  of  the  glass 
is  remarkably  efficient,  and  has  many  advantage?.  Modi- 
fications of  this  form  of  insulator  have  been  largely  used 
by  Prof.  Clifton,  F.R.S.,  in  the  Clarendon  Laboratory,  and 
tar  Profs.  Ayrton  and  Perry  in  the  laboratories  of  the 
Technical  College  at  Finsbury.  Another  modification 


1: 


place  ioine  paraiTm  wax  is  melted  in  the  bottle~fton  50 
to  70  grm.  is  quite  sufficient — and  when  it  hiu  cooled  SO 
as  nearly  to  have  become  solid  the  stem,  previously 
warmed,  is  ittierted.  When  cool,  the  paraffin  holds  the 
stem  firmly  in  its  place.  To  keep  out  the  dust  a  disk  cut 
oat  of  sheet  gnttapeKha  is  fitted  en  as  a  IkL  If  dipped 
imo  hot  water  %at  a  minute  it  can  be  moulded  to  the 
required  form.  It  fits  loose-tight  upon  the  stem,  as  shown 
at  c  and  when  the  stand  is  not  in  use  is  slid  down  over 
the  inoi:ih  of  the  bottle.  A  brass  disk,  a,  having  a  short 
brass  stem,  11,  below  it,  slips  into  the  upper  open  end  of 
the  tube,  and  forms  the  top  of  the  stand.  It  is  also  found 
convenient  to  make  from  rods  of  glass  other  supports, 
shaped  at  the  top  in  the  form  of  hook%  whieh  can  be 
slipped  down  into  tfie  central  tube.  These  are  wpi  tiseful 
fbrnoldiog  up  wires  that  pass  over  the  experimenting 
table  and  rsquifs  to  be  wdl  insulated.  The  bottle  is  m 
into  a  wooden  foot,  a   In  cases  where  very  perfect  insu< 

lation  is  required  I  have  poured  a  little  strong  sulphuric 
acid  into  the  bottle  above  the  paraCtin.  In  practice,  bow- 
ever,  the  insulation  of  the  paraBin  is  amply  sufficient  far 
most  purposes,  provided  dust  is  properly  excluded. 

SitvANus  P.  THoimmr 


JOHN  HUTTON  BALFOUR 

T  N  Prof.  Balfour,  whose  death  we  announced  in  our 

last  issue  (p.  365),  has  passed  away  another  of  that 
group  of  eminent  teachers,  including  Goodsir,  Syme 
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SbupMn,  Christiioo,  &&,  which  maintained  the  rnota- 
tion  and  added  hncre  to  the  ftme  and  prestige  or  the 

Medical  School  in  OUT  great  northern  University  during 
the  middle  decades  of  this  century ;  one,  too,  of  that  band 
of  working  British  botanists  of  the  first  half  of  the  ccntur>- 
which  counted  amongst  its  members  the  Hookers, 
Munby,  Carinichael,  Grcvillc,  Walker  Arnott,  Babington, 
Parneil,  Prior,  the  Macnabs,  &c-,  the  majority  of  whom 
have  now  kft  US ;  and  whcre  ate  their  saccessors  ?  By 
his  death  a  figure— in  later  yean  jiictuiesque  with  grc^ 
locks  and  patriardial  beard— familiar  all  over  Scotland, 
and  vheie  adeotifie  men  do  congregate,  has  been  le- 
noved.  Few  men  were  more  aniversally  esteemed  and 
popular,  and  few  quit  their  sphere  of  active  and  busy  life 
leaving  behind  tliem  inore  pleasant  reminiscences  than 
he  whose  decease  wc  have  reLonkd.  C  ompelled  by  fail- 
ing health  to  retire  about  Ave  years  ago  from  public  life, 
his  powers  since  then  gradually  weakened,  mitil  flO  the 
I  ith  inst.  he  quietly  breathed  his  last. 

John  Hu(ton  Balfour  was  born  in  Edinburgh  on 
September  15, 1808.  Related,  as  his  name  indicates,  to 
lanes  Hutten,  the  fiuaoaa  author  of  "The  Theory  of  the 
faith,"  he  poiinind  much  of  the  enthusiasm  and  fire 
whidi  characterised  his  ancestor.  His  eariy  education 
was  completed  at  the  High  School  of  Edinburgh,  then 
at  the  zenith  of  its  reputation,  under  Pillans  and 
Carson,  and  he  subsequently  studied  in  '.he  L  iii'.  j^si- 
ties  of  Edinburgh  and  St.  Andrews,  in  the  former 
which  he  graduated  in  Arts  and  .Medicine.  ll;s  lirst 
intention  appears  to  have  been  to  enter  the  Church, 
and  to  this  aim  his  studies  were  directed ;  but  he  after- 
wards abandoned  this  purpose  and  coromeaced  to  practise 
medicine  in  Edinburgh,  having  spent  some  preparatory 
tine  in  Continental  schools,  and  having  become  a  ^'ellow 
of  the  Royal  College  of  Surgeons  of  Edinburgh.  During 
his  early  years  he  was  devoted  to  botany,  and  his  taste 
reccivetl  a  great  stimulus  by  the  teaching  and  cxaiiiplc  of 
<  Irahani,  then  Professor  of  liclany  in  the  I'nivcisilv  of 
Edinburgh.  Whilst  engaged  in  the  active  work  of  his 
prafesdon,  he  found  time  to  foster  U*  heot  and  love  for 
natture,  and  gathered  around  him  manv  of  diOBe  who,  like 
himself,  were  keen  students  of  natural  science,  and  thus 
was  formed  the  nucleus  of  the  Botanical  Soeie^  of  Edin- 
burgh, of  which  he  was,  in  1836,  the  founder— a  society 
which  has  done  much  to  promote  the  study  of  botany  in 
Scotland,  and  in  which,  throttghout  his  whole  life,  he  was 
a  guiding  sfilrit.  In  1 S40  r.a.djui  lOLind  time  amidst  his 
medical  dutiL-.s  to  1  nninicncc  Icttunng  on  botan>'  in  Edin- 
burgh, and  his  .djility  .i^.  a  Icctiirei  was  at  once  proved  by 
the  large  numbers  attracted  to  his  classes,  liut  it  was  not 
until  1842,  when  he  was  appointed  to  the  Chair  of  Botany 
in  the  University  of  Glasgow,  vacated  by  the  translation 
of  Sir  William  Hooker  to  Kew,  that  he  was  aUe  to  give 
up  medicine,  and  devote  himsdf  solely  to  iMtany.  After 
four  years  in  Glasgow,  the  death  of  Prof.  Graham  made 
an  opening  in  the  Kast  of  Scotland,  and  Halfour  was 
elected  Professor  of  Botany  in  the  University  of  Edin- 
burgh, shortly  thereafter  obtaining  the  appointments  of 
Regius  Keeper  of  the  Royal  Botanic  Garden  and  Queen's 
Botanist  for  Scotland.  Subsequently  he  undertook  the 
duties  of  Dean  of  the  Medical  Facul^  in  the  University, 
and  his  energy  on  behalf  of  the  KotbI  Society  of  Edin- 
burgh led  to  his  appointment  as  sccretarv.  From  all 
these  positions  he  retired  in  1879,  when  a  fitting  tribute 
to  the  value  of  his  services  was  paid  by  the  presentation 
of  his  portrait,  and  he  was  then  elected  Assessor  in  the 
University  Court  for  the  General  Council,  and  each  of 
the  three  Universities  with  which  he  had  been  connected 
(  Miif.  ircd  on  him  the  degree  of  \.\..\).  For  many  years 
he  was  an  F.  U.S.,  and  also  a  member  of  a  vast  number  of 
British  and  foreign  scientific  societies. 

As  a  botanical  investigator  Balfour  was  a  systematist, 
belonging  to  that  schow  which  is  now,  by  a  species  of 
VMctioii,  often  held  in  ooniempt  by  those  withm  whose 


reach  the  modem  developments  of  physics  and  chemiitiy 
have  placed  methods  of  morphological  and  physiologio) 
research  denied  their  predecessors.  He  had  an  acute 
perception  of  resemblances  and  a  keen  eye  for  a  species. 
But  it  is  not  upon  his  original  investigations  that  Balfoui'f 
reputation  rests ;  his  work  of  thai  character  was  not  ex- 
tensive, for  the  time  which  might  have  been  devoted  to  i'. 
was  fully  occupied  by  his  official  duties  as  Dean  of  the 
Medical  Faculty  and  Secreury  of  the  Royal  Society,  and 
he  was  one  of  those  who  sacrificed  scientific  laurels  for 
the  good  of  the  institutions  he  served.  But  as  a  teacher 
his  fame  was  world-wide,  and  as  a  great  teacher  he  uiU 
be  remembered.  He  had  in  a  remarkable  d^iee  the 
power  of  lucid  exposition,  and  the  inestimable  qualifica- 
tion of  infusing  in  his  jaipils  the  enthusiasm  which 
possessed  himself.  Painstaking  and  conscientious  in  hi; 
work,  no  trouble  was  too  great  for  him  if  it  could  con- 
tribute to  the  better  comprehension  by  his  students  of  the 
subject  taught,  and  the  wealth  of  illustration  and  the 
earnestness  of  manner  which  clothed  his  lectures  im- 
pressed all  who  heard  him.  Thouj^  the  natural  cast  sf 
his  own  miiid  nade  taxonomy  hu  finvourite  bruch  of 
botany,  yet  in  his  teaching,  especially  in  his  eariiar  jean, 
this  was  given  no  undue  prominence  ;  his  success,  indeed, 
was  in  great  part  due  to  the  way  in  w  hich  all  branches  of 
the  science  were  handled,  and  he  had  the  cret-iit  of  beini: 
the  lir-it  tu  mtioduce  in  Edinburgh  cl.isses  for  pi.i;tica] 
instruction  in  the  use  of  the  microscope.  His  te.xt  boolcs 
reflect  the  character  of  his  teaching,  and  "  if,"  as  .1  cr;iic 
remarked  on  their  first  appearance,  "  we  recall  the  dir 
and  dictionary-Ute  "»■""■'■  to  which  stodenu  were  fiMcao 
to  have  recourse  in  ear  yooo^  days — as  iavitiac  as  so 
many  pages  of  Johnson^  INctionary — we  can  bat  CBr; 
their  successors."  In  later  years  his  books  and  he  hinudf 
fell  behind— and  who  does  not — in  the  rapid  march  of 
science  ;  but  any  one  examining  his  books  cannot  f.til  tc 
recognise  how  thoroughly  they  represent  the  Dtatc  ot 
science  at  their  date  of  publication,  and  to  appreciate  the 
industry  and  the  skill  w  ith  which  the  author  seems  to  have 
exhausted  every  source  of  information. 

Another  feature  of  Balfour's  teaching  was  the  "  eicai- 
sion."  Amoiu;at  the  Sooo  students  whom  it  was  Us  pride 
tohavepaaaeadinNisbliis  cUssea  wiUbenaiiytoinMai 
the  annooneemeot  of  his  death  will  recall  pleasant  rseal' 
lections  of  these  outings  on  hill  and  in  glen  ;  how,  asthw 
neaied  the  habitat  of  sonic  rare  Alpine  herb,  the  wiryasfl 
energetic  Professor— "Woody  Fibre'  as  they  called  him 

would  outstrip  all  in  his  eagerness  to  secure  it;  or 
how,  toiling  up  some  long  Iwrren  slope,  his  constant  :low 
of  ^okcs  and  puns  would  enliven  ana  rouse  their  (lagging 
spirits.  In  these  rambles,  to  which  many  wiU  look  back 
as  not  onfy  healthful  and  recreative,  but  as-  giving  than 
their  first  lessons  in  accurate  observation  of  nature, 
Balfour  visited  almost  every  part  of  Scotland,  ascended 
every  important  peak,  and  gathered  every  rarity  in  ifcs 
flor.i.  N  o  one  knew  .Scotland  and  its  |ilants  better.  In 
this  way  Balfour  became  associated  w  ith  his  students  in 
a  way  no  other  Professor  did,  and  his  position  as  Dean 
of  the  Medical  Faculty  brought  him  still  more  in  cuntact 
with  them.  The  Rhailamanthus  of  the  cxamination-bjU 
he  enjoyed  a  unique  popularity,  and  the  esteem  with  which 
old  pupils  regarded  him  may  be  traced  to  the  intimate 
relatiooahios  thus  established^  to  the  way  he  identified 
himsdf  wira  and  interested  himsdf  in  mm  nd  showed 
himself  always  anxious  to  merge  the  professor  ia  me 
friend.  In  all  he  did  Balfour  was  methodical,  and  M» 
powers  of  organisation  and  administration  found  exercise 
in  the  management  of  the  Royal  Botanic  Gardens,  which, 
under  his  direction  and  with  the  M.icnabs — father  and 
son — as  curators,  was  greatly  increased  in  extent,  pro- 
vided with  a  magnificent  palm-house  and  other  pUnt- 
houses,  as  well  as  with  a  botanical  museum  and  inipruved 
teacbii^  accommodation,  and  made  one  of  the  luicst  m 
the  country.    The  latest  addition  to  the  garden— «e 
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atbOWtum— acconaplMlied  iust  before  he  tetifWl  from 
pablle  life,  was  part  of  »  wheme  (perhaps  chinwrical)  he 
ancouiaged  with  the  view  of  establishing  a  School  of 
Forestry  in  Edinburgh — a  scheme  now  receiving  some 
attention  in  Scotland. 

Ready  and  iapi<l  with  his  pen,  Balfour's  contributions 
to  botanical  and  other  literature  are  vcr)'  numerous. 
Besides  contributing  to  several  Encyclopajdias,  he  was 
for  many  years  one  of  the  editor.s  of  the  Annals  of 
Natwal  History  and  of  the  EdMurj^h  New  Pkilosophical 
ytrnnal.  Of  independent  worin,  hu  text-books,  to  which 
we  have  alieii^nUudad*  vme  vcr)rpo|Milar  in  their  day, 
and  are  now  valoaMe  for  reference,  and  he  pablished 

works  on  Botany  and  Religion,  Plants  of  the  Bible,  &c. 

\Vc  should  fail  to  gi\c  an  adequate  idea  of  the  veteran 
Professor  were  we  not  to  allude  to  that  which  gave  a 
character  to  all  he  did — his  religion.  To  him  all  nature 
was  a  symbol.  He  was  one  of  that  band  of  which 
Faraday,  Qerk  Maxwell,  Grevillc.  \Vm.  .\llcn  Miller,  and 
odiars  1*we  hi  the  van,  who  "  recognised  the  harmony 
betweea  die  vocd  and  the  works  of  God/'  and  who  saw 
**iD  the  olgects  of  natnce  araind  indiiWtahle  evldenoM  of 
a  mat  ^s^hig  mfaid." 

By  those  who  knew  him— and  his  was  a  wide  circle 
of  friends— he  will  be  remembered  as  a  genial  com- 
pani'iti  with  the  best  attributes  of  humanity,  and  his 
name  will  always  remain  inseparably  linked  with  the 
progress  of  botany  in  Scotland  during  this  centur}',aad  as 
that  of  one  of  the  eminent  teachen  itt  the  Univernj  and 
city  to  which  be  belonged. 


CAPTAIN  HOFFMKYER 

T  N  the  early  death  of  Niels  HofTmeyer,  which  OCCOired 
^  at  Copenhagen  on  the  i6th  inst.,  modem  meteondagy 
has  lost  one  of  its  mo^t  diligent  and  successlol  Students, 
and  one  whose  place  it  will  be  hard  to  fill. 

Like  more  tlian  one  of  our  own  plnsici-its,  finffmcyer 
was  an  artillery  ofticer,  and  had  attained  the  rank  of 
captain  in  the  service.  At  the  close  of  the  I'russian  war 
he  had  fallen  into  bad  health,  and  accordingly,  on  the 
icdnction  of  the  Danish  army  which  then  ensued,  his 
moM  was  placed  on  the  retired  list,  and  he  was  for  a 
tinietmoccnpied. 

The  Danish  Mc'.eorological  Institute  was  organised  in 
1872,  and  HotTtncycr  was  nominated  its  first  directo-. 
There  could  scarcely  have  been  a  m  irc  fortunate  appoint- 
ment, for  Hoffmeycr  was  t^ifted  not  only  «ith  unusual 
energy,  but  also  with  a  vct\  pleasant  manner,  so  that  he 
made  friends  for  the  new  office  and  for  its  work  wher- 
ever he  went.  H«  wBl  bc^t  be  known  bf  Ids  Atlas. 
He  undertook  to  prepare  daily  weather-map^  of  the 
Adantic— in  great  measure  at  his  own  expense — and  he 
actually  published  them  for  a  period  of  three  and  a 
quarter  >-ears,  from  September,  1873,  to  November,  1876. 
It  is  only  a  few  months  ago  that  he  announced  his  inten- 
tion to  resume  ihe  work  in  combinat;<)n  with  l)r.  Ncu- 
mayer,  of  the  1  )eut-^i  he  Sccwarte  at  llnmburg. 

The  most  iiiip;)ri;mt  results  which  HofTmeyer  had  de- 
duced from  li  s  own  maps  were  contained  in  his  pamphlet, 
"  ]^ude  sur  les  Tempctes  dc  1'  Ailantique  Septentrional,  et 
Projetd'vn  Service T^lcgraphique  International  Rdatif 
k  cet  Oc^n,"  Copenhagen,  1880;  and  up  to  the  very 
last  he  never  ceased  to  u?e  his  utmost  efforts  for  the 
establishment  of  a  meteorological  telegraphic  servloe  with 
AmeriiJ.i,  -'id  the  Faroes  and  Iceland. 

While  HolTmeyer's  chief  work  was  in  the  il  ■n  iin  of 
synoptic  meteorology,  he  by  no  means  disregarded 
climatology,  and  the  service  which  the  Danish  Oflfice  has 
rendered  to  that  science  by  the  maintenance  of  stations 
in  Iceland  and  Crecnhuid  has  been  very  materiaL 

When  Capt  Hofimqrer  was  in  London  la«t  suminer  as 
Oantdi  Commissioner  to  the  Fisheries  ExhlMtion,  he 
was  complaining  of  great  weakness  of  the  hean.  Doriiv 


December  he  was  laid  by  for  sone  timc^  but  he  had 
somewhat  recovered,  when  he  was  seised  last  week  irifh 

rheumatic  fever,  to  which  he  soon  fell  a  victim.  He 
leaves  a  widow,  but  no  children.  He  was  an  Honorary 
Member  of  the  Royal  Meteorological  Society  (London). 
He  had  been  one  of  the  secretaries  of  the  Meteorological 
Congress  at  Rome,  1879,  and  of  the  Conference  on 
Maritime  Meteorology  in  London,  1874,  but  his  chief 
official  service  of  this  nature  was  as  Secretary  to  the 
International  Polar  Commission,  where  his  loss,  oomiqg 
after  that  of  Weypredit^  wiU  be  severdjr  frit 


NOTES 

Thk  Council  of  the  Koyal  Society  of  Edinburgh  has  awarded 
the  Keidi  Prise  for  the  Uiaikl  period  1881-83  to  ICr.  Thooms 

Muir  for  bis  researches  into  the  theory  of  deteraunants  and 
continued  fractions,  the  most  r«ceat  instalmeot  of  results  ob- 
tained by  hiui  jioiiit;  in  .i  ]  iper  on  peraiatieiit  syuimctric  func- 
tioof.  Also  the  Macdou|^l'Brisbane  Friie  for  the  period 
lflSo-8a  to  Fknf.  Jonee  GciUe  for  Us  coMrihationi  to  Iks 
geology  of  the  north-we^t  of  Europe,  indoding  his  p«per  an 
the  geology  of  the  Faroe;,  published  in  the  Iransaclvms  of  the 
Si>cic;\,  i88o-Si.  And  the  Neill  Pritc  for  the  triennial  period 
1880-83  ^  ^nL  lierdman  for  his  papen  in  the  Pnutdmgt  and 
TlwMKAtar  on  die  l^udeata. 

We  learn  Anmi  the  Sianddi-d  ih:it  the  Royal  Astronomical 
Sooiety  has  awsrded  Mr.  Aioslie  Coounon  its  gold  medal  for 
his  photographs  of  cdeelial  bodiee.  TMs  high  award  hn,  it 
is  lielieved,  been  m.iinly  bestowed  on  account  of  the  magnificent 
photograph  he  has  succeeded  in  taking  of  the  great  nebula  in 
OiioB,  efwUchwegavesaUhnnatioebiareeentaasBber. 

We  regret  to  Icarn  of  the  death  of  M.  T.  du  Monccl,  editor 
of  La  Lumiirt  £Uttri^tu,  and  author  of  numerous  works  in 
theorelied  ud  pntctioal  dectrid^r. 

The  needs  of  the  hii;acr  educaliun  of  wumeii  in  Loudon  are 
gnulaally  being  met  in  the  manner  that  has  been  fonnd  'so  satis* 
factory  at  Oxford  and  Cambridge^  where  wooien  stodenls  have 
long  enjoyed  the  advantages  of  oollq^te  life.  On  Monday, 
February  11,  there  wai  a  gathering  of  many  of  the  most  infla-' 
cntial  friends  of  the  movement  tu  in.sp«ct  an  iatpoctaat  exteosioa 
of  the  College  Uall  of  Kcsidenoe  esubliafaed  at  Byi^  Flao^ 
Gordon  Sqoare,  in  October  1883.  The  saeosss  whieh  altendsd 
the  first  development  nf  the  cheme,  and  the  growing  demind 
on  the  part  of  students  for  aiiroi^sion,  has  encouraged  the  com- 
mittee to  proviiic  .idditional  accouiino  Jation  by  adapting  the 
adjoining  houM,  No.  3,  Byng  Place.  With  the  new  extension  tbqr 
look  forwaid  to  a  yearly  mrplas  iMtead  of  a  dafieit.  WHh  the 
power  of  accommodating  thirteen  extra  students  the  receipt";  wn.ilnl 
be  increased  by  876/.  for  the  short  session,  ami  ihcre  would  not 
be  a  proportionate  increase  in  the  expenditure.  The  advantage  of 
holdingthetwohonsesisthereforeeiidait.  The  second  hoose  was 
opened  at  the  eanunenoement  of  the  cnrat  term,  and  there  are 
O  AK  seventeen  students  in  residence.  Of  this  number  two  .ire 
pursuing  the  c  urse  of  instruction  provided  at  Univer-.ity  College 
for  the  B..^.  degree,  two  that  for  the  matriculation  examination 
of  the  London  Univenity,  and  another,  a  foreign  hdy,  is  a 
student  of  Englbh  llterattire  at  the  staie  eoUege ;  another 
student  is  preparing;  for  the  examination  of  the  rhamiicentical 
Society.  Four  ladies  arc  students  of  the  Lrmdon  School  of 
Mcdidnefor  Women,  and  preparing  for  the  M.  B.  degree  (Load. ), 
and  Ihe  remainder  are  staffing  art  at  the  Slado  School  and  else* 
where.  The  firitt  ttodent  of  the  Hall  who  went  op  fbr  tlw 
examination  f-tr  \\\f  H  A.  .Icurccpas  cd  .successfully  la>t  October, 
and  has  now  an  appointment  as  teacher  at  a  school  in  Yolk. 
The  espiascs  ftr  hoard  and  residence  vaiy,  aoBording  to  the  siae 
and  poddoa  of  ^  room  oeoniiied.  froB  5t  tt»  75  gKhMU  ior  tiba 
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University  College  aeanon  of  about  thirty-three  werics.  Even 
these  fees,  moderate  as  they  are,  are  beyond  the  meaai  of  a 
latg*  Dumber  of  ttnden]t%  so  that  the  coBiaittee,  wiAout  mch 
k^riitnoe  as  wovU  bs  sflfovdcd      wMMlluBit  ars  ■hUs  to 

rx'end  to  them  the  advnntngci  of  the  Hall.  BesidH  kc^ 
ill  tliis  direction  a  need  is  felt  for  a  reference  library,  a*  the 
books  nece^^.•^ry  f  >r  many  of  the  ooones  at  U niversity  College 
and  the  School  of  M«dieiM  «•  muMTOiM  ud  ooatl/,  A^^edal 
fund  has  bcni  started  for  ttis  purpose,  nd  It  is  hoped  that 

further  '  t:1>  crij  tioiis  may  be  obtained.  It  is  wtXtb  awntion 
that  the  committee  have  reeognised  a  principle  whidii  to  far 
as  we  know,  has  never  heeu  adopted  in  institutions  of  this 
hind.  ^Ve  refer  to  the  teprwutioa  of  ttiideiits  on  the 
governing  Ixxly.  TUs  Hbend  neeane,  wMeh  iavltat  flw  eo- 
operation  of  students  and  gives  them  a  means  for  the  legitimate 
expreanion  of  opinion,  will  enable  the  students  in  residence  to 
have  a  member  elected  annually  as  their  representative  on  the 
WMaittef,  It  is  hoped  that  the  benefit  of  this  Biqr  be  felt  in 
attengfhenfaig  fhe  bond  of  a  rrrw^  faiteraat  We  have  not 
touched  on  many  of  the  ;uivantl^|M  of  the  Hall  which  are  felt  by 
those  who  know  the  difficulties  inetdent  on  n  student's  life  in 
MffaV^  M  ttcjWin  dwelt  upon  when  wc  recorded  in  this 
jeanalthacoauneDoeBentof  theaehemeiatbewialcr  of  1883. 
It  it  (herefere  oidy  neeeataiy  to  state  6iat  fhe  Hell  hi  He  enkrged 
.scale  ofTers  the  same  comfortable  and  well  adapted  academic 
retiidence  as  that  originally  provided,  and  that  under  Miss  Grove, 
the  able  principal,  the  high  tone  which  has  marked  the  instittt* 
tioo  from  the  hegianing  is  Hili  Biaiafahied.  Whea  wa  poiat  oat 
that  the  tdteme  has  reeetved  the  support  of  the  late  and  preaeat 

Presidents  of  the  Royal  Society,  the  late  Sir  William  Siemen  , 
Sir  John  Lubbock,  M.P.,  Mr.  Sacnuclson,  M.P.,  Dr.  Gladstone, 
Pkaf.  Ceier  Peeler,  aad  aiany  o'hen,  we  have  said  enough  to 
oooBOMadlttodlowMidMii  In  the  natnre  of  thinip  Science 
aad  Art,  a  vwQ  at  Lttentnre,  will  gab  by  this  aad  riaOar 
attempts  to  pat  At  U||bar  edacnUoa  on  a  aon  ■rlMhrtwiy 

Dr.  Rrusch  hat  communicated  to  NaSurat  the  result  of  hb 
analysis  of  a  portion  of  volcanic  ash  from  the  Krakatoa  craption, 
fpnxL  hha  by  PraL  Kjeruli^  who  had  reGeiT»i  it  dinct  fram 
'Batavia.  He  finds  the  pitndpnl  eoostltaentt  of      aA  to  be 

or  linnry  pti'iiicf  -s'une,  s  ime  fragments  of  which  arc  more  than 
1  mm.  in  length,  while  others  are  reduced  to  a  condition  of 
colourless  or  !.lightly  brownish  vitreous  pumice-powder.  Inter- 
asiaed  in  the  general  mass  are  fragmeots  of  fauger  ayitals  of 
fclepnr  (Flag^oldas)  and  of  anan  shooAoidnl  adnml  of  die 
aataiaorai^ita. 

At  a  meeting  of  the  Norfolk  and  Norwich  Naturalists' 
Society  on  the  29th  ult.,  an  account  was  read  from  the  /WM 
Mnquirtr  of  a  volcanic  eruption  in  Western  Australia,  contri- 
buted by  a  highly  respected  settler  who  hsd  lived  in  that  district 
none  yean.  The  phenoeaenoa  he  deserfbes  was  witnessed  by 

him  on  tho  r.a  ne  day  as  that  on  which  the  cilnmitv  occurred  in 
the  Sunda  Straits,  although  he  was  in  total  ignorance  of  that  dis- 
turbance at  ihe  time.  He  w  rites : — "  I  was  travelling  Inland  with  a 
flock  of  sbeef^  when  ktc  ia  the  aftcnooa  of  Sataiday,  Aqgast  25, 
to  my  profoand  astonlihnient,  a  shower  of  fine  ashes  began  to  rain 
upon  me  .md  my  party,  llie  fall  of  the  ashes  cimmcnced  ju  t 
about  >uusct,  and  the  hhower,  which  was  at  hrst  but  very  slight, 
soon  liec.imc  thicker,  until  it  resulted  in  a  Steady  artd  heavy  rain 
of  light  calcined  fri^Kncati.  After  the  saa  act  I  noticed  a  bright 
raddy  glare  on  the  horisoB  lowaids  aofth-cart ;  dds  was  at 
first  only  jii"it  i>crccpti'ilc,  bat  as  the  time  wore  on  it  iiicrc.i-n! 
in  both  brilliancy  and  extent-  The  ^are  was  not  at  all  ditliucd, 
aad  it  was  of  sacfa  a  aatere  that  it  was  impossible  to  mistake  it 
for  a  disphy  of  the  dmnm  Amtmlit.  On  the  oootrary,  1  couki 
easily  aee  Oat  the  aoane  of  tta  ^aia  «ie  rtflctly  dveoaifeiibed. 


or,  in  odiar  woidt,  it  was  oonfiaed  toone  si>oi ;  bat  as  it  in- 
creased in  intensity  the  fervid  glow  mounted  higher  and  highti 
in  the  heavens.  So  far  as  I  could  roughly  calculate,  the  souse 
of  this  extraordinary  illumination  must  have  been  stanated  almi 
400  miles  inhind  to  the  north-east  of  itoebarm.  Tht  shower,  oi 
ashes  ceased  just  after  sunset,  and  I  obeened  that  the  stead) 
glare  was  still  to  Ik:  seen  until  before  sunrise,  but  at  the  sun  iok 
the  lurid  appearance  of  that  portion  of  the  horix  m  gradoal^ 
dacianaed,  aad  at  laat  quite  died  away  when  the  orb  ef  dayadc 
its  appearance.  Fortunately,  I  afterwards  had  an  opportunity  of 
questioning  .some  lutives  who  had  recently  from  that  pan 
of  the  country,  and  they  described  the  c.-iusc  of  the  glare  pl.Ti  I'y 
enough.  'Big  mountain  burn  up  big,'  they  said;  and  ihea 
dwy  added, 'He  big  aaaMu  Throw  him  up  red  stufl;  it  m 
down  side  and  bum  grass  aad  trees.  We  frightrnwl  aod  na 
nway,  and  fire-sticks  {i.e.  I  presume  the  ashes)  fall  on  as.  Tw«^ 
three  days  after  we  golojk  again;  mountain  only  smoke  then,  sad 
red  sick  tur<ied  black  and  hard,  just  like  stone.'  A  plaiaa 
descripthmof  a  voleaaoia  a  alateof  eruption  cooU  kaidfylis 
given  by  uncivilised  befaigt{  aad  I  nos  thttetae  compelled  to 
conclude  that  I  was  the  fac^idislaBit  witaeai  of  die  6zA  entf6m 
of  a  volcano  that  hM  oecanad  hi  AnliaHa  witUatheaMMiysf 
living  men." 

Nine  lectures  on  the  principal  types  of  the  human  species  will 
\>c  delivered  in  the  theatre  of  the  Koyal  College  of  Surgeons.,  an 
Mondays^  Wednesdays,  and  Fridays,  at  4  o'dodt,  cosinKwin 
on  Monday,  Pcbniuy  *$,  by  Braf.  W.  H.  Ffaiwcr,  tLlX, 
F.R.S.,  as  f  .illows  : — Introduction,  anthropol  ^gy  an  ".  t'hvy 
lory  ;  Physical  or  zoological  anthropology ;  Mature  auxi  citeni 
of  the  differences  between  the  permxuient  types  or  races  of  mm, 
illustnUed  by  oomperison  between  the  Eurapcaa  and  the  Tst- 
madan  native ;  Methods  of  eaHmnting  flie  diflerenthd  dmnehn 
of  the  variou'^  modifications  of  the  human  species  elements  of 
craniometry  ;  Characteristics  of  the  black,  or  friuly- haired  races 
in  their  Qrpical  and  modified  fams;  Characteristics  of  the 
yellow,  or  io>eal)ed  MongoUaa  raectt  Characteristics  of  the 
whiter  erso<eal]edOnnaataaraeee;  Kaees  not  readily  grooped 
under  cither  of  the  above  principal  type>  ;  C';.i  iri.it.  n  of  the 
races  of  the  hninaa  ^edes.  The  course  will  cooclode  oe 
Friday,  March  14. 

\Vf.  regret  to  learn  that  the  Council  of  the  Geognplrical 
bociety  have  decided  to  dUcuntinue  the  examinations  which  tbejf 
have  held  for  a  namber  of  years  for  pupils  attending  oiv  petie 
schools.  The  aaotber  of  oaadidates  has  been  dimini-hu(g  csajr 
year.  The  Coundl  are,  we  nadentand.  con.sidering  a  sAsar 
for  cst.iblishitig  a  Profess jr^hip  of  Geography  ;  but,  whll;  wt 
recognise  their  anxiety  to  promote  in  this  way  their  bnoch  ol 
adenoe,  we  confess  that  we  are  doubtful  if  this  b  the  best  no* 
of  attaining  the  object.  The  sphere  of  geography  is  at  pnail 
quite  undefined  ;  in  Germany  it  embraeea  somethilg  of  non^ 
cscry  Mjiciicc,  while  in  this  countiy  It  Ib  oftsB  v^fMdcd  aaclairt 

.syn  inyiii  iU'i  with  t  (jiography. 

rRsrAKATio.NS  for  the  holding  of  the  International  HeaUhCdt- 
bitioo  are  proceeding  rapidly.  The  General  Committee  now  Ba» 
ben  aondy  400  ateaiberh  and  froia  th«a  17  Sab-CoounittM* 
have  beee  fbfined.  Thcae  have  all  liaeadefaijvalaaHe  work  is 

advising  the  Executive  Council  a-;  to  the  nature  of  objects  wliid 
it  is  desirable  should  be  fully  illustrated,  in  obtaining  the  co- 
operation of  many  persons  of  eminence  in  the  various  bnndc 
on  which  the  Eshihitioa  will  treat,  and  in  sapervisiag  theapph- 
eatioBa  for  space,  fhe  aHotmeiit  of  space,  which  hes  hsa 
largely  applied  for,  is  being  rapidly  ]>rocceded  with,  and  appli- 
cants will  soon  lie  informed  of  the  decision  of  the  Esecatfe 
Council  with  regard  to  their  applications.  In  response  t  >  s  re- 
quest made  by  His  Royal  Highness  the  Prince  of  Wales,  Prcdi- 
dent  of  the  Exhibition,  the  eight  Watei  Companies  of  l^ai* 
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have  resolved  to  exhibit,  in  a  pavilion  which  is  being  erected  for 
them,  their  appliances  for  (he  supply,  liltratian,  &c,  of  water, 
tflfHtliff  wfth  dfa^nuns  showing  the  varioos  procMiM  and  loeali- 
tlw ;  and  a  powctfld  Sub-Committee,  under  the  active  diairmaa- 
•Up  of  CoL  Sir  liyancis  Bolton,  has  been  formed  to  carry  out 
dda  branch  of  the  Ex)nlii!iijn.  'I  he  Water  ConipttJiics  li;ive  O  n 
dtfMBined  to  put  up  io  the  grounds  a  large  fountain,  which  will 
Iw  fltaninttd  at  atfi  bgr  «betikit|'.  It  b  fanpostible,  as  yet, 
to  give  any  definite  iafiafflMltfoa  with  regard  to  foreign  countries ; 
but,  so  fiu-  a«  one  cw  Jndfe  at  present,  Belgium,  OiiDe,  and 
laUe  nut  be  tbi  Iwt  tepreMDted. 

AccoRuiNij  to  iiiformatinn  received  in  St.  Petersburg  every- 
thing it  well  with  tlw  Russian  Meteorological  Expedition  winter- 
iof  atCepeSaiBileattliemoathof  tlwLena.  Every  preparation 
was  made  last  autumn  for  the  wintering — the  aecoad  one — tlie 
Governor  of  N'akutsk  having  provisioned  the  station  most  plenti- 
fully. During;  Ihc  prcnous  winter— 18S2 -83— the  cold  was 
nrely  before  January  40°  C.  below  aero,  bat  in  January  and 
Febn—y  the  ftewwetor  ieqnwfly  M  lo— ■.  The  peetett 
cold  occurred  on  February  9,  when  it  fell  to  52*3*  C.  bdinr  ecn. 
In  March  even  the  cold  was  40*  in  the  night  and  19*  In  the  day. 
One  of  the  memljcrs  of  the  expedition,  Dr.  Bunge,  has  forwarded 
to  St.  Peteisbnrg  some  valuaUe  report*  on  the  fanne  in  and 
•beat  ^  nonth  of  the  Loe. 

TMs  Aeedeagr  eif  ilalaiiCM  hMreoalted  e  leqidrition  from  M. 
Ferry  to  appoint  three  delegates  to  the  International  Commission 
which  is  to  meet  at  Washington  on  October  i  next  in  order  to 
determine  the  ch'>ice  of  a  fir?t  meridian.  It  is  the  first  time  that 
pUoes  have  been  oSered  to  the  Academy  00  a  diptoaaatic  oom- 

pRor.  Hdu,  who  bee  retemed  witt  bb  party,  bringa  with 
him,  itieatelad,  materials  for  the  construction  of  a  geolofrical 
map  ofdie  Holy  Lmd  very  much  in  advance  of  anything  which 
COdd  Ulberto  be  attempted.  He  is  reported  to  liave  traced  the 
aadoitaiaiiMof  the  GvUicf  Sms  end  Aknbe  to  e  height  of 
eoo  feet  above  tbeir  present  level,  »o  that,  according  to  Prof 
Hull,  the  v^!lo!^•  c  iiiutry  been  submerged  to  tha*.  ex'.crit,  a  id 
lias  been  gradually  rising.  As  one  result  of  this  rise,  the  Pro- 
fBHor  b  of  opinion  that  et  the  lime  of  Biodns  there  was  a 
eond— ew  connection  of  tlie  Meditorenean  and  tlie  Red  Sea. 
As  regards  the  Deed  See,  Prof.  Hull  believes  he  has  discovered 
that  It  formerly  St  J' >d  at  an  elevatii'ii  of  1410  fci  t  abjve  its 
present  level — that  is  to  say,  150  feet  above  the  level  of  the 
Ifediterranean.  The  bistary  of  thia  fndoal  lowering  of  the 
waters  will  fonn  n  cpedel  tatece  in  Pitof.  Hull's  forthcoming 
report.  He  believes  be  has  also  fomd  evidences  of  a  chain 
of  ancient  laVc-,  in  the  Sinailic  diilrict,  and  of  .mother 
diain  in  the  centre  of  the  Wady  Arabah,  not  far  from  the 
wetenhed.  The  gieet  line  of  the  dipiemieii  of  the  Wedy 
Aiebeb  end  the  Jordan  Valley  has  been  traced  to  a  dis- 
tance of  more  than  a  hundred  miles.  The  materials  for  work- 
ing out  a  c  >  ;  [>!ctc  theory  of  the  origin  of  this  remarkable 
depreation  arc  stated  to  be  now  anila)>le.  They  are  bound  to 
diflar  in  meny  deteiis  freei  one  Anidied  by  Lertel,  vheee 
patient  observations  have  hitherto  been  received  with  respect. 
The  terraces  of  the  Jordan  have  been  examined,  the  moit  im- 
portant one  l>cint;  (w  feet  above  the  present  surface  of  the  Dead 
See.  The  relation  of  the  terraces  to  the  terroundiag  liiUs  and 
eeOsye  ihovs,  eeeotdiit  to  Prof.  Hull,  that  tiiese  featvres  bed 
already  been  formed  l>efore  the  waters  had  reached  their  former 
'evel.  .  Sections  have  been  carried  east  and  we^t  across  the 
Arabah  and  Jordan  Valley.  Two  traverses  of  Palestine  have 
else  been  made  from  the  Mediterrenean  to  the  Jordan.  Prof. 
HnO  hw  in  bmrf,  beridei  Ui  aaiflMiiB  lepoit,  e  popokr  neeontf 
ofUijaanqp,«ycbiiiilfinteppeRriiithe  ThewiertMwM  of  At 


sodety.   Captain  KitefasMi^  mm^wotlE  is  in  the  Itands  of  Mr. 

Armstrong,  who  was  for  many  years  (hi  the  survey  of  Western 
Palestine.  He  H.ts  himself  lM;cri  ordered  un  service  up  the  Nile ; 
but  it  is  hoped  tlut  liis  absence  will  not  rc4e(d  the  pnbliGetionof 
a  ne«r  end  vary  inlemttaig  pieee  of  geogesfUeel  weric. 

We  have  received  the  following  communicetioo  firom  the  Royal 
Victorie  Coffise  Hail  {—"By  the  knidnea  of  the  Gilehrist 
Trustees  the  Committee  of  the  Royal  VTclorla  Coflfee  Hall, 

Waterloj  Road,  h.ivc  been  enabled  to  arrange  another  series  of 
Penny  ScioKe  Lectures  on  Tuesday  evening-,  as  follows : — 
Msfdi  4*  Pkof.  H.  G.  Seeley,  F.R.S.,  on  Ancient  EagUah 
Dragons;  11,  Wm.  Lant  Carpenter,  B.Sc,  F.C.S.f  on  Air, 
and  why  we  Breathe  (with  experiments) ;  18,  P.  H.  Carpenter, 
M.A.,  D.Sc,  on  Fossil-s,  and  wh.it  tLey  leach  us;  25,  Edward 
Clodd,  on  the  Workin^j-Man  Ioo,00O  Years  Ago.  April  I, 
E.  B.  Knobel,  F.K.A.S.,  F.G.S.,  Hen.8ecR.A.S.,  on  the 
PUnets ;  8^  J.  W.  Groves*  on  the  Deogsn  end  Sef^ucds  of 
Beauty  in  Anlmab.  All  the  teeinres  wiH  be  iOnsbetcd  by 
meaiib  of  the  oxyhydr  v^zw  l.ititern.  If  any  of  your  readers  can 
dbtribuie  handbills  among  working  people,  or  cause  window 
bills  to  be  displayed  in  suitable  situations,  we  shall  be  gnleAd 
for  their  help,aiul  beg  tlieyerilleiMB'nunicatc  with  the  Hononiy 
Secretary.  Hie  dilBcalty  of  mnldng  anything  known  in  this 
crowded,  busy  London  is  acknowledged  on  .ill  h.ind>,  but  it  i- 
believcd  that  if  these  lectores  could  be  made  knoivn  in  the  right 
qnerten^  people  venid  oome  laef  distenose  to  hsif  dMn." 

It  appears  from  the  report  of  Drs.  Brooardel,  Sqjood, 
Deseee^nttd  Miyni%  lAo  csBdnetedl  ihs  tiiimisjf  >)f  Tou^gMoief^ 
that  the  bnte  ef  drie  Mrinent  Riariea  enthor  weigihed  aoia 

grms.  'Iliis  estraavAw7  ^''^'g^'i  which  is  only  known  to  have 
been  exceeded  in  tte  ceae  of  Rudolplii,  is  inexplicable,  for 
Toorgueeief,  elthon^  taO,  eras  not  of  csoeptioaallybigb  stetMW, 
The  brain  is  Mud  to  have  been  remarkably  syBmetrieal,  end  dis- 
tinguished by  the  extreme  amplitude  of  the  convolutions.  Ae« 
cording  to  generally  accepted  viewn,  however,  symmetry  ef  the 
circon volutions  is  not  a  favourable  ccrcbr.il  chataclei istic. 

An  Anthropological  Society  has  been  fouivlcd  at  Bordeaux 
with  Dr.  Asam  as  president,  and  Dr.  Testut  as  vice-presidntf 
both  l>cing  members  of  the  Faculty  of  Medicine  of  Bordeaux. 

A  snciAL  nommisaifin  has  been  estahltihfd  by  the  Fiendi 
GovennssBft  to  invertgnto  the  several  pioesssss  prapoesd  M  n 

care  for  phylloxera.  It  wa?  stated  officially  at  the  last  niMii4( 
of  this  body  that  every  suggestion  had  proved  alx)rtive. 

King  Oscar  of  Sweden  has  personally  conferred  upon  Mr. 
Cari  Book  Ae  Older  of  St  OU 

"In  our  issue  of  December  14," -SViVrnv  st.Atcs,  "we  pub- 
lisiied  an  article  on  'The  Signal-Service  and  Standard  Time^' 
aitidrfeg  Ihe  eelion  of  the  chief  signal-officer  in  not  adoptqg 
the  new  standards  of  time  at  ijgaal  snriiiir  stetians.  We  have 
since  learned  that  oar  crltldam  was  not  wdl  founded,  as  the 
information  Li)>on  which  it  was  based  gave  an  inconplcte  idea  of 
the  position  of  the  service  m  this  matter.  It  is  true  that  the 
ofasarveneftheaenieeensdlt  gei— sd  bytte  besl  tiMi  of 
their  respective  stations  ;  but  this  is  only  a  temporary  arrange 
ment,  and  will  be  changed  as  soon  as  possible.  The  reason  of 
the  delay  is  this  :  the  international  observation,  which  is  taken 
at  many  statiom  of  observatioo  throughout  the  whole  world,  is 
nede  et  7  oa,  Weddngton  time.  It  b  prepesed  to  mBm 
this  observation  eight  minutes  earlier,  or  at  7  a.m.  of  the  time  of 
the  75th  meridian,  which  is  exactly  Greenwich  noon ;  hot, 
before  this  change  can  be  made,  the  cooperating  we.^ther- 
ssrvicos  and  nnmcraas  indcpcndwit  obeerveis  amst  first  be 

efaen^  besn  bcgen,  and  a  drcder  letter  sent  to  nU  who  e»> 
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optnte  in  thi  iatarnatiaiul  work  uUiif  ciumtiH  to  the  propcwed 
dumge.   FimmUe  replin  are  being  luriiuli  and  there  la 

Ihtle  doubt  tint  the  change  n  ill  be  mnde,  problfafy  Jan.  t,  li^s. 
It  shonid  be  remembered  that  the  international  otMen-ation  14 
OMuie  largely  by  observers  who  kindly  coopeimte  with  the  chief 
iigBnl-offiear.  but  who  are  DOt  tindarhis  oidan:  a  ehaqfa  of  thta 
Uod  cauot^  IhaiafoN^  ba  iiiiiiiiiarily  ordcndf  bot  msit  ba  nada 
by  mutual  consent." 

The  Comntiasiooen  on  Tachnkal  Education  have  now  pimcti* 
caO^  oosdiidad  Aair  hdwufVi  and  aia  Bkdy  to  haiva  on^  one 

more  meeting  to  formally  sign  their  Report,  the  greater  part  of 
which  is  in  type.  It  will  consist  of  at  Ica^t  five  octavo 
vohunes,  it  being  found  impracticable^  even  after  careful  con- 
ddentioo,  to  faring  the  naa  of  avidanea  and  inConaation  within 
■nallar  conpaaL  It  it  ilatad  that  any  Hnmi  of  tha  aeries 
of  condu'^ions  an'l  recommendntions  .-t  which  the  Com- 
BUiision  have  arrived  would  not  be  useful  or  fully  intelligible 
to  the  pabQe  without  the  explanatory  details  with  which  they 
«yi  be  aeoompanied.  It  fa^  however,  hoped  that  tha  oooiplete 
Raport  nHiy  be  presented  aoon  eooogh  to  permit  of  the  Home 
of  Commons  proceeding  during  the  prf  scnt  sf^  ion  with  StKh 
legialalion,  based  upon  the  reconunendations  as  may  be  tho^ht 
neee«nu7.  Meaatfane  It  b  nadentoed  (bat  technical  training 
will  fooB  aa  inpertaat  partofOe  MMomaof  which  the  Govam- 
■Mtnnd  Mr.  A.  OY^obdot  bicvegivca  noliee  with  regaid  to 
•dnealiM  in  Ireland. 

Mbssm.  W.  1.AGLE  Claue  and  W.  Deniton  Roebuck. 
Leeds,  are  prepanni;  .1  supplement  to  their  "Handbook  of  the 

Vertebrate  Fauna  of  Yorkshire,"  am!  «  uiH  be  i;h.l  to  have 
noteaof  additions  or  corrections  to  that  »  >irk,  01  notice-  of  the 
OOOtmnoe  of  any  species  of  qoadrupeds,  birds,  rrptilcs,  or 
liahes  in  Yoriafcire  which  their  frieada  may  be  pleated  to  com- 
namicate.  Ai  they  wish  to  publish  In  die  April  magazines,  it 
to  hoped  that  (he  <ic>ireil  information  may  be  sent  in  immediately. 
Conununicationt  may  be  addressed  to  Mo.  9,  Commercial 
BnOdingi^  Faih  Bow,  Leeda. 

At  the  Royal  Imtttution  Prof.  Tynd.ill  will  begin  a  course  of 
aix  lecture*  on  "  The  Older  Electricity — its  Phenomena  and 
JsKtmlSiffkm^  on  Ttonday  next  (Febroary  2S),  illualtaled  by 
experiments ;  and  Capt.  Abn^,  R.E.a  wOl  bq^  •  eowae  of 
six  lectures  on  "  Photographic  AcHon,  oonddered  as  the  Work 
of  ka.JntioM,  '  I  n  S.itur.lay  (March  l).  Prof.  Iluj^hr^  will  ^ive 
a  disoouise  on  Friday  evening  next,  on  "  The  Theory  of  Mag- 
aetinn,''lllnitnted  by  eapcihaeata. 

We  have  already  referred  to  (he  Intcmation  il  Ortiit'.i  jlogical 
Congress  which  is  proposed  to  be  held  in  Vienna  on  April  16-33, 
ander  flie  piotecteiate  of  the  Crown  Frinoe  Rndelf.  It  to  now 
announced  that  arrangements  are  in  progress  for  an  International 
Oriiith  ilonical  Exhibition,  which  is  to  prccetle  (he  Conjfress, 
and  which  will  occbpy  from  April  4-14.  Single  s]>ccimcns 
and  coUectioos  of  Uviog  birds  of  all  kinds,  incioding  domestic 
bbda;  d  appantaa  serving  for  tte  protectiou,  enhhatfon, 
breeding,  and  conveyance  of  birds  ;  implements  used  in  bird 
catching  and  binl  shooting,  falconry,  carrier-pigeon-post ; 
aviaries,  and  bin!  cage< ;  scientific  objects  and  products  which 
origimUe  in  or  reier  to  the  Ceathcied  worid,  will  all  be  indnded 
la  tfte  piograwime  of  Exhibition.  AH  detalb  will  be  fnr- 
niabed  to  intending  exhibitors  or  partakers  in  the  Congress  by  the 
Secretary  of  the  Vienna  Ornithological  Society,  Dr.  Gustav  von 
Hayek,  HI.  lITsiiililiiiiiiHiWi  3  Vienna.  The  main  subjeeU  to 
be  '^Irirnffsril  at  the  Congyen  are — (1)  An  international  law 
relating  to  the  better  protectton  of  bbds;  (3)  the  ettablUunent 
of  a  system  of  ornithological  observing  stations  all  over  the 
inhabited  globe  ;  and  (3)  investigations  concerning  the  origin  of 
the  domestic  fowl,  and  measures  for  the  ameliorathm  of  the 
calthratkm  and  bieedhig  of  doaeitie  birds  generally. 


Thb  addilifMis  to  the  Zoological  Sode^a  Gardens  dnriag  the 
past  wedc  iadade  a  MaeaqiM  Monkey  {Miattums  cfwnmolgnt  4) 

from  India,  presented  by  Miss  Fnrniss :  two  Common  Roe 
{Caprtolus  <apraa  9  9)  from  Oonetsbire,  presented  by  Messrs. 
Charles  Hambro  and  J.  C.  Maiad  Fkgpdeil ;  a  Passerine  Owl 
fasiirmum),  Europeaai  ywwwted  by  Mr.  G.  R. 
Lake ;  a  Nakalnieeked  Iguana  {/gnamt  MlcaAtimtu),  a  Baaded 
Basilisk  {BasiJieus  z^itlatus)  from  Nicaragua,  i>rc>cutc<l  by  Mr. 
Albert  Vidlcr  ;  two  Prairie  Marmots  {C^namys  /mJtKniiianuj) 
from  North  America,  a  Shaw's  Gerbille  {GeriiHus  shtrtvU)  from 
North  Africa,  a  UiUlaty  Macaw  {Ara  miUtarii)  from  South 
America,  two  ledand  Faleoos  (Hifrofaln  ufatNAw)  Irom  Sweden, 
deposited;  a  Kcd-cared  Monkey  [Ccr,\'f-i!hi\us  erytkrotis  'i') 
from  Fernando  Po,  two  Slow  Loris  [NyttUthus  tardigraJiu)  from 
the  Malay  Countries,  a  Red-e]red  Ground  Finch  (^PipU*  trytkn- 
f>iha!mm)  from  South  America,  aa  Sycbrowed  Weaver  Bkd 
KHypKnUatmii  ti^ertSimu)  from  West  Africa,  four  AaWe 
Qaalla  (ArrfMi  ariMfts  d  d  f  9 )  firom  Iadia»  pnctatod. 


OUR  ASTRONOMICAL  COLUMN 

AttSTRAtiAN  OjisERVATORirs.— The  eighteenth  Annual  Re. 
port  of  the  Director  <  \  tfie  Ol  serv.itory  at  Melbourne  to  the 
Uoanl  of  Visitors  (i\lio  m  their  turn  rei^jrl  to  the  Governor  of 
Victitri.i)  lias  l)cen  issued.      1  lie  new  transit-circle  was  expected 

j  in  a  short  lime,  and  would  I'uid  the  new  circle  r<Kim  ready  to 
receive  it,  but  the  instrument  whicli  had  been  in  use  for  twenty 
years  continued  to  give  excellent  and  lru^t*or;hy  residls  ;  no  ec- 

\  thelcss  each  year  had  forced  «;xin  Mr.  El'.ery  the  necessity  ..f 
^rei'.fer  ojitical  scoi^e  for  the  meridian  work.  The  tnevitn' 'e 
loss  of  reflective  p<iuer  in  the  great  tele&co}>e  increi^c-.  :i  Iitt"e 
year  by  year,  but  docs  not  yet  sen«ibly  allect  the  work  uj>  n 
which  il  is  c:n]>Ioyeil.  Indeed.  Mr.  Lllcry  s.-xs^,  "  S  >ti»c  ph«'t> 
graphs  cjf  faint  obiccts  obtained  lately  arc  clear  evidence  sif  [f  e 
immeuM;  lii»ht -gathering  jiower  il  still  pos^e^scs,  and  of  ;he 
trivial  lo^s  occasioned  s,i  fur  by  the  slight  tarni-h  aijpar-nl." 
The  instrument  bad  11  >t  been  kej  t  quite  so  cl  i-ely  to  its  -rwciil 
work — the  revision  of  the  s mthcrti  nebula? — as  hcf  ire,  owing  to 
the  number  of  nights  nccupietl  wiih  the  great  comet  and  n 
cx:icrimenting  in  cclcsti.^I  jihotography.  Among  the  subject* 
nt  oh-:erv  iti.jn  M.',  i  llery  refers  to  the  transit  of  \'ccus,  the 
I'orl  l)arwin  K)t|>e(iition  for  determination  of  1  mgitude  of  Atis- 
Ir.ilian  o!i>crv.itorie-,  and  uiea>.ires  of  differences  of  declinati:a 
of  the  minor  phiiels  ,S<7y*//!:.'  n.nd  i'l  f'n  i  f  >r  detcrmina'ion  of 
the  solar  ji.ir.vll.ix,  ace  irdini;  lo  'lit-  -clievu'-  ui.ini^ej  by  Mr. 
(iill.  The  great  comet  of  1SS2  «as  kept  in  \icw  for  250  days, 
or  until  April  26.  A  large  portion  ol"  the  work  connected  with 
the  telegraphic  determination  of  tlie  lon.^i!ude  of  Australiia 
ob  ervnliirics  fr  ua  Greenwich  fell  upon  the  Meltvjurnc  t-;.j- 
bli-huient,  which  is  now  assumed  to  t>c  in  longitude  oh.  j9"n. 
.I  V.iT^.  ■.  subject  perhaps  to  some  very  sm  dl  correction.  As 
.soon  as  the  new  traoMt-circle  was  i>ropcrly  adjusted,  :t  was  Mr. 
Kllery's  intention  to  devote  it  to  the  revision  of  a  rather  tii.e 
catalogue  of  stars  at  the  request  of  the  "  Astrono.ni-che  Gc««:  !• 
sch.aft,"liesides  its  more  special  work.  The  great  telescope  m-ouU 
be  applied  more  exclusively  to  the  continuation  of  the  rcvisMa 
of  Sir  John  Herschel's  nebulir,  several  of  w  hich,  by  the  WVf, 
the  .Melbourne  ob-ervers  have  not  been  able  to  find. 

Mr.  H.  C.  Russell  .sends  us  an  historical  account  of  the 
Observatory  at  Sydnqr  and  of  the  observations  which  preceded 
the  erection  of  the  present  one  in  that  colony.  With  the  detaTt 
of  tbc  actual  observatory  the  reader  will  be  probably  aoquaintei 
through  the  volumes  of  results  which  have  been  issued  there- 
from ;  that  for  1877-78  contains  a  general  view  of  the  baikiiB|t ; 
but  Mr.  Russell  mentions  cfancnmslances  attending  the  cmdoB 
of  the  first  obitervatory  on  Australian  soil  which  are  peihip* 
little  known.  He  cxiract>  from  the  "  History  of  New  S«e<t 
Wales,"  by  Col.  Collins,  the  fulbwing  note: — "Among  the 
buildings  that  were  undertaken  shortly  after  our  arrival  (tfcaJ 
the  first  colonists  in  178^  most  he  TOtntftmH  an  <4M(!rvalor7 
which  was  marked  out  on  ^  waitara  pedat  of  the  cove,  to 
which  the  astronomkal  inatraments  wcre  sent,  whidi  had  been 
sent  out  by  the  Board  of  Loontade  for  the  purpose  of  obcerrii^ 
the  comet  which  was  o^ected  to  be  seen  about  the  ead  of  thb 
year.  The  constnKtion  of  thb  bnlkUng  was  placed  vadcr  At 
dbcctkmof  Lkttt  Dawes,  of  the  Marian,  wbo,  baring  ■alt 
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I  this  braach  of  idence  his  peculiar  study,  wr&v  appointed  by  the 
Board  of  Longitude  to  make  astronomical  observations  in  this 

I  country. "  The  observatory  was  erected  as  soon  as  the  colonists 
landed,  but,  being  found  small  and  inconvenient,  a  new  one  for 
the  better  reception  c;f  the  instruments  and  the  rCKidcncc  of 
Lieut.  Pawc?.  was  l  uilt  of  ^tonc,  fur  which  ample  materials  were 
found  upon  the  -.i'  it. 

The  comet  I  j  ^^  hich  i  cfcictice  i«  here  made  was  that  of 
1661,  supiiO>ed  to  h.i\c  been  identical  with  the  comet  of  1532, 
Jiml  ajjain  exi>ectcd  r.ljout  the  cud  nf  17^8  or  Iteginiiiiif;  nf  l/Bg. 
It  ii  not  difficult  lo  cjtjliin  how  this  body  came  to  be  :i -sijji.^Vsi 
with  the  arrival  of  the  first  Australian  cnlonists.  Hal!ey,  «ho 
had  calculated  the  orbits  of  the  comet  observed  by  Apian  in 
1532,  and  that  observed  by  Ileveliu-i  in  1661,  gave  very  simiLir 
(.^iiiLiiti  in  hb  "Synopsis  of  Cometary  Asitronomy."  Fingre 
consideied  the  comets  identical,  and  thought  he  had  rec  ijjnised 
several  previou-s  appearances,  as  detailed  in  hi-i  "Comctograpliie," 
whidi  was  published  in  17S3.  Maskclync  ap|>ears  to  have 
adopted  Pingrc'-s  i.jiinion,  and  was  at  the  trouble  of  preparing 
sweeping  ephcnicrides,  which  he  cotuuiunicatcd  to  the  Koyal 
.Society,  and  we  may  conclude  that  it  was  throuj^h  Ids  intereit 
with  the  Itixird  of  Longitude  that  I.icul.  Dawes  was  sup]  lioJ 
with  instrumcnls  imd  clufj^ed  witli  a  search  for  the  comet.  Mr. 
Kussell  snys  there  is  no  record  of  avIuT:  w.is  done  at  the  Dawrs' 
I'oir.t  O'j  crvatory,  but  since  tlie  comet  was  iiot  observed  as 
expected,  we  may  infer  tficre  \scre  only  negative  results  to  be 
reported,  thou;;h  I.icut.  Dawex  dirl  occupy  Uiudf  in odMT  tMLft 
to  ataist  in  the  progress  of  the  colony. 


CHEMICAL  NOTES 

The  Mrtcr supply  of  Boston  (U.S.A  )  1 
about  a  jrear  ago  with  some  substance  or  ^ubs!ai>^.c^  w  l.icli  im- 
parted to  it  a  [leculiarly  nau  euui  odour  a;.d  taste.  Chemical 
examination  re-sulted  in  shcv  ing  a  large  percentage  of  "albu- 
minoid ainir.uui.i,"  -md  a! d  '.h.\t  the  " I'rcc  ammoni-i"'  increased 
somewhat  mpidl,  whrn  tlie  water  was  kept.  The  production  of 
ammonia,  .i:]d  al  •  the  oilour  and  taste,  was  finally  traced  to  the 
decomposition  of  a  freshwater  sponge  \SpongiUa  fuvialUis, 
Anct.)  present  in  l.ar^je  qu.vntitics  on  the  sides  and  bottom  of  1  ne 
of  the  storage  basins  ;  removal  of  this  sponge  was  followed  by 
impromncnt  in  the  water  (sec  Analyst,  viii.  p.  184). 

PlOF.  Cleve  describes,  in  the  August  number  of  the  Jour- 
nal 0/ tk*  Chaiiicat  Society,  methods  for  extracting  and  purifying 
the  earth  samaria.  From  detenuinatioos  of  the  ainoaat  of 
sulphate  obtained  £i:om  quantities  of  this  oxide,  Clere  deduces 
the  number  150  aa  tb«  atomic  of  the  aicld  mmrkun. 

\'arious  !4dts  of  Mtnuurtam  am  deteribcd ;  the  metal  is  closely 
allied  to  didymium. 

Hartley  showed  wmc  time  ago  [C.S.y.  Trans,  for  1SS2, 
p.  84  H  1(^1.)  that  the  ultra-violet  sjxxtra  of  elements  bel  injjing 
to  X\\c  MtriH  lertcs  (in  the  n  tmenclaturc  of  the  jvcno'lic  law)  ex- 
hibit faiily  marked  analogies  as  regards  general  character  ;  recent 
observations  of  the  s|)ectnitu  of  beryllium  and  comiwi.son  of 
t!iis  ipcctruui  with  that  of  allied  metals  have  led  Haillcy  to 
the  conclusion  that  this  metal  prolwbly  belongs  to  the  group 
whicli  contains  magnesium,  calcium,  &c.,  and  nat  to  that  con- 
taining aluminium,  scandium,  &c.  but  if  tJiis  is  so,  oxide  of 
beryllium  must  be  rei>rcscnlefl  as  BeO,  atid  the  atomic  weight  of 
the  metal — ab  nit  w  hich  there  has  lately  been  so  much  dispute — 
must  be  taken  as  9  {.C.S.J.  Trans,  for  1883,  p.  316). 

V.  Mkvek  has  reoeatly  separated,  fnm  VmrFiw  oilii  a  coin- 
pound  to  which  he  giTCi  Ae  name  of  TXmMot.  Hie  eonpoai- 
tion  of  this  Lody  U  repre««nted  by  theibnniua  C4H4S;  it  pnaents 
the  closest  analogy  in  general  reactiOM  with  ^•"•"^TX  Jfiddl^g  a 
salphonie  add,  1^  aMthvl  dniirativcb  \  it  HMtiiriUt  dlkotones 
to  fona  hj^  oalnmd  eoapooBdi;  Tho  fistfMr  tfirijr  ol  thts 
interestinc  eompowM^  aew  bcim{  caniad  oa  la  Pirot  Meyer's 
laboratorjr,  ialikalf  to  lead  to  imponaat  results  {Btrkkte,  xvi. 
2968). 

OSTWALt)  has  recently  made  a  further  advance  in  l.is  study  of 
chemicil  allimly.  He  h  s  c\,;raiiied  the  action  of  acids' on 
methylic  acetate,  dcterii.ii.ii.g  ilie  velocity-coefficients  of  various 
acids,  and  from  these  c.ilcuiatiug  the  relative  aJTinities  of  the 
acids  in  terms  of  hydti>cliioric  aci<l  taken  as  loa.  His  results 
are  entirely  iu  keeping  with  the  theory  of  Uuldljcrg  and  Wa.ige, 
a^^confirm  the  sup^jMiiou  that  each  acid  ^gossesaes  a  specific 


granpa  of  coinpowdt  maat  cvidami^lwft  votk  of  pieaniMBt 
aaportaace  to  wmmlfl  idwica.  Ortinld^  nmlt^  a^.  foraeatie 
ani  trichkiaeetie  addi^  coable  ns  to  see  that  in  daaa  nnwfinta 
we  ilian  find  nalanabnr  ecMutnutii^  a  theory  wUdh  win 
tent  the  canacction  bctman  molecular  atructurc  and  reactions  as 
resting  on  a  ml  bails,  and  not,  as  is  done  at  |^»res«nt,  oa  a  purely 
formal  conception  (J .  fur pract,  Chcm.  (2)  xxviii.  449), 

A  N  u  M  It  EK  of  redeterminations  of  atomic  weights  have  reoently 
lieen  published.    The  most  imjxirtant  are  these  i— 
Thorpe,    Ti  =  48  0,  Btrkhtt^  xvi.  3014. 
BaaUfny,  Ki      5S7S.  Comft»  Rmd.  wrii.  951. 

„      Cu  =  63-46,         „        „  906, 
BfKOMr,  Ta  «  laS'Oh    attract  in  BeruhU,  S*i  90!!$  («t|iB>> 

in  KuasiaQ). 

Mai4gpiae,Bi  »  20816,  ^rrMr.  «r  JWriL  (3)*.  $. 

M  =  55  07.  M  M  1* 

M       2a        65-29,  „  „  „ 

lJBm*t     K  ■>  aor33«  ZtUiekr.  AmA  Ckm,  niL  4^ 

It  is  known  that  Or.  LsBdoll^  aftv  hboriavi  itsemte  iato 
die  reftacting  power  of  rhuwiral  eooipoud^  aifhwd  at  the  eon* 
I  elusion  that  it  may  be  cxpresied,  tat  enaaic  bodies,  bj  a  veiy 
simple  equation  i  die  refineting  ponNr  or  Ae  componnd  is  equal 
to  die  snm  of  the  same  powers  ot  carbon,  hydn^n,  and  oxygen, 
nuiltipliad  each  hj  the  number  of  atoms  of  each  of  these  bcklies 
irilich  enter  into  the  oompound.  This  law  proved,  however, 
net  to  be  ouite  exact  with  regard  to  several  organic  bodies,  and 
the  wstBiLBu  of  Herr  Brahl  eatablidied  that  in  the  lower  com- 
poun«b  the  refracting  power  received  from  the  equation  must  be 
increased  by  two  units  for  each  double  pair  of  atoms  of  carbon. 
I'hese  results  had  been  arrived  at  with  lionid  compounds.  As  to 
the  solid  ones,  which  were  the  subject  of  the  researches  of  Dr. 
(ilad-stonc,  it  was  desirable  to  pursue  these  researches  to  the 
same  degree  of  accuracy  as  the  researches  of  I  amiolt  n  i  l  T,:  ',ihl. 
M.  Kanonnikoff  has  prosecuteil  this  work  on  .i  9ri:.\\  111. my 
solid  b:.i(iics  belonging  to  both  grou|»s  of  the  f.if  y  -lti.j  ,  '.lit-  aro- 
matic series  and  the  group  of  terebencs  and  c.mijihor--  ifc 
pu  li&hes  now  in  the  Memoirs  of  the  Kazan  Univer  ity  and 
(abridged)  in  the  ycuriial  I'f  the  Russian  ChitnLts!  ^vol. 
XV.  fasc.  7)  the  results  of  liis  re  carchcs.  It  ,i.pj>ears  from  them 
that  the  methixl  of  determining  the  refiactini;  iK)Wcr  of  a  solid 
from  its  solution,  applied  by  Dr.  Gladstone,  is  quite  satisfactory, 
the  disso-vcd  Shpdy  ii<)t  changing  its  rclrangiuility  when  dissoU-ed, 
and  thai  tlic  laws  discovcroi  by  LaudoU  and  Bruhl  for  liquid 
lio  lies  .^n:  quite  true  also  with  regard  to  solids.  This  inquiry 
at  the  sa  ne  time  enables  M.  Kanonnikoff  to  arrive  at  most 
intercatiii^  conclusions  as  to  the  stmctnre  of  the  investigated 
bodies. 

The  atomic  weight  of  tellurium  not  corresponding  to  what  It 
ought  to  be  according  to  I'rof.  .Mendel^iTs  theory  of  periodicity, 
M .  firauner  hat  triad  to  determine  it  a^ain  with  greater  accuracy. 
The  chief  diiTiculty  is  to  have  Ae  tellurium  free  from  sekniuui,  but 
this  difficulty  h.^s  been  overcome,  and  the  body  has  been  obtained 
in  beautiful  cry  stals.  As  to  Bcrzelius's  method  for  the  transfoT* 
mation  of  tellurium  into  anhydride,  M.  Branmer  discovered  Aat 
it  is  liable  to  considerable  kasea,  and  to  avoid  Asm  1m  1ms  had 
to  take  the  most  minute  precantionB.  The  process  was  OBnttolled 
abo  by  traaaferming  tellurium  into  a  new  salt,  TojO^SOu,  and 
by  the  mthesis  of  the  tellurie  copper,  Cu,Te.  The  reaofes  are 
fiNV  series  of  figwes  varying  from  ia4'94  to  t*%'4p,  which  wooU 
give,  on  the  aventft^  aa  atomic  of  laSi  that  i% 

corresponding  to  the  theory. 

We  find,  in  the  last  number  of  the  y.  iirml  tf  jUke  Russian 
Chemical  SiKixty,  an  interesting  the  iry  of  solutions,  by  M. 
Alexeyeft  ;  the  forces  of  gravitation,  c. ih'.-  i m,  and  chemical 
affinity  being  corisidereil  as  three  dilTercnt  Ue^^recs  of  one  single 
force,  which  differ  fr  ni  one  another  only  by  the  distances  at 
which  the  action  of  the  force  is  exercised.  M.  Alexeyeff  asks. 
Which  of  thisi  two  last  forces,  of  cohesion  or  of^ cbeniicai 
atfinity,  is  niauifcsted  in  solutions?  and  jjronounces  liimsclf  for 
thefuimcr.  The  simplest  cases  of  solutions  are,  in  fact,  those 
I  wiieie  there  is  no  chciuica!  aflinity  lietvveeu  the  lx).Iics  dissolving 
!  and  diss  >l'.ed.  .Such  cases  uere  well  known  lon^  since  for  gases 
'  and  solid  liodies.  The  soluti.m  of  gases  in  s  did  bodies  Ls  quite 
anal  igous  t  >  iaibibiti  ni  of  soUds  w  ith  liquids,  and  the  much 
greater  so.uliiaty  of  gases  in  liquids  may  be  easily  cxplai  icd  by 
the  easiei  l  enetration  of  gases  between  the  molecules  of  a  l.quid  ; 
the  law  of  solubility  ot  gases  given  by  Dakon  is  perfectbr 
sgreeable  with  the  sappoainion  Aat  the  umohcd  gases  ammtafa 
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their  own  agKre^rion  when  dissolved.  The  aune  U  true  with 
r^trd  to  solutions  of  liquids.  The  simplest  of  these  is  the 
aoEatioaof  Rhcnol  and  aniline  in  water.  The  stability  of  the 
aoanpiNnd  IwaMll  by  phenol  with  aniline  shows  that  both  have 
an  aflai^  to  water.  Further,  M.  Aleaeyeff  discusies  the  ap> 
pBetblMly  «f  his  theory  to  bodies  which  easUy  pass  from 
one  state  to  another,  and  the  relatioiis  of  wilier  to  colloids.  The 
solations  of  liquids  in  liquids  bang,  «■  hb  hypothesis,  quite 
Uka  camUoH.  He i»  nngiffid  nowla  eaperiawirti.lanadaa  to 
4bam  that  the  ooamMttflnnuiMw  have  the  properttes  of  aalatfoiis. 

M.  Flaviisky  proposes,  in  the  ycurnal  of  the  Rustian 
CktmUai  SivUiy,  the  followinjj  iiitcrestini;  thcor)'  of  chemical 
affinity.  According  to  this  thcor)-,  the  atoms  of  each  simple 
chemical  body,  when  its  mnlccule  is  dissociated,  move  in  circles 
parallel  to  one  another,  and  to  a  certain  plane,  the  losition  of 
which  is  constant  in  space.  Each  chemie.\l  element  has  its  own 
plane  of  motion,  and  ihc  circlet-  devcnl'i-il  'ly  the  utoms  of 
different  elements  cross  one  another  under  tlilicreju  anj^k's.  Be- 
sides, the  atoms  of  opposite  elements  (sucli  as  n-.cLils  i^iiJ 
haloids)  move  in  oppo-ite  directions.  The  chemic.il  relations 
between  different  elements  would  thus  depend  upon  the  masses 
of  the  atoms,  their  velocities,  their  positions  on  their  orbits,  the 
direction  of  the  motion,  and  the  angles  between  the  oriiits  ;  u  hile 
the  chemical  combinations  woultl  !>e  nothing  more  than  the 
matual  destrjction  (or  rather  criuilibrati-jn)  of  the  velocities  of 
the  atoms  of  the  re>pective  chemical  elements  which  enter  into 
a  coinbiuatL  ill.  This  supposition  would  explain  all  the  variety 
of  chemical  relations  even  without  agrcat  difference  in  the  masses 
of  the  atoms  and  their  velocities ;  a  complete  stop  iii^jht  be 
brought  only  when  the  orbits  are  parallel,  or  the  orbits  being 
inclined  wi;h  regard  to  nue  another — when  a  certair  number  of 
velocities  acting  under  different  angles  irwke  together  the  neccs- 
SSry  resultant.  This  mutual  action  of  the  atoms  on  [>ne  another 
COtUd  be  imagined — the  author  sajrs — at  a  distance,  by  means  of 
the  ethereal  medium  which  would  be  thus  the  medium  of 
tnuisfoniutioa  of  the  physical  energy  into  the  chemical  one. 

TECHNICAL  EDUCATION^ 
GmaBAL  Oajicxs 


'FHEotjeetef  «beCaailial  lullMidan  b  to  cjve  to  London  a 
*    CoOcga  fiar  the  hbter  locUed  edact**^  >"  >h. 

 [ahanfepiwMaitothaaal 

the  ddRnm  hnuNhaa  o( 


I,  la  wMdi  ad 
iaoffkaowlcdge 


I  or  art*. 
Jwt  as  the  Royal  School  of  li 
to  aUsing  engineers,  so  Iho  Coalial  UHdttfiOB  b  iBtaadad  to 
afford  praelieal  acbalUo  aad  aitfatk  Instmctfaa  which  lihall 

^  t.  T«£^s!  teachers. 

%,  Ifadiaaical,  civil,  aad  dectiical  en^ineer»,  arddtectr, 
boildcn,  and  decorative  artists. 

«.  Priocioals,  superintendents,  and  managers  of  rimmlpal  tod 
OoEar  aMnoncturing  works. 

Hha  mala  purpose  of  the  instruction  to  be  given  hi  this 
laatitation  will  be  to  pajat  out  the  application  of  different 
branches  of  tdence  to  various  mannfacturing  Indastries  ;  and  in 
thus  respect  the  teaching  will  differ  from  that  given  in  the  Uni- 
versities and  in  other  institutions  in  which  science  is  taught  rather 
for  its  own  sake  than  with  the  view  to  its  industrial  application. 
In  order  that  this  instruction  may  be  efficiently  cairiM  out,  the 
Institution,  in  adiiitioi)  to  the  lecture  theatres  and  class  room.*, 
will  be  fitted  with  lal>ori!orie=,  drawing  offices,  and  workshops  ; 
and  opportunities  will  be  afforded  for  the  prosecution  of  original 
research,  with  the  object  of  the  more  thorough  training  of  the 
atodcntibaadbrtheahuidolteafltetfaoaqrofiadaMxblpnaenes. 

STf DENTS 

It  is  probable  that  the  students  seeking  admission  into  the 
Central  InstitaliaB  will  balang  to  OM  or  other  of  tto  Cslkwing 

classes : — 

I.  Persons  who  are  training  to  1  ccomc  technical  teachers. 

These  will  be  students  entering  the  C  liege  by  means  of  cxh!" 
bitions  nnder  catc<;ory  3  {b) ;  or  students  selected  at  the  May 
examinations  in  technology  who  pass  with  si>ecia!  distinction  in 

t  The  scheme  for  the  nrganivitiun  uf  thr  Ct:iir-1  Iii-tiiutiun  c.f  the  City 
•ad  Guilds  of  Loodoo  Iiutiluic,  rccoimnendcd  to  the  Cotiocil  for  adopti*  a 
at  a  meeliai  of  tlM  Eaaeative  Commiitn  bald  JsBSSSy  wJ.sM<j  ll  now 
banc  dicvkuad.  W«  iMwd  the  nuutcr  as  m  T 
psiies  ie  hs  war.  that  Miive  k  in  fiUL 


the  Honoors  Grade ;  or  teachers  of  the  Institute,  registered 
nadar  the  scheme  of  tedioolog^cal  examinations,  who,  during 
certain  months  of  the  year,  when  they  are  disengaged,  will  r^ 
oeive  gratnitoas  instruction,  and  will  have  the  opportaaitj  of 
using  the  laboratories,  collections  of  maehinery,  instnHncat%  ad 
apparatus  with  which  the  College  will  be  provided. 

2.  Persons  not  under  sixteen  years  of  age  who,  having  pOMOd 
a  matriculation  or  entrance  examination,  are  prepared  to  take  a 
complete  course  of  ir.  tiiicti  ni  w  ith  a  view  to  some  professional 
or  industrial  occupation.  1  hesc  students  will  probably  belong 
to  t «  o  classes — 

I'crs  ins  who  pay  lull  fee-,  and  will  receive  in  this  Institu- 
tion an  educa;i>in  similar,  in  many  rcsj'ccts,  to  that  which  they 
may  acquire  in  one  of  the  technical  high  schouls  of  the  Continent. 

(A)  Persons  who  arc  received  into  the  In^litui;  11  from  the 
Finslwiry  Technical  College,  or  other  smiilar  colleges  in  the 
provinccji,  by  means  of  exhibition'^,  which  nill  cover  the  wfaflte 
or  part  of  their  educational  and  other  expenses. 

It  is  probable  that  many  of  the  pcrs  ns  in  sub  clas.s  (i)  will  bc 
:  elect  pupils  from  the  public  elementary  and  national  schools, 
who,  having  received  a  preliminary  science  trainin;.;,  and  dti- 
lingnishetl  themselves  at  the  Kinsbv.ry  Technical  College  or 
elsewhere,  will  proceed  to  the  Central  Inslitulion  iu  the  hope  of 
(lualifjincj  themselves  for  some  of  the  higher  posts  in  engineering 
or  man  ;bic'u;  ing  industry. 

V  I'trsons  who,  havinf;  been  already  eng.igcd  in  industrial 
pur-uii^,  lie  lie  lu  liitt-nd  special  co-.:r-es,  with  the  view  of  ac- 
quainting themselves  mere  fully  with  the  scientific  principles 
underlyiag  thab  work. 

CoMDiTioNs  OF  Entrance 

The  matriculation  or  entrance  examination  for  students  intend- 
ing to  take  the  ordinary  science  curriculum,  with  the  view  of 
sub-c'piently  obtaining  a  dipl  'ma,  will  incln  io  mathematics, 
1  urc  ariii  applied;  chemistry;  physics;  JraiMug,  and  modern 
languages.  Whilst  considerable  freedom  will  l)c  allo«cd  to 
.students  entering  the  College  as  regards  the  courses  of  instruc- 
tion w  hich  they  desire  to  follow,  a  definite  scheme  ^>f  in^truclioa 
will  be  drawn  u;i  for  each  of  the  different  branches  <  f  industry, 
and  students  intending  to  spend  two  or  three  years  in  the  College 
and  todcvotc  tlieir  whi>le  day  to  study  will  he  recommended  to 
follow  the  .scheme  laid  down.  Tlie  fee  for  the  courses  to  be 
pursued  by  a  matriculated  stnJeni  will  lie  about  yal.  per  annntn, 
and  a  fee  of  about  20/.  per  annum  will  be  charged  to  students 
wishing  to  take  special  courses  and  to  occupy  themselves  for  the 
greater  part  of  tne  day  with  laboratory  practice  and  research 
work.  With  the  view  of  encouraging  rcseardi  work,  the 
Institution  will  be  provided  with  separate  laboratories  in  which 
the  students  will  have  the  opportunity  of  working  nithoat  As- 
tractioQ  or  disturbance,  llie  permlssUMi  to  use  these  laboratories 
wiU  be  reserved  for  the  advanood  Itodents  who  have  previously 
pvaed  duongb  the  otdhuury  eoonoi  of  ths  Collage  and  fiv 
"  ■    *     ■         "  Ttryapeoblr'  


Sui'J!<Ts  uF  Instruction 
As  the  object  of  this  Institution  is  to  train  technical  teacben, 
proprietors  and  man.igers  uf  chemical  manufaeti iries  and  ' 
other  industrial  works,  as  well  as  niechanic~al,  civil  and  clcctncJi 
engineers,  architects,  builders,  and  persons  ei  gaged  m  art 
Industrie^,  the  Institution  will  comprise  live  chief  dirisions, 
vii.  : — (!)  Chemical  Technology;  (2)  Knginccring,  mecbanicaJ, 
civil,  and  electrical  ;  (3)  General  Manuf.aclurcs  ;  (4)  Architecture 
and  Building  Construction  ;  (5)  Applied  Art  ;  and  the  suli;ects 
of  instruction  may  accordingly  l>e  groU]>ed  under  the  general 
headings  of  Chemistry,  Knginccring,  Mechanics  and  Mathematics, 
Physics,  Manufacturing  Technology  and  Art.  Inasmuch  a,s  the 
Royal  .^chox>l  ol  .Mines  is  already  established  as  a  training  >chool 
for  mining  engineers,  ii o  tiria  ivinii  «  iil  be  made  for  the  instruc- 
tion of  students  in  thi^  I  r.mcb  of  indus'.ry  ;  atid  con>-rrjucnliy  the 
sciences  of  geology,  mineralogy,  and  metaliuigy  will  not 
sarilj  be  included  ia  tta  Ml^Mti  of  fauHMtloa  at  dia  r 
InalitatioB. 

PBrnmouAi,  Staw 

GlMaM)y.--Tho  mato  oljoat  of  hwlnwtba  fai  this  depart- 
meat  irtU  be  to  alfad  to  aladeats  ftdlittes  ftr  acquirii^  a 
knowladfft  of  ihA  hM«l  fanadiea  of  Ounblrf.  aad  of  its 
applicatioB  to  such  faidnsliiea  as  alkalt  maaa&etote,  tte  auam^ 
future  of  artificial  colourii^  matters,  brewing,  soap  ''^-fc  tiha 
maaofiictnre  of  oils  and  varnishes,  dyeing,  &C.  To  piaviielha 
lequblM  fatttniction  la  thb  dqtartoMB^  it  wiU  bo 
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him  OM  diicf  jMrfcmr,  who  sbtJl  dtvote  the  whole  of  hi*  time 
to  the  work  or  dw  Institutiofi,  and  who  will  be  expected  to 
diraGt  and  saperintend  the  students  in  bis  depaitraeat  and  to 
train  them  in  the  methods  of  original  research.  In  addition  to 
this  appointment,  it  will  be  advisable  to  Imtc  two  aasi^tant 
professors,  who  shall  respectively  take  cfaaigeof  tlie  research  and 
of  the  technical  departments.  A  separate  laboratory  will  be 
placed  under  the  dinetion  of  each  professor;  and  the  arrange- 
meat*  of  the  Imildinc  which  provide  three  large  laboratories, 
liesides  several  mailer  roonu  wDich  may  be  used  as  such,  render 
possible  this  division  of  the  work.  Besides  the»e  professors, 
■emoMtrators,  laboratory  and  lecture  assistants  and  attendants 
will  be  required  to  complete  the  slaflf  in  this  department. 

Engineering. — The  lA'-truction  to  be  given  in  this  subject  will 
have  tor  its  object  the  practical  scientific  training  of  persons  who 
intend  to  enter  any  branch  of  the  engineering  profession.  'I'be 
instnici  Ion  w  ill  be  adapted  to  those  who  have  already  -pent  some 
time  m  ihe  office  of  a  civil  engineer  or  in  en^jineering  works,  as 
well  as  to  those  who  desire  t  )  olil.iin  in  the  College  \  >ourid 
theorelival  know  ledge  of  the  iKiacipIc^  of  science  applicable  to 
their  future  career,  and  an  insight  iiito  the  prnctice  and  m.anipu- 
iative  work  in  which  they  will  t)e  sulisequtntly  engaged.  The 
professor  appointed  to  take  ch.irge  of  this  liepirtment  will  be 
expected  to  devote  the  whole  of  his  time  to  the  work,  of  the 
College,  an'.!  to  lecture  uii  sucli  subjects  a>  the  strength  of  Con- 
structive materials;  the  construction  of  docks,  mail.,  bridges, 
and  roofs  ;  machine  designing  ;  hydraulic  aii<l  other  machinery  ; 
kteam-cngines,  gas-engines,  tv:c.  lie  will  also  be  rcfuited  to 
([ive  instruction  in  levelling  and  -urvcyir.g,  tu  superintend  the 
Utboratory  practice  of  the  siudents  in  the  testing  and  engine 
rooms,  ar»d  to  direct  their  work  in  the  machine  shops  aivl  drawing 
oilices.  He  will  need  the  assistance  of  a  teacher  of  nl.^chine 
drawing,  and  of  a  work-hop  instructor,  btsides  une  or  two  lab- 
oratory demonstrator*,  and  the  necessary  attendants  to  luok  after 
the  engines  and  machine^.  Later  on,  an  additi  ju.il  pr  ifo-or 
will  be  ref)uircd  to  take  charge  of  some  of  the  work  of  this 
department. 

A/eckanics  and  Mathematici. — Immediately  connected  with  the 
teaching  of  engineering  and  physics  is  the  \\\  tructi m  rc  piired 
liy  the  students  of  a  technical  college  in  mec  h.mics  and  mathe- 
matics. There  is  little  doubt  that  the  student's  pro^icss  in  the 
several  br.inches  of  engineering  depends  very  much  upon  his 
possessing  such  a  kn<>v»ledge  of  pure  and  applied  mubcmatics 
as  enables  him  to  use  it  as  an  instrument  of  hi>  ordin-iry  work, 
and  for  this  purpose  it  is  necessary  that  his  kn.  wled^e  -h  u  d  be 
in  advance  of  such  applications  of  it  a.s  he  m.iy  at  any  time  be 
required  to  make.  The  professor  ap|X)intctl  to  this  t  wilt  be 
expected  to  give  practical  instruction  in  the  apj)tication  of  mathe- 
matics and  meclunic^  to  the  solution  of  engineering  and  phy  ic  d 
problems.  He  will  be  required  to  devote  the  whole  of  his  time 
to  the  work  of  the  College,  and  to  give  courses  of  in-tiucliL>n, 
illustrated  by  laboratory  practice,  on  the  principles  of  dyi>ainics 
and  of  mechanicism,  on  graphical  -talics,  on  de«criptivc  ge<jmetry, 
and  on  some  of  the  higher  ]mrts  of  pure  and  applied  mathematiui. 
He  will  need  the  services  of  two  demonstrators  to  aMiat  in  tha 
mechanical  laboratory  and  in  the  drawing  office. 

Physics. — In  view  of  the  present  ana  future  applications  of 
elaetricity  to  engineering  probUm<-,  cons  derabie  importance 
»IU>cb»S  to  the  character  of  the  instruction  to  be  given  under  th  s 
holding.  The  teachim;  of  practical  ph/fics  has  only  recently 
bocn  introdnoed  into  Mrhook  of  applied  science,  and  l  e  number 
of  Mudents  receiving  laboratory  instruction  in  this  subject  in  our 
own  collies,  and  in  foreign  polytcdinic  schools,  is  still  very 
limited.  The  large  numba  of  students  in  at-endance  at  the 
oonnes  of  electricity  in  the  Finabury  Technical  Coll^  show  s 
that  there  is  already  a  strong  deinand  for  instroction  in  the 
piMllesI  applications  of  this  imporlaiit  branch  of  phy  ical 
•deMe.  In  order  to  supply  the  requisite  teachin;  staff  in  this 
MMwtf  it  will  be  necessary,  in  the  first  instance,  to  ap^wint  a 
Bwweior,  «1»  shall  devote  the  whole  of  his  time  to  the  work  of 
dw  CoHeti^  mi  «b»  dudl  be  renooaible  for  the  work  of  his 
daputOMnt.  This  appointment  wiU  lie  supplemented  by  that  of 
■B  f^ldiHo*'^^  proiissior,  whose  duties  will  depend  ver^  much 
opon  the  p«Trtw.i«r  bnach  of  physics  to  which  the  chief  pro- 
iaaaor  nay  devote  his  attention.  Whilst  it  is  highly  desirable 
that  eveij  ficQi^  shonld  be  afforded  in  the  Central  Instiin- 
tioQ  to  ttidlS  ihidfint  to  become  electrical  engineers, 
€f  noiMlg  MMlical  iastmction  in  the  theory  and 
apfOtoliOB  of  elietrid^  to  snch  technical  subjects  as  tele- 
daalik  Ugftdiv       tbe  toaaaniHioa  of  power,  for 


exiK-rimeats  in  which  subjects  special  laboratories  will  be 
set  apart,  it  will  be  the  duty  of  the  chief  |)r  ifessor  or  of 
i  Ihe  additional  professor  to  give  cjurses  of  lecture-^  on  he.*;,  light, 
and  .sound  ;  to  superintend  and  encjur.igc  Ubjraiorv  |)ractice  in 
these  branches  of  physics  ;  .-md  to  take  up  from  time  to  ti;ne  the 
consideration  of  other  techincal  subjects,  such  as  the  princiidcs 
of  thermo  dynamics  in  their  .ijiplication  to  the  theory  an  J  v.  ir..- 
ing  of  steam-engines,  gas  cngnus,  ventilation,  &c.  Tic  :e 
the  teaching -tail  of  this  di-|).irtnicnt,  tlie  profess  . ir-,  wiil  rcj  ui-  c 
the  assistance  of  on--  or  m  .re  He  nonslrators,  accor'.hng  to  the 
number  of  student-,  n  .itic  id.-.iice  at  their  lab  )rati>rie-.. 

TfK-hnoh\'^y.  -  L'liucr  this  beading  is  incUided  instruction  in  the 
pmcosse-.  an  i  pr.ictical  details  of  various  nianufacuires,  smie  of 
which  will  be  trcitcd  o  f  by  the  professors  of  the  seseral  deport- 
nienl>  already  referrel  to,  whibt  others  will  need  the  as-istanoe 
of  specialists  who  will  be  eng-iged  to  give  lectures  ou  these  sub- 
jecis.  The  gentlemen  .njp>iuted  tj  give  these  lectures  will  be 
cither  the  Institute's  cxa  iiiners  in  technology,  or  other  persons 
equally  well  acquainted  with  the  technical  details  of  particular 
manufacturing  processes.  I'hey  will  be  appoialed  from  time  to 
time  as  required,  and  will  not  BMMMHqr  into  part  of  At 
perinaneut  staff  of  the  College. 

The  lectures  will  proliably  be  of  two  kinds,  according  as  they 
are  delivered  during  the  .session  or  daring  the  long  vacation. 
The  one  course  will  form  part  of  tbe  curriculum  of  the  ordinary 
students  of  the  College,  whilst  tbe  other  course  will  he  ftpttifiHy 
aiTanged  for  the  instruction  of  teachers  of  the  Institote,  ttffj^ 
tercd  under  the  scheme  of  Technological  Examinations.  The 
lectures  given  during  the  session  wdl  be  attended  by  the  matri- 
cuUled  stadests  towards  tbe  close  of  their  regular  coarse  of 
study,  those  delivered  during  the  recess  by  teachers  of  technical 
clasiiei  in  Loudon  and  the  provinces,  wlio  will  be  invited  to  liear 
tbem  without  payment  of  ree.  ARaagemeots  will  also  be  aiade 
by  whidi  other  persons  TtmlflBt  iaforoiation  on  technical  nutters 
may  be  admitted  to  these  lectoiae. 

The  lectures  wilt  embrace  several  of  the  subjects  included  in 
'  the  programme  of  Technological  Examinations,  such  as  Alkali 
'  Manofacture,  Spirit  Distilling,  Glass  Manufacture,  Pottery  and 
Pjrcelain.  Printing,  Weaving,  the  Manufacture  of  Cotton,  Wool, 
Linen,  &c,  and  will  treat  of  the  technical  details  involved  In  these 
and  other  indu-trial  processes.  For  the  illastration  of  llie  lectures, 
specimens  of  materials  in  various  stafes  of  mauufscture,  modda 
and  diagrams  of  machinery,  will  be  required  ;  ami  these  slMOld 
l>e  found  ready  for  ase  in  the  Moscum  of  Teehnolog^,  a  roen 
for  which  has  been  pwwMed  in  the  Institution.  Facilidce  wBl 
be  afforded  to  the  lecturers  and  students  for  carrying  on  expeii- 
inenul  work  in  explanation  of  the  lectures ;  and  considering  the 
varied  character  of  the  work  which  may  have  to  be  perforoied  in 
connection  with  this  department,  for  aduch  it  is  impoeriUe  to 
makepioviiioaatliheogiM^itis  wry  impQCttat  duit  hen  and 
then  noow  siioaU  ba  kA  aeaBafala  to  be  fittod  ailh  Hck  aiw 
nuifeffle«iia  and  apparatoe  a*  cKparieaee  aiay  aho»  to  ba  darir* 
able.  These  lecturw  irfll  tvam  a  special  and  eharactarfttie 
fieatnm  of  dw  ta<tnMiioa  to  te jfitntu,  la  tie  Central  Institutioa. 

Ardduoimmi  BttSibif  tSwrtmirtbii.— To  give  omplete* 
ness  to  the  iartiiMtioii  whlck  this  laMltolioa  rimiU  aSNd,  a 
departBeat  of  AvdiUeGtaie  and  of  Baild^  Coaatnothn  shaalil 
beaddedto  IhoM  alraadjeDameiatod.  ifie  e>taUiAtoedt  of  a 
special  adwel  Ihr  ArdiiMels  aad  BaiUcia  waold  aol  iamlfe  a» 
great  additiea  to  the  pratettodal  staff  whiA  it  ia  samritwl  ■hnHWl 
be  prosidad  for  the  other  de,  artncata  of  the  CoOaga.  Bat  as 
the  fiiads  at  the  disposal  of  tha  taitltaM  an  mA  safBdwt  to 
caabla  the  ConaeU  to  give  cfibet  at  starting  to  a  eoapleto 
sclMBto  of  hi^er  technical  ibstrafltjaaadaptad  to  aU  lha  diflmoK 
indttklries  of  Oe  country,  it  wdold  seen  advleahle  at  int  to 
restrict  wtthm  certain  limiu  the  work  to  li«  Cfttriad  oalmtfw 
Institution,  and  to  defer  for  some  little  time  the  oiganiratioa  of 
this  special  sAooL 

Applid  Art. — Under  this  heading  instruction  might  be  given 
in  decorative  art,  and  ua  several  spKial  branches  of  applied  art, 
particularly  in  those  in  which  artistic  effects  are  produced  by  a 
combination  of  art  with  processes  involving  aipplications  of 
science,  such  as  Chromo-lithography,  Enamelling,  Photo* 
engraving  on  Metals,  Photo-lithc^raphy  and  Photogmphy. 
Lectures  might  he  delivered  on  these  subjects  and  00  the  sdea- 
tific  principles  connectcil  with  them ;  and  the  processes  them- 
selves might  be  practically  illustrated  under  the  direction  of  ex- 
peiienccd  teachers  in  the  workshops  of  the  building.  Lesions 
might  also  be  given  in  dcsiguing  for,  and  in  the  exectttioO 
tS,  gbto  paintia^  mosaia  work,  wood  aad  boqr  ^ 
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J  of  metalt  into 
wo«Mi<Brving. 
Intmction  of  tUi  kM 

nd  developing  Mt 


bemjr  »erviocablc  iacMKting 
la  tliM  floantry,  and  it  would  be 


apeeklly  valwbU  in  tbe  trainiiiK  of  teachers  :  mu!  it  is  hoped 
wt  MNM  win  be  fbuid,  at  •  very  early  date,  Tur  giving  such 

r  Languastt. — In  view  of  tbe  iocreatine  importance  to 
I  of  applied  aeieBce  of  bciuf  able  to  read  foreign  scien- 
tifie  and  trade  joonalt  w  as  to  nndenland  wbat  is  l>eing  done 
abroad  in  tbe  particular  branch  of  industry  in  which  tney  are 
engogLti,  the  students  will  have  the  opportunity  in  the  Central 
Institution  of  porsoing  their  studies  in  ihc  French  and  (jcrmnn 
languages.  It  is  tree  that  tbcy  mi^ht  obtain  these  lessons  el^- 
wh«e,  bat  it  is  foand,  as  a  fact,  that  students  very  rightly  object 
to  the  loss  of  time  involved  in  going  from  place  to  place  In 
purtuit  of  the  instruction  they  rc.piiic,  nnd  couini.uily  ni^'Icct 
the  lectures  which  they  have  not  the  opi'ortutiity  of  aticnt'.n.f;  in 
the  Institution  in  urhidl  they  jmss  the  ;;rcater  I^.^r[  of  lh<  ir  il.iy. 
Moreover,  students  are  attracted  to  a  [ilace  of  learning  in  hich 
they  can  obtain  all  the  instructim  they  ncc<l.  For  these  reasons, 
it  is  thought  de*inilile  that  teacher^  rif  French  ard  Gernum 
should,  as  soon  a>  .,!,iiilc,  be  a;  ;  1  iiitfd.  At  llie  Name  time  it 
i>  h'lped  that,  a'l  ihn  tcicliing  o!  lU'idtin  l.i:i^uai;c>  ticcoines  so 
far  iinpr  ivcd  -i.at  htu  leiiisi,  soelinf,'  adniis-i.  n  to  the  College, 
will  Ik.-  able  (u  trj.ridat<;  with  cAsc  |>assaj,'cs  from  ?"rcnch  and 
(  it  riini  into  I.iigHdi,  the  necevM'v  .  f  su-.ifdcmentinf,'  the  tech- 
niwl  lostructioo,  witich  the  Inttituiiiia  i^i  intended  to  afford,  by 
providfaic  lorlUi  faeaadiar  adooatioa  will  ecaw  to  eabt 

COL'K'^KS  OF  TN-.1  Rt'i  TION 

Systematic  courses  of  in^tjuctitn  «  ili  1  c  dr.iwn  u[)  fr,r  matri- 
culated student",  which  will  be  oblijjatory  u|-)n  tho-cwho  seek 
the  Diploma  of  the  Institute.  These  courses  will  c  ^t  i  ,i  ].-  riod 
of  lliree  years,  and  « ill  be  varied  according  to  tlit  iin.  :.  h  nf 
cnf^ineering  or  of  manufacturing  or  ait  industry  for  which  stu- 
dents are  jireparing.  The  details  i  (  these  cmr-es  h  ill  be  !>est 
settled  in  consultation  wiiii  the  several  [jrofessnrs  ;  hut  it  is 
unMi-istoo<l  th.i:,  besides  the  general  and  siKcial  lectures  and 
class  Work  already  refcrr-.d  to,  the  instruction  will  consist 
largely  of  laboratory  |iracticc  in  chemistry,  mechanics,  and 
ph)-ies;  and  that  for  students  who  niayii  it  previously  have 
acquired  any  manii.ulative  skill,  the  \vorkshM]hi  of  the  Institution 
will  lie  available  ;  wlulst  mactiine  drawiiig  will  f  irm  an  import- 
ant ;iart  of  the  ordinary  cniriculmn.  It  is  hoped,  too,  that  the 
professors  will  have  opportoniiies  of  oooductios  their  students  to 
•one  of  ItediCiraitfMlorie*  and  work!  la  aM  near  Loodon. 

DlI-LOMAS 

It  is  doirablc  that  the  Institute  should  grant  diplomas,  in 
accordance  w  ith  the  power  conferred  upon  the  Council  by  the 
Articles  of  Association,  Sec.  51.  The  diplomaa  sboohi  be  of 
two  kinds,  the  Associatetbip  of  tbe  Imtitnte,  and  th«  Fellow- 
ship of  the  Institute. 

The  Associate-hip  should  be  awaided  to  siu<lents  of  tlic 
Central  Institution,  who  shall  have  gone  through  the  completf 
course  of  instruction  as  laid  down  for  them,  and  have  satisfac- 
torily passed  their  several  examioations.  Of  theie  examination^, 
the  first  woald  be  the  Matriculation  or  Entianoe  Eiaoiination, 
and  candidates  unable  to  pea  it  would  be  reeommendcd  to 
spend  one  year,  at  least,  in  some  suitable  College,  in  preparation 
for  it.  A  subsequent  esaminatioa  would  be  mM  at  the  end  of 
each  )c.ar  ou  the  College  work,  and  the  final  examination,  at 
which  external  examiners  would  be  selected  to  assist  the  Pro- 
ftnors  of  the  In.stitution,  would  be  essentialljr  practical  in 
character.    The  diploma  might  be  gnmted  to  ttWHDta  cdacated 


at  any  other  College  affiliated  to,  «r  aMOflialCid  witt^  tlw  lasti 
tute,  who  should  ]Mua  the  Matrieualion  and  other  eaaaiaatimis. 

TTie  Fellowship  would  be  eonfemd  upon  persons  who, 
having  obtained  the  Associatcdiip^  and  spent  at  least  five  years 
m  actual  practice,  should  produee  evUcBoe  of  having  done 
aone  odgiaal  and  valuable  leacarA  w«rk,  or  of  ba«ii«  etber- 
wiae  eootiibalcd  to  the  advancement  of  the  indoitiylD  wlddi 
u^r  an  a«g»ced. 

EVBNINC  INSTKUCIIOM 

Although,  at  the  outset,  the  education  of  dav  students  is  all 
that  un  with  advantage  be  attonplad,  it  is  desirable  that*  later 
on,  tbe  experiment  shall  be  awde  of  aivinff  cvcnioff  hHtractka 
IntheCentmllaatilatioa. 


The  iMtradiim  w  fh«a  Aoald  eomdit  oft 
dealing  with  M«a  or  tha  ap|iiiwlfaiBa  of 
special  hrancbca  of  iadMtiy*  MM  acrviqg  the  4 
imiwriing  iniiirairtieaid  <f  Jwwripg  die 
^■tcmatia  tadndoiltaMldM^  Thew  lectwee 
what  of  tta  dunaolcr  of  Ae  Ou 
at  the  Society  of  Arts,  and  aomewhat  1 
and  varied  conrses  held  at  the  Cooaervalcire  des  Art»«>M#M»i 
at  Paris.  Whilst  diffiering  from  class  lessons,  they  wwald  fanca 
distinctly  educational  value  ;  and,  as  distinguishing  Aaa  fcam 
the  Cantor  lectures  as  well  as  fram  thoce  given  at  the  Paris  Con- 
servatoire, opportunities  wonld  be  aflbrded  to  some  of  tbe  stodenls 
attending  them  of  themselves  doing  laboratory  work  on  one  or 
more  evenings  of  the  week.  It  woald  be  necesMuy  that  the 
evening  instruction  should  be  MaRaUfed  aa  BBt  loiainfaiv  with 
the  ordinary  day  courses. 

Arronrmnrr  op  Chisp  Pbopbsoks 

Should  the  scheme  now  [iroj  osed  for  the  org.  ni  ri  n  of  iht 
Central  Institution  be  adopted,  there  are  numeri/U!,  lietails  cotj- 
nected  with  it  which  will  need  to  be  carefully  workcti  out.  Ba' 
before  entering  further  into  the  consideration  of  thc!-e  detJib,  it 
is  (iesir.^blc  thst  the  chief  professurs  -hmild  be  appointed,  oot 
with  the  view  of  their  cnterinj.;  immediately  Uj^m  (heir  d;;tics, 
but  ill  oriier  that  the  Sub-Committee  may  confer  w  ith  thein  av  tr 
the  courses  of  instruction  to  l>e  pvcn,  and  as  to  the  fittings  of 
the  !.everal  Laboratories  and  class  r<  oms^tht  llV^anliaOOf  wUd 
"  ill  occup.v  some  considerable  time. 

It  is  Mcommended,  therefafc^  daS^i 

once  ajipoint — 

A  Professor  uf  Cliemi-tiy. 
A  Professor  of  Kngioeering, 
A  Professor  of»Mechanics  and  1 
A  Profcssar  of  Physics, 

These  gentlemen  having  been  elected,  the  appointment  of  tl;, 
other  professors,  the  deiuon^trators,  and  lecturers  .in  technol  i."' 
may  Ix:  deferred,  it  being  understood  tb.Tt  vomc  of  the>e  .10 
ditional  posts  must  l>e  filled  bcf'Tc  the  opening  of  the  first 
session.  Meanwhile,  however,  the  work  of  prepniniC Aatei^^ 
and  of  arranging  the  cour-es  can  l>c  advanced. 

MANAiiKMENT 

The  fi  ll  iwing  Rules  have  been  drawn  up  for  the  regulstioa 
of  t!'.e  educational  and  aduiinistrative  work  of  tbe  Cential 
Institution  - 

t.  There  shall  be  a  Hoard  of  Studies,  coumuatid  of  the 
Professors  of  the  Institution,  for  the  consideratioa  of  all  Binai 
connected  with  the  education  of  tbe  students. 

3.  Any  lecturer  holding  an  annual  appointment  and  giving  a 
separate  coune  of  instnicttoa  maybe  appointed  by  Sub-Corn* 
mittec  A  asa  member  of  the  Board. 

5.  Subject  to  a  geacial  wheme  of  instruction  to  be  hud  don 
by  the  Institute,  the  Bowdahall  arrange oouraes of  instractioo  for 
students,  and  shall  recommend  to  the  Im<ft7<»  with  reapect  la 
the  appointment  and  remosal  of  faiatracloi%  tcaeken^TweMa- 
strators,  and  attendants. 

4.  The  Organising  Director  and  Secretary  of  the  Institute 
sliall  have  a  branch  office  in  the  Central  Instilutioa^  aad  shall 
have  a  right  to  visit  its  classes,  laboratories,  aad  wariuhops 
and  to  call  for  any  information  he  may  think  nece«ary  Cor  Qe 
uae  of  die  Sub-Committee  A.  He  shall  also  have  a  ri^bt  ta  be 
prescBtataaytimeheBsaydiiakitdetinbleat  thr  mrftinp  rf 
the  Beard,  and  to  take  pan  hi  dtt  discaafcrna,  bat  widMat  a 
vote. 

5.  All  communications  from  tbe  Board  to  the  Twrtitat*  Ad 
be  made  hi  writing,  and  ahall  beaddraned  to  dia  Ottaniring 
Director  and  Secretary. 

6.  The  Institute,  at  the  outset,  shall  appoint,  for  die  pariodaf 
a  year  or  longer,  from  among  the  profmon^  a  Deai^  who  1 
preside  at  tbe  meetiofi  of  the  Board,  and  who  ihall  Mead 
meeting  of  Sub-CoBMBttHa  A  at  the  reqiaaa  of  ' 
mitteeorof  the  Boaid  far  eomllatioB  on  an*  spaebl  1 

7.  ThenfaaMiof  thaaeedmof  AeBoasdeUlhe 
and  ahall  be  kid  on  Oe  laUe  at  tha  iMrfiiy  of  Sab-Ca^ 
nittee  A. 

8.  The  Aicf  dark  of  dM  Centxal  Institution  shall  act  as 
aecretary  to  the  Board,  leeehrm^in  that  capacity  bis  bistraotioas 
fipom  the  Deaai,  and  nail  take  minutes  of  the  proceedings. 

9.  Tha  Dcaa  thell  eoasalt  with  tbe  Organi»mg  Director  aad 
Secretary,  who  shall  omAr  with  the  Chakawi  of  the  ~ 
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r,  la  bll  alMMlLL,  with  one  of  the  honorary  Mere- 
with  ^[^yj"^^^^*^^^^'^]^^ i|imiT*MiiinSiii*'Trf  Skib^ 
"  A. 

la  AB  tfw  ndnunistrative  work  of  the  Central  Imtitntkm, 
of  diaciplinc,  and  the  superintendence  of  the 
and  nuMUB,  aull  faa  in  cfaaqp  of  the  Organising 
atta^  of  flw  iMtiWb  who  shatt  act  under 


GEOLOGICAL  SURVEY  OF  THE  UNITED 

KLXGDOM  > 


HE  completion  of  the  oiic-inch  Geological  Survey  Map  of 
*■     EngUnd  and  Wales  affonU  a  fiuinji;  opportnaitj  for  direet- 
ia|^  public  attention 
national  undertaking, 


K  affonis  a  fitting  . . 
Um  biMoqr  MMpiofreH  «t  tUi  ftcat 


bei 


MMkiugSt 

the"** 


As  far  back  as  the  year  1832  that  enthttriaidc  geologiat, 
Henry  T.  De  la  Heche,  began  at  his  own  expense  tO  p«P*'e 
geological  maps  of  the  ndnn^;  districts  of  Cornwall  aad  unon. 
AciflC  iiafieaed  with  the  ^eat  public  utility  of  socb  mapa  ia  a 
conntiy deriving  so  large  a  portiun  of  its  wealth  from  its  luiaaal 
Iw  andied  to  the  Government  of  the  day  for  reeog- 
1  aMMaaoa.  Eventnally  be  and  hi«  two  or  three 
were  incorporated  as  a  portion  of  the  staff  of  the 
Sm^ey.  From  this  modest  bcgiaming  Oe  U  Beche's 
_  conceived  the  idea  of  founding  a  great  central  establish- 
ntent  in  London,  in  whid)  aiMdinens  of  all  the  ores  and  other 
nfateral  jprodncts  of  the  coantiy  shoold  be  selected  aad  arranged 
fix'  pnblie  iaaiwctioo  and  referenee,  and  where  dunld  also  l>e 
of  the  plans  of  mines  and  collieries,  from 
ibie  to  learn  at  any  moment  what  areas 
and  the  eonditioa  of  the  abandoned  under- 
But  beaUea  the  piaetical  applications  of 
'  the  foundation  of  a  tAoA  in  which  all 
ia  mining  operationa  AooU  be  taaght  bv 
in  tkaaosalrrt  aad  of  •  awmaai is  wbidi 
■adftirfliallteBtilUiIdeada  dwald  be 
thoraofllify  OfaMtiatail  aad  aaide  eon^ktely  avaiUbte  to  the 
pablfclbriartrBetloaatwdlaafBr  eecHMnnic  porpoaei.  Baiag 
gtibdwMhiadaMilibhwiwwianceand  noooMawaawaaaiaof 
Mfaoaal  taa^  ka  matUMiA  la  impreasing  liia  viawa  opoa  the 
CuiaiamaHti  By  JiaraM  the  Gaelogieai  8arr«y  was  fnllr  or- 
oaataed  and  eqahped^  aai  (ha  lliauv  Haeeid  Ofica  aad  the 
ihqral  !>chool  of  Miaa  «an  «^iJ«J»«*,  De  la  Badia  hfaaieir 
becoming  the  Director-General  of  the  wlwa  acheoM.  The  ac- 
COOUiodation  affordc  l  I1  n  nt  first  in  the  baildiagl  la  Cnlg's 
Coart  soon  proving  ]uate,  Parliamentary  anctiea  was  in 
tteend  obtained  for  the  erection  of  the  present  establishment  in 
Jcrrayn  Street,  which  was  opened  in  1H51,  and  which,  as  was 
then  said  by  the  late  Sir  Roderick  I.  Murchison,  "  sUnds  forth, 
to  the  imperishable  credit  of  its  author,  a*  the  fint  palace  ever 
miMrd  from  the  ground  in  Britaia  whi^  ii  endrtly  devoted  to 
the  advancement  of  science." 

In  the  meantime,  while  it*  of&hoots  were  showing  such 
vigorous  growth,  the  original  and  parent  Geological  Sorrey 
was  extemiiug  its  operations  over  the  country.  The  objects 
for  which  it  was  created  were  twofold.  In  the  first  place  it  was 
meant  tu  .idvance  ge-jlogical  sciesice  liy  the  production  of  an 
accurate  ari  J  ilctniled  ^;eolo^ical  map  of  the  United  Kingdom, 
with  the  nrc  ^Mv  -cctions  ;ind  dc-cii;ili\'j  iiieiiioir^,  l  by  the 
collection  of  n  fvili  series  of  six^cinicn^  tu  illust  rate  tlic  mi;ier.\lngy, 
petrography,  and  pal.xonlolo^  of  the  varu  u-  j^coligic*!  forma- 
tion!:. In  the  sfcond  place  it  was  designcii  to  he  "a  work  of 
jjic'it  practic.il  ,-!ilrv  Iwi.iring  on  a^^i icultiirc,  miuiiii;,  road- 
nialinii»,  the  (onnation  of  canaN  and  railro.ids,  and  other 
brandies  of  na'ioinl  industry."  Thi*  oricjiii.-il  conception  of 
the  object  of  the  .Surrey  h.i>  licen  ■■tendily  kept  in  view.  From 
the  district-;  first  sur\cyc'!  in  Dev  m  ami  Cornwall  the  mapping 
was  pushed  forward  into  the  south-west  of  England,  and  then 
into  South  Wales.  In  1845,  the  importance  of  ttic  wMrk  having 
now  been  fuUy  realised  by  the  G  ivcmipcnf,  <omc  changes  were 
made  in  the  organisation.  In  panicnlar,  the  ch.arge  of  the  wh  ilc 
scheme  was  transferred  from  the  Board  of  Oriliianco  t  <  the  Office 
of  Woods  and  Works.  A  braneh  of  the  Survey  wa>  likewise 
equipped  for  the  investigation  of  the  geoIi>;,'y  "f  Ireland,  where 
some  jiro^re'-s  Ii.kI  aire:',  ly  Ueen  made  by  (  a; it.  Portlock,  R.E. 
Nine  years  later — viz.  in  1854 — the  operations  of  the  Survey 
a  rtemdianbM. 


were  extended  to  Scotland,  and  the  whole  cstabli-hnn-nt  was 
finally  placed  under  the  Science  and  Art  Department,  which 
had  now  been  created.  The  basi-  of  tiie  Geological  Survey 
map  is  the  oi>e-ittch  map  of  the  Ordnance  Survey.  In  Ireland 
and  Swtland,  where  Ordnance  county  majts  on  tiie  scale  of  six 
inches  to  a  mile  have  long  been  in  existence,  the  geologists  of 
the  Survey  made  use  of  this  larger  scale  for  their  ticUl  wf>rk, 
which  was  sabtequcntly  reduced  and  published  on  the  one-inch 
scale,  la  England  corretponding  six -inch  Ordnance  maps 
having  meanwhile  appeared,  the  Geological  Survey  of  the 
northern  'countie:!  was  carried  on  upon  them.  The  surveys  oi 
the  northern  coalfields  and  other  mineral  tracts  have  becu 
engraved  and  puUished  on  this  larger  scale.  These  nape 
aSooAj  a  naaa  of  accnrate  information  regarding  the  structure 
and  reaoweei  of  oar  miacnl  districts,  and  have  been  much 
appreciated  by  those  who  are  practically  interested  in  the 
development  i  f  this  branch  of  (he  national  industry. 

The  Ordnance  Map  of  England  and  Walea  ia  dirided  iato  258 
squares,  known  as  sheets  or  quarter-sheels,  Hhm  oua  aow  be 
procured  aa  sheets  of  the  Geological  Sumgr,  eacept  those  laat 
completed,  which  are  now  in  prcparalloa.  Aa  the  whole  groaad 
has  been  surveyed,  the  remaining  map*  may  be  expected  to 
appear  with  no  great  dday.  To  make  the  maps  fully  availabla 
for  the  information  of  the  public,  sections  and  memoirs  aia 
iiiaed.  The  scctioos  are  of  two  kinds.  One  of  these,  called 
Hortaontal  Section^  of  which  130  have  been  published,  are 
drawn  on  a  irae  loale  of  six  inches  to  a  mite,  the  profile  <^  the 
baiag  aeeBmleljr  shown  by  levdingi  with  the  geological 
leaaaaracalh.  Ifaojr  of  theae  aeoDoas  are  aaoompraied 
For  variocs  economic  pmpuaes,  incfa 
,  water-flappljpBiiniB^  raad-maklqg^ 


by  explanatorjr  L 

asrailway<cattillg^llinaellill  _ 
buildmg.  aad  le  oa,  thaw  Bariwalaiyertloae  are  of  the  1 
vdae.  The  aeeoad  Uad,  «dM  Veitiad  SaelhNMk  aradiMVB  w 
the  scale  of  forty  feet  to  an  inch,  in  eapJeaatioa  of  the  detailed 
suartme  of  our  coalfidds.  Onaof  thaawatwloatieaaftaaf  the 
worfaof  the  Survey  is  cabodiedfaiita  **M—elta.'*  Ai  lint  thOK 
wen  tssaed  m  go  .dly  octavo  TohoH^  eittar  ■BilaatilM  a  aam* 
berof  disconneeted  eaiaya,  acaieefwhlcK  likeUwaidFortieina 
famous  paper  oa  the  Mitotjr  of  the  BritU  floia,  have  beoooM 
classics  in  geologkal  UterattBr^  or  devoted  eaUmjr  to  the  de> 
scription  of  a  portieahHr  aiea,  saAaa  Joha  PhlOip^atMlUaMnm 
treatise  on  die  Malvcn  Hills.  Aftv  lSSj»  utaa, «  -•  -  - 
of  Sir  Heanr  De  b  Beche,  Sfa>  R.  I.  M aiSbaa  beea 
General,  this  form  of  memoir  waapoalpoBed  la  I 
explanatory  pamphlets  with  wbkb  eaeh  Aeet  ' 
was  to  be  accompanied.  These  warn  designed  to'sapplenwat 
the  map  and  sections,  and  to  make  thdr  laformation  at  once  in> 
tdUgibie  to  the  public  by  giving  detailed  information  regardii^r 
the  nattiral  section^!,  characteristic  [fossils,  economic  minerals, 
&c,  in  each  district.  It  was  fully  determined,  however,  that, 
as  the  Survey  advanced,  ample  monographs  should  be  prepared 
fur  each  gcologicil  formation  or  important  district.  Among 
the  other  publications  of  the  Survey  are  the  "  Decades" 
and  "  Monographs '■  of  organic  remaiits,  of  which  seventeen 
have  been  isvucd  ;  the  "Mineral  Statistics"  of  the  .Mining 
Record  OlTice,  which  have  appeared  as  an  annual  volume  for  the 
IsaI  tiiirty  year-  ;  and  various  catalogues  and  other  works,  which 
swell  U;i  l:ie  t  .tal  separate  printed  piiblicati )iiM>f  the  .Survey  of 
the  Uiiiicl  Kin;;dom  to  upwar  l-  of  270.  It  ouglit  to  be  stated 
here  lhal,  lirst  uinler  Pe  la  Beche,  and  vuliseijuentty  under 
Murchi>i>n,  the  work  of  the  Survey  d<.|>en  le<I  largely  for  its 
efficiency  and  breadth  of  view  on  tlie  L<k;'.;  1  irejr  .r,  Trnf.  (now 
Sir  A.  C.)  RaniMV,  wh  1  <>n  Murchi-on's  de.Uh  was  apjyoinlcd 
1  >irector-Geiicial  lu  i^J',  :iti  1  c mtinucd  in  that  piist  until  hi-< 
retirement  from  tlie  crvicc  .11  the  end  of  iSSi.  He  was  then 
succeedc<l  by  I'rof.  Geikif,  who  had  for  more  than  f  iiutecn  years 
held  the  office  of  Director  of  the  .Survey  in  .Scotland,  an.l  who 
since  his  appointment  has  pushed  on  the  completion  of  the  one- 
inch  map  of  England  and  Wales,  which  is  now  announced  by 
him  as  accomplished.  The  completion  of  the  map  of  what  b 
termed  the  "Solid  Geology''  of  England  and  Walea— that  ia. 
the  rocks  underlying'  the  superficial  1  |  il  llllHliiatlll  ladecd 
an  important  part  of  the  work  of  the  Survey. 

II.it  much  remains  to  be  accomplished.  The  one-inch  mip  of 
Irel.iMii  will  be  c irapleted  in  a  few  years;  but  that  of  .Scotland, 
not  h.iviii:;  be-'u  lietjun  till  much  later,  and  having  always  had  a 
much  smaller  aalb,  will  reijuire  longer  time.  From  the  last 
pubiisluil  rcp  jrt  (if  the  pre  ent  I  )ircctor-(  leneral  w  e  learn  that 
sudi  of  the  staff  as  are  qualiiied  for  the  difficult  motmtainous 
aieaof  Soo^nd  wOl  ba  tiaaafeRai  to  that  n^fian 
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depiMilib  whieh  is wvtfvdil* w •  kub  for  Uie 
nhiinoB  of  kad,  aa  wdl  ti  fbr  ollwr(parpoM*, 
Mit  thctfnappiM  of  tlMM  d«po*tti  ku  advaneed 
Ijr  «tth  tkat  of  wa  rocks  aadarasadi  Ihcaa.  Two 
kkids  of  w^a  or*  anppHad  to  tbe  pabOob  oaa  Inttctting  the 
wparfichl  aoaBtwHslfaa^  and  fbaicfiM*  inTalaaUe  as  an  agricul- 
tmt  WKf,  and  tke  oikar  tkoiriBg  tko  '*  solid  grolop' "  or  older 
rock*  that  Ua  kabw.  Iha  inperttiiee  of  mapping  the  superficial 
dapodH^  howcfcri  both  fieai  an  iodostrial  and  scientific  point  of 
viaWf  was  aot  rwmgniiint  vntU  comparatively  recently.  Over  tbe 
lai)fer  Bart  of  the  coontry,  therefare,  these  deposits  are  not  ex- 
pwiaM  apon  the  Sttrve3r  maps,  and  it  is  to  tbe  completion  of  this 
work  that  one  part  of  the  enoiy  of  tbe  ataif  must  now  be 
directed.  It  will  be  desirable  also  to  resume  tbe  sur\-ej  of  the 
eoalficlds  on  theicaleof  six  inches  to  a  mile,  which  has  been 
taoaporarily  interraplcd  in  order  to  hasten  the  completion  of  the 
Ctie>iiiGh  Bapi.  The  South  Wales  coalfield,  for  example,  was 
napped  some  forty  years  ago,  and  so  much  has  been  done  in  the 
interval  towards  the  development  of  that  vast  mineral  basin  that 
the  maps  are  so  antiquated  as  to  he  of  cnmpamtivcly  little 
practical  value.  We  learn  from  the  same  ri  p  >i  t  ihnt  the  most 
important  work  lying  before  the  Survey  in  l',n^:Liiid  .itnl  Wales 
is  the  geolopicnl  il<-^tipti  Hi  i  {  the  cjiintiy.  A-.  die  iN-^ue  af 
eaplanatory  |  ain|(lilc:-  to  ;».n;ijii)p.uiy  the  tuit-nii-li  iua|ii  not 
begun  until  1857,  there  is  .\  lar^je  area  'f  i^roiunl  of  which  in 
publi  hed  account  h.\s  l)L-cn  t;ivi  ii,  except  on  the  maps  and  cc- 
tions.  I'riiiteJ  ex]'lanalion^  t  f  cncli  sheet  arc  now  t  i  be  sU|>|ilied, 
and  fioni  llic^c  .md  all  the  d.ita  in  poss^^^ion  of  the  Survey  a 
series  of  Mem  iu>  cr  M  i;  'graphs  is  to  be  compiled  which  wHl 
embrace  a  (generalised  vie.i  of  the  (JC  jI  fjical  structure  and 
of  the  mincrdls  and  industrial  re-ource.  of  the  whole  country. 
It  is  the  fate  of  geological  mips,  as  well  as  of  other  human 
production's,  to  get  out  of  due.  A<>  tbe  nation  has  cx- 
pended  •■o  unjjrudfin^ly  to  carry  on  a  Geological  Survey 
which  is  acknoH IcdgL-ii  to  .stand  at  the  head  'if  the  geological 
surveys  of  the  world,  it  would  l>c  wor«c  thin  folly  to  lose  the 
'iK::ieli;  of  all  expenditure  by  allow  iiij;  the  m  ips  i  >  1  l-.jo  ne 
obsolete.  New  openings  are  continu  dly  being  inai'.e  whicli  throw 
fresh  light  on  what  lie*  l>eneith  u  .  It  will  l>c  the  J  jty  of  I'arlia- 
nient  to  see  tliat  a  j.K:rmancut  'tafT,  wliich  ncci  not  l>e  a  large  or 
c  )stly  one,  i!>  always  retained  for  the  i)ui)m>sc  of  keeping  the 
ma;>s  up  to  date.  Meanwhile  it  is  pleasant  to  sec  that  the  work 
of  this  w,)rlhy  national  enterprise  i.s  being  carried  on  w  iih  vigour, 
aad  that  its  staff  are  fully  alive  to  the  importance  the  duties 
dwtslfllliabefaR  ' 


III  JttaihnJ 
tioainaa  top 
of  (kef 


Ith 


that  all  this  revoia- 
M  the  soft  day*  and 


Tka  kitiaiate  lelatioo  of  a  qralsnof  fsU^  lo  m  mlaaaaf 
lOaace  lines,  first  dtai|jr  awuNlalad  fcr  IfaMan  aad  Ptayisi^ 
has  reedved  ampts  lUasbatloBS  feoas  aD  parts  of  the  vodi. 
Vet  the  notion  It  aot  |tt  aMiaei  ttat  la  aoaa  tm^  «r  oikir 


THE  ORIGIN  01'  THE  SCENERY  OF  THE 
BRITISH  ISLANDS^ 

'T'HESeottiahHMiiaadamitbtlooliadiipoaas  the  relics  of 
anaadenttahSkadeatoatofkij^dyefBaipladaadpikated 
schists.  AoMMig  tlM  eastern  Cranpiani  huge  frscineats  of  the 
SB  exist  St  heiglits  of  OMre  thsa  3000  feeli  fDnniae  wide  nndu< 
I  plains  teratinatiiw  hero  and  tkain  at  tke  adp  «r  precipices. 
In  tti  WaMm  HUhlanda,  tka  ansioo  IsnkHfiiacn  more  pn>- 
foood,  tharidt««M  ■auawar.dwTaHsTS  deeper,  and  isatated 
paaha  are  mow  wmarons.  It  Is  flkafOa  of  a  isUdaadlohe 
cvanMdIf  cat  down  b^nnming  water  iatoaniiani  of  valleys 
"  deepoied,  nntfl  the  noaki  of  ground 


into  ridges  aad 
The  HigUaada  present «  wtt  fbr 
InAawoi 


rate  pro- 
d  stages 

oftUipfoCMs.  Inftayoangtst  of  BriHsfc  tahMawda— thalof  the 
volcanic  legfaa  of  Antrim  aad  the  lanerHebtMei  wanieetwHk 
MManf  the  earlier  parts  of  the  change.  Thst  iaienstiag  tract  of 
4Mr  likwds  reveak  a  snccession  of  baasltic  dweb  which  appear 
to  ha»a  wgimA  over  tlie  wide  vallry  between  the  Onter  Hebrides 
aad  the  aialnlaad,  aad  to  luve  reached  sonthwards  beyond 
Loi^  jjaa^  lis  oiUaal  condition  mast  have  bees  like  that 
of  Ae  lasn^Bdds  of  Usko  and  Oregon — a  sea-like  expanse  of 
Mack  basalt  stretdiing  ap  to  the  base  of  the  mountains.  What 
may  have  been  the  total  thickness  of  bosalt  cannot  be  told ;  but 
the  fra^ent  remaining  in  Ben  More,  Mull,  U  more  than  3000 
feet  thick.  So  vast  has  been  the  erosion  since  older  Tertiary 
time  that  the  volcanic  plateau  ha.s  been  trenched  in  every  direc- 
tion by  deep  glens  and  anus  of  tbe  sea,  and  has  been  reduced 

'  Abttract  of  the  third  of  a  courie  of  tecturrs  given  at  th«  Royal  Inttitulion, 
Pcbniwy  19,  by  ArehibaU  OdU*.  F.R.S.,  Dirtcur-Ccocfal  of  llw  C«o- 
'  itaaSamgr.  OiiH  aead  fteai  p. 


valleys  have  beta  as  aand^  If  not  nMic^  deteradaed  faf 
raasaa  Uaes  of  di>lesatian  as  hf  sapcrfidal  erosioa. 
(sToariie  dognas  Hit  hard,  aad  utoagn  this  dogma  of  tm 
has  been  demolished  over  and  over  agaia,  it  em  v  aaar  ntts  Qin 
reappears,  dressed  up  anew  as  a  fresh  eoatrilMaaB  to  adeatiie 
progress.  We  have  only  to  compare  the  sar&ce  of  a  aiBcii  im- 
located  region  with  its  anderground  structure,  wlaere  that  has 
been  revealed  by  mining  operatioin,  as  in  our  ooal-fiolda,  to  mt 
tliat  valleys  comparatively  seldov,  and  tlien  ooIt  as  it  were  bf 
secklent,  run  along  lines  of  dislocaUoo,  hat  that  taay  every  ohm 
cut  across  them,  and  that  fanlts  rarelj  aake  a  featare  at  the 
surface,  except  iadinGtly  bgr  brii|g|ag  kaid  aad  soft  locks  agiiBa 
each  other. 

In  Britain,  as  in  other  coantrie$,  there  is  a  remariErifc 
alisence  of  coincidence  between  the  main   drainage  sjilBB 

and  the  geological  structure  of  the  region.  We  may  infa 
from  this  f:;ct  th;>t  the  general  surface,  liefore  tbe  establUhmen 
of  the  present  dr.iinage  syblcui,  had  leen  reduced  to  a  ba^e-lerel 
of  dcii  .:>l:«tio!i  under  the  sea,  the  original  inequalities  of  con- 
f^uiiti  111  having  been  pl.incd  off  irrespective  of  structure  ;  or  j" 
lea  l,  that  the  prcst-nt  visihK-  rocks  were  buried  under  a  mass  -„ 
later  unconfirmable  an  1  approxiinately  level  -tra'.i,  <<v.  fhe  u;. 
equally  upraised  surface  of  which  the  present  dr.iinaijc  -y-tcni 
liegaii  lo  be  traced.  Where  the  existing  watershed  cumcidcs 
generally  with  the  crest  of  an  anticline,  its  position  hxs  oloi oudy 
licen  fixed  by  the  form  of  the  ground  produced  by  the  nlicati'  n, 
though  occasionally  an  anticline  may  have  been  deeply  b'.ineii 
IhIow  later  rocls^,  the  subsequent  folding  nf  which  aling  th< 
same  lincuould  renew  the  watcrshetl  along  irs  previotLs  trend. 
Where  drainage  line-  coincide  with  structure,  they  arc  probably, 
with  few  exceptiiins,  of  stti'iulary  origin  ;  that  i-;,  they  have 
1  .  i  n  devclopeii  durin;;  the  i;r.adual  denudation  of  the  country, 
.■-■iiiee  the  e\i-ling  v  atf n-lie  1  and  main  drainage  line,*  of  RritxiB 
are  mi  in lepc  ulent  of  structure,  and  have  been  deter jji  icd 
chielly  by  the  configuration  of  the  surface  when  oiise  more 
brought  up  within  the  influence  of  erosion,  it  may  be  ■,.  ;  !<  to 
restore  in  s  mie  <legrcc  tbe  general  distribution  of  toix>gTaphy 
when  they  were  be^'un. 

One  of  the  most  curious  aspects  of  the  denudation  of  Britain 
U  its  extraordinary  uieijuiiilv.  In  i  nc  n-^Mon  the  fmmework  of 
the  land  h.xs  In  en  cu!  doiv  n  into  the  very  .Archaean  core,  while 
in  the  immediate  vicinity  there  may  lie  many  tli  ousand*  of  feet  of 
y  iunger  strata  which  have  not  been  removed.  This  inerjsi's^ir 
must  result  frooi  difference  in  total  amount  of  uplicaval  al-  .r 
the  base-line  of  denudation,  combineil  with  difference  in  the 
length  of  exposure  to  denudation.  As  a  rule  the  higbes;  i&i 
oldest  tracts  will  be  most  deeply  eroded.  Much  of  the  denu  i*- 
tion  of  Britain  apjx-ars  to  have  l>een  effected  in  tbe  i  .tervi! 
between  the  close  of  the  Carboniferous  and  end  of  the  Triaisjc 
periol.  This  was  a  remarkable  terrestrial  interval,  during  jian 
of  which  the  climate  was  so  arid  that  salt  lakes  were  fornie.1 
over  the  centre  of  England.  Vet  the  denudation  uUimitely 
accompliiJied  was  enormons,  thousands  of  feet  of  Carboniferocs 
rock  being  entirely  removed  from  certain  areas,  such  as  the  site 
of  the  present  Bristol  Chaimel.  An  interesting  analogy  to  tins 
condition  of  things  is  presented  by  the  Great  Basin  and  adjoiaiag 
tiacts  of  Western  AnMrica,  where  at  tbe  pnseat  ' 


erosion. 

This  deeply-eroded  post-Carboniferoos  land 
toeenad  from  further  dqpadadoa,  either  bjr  being  rednotd 
duM|^  deaodation  to  a  base>lcvel  or  fajr  lieiag  protected  by  sab- 
mergence.  It  was  to  a  large  extent  covered  widi  Secoadsiy 
rocks  thoagh  tlie  covering  of  these  may  have  bena  Imt  this 
over  what  are  now  tba  higher  grounds.  The  present  terrestrial 
areas  tiasifsd  at  some  pniod  later  than  tbe  Chalk.  In  England 
there  ware  three  tracts  of  land— Wales,  tbe  Pennine  Chain,  aad 
the  Lake  IHitrict.  The  eaatem  half  of  the  country,  covered 
with  Sacoadaiy  rodui^  was  probahljr  the  last  portion  to  be  t^ 


lifted  aboae  lea  1  hence  the  waMrmds  snd  d  rainafe  Uaai  In 
that  tract  nntj  ha  rmardad  as  the  yoangest  of  all. 

Tbe  Ualerr  of  aoaw  of  tbe  valleys  of  the  Gonntiy  telb  tbe 
stonrof  tfwdanadalioB.  Tho  Hums  is  oac  of  Ac  laongest 


kji  ^  jd  by  Google 


I  ivcrs,  dating  from  the  time  trim  the  Tertiary  sea-bed  was  raised 
into  land.  Originally  its  sobim  probably  lay  to  the  met  of  dw 
oiidiig  TanunencarpoMnt  of  tbe  Cot^wold  Hills,  and  it  flowed 
««at«nu«  bcfm  tbe  Chalk  fccarpment  had  emerged.  Bjr  degreea 
Um  Chalk  dowoa  have  appeared,  and  the  eacarpmcat  has  te- 
Isealad  aiaay  milM  castwrard.  The  river,  however,  iMvitv 
&ud  its  coarse  in  the  Chalk,  has  cut  its  way  down  Into  it,  ana 
»  as  if  it  liad  broken  a  path  for  itsdf  acrosi  the  escarp 
As  all  the  eacarpments  are  crying  eastward,  the  Ingth 


and  drainam  ana  of  the  Thanes  an  acMMWilrshiwIj  dfaaiaBh- 
ing.   The  Scvn  iftsnwii  a  apdi  mmt  nobles  oome:  hat 


its  wladhin  aetMS  Che  aoat  varied  geolecfal  alnetarc  an  to  be 
«KplaiMdi]ritshavfai|Klb«mda  dMuMwl  on  the  risiw  floor  of 
SeeoiidaiyndnbelweMitheben  of  the  Wdsh  UOa  and  dM 
iMwiWHt  J— aie  wmhiubii,  the  Wye  and  Uskaflbrdnaark- 
sAle  eaaifks  «f  Oe  tNadhlH  «f  a  tahldaad.  TheTavan<I 
mthennontaikleali  ia  thafr  hfrtonr.  The  Shannon  began 
to  flow  merthe  eeatni  Irish  plahi  when  It  was  covered  with 
.  ftet  of  tinta  new  Nawvcd.  In  deepening  iu 
It  dam  hrt»  tbe  nage  of  Uib  north  of  LiaMnck, 
aelnalljr  sawn  It  into  two. 


SCIENTIFIC  SERIALS 

Thb  Amtruan  Journal  0/  Stimce,  January,  1884. — The  effect 
of  a  warmer  climate  on  glaciers,  by  Capt  C.  £.  Dattoo.  The 
author  fully  discosses  tlw  tliean  w  tlioset*ho  ame  that  the 
more  copious  snowfall  nqnind  for  a  mon  tlrttHflfl  IfMea  of 
glaciation  implied  nen  atuMapheric  moihlaN^  mitflr  evapora- 
tion, and  a  gMi%  hi||h«  temperaton  |  la  nwt^  a  wanner 
cUoaate  than  at  presenl^  die  probably  to  a  mater  nte  of  aolar 
— ''-^-ML  He  concfaidsa  that  the  posaibUity  of  eifalnidng  a 
nowfaU  by  a  wanMr  cUnate  woald  he  aeeesaarily 
ilothe  Aictienfiaa%  or  to  altindn  far  above  the  pre- 
now  line.  Elsewhere  a  hMer  temperature  wonld  add 
to tte ndnfUL  end  actnaUy  dimhiin  the  snowfall.  Theadve- 
cates  of  the  theory  have  failed  to  perceive  that  the  addttkaal 
■uoistnn  poetalated  ooold  fall  only  as  rain.  Not  natfl  the  air 
haa  discharged  as  rain  all  the  nwirtBre  in  excess  of  te«wrtl^ 
wUehaatnntasitatHnk  eaa  it  begin  to  yield  neiw.-Oa 
•poUcstfoaof  WriiEhfs  apaantns  for  distilling  to  tbe  fiUbw  of 
baraneler  tabes  (one  ilhrnantioa),  by  Frank  Waldo —Acoonnt 
of  a  new  method  of  miBSwiim  oe  caeny  eacpsadsd  on  or  na> 
a  dynaaw  or  a  msgiMito  maniBe  IB  eonnsctloa  with 
of  elsctriciqr  m  e  Ivge  way,  \lf  C.  F.  Brackett 
I  hi  jlmatology :  a  rejoinder  to  Mr.  Croll.  by 
1  lower  mean  temperatme  of  tlie 
geological  epoch  is  attri> 
bitted  hy  Mr.  Croll  to  a  greater  eoeentridty  of  the  earth's  orbit, 
combined  with  a  position  of  the  peribcUoo  near  tbe  northern 
solstiee,  cattaing  a  short  poibelion  summer  and  a  correspondiagfy 
long  aphelion  winter.  To  this  the  author  replie*  that  too  Brae 
ie  known  of  the  laws  of  terrestrial  radiation  01  heat  throa|^  the 
atmosphere  to  justify  tlw  estaUisfament  of  any  theory  of  tbe 
clscial  epoch,  and  that,  in  any  case  Mr.  Croll  fails  to  show  why 
the  mean  temperature  should  bediRerent  at  the  supposed  periods. 
Hence  the  conclusion,  not  that  Mr.  CroU's  theory  is  false,  but 
that  it  is  not  proven. — An  account  of  some  recent  methods 
of  photographing  ihe  solar  corona  without  an  eclipse,  and  of 
the  results  obtained  (one  illustration),  by  Dr.  W.  ilnjjgins. — 
Elliptical  rlemenls  of  comet  1882  I.,  by  F.  j.  I'.\r-ijas. — The 
Minnesnta  Valley  in  the  Ice  Age,  hy  Warren  L'l  iiam. — On  the 
so-called  diuiorphi>m  in  the  ^cnus  Camliarii--,  by  \N  .dter  Faxon. 
— Evolution  of  the  American  trotlinL;  li<ir>c,  by  Francis  F. 
Xii''.:cr  In  reply  lo  llie  criticiiitu  of  Mr.  \V.  H.  I'ltkcring,  the 
author  argues  that  the  kiiu^vn  facts  arcr.it  np]kisc<l  to  the  conclu- 
sion that  the  trottiu^'  h  r  e  may  finally  tr<it  ins  mile  in  aboat  the 
same  time  that  the  ninmn.;  li  rsc  \m!1  c  ivi  r  the  -vame  distance. — 
On  the  i'ii.;in  tjf  jointril  ^tiucuirr,  hy  ("r.  N.  tJillhcrt. — A  theory 
of  the  earthquakes  of  the  Great  Basio,  by  tbe  same  author. 

ItamiPAtitkroptkiitt  toeae  vl.  fasc  4,  Fstb^  iBSj.— The 
la^fortbaof  (his  muahsr  Is  devoted  to  M.  KniUu  Oaval's 
a  IteasfamdsBi,  of  wlidi  two  parte  have  almady 
la  earlier  fiusdcules  of  the  JSImir  fcr  llfl}.  For 
readers  generally  the  aUieaa  ladu  the  interest  of 
novelty,  m  it  is  UtUe  aion  than  as  espositloa  of  the  works  and 
upinioiu  of  Darwla  and  of  the  pvucipal  anthorMes,  chiefly 
English,  whote  obtervatioas  comhonle  his  views.  It  is  latis- 
futoiy,  however,  to  find  that,  wUb  nehitsining  with  patriotic 


seal  Laamrdc's  claim  to  be  regarded  as  ^ut  originator  of  An 
theory  of  evolntlon,  M.  Duval  iiifiojjilstl  in  Dnnria  the  oae 
man  wbo^  thromri}  varied  yet  proibaai 
iniellectnal  onauneatioas^  and  spedal  panMnal  andaodal  1 
tionn,  was  aloae.capahls  of  giving  to  novel  ooadnslaas  of  snch 
otreoidhHiysigniBeaaee  the  aniSoritative  Alice  ead  staUHtf  of 
a  tnie  scienn."  On  ao^aOed  Wonaha  or  saperanawnry  hoMS 
la  domestic  animab,  fav  K.  CttasviDt  PlBfUiUi  la  die  Lyons 
Veterinary  College.   The  BMhor  flada  thatwhile  in 


bones  an  generally  craabl^  la  animals  thew  an  isdal,  and  he 
beflens  hmistlf  justified  hi  draw  ing  from  us  obaervatiaas  two 
itcandniens  (which,  however,  need  support)  that  ia 
Ae  Wonrians  appear  tome  time  after  birth,  dev& 
loping  iMn  and  more  with  age,  and  that  they  are  of  fivquent 
ooenmnw  In  the  less  carefully  bred  races,  while  they 
are  very  rarely  found  in  the  high  lireeds  of  horses  oaen,  sbeep^ 
pigs,  Ax.— On  the  Kalmuks,  M.  Deoiker.  The  author,  who 
is  a  native  of  the  regions  which  he  describes,  has  made  the 
presence  of  an  encampment  uf  Kalmuks  in  the  "  Jardin  d'Accli- 
■natation,"  at  Pari%  the  occasion  for  bringing  together  all  the 
most  reliable  historical,  geographic,  ethnic,  and  socio-phy<iicnl 
data  in  connection  with  this  jieople,  nboNC  various  mi^insions, 
including  their  great  exodus  from  the  rcjjion  of  the  Vol^'a  in  tbe 
eighteenth  century,  be  trc.il-i  at  great  k'iit;th.  lie  cjnMders  the 
oblicjue  opening  i  f  the  eye,  which  most  writer*  accept  as  an 
ethnic  characteristic,  as  of  little  scientific  v.ilue,  since  it  is  not  of 
specially  frequent  occurrence  among  pure  M  in^tiU  such  as  arc 
trie  Kalmuks  ;  but  be  rccr-giii  c-,  on  the  otSicr  har.  l,  that  Muh  an 
ctluif 'Ingical  peculiarity  i^  10  be  fouml  in  a  i/iculiar  introvcr^io^ 
of  the  upjjcr  eyelid  which  in  young  Kalnuil,  cliiMrcn  has  often 
the  t-lTcct  of  obliterating  the  eycla-shcv  ;  whiie  the  general  nar- 
rowness '■\  llif  oprran^  :iuj.iit.  a  triangular  1' irni  to  the  eye. 
RlaC':,  scaiiliiy  dcMlopc4  li.ur,  liark  brown  cyi.-  ,  >liglitly  yellow 
skin,  and  a  statute  somewhat  belusv  the  mean  (tbe  adult  K.-ilinuk 
presenting  the  proportions  of  Furo|.ie;uis  of  thirteen  to  fourteen 
vears  of  age),  constitute  the  chief  physical  characteristics  of  the 
Mongol  race.  The  paj  cr,  which  is  iUustratctl  by  an  admirable 
map  of  the  K  )UI  J;!.c^^,  and  Kirghccs  tcnitorics  >'\  South  Kuisia 
and  West  Iliibet,  w  ill  be  continued  in  a  subsequent  number. 

Journal  o/lJkt  Rmtaam  Cktmitml  miPkyrital  Stekfyt  vol  sr. 
Case  7.— On  tte  relations  betwesa  flie  isfnedng  power  sad  ttw 
OBtasloaaslitntion,  by  S.  Kaaoaaikofl:— Oa  die  veloeiiinof 


,  by  A.  Potytitd&  The  it 
enivalsalt  tibhiaod  sspsntely  for  several  pairs  of  dements 
allow  to  Ansn  only  teoircction  whidi  will  be  tehsn  by  the 
reaetioa  iriwa  ttey  an  hiought  together ;  the  hiat  disengaged 
byooepairof  slnMalihwMhtisisneitka  latenescnce  of 
other  bodies,  wiiA  an  etaaHehIa  to  dUNalaal  aodliea'ions,  is 
not  equal  to  Ae  whole  of  Ihe  Aarmn  thsnliiel  work  of  diepeir, 
a  part  of  it  heii|g  employed  Ibr  Asadetl  work  ia  the  aeeenoiy 
bodies ;  the  thenno<bemical  eqnivalsala  an  pnanrHeaaln  ta 
tbe  vdodties  during  die  first  moments  of  the  leecaoa.  Sketch 
of  the  pre».ent  state  of  die  theory  of  ezpk»ive  rab<lanoes,  by  S. 
Tdieltsoir.  The  actnal  tendency  of  the  technics  to  snbadtnte 
determined  chemical  combinations,  imtead  of  the  miatnns 
which  were  used  at  first  as  explosives,  is  quite  rationaL  Not  on^ 
tbe  decomposition  goes  on  with  more  r^nhuiiy  in  a  chemical  con- 
pound,  but  also  the  potential  energy  is  greater. — On  the  chloride 
of  pyrosulphuryl,  by  D.  KonovaloflT.— On  the  canse  of  the 
changes  in  the  galvanic  resii-tance  of  selenium  under  the  inflnonoe 
of  light,  by  N.  Ilcschus.  The  author  concludea  in  favf  ar  of 
the  dissociation  tran^mitteil  into  the  interior  of  the  body  aa  the 
I  111  c  if  ihi  V  ange,  and,  following  the  hints  of  Mes  rs.  Bidwell 
anti  Siemens,  tries  lo  prove  it  by  mathematical  arginaenta.— 
Notes  on  radiopb  iuy,  by  M«  iSsritch}  and  oa  monadlag 
tubes,  by  M.  UachmcticlV. 

Ztitukrift  Jut  imsenuka/tlUk*  ZtolfgU,  vol.  xxxix.  Part  S, 
November  6,  1883,  contains : — Researches  on  the  brain  !<truc- 
tares  m  Fetromyzons,  by  Dr.  F.  Ahlborn  (plates  13-17).  A 
very  excellent  and  detailed.memotr,  based  chiefly  on  tbe  brain  in 
Parvmywem  UtMtri  and  P.  JbiviatSu. — On  the  biology  and 
anatoaiy  of  ClioaOb  1v  N.  Nas&onow,  assistant  in  the  illogical 
MoseOB  of  MoMOSr  (pUtes  t8  and  19).  These  investigations 
were  carried  on  at  fie  Mobdcal  <atioa  at  Sebestopol,  and  on 
an  apparently  new  ten  mDw  C  iMMrfr,  fbnad  ia  the  shi  lis  of 
Ottrta  adriatkot  ia  It  dn  OSOds  an  prominent  orsagwcoloared. 
Brancbiag  plesnodh  wen  taaeed  through  die  didl'itmcture. 


femindiagoae  of  the  nrcdisl  Aisads  of  a  fnagas.— Contiifaa' 
dons  to&hlMdn* of  &e BcUaodcnns,  by  Dr.  Otto  " 
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(part  3). — Hw  aervoai  qntem  of  the  Holothuria  peclata : 
Cuvier's  organ.  The  aervow  sjstem  and  seiu«  orgims  of  the 
Holotburia  apcdata  (olates  ao-32).— On  Mine  new  I^pccies  of 
Thalataema,  by  Kurt  Lampert,  Erkngen. 

VoL  xxxix.  Part  3,  December  ai,  1883,  contain  —(  n  the 
Rotifm  of  the  environs  of  Gteaen,  by  Karl  Kckstcin,  nasuial 
history  student,  Giessen  (pUtn  iQ^},  enumerates  and  describes 
in  detail  fifty  species  (one  new  genus  Distyla,  with  two  new 
Ipeiiwb  D.  fimimtit  and  D.  Jbrnfff).  A  list  of  ell  known 
auieia  ts  giTea,  with  a  (general  descriptioa  of  the  anatomy, 
development,  and  habits  of  the  group.  A  very  eoinplete  biblio- 
graphy '\s  appended. — On  the  digestive  apparatus  of  the 
Decapods,  by  Dr.  F.  .\lbert  (plates  29-31,  and  woodcut>). 

Vol.  xuix.  P.irt  3,  Deceiul>er  31,  18S3.  contain^ :— On 
BwepbahM  and  Gasterostomam,  by  Dr.  U.  Ernst  Ziegler 
telelBi  ts  and  33)  (Bucephalus  pclyHurpkut  was  found  in  con- 
ddentbie  qnanttties  in  Auodomtm  mu/aMis).— On  the  central 
nervous  system  in  Ptri^Hda  oritntalit,  Imt  Dr.  Max  Kue^tler 
(plate  34).  —On  the  varieties  of  the  cerebral  fissnres  in  I.epus, 
<Mi|  and  Soib  by  Dr.  Victor  Rogner  (plate  35).— On  the 
I  and  fiiaipanty  of  Omtiriku  mom^fhu,  spi.  nov.,  by 
r). — On  the  nervoas  system  or 
Ivan  B.  Cvfaolaky  (nlatea  t8 
physiolegy  of.  the  proboaris  In 
Mosoa,  by  Dr.  Kail  KeApakn  (^alca  40  and        Oa  the 


Mas  GfafZrapelia  (iAttes36and  37).— On  tbenervaas  i]intemof 
Hw  snniit  and  upper  lip  in  omn,  ^  1 


aad  39).— On  Uw 


rwd 


ive  tissue  of  the  cpipiqraca  In  Phgliorta«ei»  Gnnoidt,  and 
Tdaaaica,  by  Dr.  J.  Tib  CatteL 


soasnss  A.wn  academies 

London 

Royal  Society,  January  10.— "On  the  Amoont  of  Light 
Reflected  by  Metallic  Surfnce<."  By  Sir  John  Conroy,  Bart., 
M.A.    Communicalcd  by  Prof.  Stoko,  Sec.R.S. 

In  a  ])  t>er  which  Piof.  Stolies  did  me  the  liononr  of  oonunu- 
nicaiinR  to  the  itoynl  Socfaty,  and  irUdi  appaawd  In  the  Pn- 
mc/i't-^  ',  Y  1I.  xxxT.  p.  aS,  I  gave  an  account  of  some  experiments 
I  hnd  in.i  k-  on  the  amomt  of  light  reflected  by  polished  metallic 
surface^  when  ordinary  unpolari^d  li^lit  was  incident  upon  them. 

The  light  of  a  jxtratTin  lamp  fell  cither  directly,  or  alter  reflec- 
tion froui  the  inct;illic  'urf.icc,  on  a  photometer,  and  the  readings 
were  irutic  by  altering  the  distance  at  which  another  similar  lamp 
had  to  be  pUced  from  the  photometer  in  order  to  produce  an 
equal  illumination. 

I  have  repeated  the  experimeotawUh  the  steel  and  speculum 
metal  minors  with  polariied  light.  The  poUsh  of  the  tin  and 
silver  mirrors  being defacth*^  it  was aot  thMght  worth  while  to 
re-esaminc  them. 

The  geaaral  anangement  of  the  apparatus  remained  the  same ; 
tat  im  Older  to  obtain  a  more  intense  light,  a  nu^c  lantern  (the 
«■« known  aa  tiw  "Sdoptieoa"  being  used)  waa  sabatitated  fcr 
Aepaiaftn  lamp  carried  Iqr  the  goniometer. 

The  metal  plates  were  clamped  to  the  vertical  stage,  and  their 
adjustment  enmined  by  placfaig  a  seoind,  or  analydng;  Niool  in 
dw  path  of  the  reflected  Ught  and  eraaaiaf  the  NiooLs  the  former 
being  placed  with  its  principal  section  eftner  In  or  perpendicular 
to  the  plane  of  incidence,  aad  a^Nttn?  the  sta:^  screva  till  di* 
lii^fdhMted  htm  the  phtt  was  completely  extinguUied. 

The  experiments  were  made  In  the  manner  described  in  the 
fcraier  paper,  the  light  being  polatiMd  fai,  or  perpendicularly  to, 
ibe  piaaa  of  incidence  by  the  rasoL  It  fonnd  that  the  iUn- 
aiaatianortbe  paper  varied  widiAa|Miiliaa  of  OaNlcol^bebe 
alimya  neateot  whan  dm  light  whkli  Ml  on  dw  paper  was 
polarisea  in  the  plane  of  taieidence. 

Foor  seta  of  observations  and  their  means,  made  with  thetteel 
and  specnlom  metal  mirrors,  are  given  in  the  tables. 

Tabu  t—SUitf  wkk  LiglU  PrimrhtUn  dUPtamtf  tmadtna 
llssf 


40 

t 
e 


WW 

6' 73 
65-31 
6876 


67*41 
70*41 


6306 
6818 

81*40 

85-s* 

9«*55 


6105 
62-90 
69*41 

»y 

|fS7 
f4-7i 


60*70 
da'ai 

m 

86*01 
•7-87 


Tablb  IL— im,  anibl  Light  Polaristi 
PliiTie  0/  iueidtmt 

incidcticc 


30 
40 

70 


*«ir 


incidcoca 
o 
30 
40 

L° 

65 

70 

75 

So 


A 

B 

C 

D 

Man 

49-27 

50-53 

53-67 

^7-28 

45-53 

•»'■.?•• 

44-40 

46  28 

4045 

4J  47 

3878 

40  98 

37-47 

3734 

36  90 

32-S9 

34-78 

35-54 

33-79 

20 

3' 97 

29  70 

3003 

25 '"y 

26'6l 

27-72 

26-14 

26  54 

«3-7" 

25  55 

25-38 

2430 

2473 

26-29 

26-46 

27-60 

26*04 

26 -60 

Stetubim  MM,  vUk  UgHt 

4mtkt 

ff/  IntidnKe 

A 

B 

C 

D 

Mcxn 

6458 

67  76 

72-65 
76  63 

79  05 

S2-94 
87-52 


6409 

68-22 

7223 

78-  65 

79-  68 
Si  -25 
84-20 
86-78 


6337 
65  14 

69-04 

77-57 
79  44 
84  94 

86-93 
90-96 


Tablk  \\.—SptcmtMm  MdaLmih  Lifht 


6618 
69-86 
71-90 

77-95 
81-26 
83-90 
Sji'oi 
89  72 

Ptitrutd 


64-55 
6774 
7«  45 
77-70 
Sooi 

*>^-52 
88 -74 


ials«r 
Hseat 

A 

B 

C 

X> 

• 

30 

59*31 

57-S6 

59-S3 

S9<3 

V  -  16 

40 

5330 

54-01 

56-41 

54*29 

54  5" 

50 

49  47 

5«  44 

49  61 

49  69 

50  05 

to 

.}i-5u 

43  36 

44-02 

43S3 

43  tS 

65 

39  95 

39-12 

40-50 

40S5 

40- 10 

70 

3S-27 

35-84 

37-42 

3829 

37  45 

75 

36  20 

34-45 

36-84 

35-88 

35-84 

80 

4051 

3867 

41-22 

41-15 

40'J9 

Tbe  anooat  of  Hgjbt  wUdi,  according  lo  Gndi/i  tteair, 
ought  (0  have  been  reflected  mrdae  adrracs  ealcdntad  oat 
by  the  Connnlie,  the  principal  laddenoes  and  ntW  for  Ike 
two  nkvon  having  been  determined— 


H  ^  #*  +  coa"  I  -  2g  cos  I  cos  1 
<*    eo^  /  4- at  eoe  •  eoa  < 


9"  cos'  J  -f  I  -  29  cos  «  COS  I 
COS-  i  +  I  -  28  COS  (  co>  / 


and  the  observed  and  calculated  resulu  are  set  forth  in  Tafal» 
V.  aad  VI. 

Tabu  y^--Ammui  0/ Light  R^litm  h  Stetl  Mirrw 


OWnred 


Calcutalcd 


30 
40 

SO 
60 

65 

S 


60-70 
64*81 
68*52 
7442 

m 

86^01 
8787 


40*98 
3478 

«$*S4 

li 


J' 
63- 1 7 
66-44 
70-80 
76*7a 

g*$2 
,"«4 
8i-8s 

90*97 


P 
54-95 
51*31 
4**09 

39**4 
35^ 
ji*** 

«9'4i 


TiMMVL—Amdmit if  Lif:hi  RtfltOtiif  ^ftadmm  MM 

Mtrrtr 


OlHcrvtd 


Calculated 


3«> 
40 

s 

70 
-& 


6455 
67-74 

7*45 

E-70 
*oi 

83-29 
85-52 
-74 


p 
5450 

50-05 

43*18 
40*10 

3745 
35-84 
4039 


J* 
6978 

8077 
8342 

86-32 
89-44 
92-77 


62*82 

5974 

55  37 
4959 
4638 

4J5S 
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IL  JsBia,  btt  A*  adiiid  iiriMoCdio  obwnred  intcBsiiiai  «l««Ti 
Ua.  short  of  tlK  calcaUted  iataBBdet,  tbe  di&NMe  facing  IflMt 
with  tlM  Btad  ndmr. 

Tlw  polish  of  the  mirron  wss  examined  at  the  end  of  the 
«ipefi»eBti  bjr  the  method  suggested  by  Prof.  Stokes,  and 
dncribad  in  the  paper  already  referred  to;  both  the  mirrors 
Mood  the  test  satisfactorily,  the  poLub  of  the  steel  being  very 
■li^tly  the  best. 

These  experiments  appear  to  show  that  the  generally  received 
formula;  for  metallic  reflection  are  approximately  correct,  Imt 
that  the  actual  intensity  of  the  reflected  light  U  alw.iy>  Icsa  tb.in 
the  theoreticril  iirni  :ty,  and  th.it  therefore,  unless  this  be  due  to 
defects  in  the  uiLt  iUic  >urfaces,  the  formula-  do  not  cotnjjletcly 
exl>re^s  the  i.iws  of  metallic  reflection.  If,  a>  .ij  iM-.-ir.^  t  i  bo  the 
c.vse,  a  change  in  the  reflective  power  of  a  plate  can  occur  with- 
out any  clian:^e  in  the  values  of  the  principal  incidence  and 
a?imu[h,  it  is  ncccs^arj'  to  rc;;ard  the  formul.e  as  only  approxi- 
mately true,  and  there  is  addi'i  inal  reAvun  fir  tliin'  ing  that,  as 
Pr  f.  Sfoke-  h;u  suggeste.l,  three  constants  arc  rcfjuired  to  define 
a  11  .j>tiL-ally. 

Linnean  Society,  February  7. — Sir  J,  Lubbock,  Bart., 
president,  in  the  chair. — Mr.  Henry  Groves  of  Florence  and 
Mr.  F.  L.  Keays  of  Cobbam  were  elected  FeUows. — Mr.  F.  O. 
Bower  showed  specimen«  of  the  leaf  of  Tomtut  mentietii,  with 
adveatitioiu  bods  situated  at  the  base  of  the  hunina.  These 
bads  «f>FM'  M  the  same  point  in  all  the  leaves,  and  under  nor> 
mal  circnmstaocei,  so  that  their  development  seems  to  be  a 
Constant  character  of  the  species.  Their  origin  is  exogenous, 
and  the  bodi  are  found  already  present  at  the  period  when 
il'cadmaf  the  xjlem  of  the  yoiuig  vascular  bundles  begins. 
Mr.  Bower  ccmpared  this  development  with  that  already  known 
in  Cardamitu  pratmsis  and  Alkyrurus  ternaius. — There  was 
exhibited,  on  behalf  of  Mr.  Arthur  C.  Cole,  a  box  containiitt 
mounted  preparations  illustrative  of  his  "Studies  in  MicmM^K 
SciciiO(h"awari(  devoted  to  animal  and  v^etable  histology,  now 
heiag  iMMd  ia  ports. — A  note  on  the  gemmx  of  AuU^mmion 
paiustn  was  read  by  Mr.  F.  O.  Bower.  Specimens  kept  in  a 
warm  and  damp  atmosphere  floorished  well,  but  showed  no  s^ 
«f  aaxnal  organs.  It  was  foimd,  bowever,  tliat  the  ordinanr 
Vilgatative  axe»  often  bore  towards  diair  i^tioei  straetarei  whica 
were  nndoubledljr  of  a  faliar  aatan^  witii  a  special  adaptation 
for  efiecting  ascnil  or  >Mt«aliTB  wpwfcction  of  the  pUwt 
Indeed,  these  mam  mn  Mud  to  M  cnaUe  of  iauMtdfaite 
germination  what  laid  oa  damp  wQ  or  ovea  floitlag  oa  waMr.^ 
The  aeoondpait  of  tlw  Rev.  A.  B.  Eota/i  aonopipli  on  Oo 
reoeirt  EphffMildM  or  BUfflbi  iMW  nod  ia  ilMtiaet,  ili  contaata 
iMiig  «  descriptive  aeooaat  of  geaera  and  species  fron 
immmMm  to  CdBWito  ioBlwIw.— Awotficr  paper  tolua  la 
•bitnMl  WW  lif  Oa  Rev;  A.  M .  Nonm,  on  Ewopeaa  and 
North  Atlantic  Crastacou  In  dUsaa  attempt  has  be«n  aaade  to 
K^ther  ttawtlMr  aU  tbe  prasent  kaowa  and  recordad  fbnns  of  flie 
ffotfect  of  aHi^  of  dw  •pedet  an  oalj  to  be  faoad  ia 
,  dUBoalt  of  aeecM  afaaoat  ia  ereiy  Ian- 
aoe  the  pndnctioa  of  IClne-Ed ward's 
Oraataoaa"  in  l934,  tbo  numbers  li.ivc 
hUi  rcTiiion  therefme  being  highly 
aocessary. — Mr.'B.  T.  Lowna  gave  an  interesting  comrnnnication 
embodying  his  researches  on  tlte  compound  vision  of  insects. 
Heooosparcs  the  structures  of  the  simple  ocellus  with  those  of 
tte  eompooad  ocdlns  (common  in  larval  insects),  and  with  those 
of  the  oompottnd  eye.  The  compound  eye,  according  to  him, 
is  but  composed  of  a^igregated  comjxrand  ocelli,  or  one  of  the  lat  tcr 
in  the  larval  insect  u  merely  c<]uivaleut  to  a  single  segment  of  a 
compound  eye.  He  refers  to  the  development  of  the  compound 
eye,  and  points  out  that  in  many  larvx  during  the  mouItin;j 
.stacies  the  "segregate"  retina  Is  finally  replaced  by  another. 
He  describes  a  deep,  spindlc-likc  layer  in  intimate  connection  w  1th 
the  nervous  .structures,  and  which  lajrer  he  regards  as  playing  mi 
imjiortant  part  in  the  phenomena  of  com|xjund  vision  rather 
than  that  this  kind  of  vision  is  solely  dejicndent  on  the  numlicr 
of  corneal  facets. 

Mathematical  Society,  Februnr>  14.— Prof.  Ilenrici, 
F.R.S.,  president,  and  subsequently  Sir  I.  Cockle,  F.  K.S., 
vice-president,  in  the  chair. — Messrs.  A.  H  }!av-et  and  I). 
Brocklcl  ink  were  admitted  intn  the  So^iciv. —  IT.c  1  ill  avlng 
communications  were  made: — On  the  inicrscc:ii  ri:>  of  a  triangle 
with  a  circle,  by  H.  .M.  Taylor. — On  the  .l]tt'_-ri-iice  in-twccn  the 
nuiufxr  of  (4«  -f  i)  divisors  and  the  number  of  (4«  -f-  3) 
diviaors  of  a  number,  by  J.  W.  L.  Glaisher,  F.R.S. — On  a 
general  theoiy,  inclnding  the  theories  of  qratams  of  oonpUnt 


group. 


obscure  periodicals,  &e.( 
gu^^^wnsequeiiUy,. 


and  spheres,  by  A.  Bochhehn.— Prof.  Sylvester,  F.R.S.,made 
some  remarks  on  ^l.ltricc^  with  reference  to  nonions  &c.  (see 
forthcoming  paper  in  the  Anuruan  Jountal  of  MtUhematkt), 

Chemical  Society,  Ffibraary  7.— Dr.  W.  H.  PerHa.  pn- 
stdent,  in  the  chah.— It  was  wfimmeirf  ttat  a  ballot  for  the 
election  of  FeUows  would  bo  hdd  at  ll»  aertateeting  of  tho 
Society  (February  31).  The  fbUowiog 
the  expansion  of  liquids,  by  D.  MaadeUflVi 


nately  the  enaarfoa ofBquids.  «  is  nameil  the  leferi-.ii.i  ito,- 
A  cxpamnon.*    It  is  a  coefficient  character isiut;  each  li  ]iiid,  ;ust 


theRmaiaabf  B.BnBner.  latUspaMrteaatbor,  principally 
fromdtfaAuBidiad  l7T1iorpa(Ctos.  Stt.  ^twm.  TVwsr.,  1880, 

ix  I4ikcifai  lhoaqMliaaKs--£— naaprciriivaiipniai- 

mat  "  * 
of  expamuon." 

as  each  liquid  has  a  specific  gravity,  boiling'  p  iiiit,  .itc.  Hk- 
author  states  that  the  above  expression,  although  many  liquids 
deviate  sligntly  from  it,  is  sufTicicnt  in  the  m.ijority  of  physico- 
chemical  investigations.  —  Researches  on  ■secondary  and  tertiary 
azo-compounds,  by  K.  Meld  il.i,  Xo.  2.  The  aullior  describes, 
in  continuation  of  his  former  researches,  the  action  of  di.a/itise*! 
paranitraniline  upon  tcrti.iry  monaminci.  In  the  ca  c  of  di- 
methylaniline  the  resulting  product  is  paranitrobcn/enaro- 
dime'Jiyl.riihnc.  This,  on  reduction  with  ammonium  Milphide, 
fumi-bes  an  amido-com[X)und,  which  is  a  most  delicate  test  for 
nitrous  acid.  The  nitro-a^o  c  jmpounds  of  the  mcta-  crie-.  could 
not  be  rcducetl  by  ammonium  sulphide  without  cimplcte  decom- 
position. The  author  concludes  that  the  /3-naphthylaminc 
compounds  of  para-  and  mcta-nitrodia/o-beiizene  dn  n  >t  contain 
an  amido  group,  as  they  yield  with  nitrous  aci  t  nitrosn  -lerjv.i- 
tives. — N.ite  on  the  nitrotjenous  matters  in  grxss  and  cnsilag- 
from  .,'r.\s<,  l>y  \i.  KiiicU.  The  author  has  determined  the 
albuminoid  and  non  albuminoid  nitrogen  in  a  sample  of  grass 
and  in  the  ensil.-xge  ma<ic  from  the  grass.  In  the  gravs  9  per  cent, 
of  the  nitrogen  was  mn-alKuminoid  ;  in  the  ensilage  55  per  cent, 
of  the  liitrii-^en  was  n  n-al  nuninoid.  The  allm-jiin  liiK  were 
determined  by  the  phenol,  the  copfier  hydrate,  the  mercuric 
hydrate,  ami  the  lead  hydrate  methods.  The  author  points  oat 
the  importance  of  this  serious  diminution  in  the  albuminoids, 
with  reference  I  )  the  f  .<>I-va!-:L- of  cnnHai^e. — On  thi^  intlucice 
of  the  temperature  of  diitillati m  on  the  composition  of  cu;il-;^as, 
by  L.  T.  Wright.  The  author  finds  th.it  more  gas  is  obtainc<l 
at  high  temperatures,  but  that  it  contains  more  hydrot[en  and 


Phyaieal  Society,  February  9.— Prof.  k.  B.  Clifton,  presi- 
dent, in  die  eihair.— Anntud  Gieneral  Meeting. — The  motion  to 
make  past  presidents  permanent  vice-|n-csidcnts  was  carried,  and 
the  articles  of  the  Society  altered  accordingly. — Prof.  Clifton 
read  a  report  on  the  business  of  the  post  year,  which  .^howed 
that  steady  work  had  been  done  by  the  Society.  \)u  Atkinson 
read  the  balance-sheet,  showing  a  flourishing  cm  litk>ii  of  the 
Society.  A  proposal  to  adopt  certain  letters  to  indicate  mem- 
bership of  the  .Society  when  placed  behind  the  name  was,  on 
the  in  >tion  of  I'rof.  Cr.  Forties,  supported  by  Prof.  Adams, 
i'tof.  .M  I.rj  1.1,  .11,1  others,  held  in  alicyance  for  the  present, 
i  lie  oliiccrs  .\iv\  ('  i.ncil  for  the  ensuing  year  were  then  elected, 
anJui-rrj  a  folloAs: — Prc-idgnt  :  Prof.  F.  Guthrie,  F.R..S.  ; 
Vice  rrcsident-s  :  I'lufs.  K.  I!.  Clifton.  F.R.S.,  W.  E,  Ayiton, 
F.R.S.,  W.  Chandler  Roberts,  l-.R.S.,  Dr.  J.  Hopkinson, 
F.R..S.,  Lord  l<.aylcigh,  F.R.S.  ;  Secretaries:  Prof.  A.  \V. 
Kcinuld,  M.A.,  Mr.  \V.  Baily,  M.A.  ;  Treasurer:  Dr.  E. 
Atkinson  ;  Demonstrator  :  Prof.  F.  (iuthric  ;  other  Memtiers  of 
Council:  Mr.  Shclford  Didwcll,  M.A..  I.I.I!.,  Mr.  C.  W. 
Cooke,  Prof.  F.  Fuller,  Mr.  R.  T.  Glazcbro<jkc,  F.R.S.,  Mr. 


K.  T.  Lecky,  F.R.A.S.,  Prof.  II.  Mcl.cod,  F.R.S.,  Dr.  Hugo 
M  iller,  F.R.S.,  Prot  I.  Peny,  Prof.  S.  P.  Thompson. 
Hon  iriry  Member,  Prof.  H.  A.  Rowland.  I'rof.  Clifton  then 
rc-signeil  the  chair  to  Prof.  Guthrie,  whose  real  for  the  Society 
he  warmly  i)rai.scd.  Prof.  Guthrie  expressed  his  high  apprecia- 
tion (if  the  courtesy  and  kimlness  of  the  retiring  President  while 
in  the  ch.^ir.  .Mr.  \V.  Lain  Carpenter  proposed  a  vote  of  thanks 
to  the  Lords  of  the  Committee  of  CoLincil  on  Fdueatiou  ;  Mr. 
Whipple  moveii  the  cordial  thanks  of  the  meeting  to  Prof.  Clifton  ; 
Mr.  Griffith  and  Prof.  Ailams  pruposiii  a  vote  of  thanks  to  the 
secretaries,  dcmoa-trator,  and  treasurer;  Prof.  (1.  C.  Foster 
proposctl  a  vote  of  thanks  to  the  auditors. — The  meeting  was 
then  resolved  into  an  ordinary  one,  and  the  .secretary  read  a 
paper  by  Dr.  O.  J.  Lodge  and  I.  W.  Clark  on  the  pbenomeaa 
exnibitetl  by  dusty  air  in  the  neighbourhood  of  sb 
iUomioated  bodies,  whidi  we  hope  to  print  aest  week. 
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Mineralogical  Society,  IV-bnury  13. — Rev.  Pr  if.  Iii  i.iitv, 
F.R.S.,  president,  in  the  chair. — Mcssr-.  T.  Vaugh.m  llu^ibc, 
and  W.  Sctnmons  were  elected  niemljer-.,  and  the  (iianfl  Dul.t 
of  l^chtenbcrg,  M.  E.  Hertrand,  and  I'rof.  von  I-ang,  cor- 
IMponding  meniT>er!>. — The  following  papers  were  read  : — Note 
on  a  case  of  replacement  of  the  qtiartz  c  ia-.tituent  of  a  gr.it, ite  by 
fluor  spar,  by  the  President. — On  an  arsenical  cop|icr  ore, 
"garbyite,"  from  Montana,  U.S.A.,  by  Mr.  W. Scmmons. — On 
an  altered  siderite  from  Alston  Moor,  by  Dr.  C.  O.  Trcchmann. 
— Notes  on  a  picritc  (Palacopicrife)  and  other  rocks  from  Gipps 
Land,  and  a  serpentine  from  'I'asmania,  by  the  President. — Prof. 

ittdd,  on  invitauon  by  the  President,  tnlMnitlcd  >«me  slidev  of 
nst  fron  dw  Wicano  nf  Krakntoa,  irUch  were  exhibited  under 
the  microscope,  and  explained  the  principal  features  noticeable 
in  these  deposits  — The  President  exhibited  some  slides  of  dost 
from  Cotopaxi,  which  had  fidlen  on  Chimbonio  at  the  time  that 
llr.  Bdinod  mfBper  11M  HocBding  the  ktter  ncNUlil^ 

Stsitkt 

RoyiA  Sodttjr  of  New  Senth  Wales,  December  5,  ittj. 
—Hen.  !M  Snidj,  C.ll.6.t  precidem,  io  the  dielr.— Three 

■  * doMtloiit  teceived. 


jucing  attOMSHO  Mtt  nqpoUMB  I7 

nbntioitt  of  air.— The  btlowing  specimens  fttm  tha  Seknoa 
Islands,  eolleeted  to Ilr.  H.  B.  Gappy  of  IT.M.S.  ZahLven 
exhibited  and  described  bgr  Phal.  liTcrsidge,  F.  R.8.  i«"t.  while 
ffiut  from  Ulaaa  or  CoatrariA^  Island,  a.  ttcHa,  including 
dbipa  aad  cores,  from  Ugi,  abo  a  kife  flint  taaahawk  wei(:hini; 
abort  four  pounds.  The  flints  poiscn  all  the  characteristics  of 
dioie  from  the  chalk  of  Ennp&^and  cannot  by  mere  iitspectiun 
be  distinguished  from  them.  Prof.  Liversidge  remarked  that 
aome  years  ago  Mr.  Brown,  the  Wesley  an  mUrionaiy,  brought 
from  New  Britain  a  soft  white  limestone  which  was  quite  an- 
dtstingubbable  from  chalk,  not  only  physically  but  chemi- 
cally, and  pointed  out  that  this  discovery  of  flints  afifarded 
another  very  strong  proof  of  the  probable  presence  of  tmedialk 
of  Cretaceous  age  in  the  South  Sea  Islands.  3.  Sample*  of 
wafer  from  the  fre^h-water  lake  of  Wailava  in  the  Island  of 
.S.tnt.'i  Anna.  4.  Water  from  the  boiling  spring  in  the  Island 
of  Simbo  :  tcmi>eratuTe  212°.  5.  Water  condensed  from  one 
of  the  f uni.irolcs  in  the  Snlf.it.ira  on  the  south-west  point  of 
Simt)o,  at  ail  clov.ition  of  about  310  feet  above  the  sea.  6.  Water 
condcn-t-d  froui  one  of  the  fumaroles  on  the  summit  of  the 
South  Hill  in  the  l-Iaml  of  Simbo,  elevated  about  I  loo  feel 
atx>vc  the  .sea.  7.  'I'wo  Vxn<\s  of  fruits  ciecled  from  the  crops 
of  pigeons  shot  on  a  small  island  oif  the  south  coast  of  St. 


Bkrlin 

Physical  Society,  January  25.— Dr.  Kayser  spoke  on  the 
resulti  of  an  iiuiiill|ialliiii.  recently  published  by  Prof.  Bumen 
of  Heide11>erg,  iMo  ne  condeasation  of  carbonic  add  on  smooth 
glass  surfaces,  results  which  did  not  coincide  with  thoae  of  other 
physicists,  the  speaker  among  the  rest  Piwf,  BmMnlmd  ftand 
that  the  condensation  of  carbonic  acid  was  a  continuous  process 
wUdi  oodd  not  be  regarded  as  finished  even  after  a  pcriixi  of 
three  years.   Aooording  to  the  views  hitherto  entertained,  the 

Eroccss  relimed  to  came  to  a  concluMon  in  a  very  short  time. 
)r,  Kavser  was  of  opinion  that  the  diverging  result  of  Prof. 
Bansen^  examination  was  to  be  explained  on  the  ground  that  in 
his  experiments  be  made  use  of  an  absorlMng  veiaa  stoppered  by 
a  greased  glass  oock.  Carbonic  add  appeared,  howerer,  to 
di&ae  iteeu  thonraghly  through  &t,  as  baa  been^roved  by  an 
eoipeftaent  tet  la  opeaatkm  aome  weeks  'ago.  Two  cradform 
glam  TCSids  were  set  np^  one  arm  of  which,  directed  downward^ 
passed  Into  a  capillary  tube  dipped  in  qoicltsihrer,  whQe  the 
three  odier  anns  were  closed  op  m  one  tciihI  by  greased  glass 
pktca  and  hermetically  sealed  In  the  oAer.  Both  were  filled 
with  carbode  add.  In  the  grcase-stopparad  veael  the  volume 
of  caAonie  edd  Aowed  «  alow  progreadw  dlnbution,  bat  in 
die  oAar  vamd  it  cwitia— d  aaallected.  AaytUac  like  eo»> 
deuatioa  of  the  eaitenle  add  waa  hew  qeite  eatof  uieyMittoiB, 
thoni^b  on  the  other  hand  Aen  waa  deaify  s  caae  01  oimgea 
duongh  the  grease,  a  subject  aAkh  Dr.  Kayaer  aravU  fMbcr 
praaaeate>— nof.  Vogd  cahihited  iostantaneoua  photoKraphs 
of  varloos  aalaials  In  motloB-^rscs,  cows,  dafl^  and  stags— 
wUoh  had  been  executed  by  ||r.  liagrhridfa  ia  San  Francisco. 
Prat  Vogel  having  explained  tttf  Biade  of  dieir  production. 


sljifcted  at'ciititin  to  ].articular  ]>icturcs  completely  .at  nriiK 
«i'.!i  tlic  rc|:rc-:(  r.'.i:ions  of  animals  in  imti  in  hitherto  cmtwisfj 
am  iiij;  a:ii-.ts.  When,  however,  whole  i-iic^  uf  these  figsm, 
w  hich  were  occasionally  very  curious,  were  viewed  througt  tk 
strolK'scope,  it  «,is  recoj^ui-seil  how  true  to  nature  lliese  rtjn> 
sentations  w  ere. — Prof.  Ncesen  Uid  before  the  Society  two  txv 
apparatus— one  a  call-apjiaralus  for  telegraphic  parposes 
structed  by  Hcrr  Abakanowicz,  «hich,  from  the  ssuH  naaibe 
of  its  vibrations,  would  exercise  no  disturbing  inflBena  « 
neighbouring  conductors  ;  the  other  an  electro-magnetic  tunir^ 
fork  constructed  by  Herr  Kunig,  in  which  the  qtucUInir 
contact  common  in  other  instruments  of  the  kind  wtsreplictdbf 
a  metallic  contact. — Dr.  Aron  communicated  a  practioLl  ei;e-, 
ment  he  bad  made  on  an  old  frictional  electrical  machiae.  B< 
the  application  of  cacao-butter  as  grease  for  the  amalj^  bi 
didted  from  an  old  machine,  which  was  no  longer  aUe  t)  U 
diarged,  beautiful  sparks  of  four  incbes  long,  and  he  rttca 
meaded  this  Cat  for  trial,  particularly  ui  the  case  of  di  '  ~  ' 
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Imperial  Academy  of  Scteoeea, 
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(aeakd  tpMfci^V.  Wm,  • 
the  loem  from  CUas 
pmer).— C.  Aner  von  Wdsbadi,  on  the  cartht  cf  the  adoIlBt 
of  Ytterby  (on  a  modificatioB  of  speetrd  aadjib).— A^Ai^ 
on  oerite  and  ita  bnakiag  ap  to  cerium,  kamuk  aad#Hpe 
compounds, — E.  Stefan,  on  the  calcnlanon  cf  fhecaiSMa 
induction  of  wire  coils. 

January  3,  18S4.— R.  Andreaach,  emitrlbatioa  to  sboiU^ 
of  all^I  urea. — R.  Rumpf,  on  the  andesin  in  the  lipkeof  Tna 
(Styria). — A.  Wa.s.smutt,  on  the  heat  produced  byMW^V' 
L.  Fodor-Mayerhofcr,  contribution  to  the  theory  of  Ml'^ir^ 
vertical  sun-dial. — II.  ZuWal,  studies  on  lichens.— H 
researches  on  kynurinic  .icid. — -S.  von  Wroblewski,  ontttWt" 
boiling  oxygen  .ts  a  freeyini;  mixture,  on  the  tempenUBitoMmn 
thc.cl  V,  .-^nd  on  the  solidjhcalion  of  nitro^^en.  ..__ti. 

J.imi.iry  10 — F.  Hoehiiel,  on  w  otid-ti  iuc  with  a  tf<<y* 
structure.  — T.  Wolfljcrger  and  F.  .^'.i  ihnier,  on  »  ps"*v 
a^^CTl'lc  method  of  analytical  detenuioation  of  sciiitT  ^ 
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THURSDAY,  FEBRUARY  sS^  1884 


THE  GERMAN  CHOLERA  COMMISSION 

DR.  KOCH,  a';  chief  of  the  Gentian  Cholera  Commis- 
sion, has  just  issued  his  fifth  report  When  we 
COOMDented  on  his  first  report,  which  was  tramidttsd  froin  I 
Alexandria  on  September  17,  18S3,  we  drew  special  atten- 
tion to  the  discovery  by  that  expert  of  certain  bacilli 
wlifch  w«ie  found  to  swarm  in  the  discharges  and  coat- 
of  tlie  intestines  of  cholera  patients,  which  were 
certainly  not  due  to  post-mortem  changes,  and  which 
were  absent  from  tlw  intestines  of  bodies  dead  from 
diseases  other  Hun  diolera.  Dr.  Korh  believed  that  1 
these  hadffi,  whteb  much  resembled  those  ftmnd  m  cases  I 
of  glanders,  stoo<!  in  some  special  relation  to  the  opera-  ' 
tiOB  of  cholera,  but  be  was  not  prepared  to  say  whether  I 
nmi«ioiB  of  the  Iwcterta  was  the  primary  cause  of  cholera, 
or  whether  it  was  merely  an  eflcct  of  the  cholera  infection- 
At  that  time  the  epidemic  in  Egypt  had  reached  its  de- 
cline, the  period  which  of  all  others  Is  the  least  satii&ctory 
for  etiological  investigation  ;  and  hence,  apart  from  some 
further  record  confirming  the  existence  of  the  same  bacilli 
In  Other  cholera  bodies  which  had  since  been  examined, 
the  nports  which  Dr.  Koch  has  transmitted  to  bis 
Gownment  between  bis  first  one  and  the  one  now  under 
OOaddcration  have  not  dealt  with  any  scientific  dis- 
covery. But  since  November  last  the  Cbmmiasioa  have 
parraed  thdr  investfgations  In  India,  the  city  of  Calcutta 
having  been  decided  on  as  the  head-quartets  of  their 
mission  of  inquiry ;  and  it  is  to  the  results  there  obtained 
that  Dr.  Kodi's  bst  report  rdatesL  In  the  meantime, 
however,  Dr.  Straus  had  reported  on  behalf  of  the  French 
Commission,  and  bad  expressed  his  belief  that  the  bacilli 
discovered  by  Dr.  Koch  did  not  bear  die  velation  to 
cholera  which  the  German  Commission  attributed  to 
them  ;  and  that,  unlike  Dr.  Koch,  who  had  found  nothing 
noteworthy  in  the  blood  of  cholera  patients,  he  had  dis- 
eoveved  In  that  fluid  a  definite  miao-organism,  which  be 
bdieved  he  had  succeeded  in  colthrating  in  the  laboratory. 

At  this  stage  the  subject  is  again  taken  up  by  Dr.  Koch, 
who  now  gives  an  account  of  the  further  labours  of  his 
Comndssion.  Under  condttfons  of  Ae  most  fiivoorabte 
sort,  experiments  have  been  renewed  in  Calcutta  with  an 
unbroken  series  of  cholera  patients  and  cholera  bodies, 
and  at  the  ootaei  It  Is  stated  that  mieroscoplcal  examtna*  I 
tion  has  in  all  cases  confirmed  the  existence,  both  in 
the  choleraic  discharges  and  in  the  cholera  intestines, 
of  the  same  bacilli  as  tbose  which  had  been  fbond  in 
Egypt.  And  further,  that  which  had  not  been  pos- 
sible in  Alexandria,  namely,  the  isolation  and  culti\'a- 
tion  in  pare  media  of  these  special  bacilli,  is  stated  to 
have  been  successful  in  Calcutta,  with  the  result  that 
they  have  been  found  to  exhibit  under  cultivation  cer- 
tain characteristic  peculiarities  as  to  shape  and  mode 
of  growth  which  enable  the  Commission  to  distinguish 
diem  with  certainty  ftom  other  bacilli.  The  Commission, 
too,  have  sought,  a*  far  as  possible,  to  exclude  sources  of 
error,  and  hence  they  have  subjected  the  bodies  of  patients 
dying  from  Aseases  ether  than  dideni  to  carefcl  micfo* 
pathological  examination,  with  the  result  that  they  are 
able  to  say  that  it  has  not  been  possible  to  find  bacilli 
Voi.  ntDL— Na  74S 


similar  to  the  cholera  bacilli  in  any  of  the  bodies  of 
persons  who  had  died  of  pneumonia,  dysentery,  pbiliisi% 

and  kidney  disease.  Nor  has  it  been  possible  to  detect 
these  bacilli  in  the  intestinal  contents  of  animals  and  in 
other  substances  commonly  abounding  with  bacteria. 

The  inorulation  of  the  lower  animals  with  cholera  dis- 
charges and  other  cholera  material  had,  in  Egypt,  led 
only  to  negative  results  ;  and  even  if  nothing  further  had 
been  adduced  as  to  this,  we  should  in  no  way  have  re- 
regarded  failure  in  this  respect  as  invalidating  any  infer- 
ences that  may  be  drawn  by  Dr.  Koch  and  his  fellow* 
workers  as  to  the  speciality  of  this  bacillus,  because  it  has 
been  found  fmposdble  to  transmit  many  of  the  specific 
infci  ;!(ius  diseases  of  man  to  any  other  animal.  We  now 
learn,  however,  that  several  experiments  made  on  animals 
have  given  results  wbidt  allow  of  the  hope  of  fhrthei 
sui  cess  Reviewing  their  more  recent  work,  in  this  and 
other  respects,  the  Commission  are  evidently  hopeful  of 
establishing  an  etiological  rebtion  between  the  bacilli  in 
question  and  the  cholera  process,  and  this  quite  irre 
spective  of  success  being  attained  in  the  reproduction  of 
Ae  disease  in  the  lower  animals.  A  tel^ram  of  more 
recent  date  than  the  report  itself  announces  that  Drs. 
Koch,  Fischer,  and  Gaffky  have  discovered  the  same 
bacillus  in  a  water-tank.  If  this  be  confirmed,  it  will  be 
of  value  as  peoving  that  water,  which,  urfaen  polluted  with 
excreu,  has  so  often  been  alleged  to  be  eaie  of  the  priii> 
cipal  means  of  conveying  the  cholera  poison,  is  a  medium 
favourable  to  the  transmission  of  the  "germ"  from 
person  to  person,  and  the  announcement  comes  aptly  in 
connection  with  a  report  in  which  the  German  Commis- 
sion annotmce  that  a  diminution  in  the  annual  mortality 
f^om  choleia  in  Calcutta  from  lo-i  per  tooo  hhahitants 
before  1870,  to  t  per  1000  since  that  date,  is  regarded 
by  nearly  all  the  physician-,  m  tiiat  city  as  being  solely  due 
to  the  introduction  of  a  water-supply  of  excellent  quality. 

Referring  to  the  report  of  the  French  Commission,  Dr. 
Koch  declines  to  accept  the  conclusions  of  Dr.  Straus  as 
to  the  existence  in  the  blood  of  organisms  which  are 
peculiar  to  cholera*  and  he  expresses  the  belief  that  the 
alleged  organisms  are  nothing  but  certain  small,  roundish 

blood-plates,  which,  not  absent  even  in  health,  undergo  a 
peculiar  increase  in  the  case  of  cholera  patientsj,  and  which 
were  referred  to  as  far  bacic  as  1873  by  Dr.  D.  Cunning- 
ham in  his  "  .Microscopical  and  Physiological  ReseardMS 
into  the  Nature  of  the  Agents  producing  Cholera." 
Whilst  desiring  to  follow  in  dw  sl^  of  Dr.  Koch  in 

observing  an  attitude  of  cavtion  as  lO  the  meaning  of  the 
researches  of  the  German  Commission,  we  cannot  but 
feel  that  the  tendency  of  the  reports  as  yet  issned  is 
favourable  to  the  doctrine  that  cholera  is  associated 
with  a  specific  organic  contagion.  A  connection  has 
already  been  established  between  specific  disease  on 
the  one  hand,  and  the  staff-shaped  bacilli  of  splenic 
fever,  the  spirillum  of  relapsing  fever,  and  the  mitro- 
zymes  of  vaccinia  and  of  sheep-pox  on  the  other; 
and  though  it  any  stiU  be  doubtfial  whether  these 
bodies  should  be  legaided  as  actual  generators  of 
tlie  diseases  with  which  they  are  associated,  or  as  mere 
eaniers  of  infection,  yet  the  advance  which  is  being  made 
is  in  the  direction  oftiie  doctrine  ofthepartieolate  nature 
of  contagion.  We  may  have  to  wait  before  there  is 
sufficient  evidence  to  warrant  the  application  of  this  doc> 
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trine  to  the  case  of  cholera,  but  we  can  eongntulale  Dr. 

Koch  on  the  result  of  liis  labours  so  far,  and  at  the  same 
time  trust  that  the  exam])lc  set  us  in  this  instance  by  the 
German  nation  may  not  be  tlirown  away  upon  the  pBOple 
of  this  country,  who,  whilst  having  a  higher  interest  than 
any  other  in  ascertaining  the  real  nature  of  cholera, 
allowed  the  opportunity  of  the  Ejjyptian  epidemic  to  pass 
by  without  attemptiaig  any  scienti&c  investigation  as  to  its 
caoies. 


SCHOPENHA  UER 
The  World  as  Will  and  Idea.    Ry  Arthur  Schopenhauer. 
Translated  from  the  German  by  K.  B.  lialdane,  M.A., 
and  J.  Kempi,  VoL  I.  (Loadoo:  TrubneraDd 

Co.,  1883.) 

A  S  the  Kantian  Iciiven  works,  philosophy  shows  less 
and  less  of  an  inclination  to  quit  what  Kant  de- 
scribed as  the  fruitful  bathos  of  experience.  No  doubt 
many  a  structure  is  still  reared  around  us,  "  pinnacled 
dim  in  the  Inteaae  jaaae^*  but  that  is  simply  because 
philosophy,  mora  than  anj  qiecial  department  of  Imow- 
Icdgc,  is  exposed  to  the  iBvoads  of  the  unfiutrneted.  But 
here,  as  elsewhere,  tlie  honest  inquiiL-r  will  find  a  con- 
aeasus  of  competent  opinion  which  estimates  tiiese  piles 
at  their  true  valaew  Serioos  woileers  pan  by  on  the  other 

side  without  COnUOveiiy^  lest  perchance  they  should  be 
as  those  on  whom  the  tower  of  Siloam  fell  Un  the  other 
hand,  only  oonfMoa  of  thought  can  lead  people  to 
ii^  'ttify  philosophy  with  science,  and  to  suppose  that, 
when  they  have  reckoned  over  the  list  of  the  sciences, 
they  may  erect  a  stone  to  the  great  god  Terminus.  For, 
though  the  matter  of  philosophy  is  the  same  as  that  of 
the  sciences  (and  not,  according  to  the  current  myth,  a 
spider-like  product  of  intestinal  origin),  yet  the  point  of 
view  from  which  the  common  material  is  regarded  is  ab 
ittitig  difiierent  Sdence,  fai  its  whole  extent  ^duding 
psvchologyX  deals  with  the  world  of  objei  ts,  whereas  the 
tir»t  task  of  philosophy  is  to  remind  scientific  men  of  the 
abstnictioa  which  they  have  been  maldng'-  and  lor  their 

own  purposes  rightly  malriiit;  by  showing  thcin  that  the 
worid  of  objects  is  unintelligible  without  a  subject  to 
which  it  is  refiened.  Having  rectified  this  Inadamental 
abstraction,  philosophy  proceeds,  as  theory  of  know- 
ledge, to  a  critical  analysis  of  the  conceptions  on  which, 
as  olttmate  pmuppositions  or  working  hypotheses,  the 
difTerent  sciences  are  ba?ed.  The  notion  of  the  atom 
and  of  infinite  space  may  be  mentioned  as  two  of  the 
earliest  cases  where  such  criticism  is  required.  The  re- 
sult of  such  a  criticism  is  to  show  that  no  science  can  say 
of  its  "  facts  "  that  they  are  absolutely  true,  because  they 
cannot  be  stated  except  in  terms  of  the  conceptions  or 
hypotheses  which  aie  Mwimed  by  the  partiodar  scienoe. 
But  conceptions  such  as  those  of  space  or  atom  are 
fuund  to  dissolve  in  self-contndictioo  when  taken  as  a 
statement  of  the  ultimate  nature  of  the  real.  It  foUowSi 
therefor^  that  they  must  be  regarded  as  only  a  provisional 
or  i>attial  account  of  things.  The  L  count  they  is 
one  which  may  require  to  be  superseded  by — or  rather, 
which  inevitably  mefges  itsdf  in— a  less  abstract  statement 
of  thesnmefiurts.  in  the  new  statement,  the  same  "  f^cts  " 
appear  diflerently,  because  no  longer  separated  from  other 
aspects  that  bdoog  to  the  fell  reality  of     known  world. 


For  the  philosopher  is  essentially  what  Plato  in  a  happy 
moment  styled  him,  <7-i  rain-dcof ,  the  man  who  insists  o- 
seeing  things  together  ;  and  philosophy,  in  her  otVice  a 
critic  of  the  leiMKes,  aims  at  harmonising  the  notions  OD 
which  they  respectively  rest,  and  thereby  resdiiBg  a 
statement  of  the  nature  of  the  real  which  may  cklm  to 
overcome  the  abstractness  of  the  several  pronwasl 
stages  represented  by  tlw  different  sciences. 

Judged  by  this  standard,  it  is  to  be  ftsred,  Schopen. 
hauer's  philosophy  will  be  found  wanting.  Its  interest  is 
undoubtedly,  in  the  main,  more  literary  than  sdentiEc; 
and  In  his  central  dognn  cf  a  mctempirical  or  tans- 
phenomena!  Will,  Schopenhauer  shows  himsrlf  quite  the 
traditional  "  mctaphysidaiL'*  Taken  as  literature,  high 
prwse  must  be  awarded  to  the  style  of  his  productions, 
which  is  very  difTerent  from  that  of  his  heavy-footed 
coumrymcn  generally.  Pessimism  w.is  lately  much  in 
fashion,  and  Buddhism  is  still  highly  esteemed.  Tk 
philosophic  father  of  these  things  is  tolerably  sure,  there- 
fore, of  an  interested  audience  ;  and  "  the  gen  end 
reader"  will  find  rich  pasture  in  the  aphoristic  wisdom  of 
the  man  of  the  world,  his  keen  and  often  cynical  psycho- 
logical analysis,  and  his  genuine  apprecktion  of  ait, 
especially  of  music,  which  was  almost  the  one  redeeming 
I  feature  in  an  otherwise  ignoble  character.  Mi.  Ualdane 
and  Mr.  Kemp  have  done  Aeir  work  so  wdl,  fliM  Oose 
who  are  drawn  to  the  book  b\  the  literary  reputation  of 
the  original  will  not  have  their  enjoyment  marred  by  ^ 
intrusion  of  ibreign  idioms,  dnmsy  eonstruetlons,a8idthe 
general  lameness  of  the  translation  style.  .\\\  prai^ 
must  also  be  given  to  the  clearness  and  accuracy  with 
which  they  have  rsttdeted  the  philoaophical  terminsiiif 
of  the  work. 

But  the  tninslators  would  prokibly  hardly  have  aBda^ 
taken  the  task,  had  they  not  believed  that  there  was  nwfc 
of  value  in  Schopenhauer  than  what  has  just  been  allseed 
him.  And,  in  poim  of  fact,  it  is  perfectly  poarfUe  to 
divide  Schopenhauer's  work  into  two  parts.  The  world 
presents  itself  to  him  under  the  twofokl  aspect  of  *  Will 
and  Idea."    **The  worid  as  Idea"  is  the  phenasBSsal 

world,  the  \MiiId  of  science,  while  Will— one  mighty  un- 
conscious desire  or  force — is  the  tuner  or  noamesal 
reality  of  which  the  pihenomenal  world  is  tiieontwaidei- 
prcssion.  I  appear  to  others,  and  to  myself,  as 
organised  body — that  is,  as  an  object  or  complcv  of  ideas ; 
but  1  also  know  mysalf,  Sckc^toliBncr  says,  on  the  inacr 
side  as  Will.  He  next  denudes  this  Will  of  the  chixac- 
teri>tics  which  belong  to  it  in  the  conscious  lifc,ignonng 
at  the  same  time  the  other  features  which,  equally  with 
Will,  go  to  constitute  that  life,  and  then,  with  a  si^wb 
sweep  of  anthropomorphism,  declares  that  WiD,  as 
impersonal  force,  is  the  essence  of  all  phcnomcna-- 
the  steam  that  drives  the  world.  In  support  ft  ^ 
thesis,  he  fastens  on  obscure  ftuoa  Uke  those  of  ia«inct> 
and,  though  he  scouts  at  the  "  Bridgewater  Treatises,"  be 

I  argues  irom  teleology  in  an  exactly  similar  aease.  Bot  as 
no  scientific  reader  is  likdy  to  be  led  away  by  Scbop» 
hauer's  reasoning  hero,  it  is  needless  to  enter  into  ssj 

1  lormal  refutation  of  his  positions.  It  is  more  to  the  pw 
pose  to  draw  attmitlon  to  the  side  of  the  book  wbicb, 
though  not  so  distinctly  Schopcnhauerian,  and  probaoiy 
not  so  attractive  reading  as  the  collection  of  brilli««' 
aaatogies  on  whack  Us  system  is  b«il^  contains  aa 
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and,  M  iar  as  it  goes,  a  sound,  criticism  of  certain  Mse  or 
inadequate  vieus  of  the  world.    Schupeiihaui  r  claimed  to  1 
be  the  true  follower  of  Kant,  and  when  be  is  speaking  of  1 
*'the  irarid  as  Idea,*  we  find  oursdve*  on  the  general  I 
ground  of  the  modern  philosophical  criticism  which  d  »tcs 
from  Kant.   Schopenhauer  certainly  neglects  much  that 
it  valuable  in  Kant,  and  pictents  other  elenienu  saper- 

ficialiy  :  but,  [>erhaps  for  that  very  rci-on,  he  mny  be 
u»etul  as  a  populariser  of  thoughts  which,  in  one  shape  or 
■nollier,  it  is  essential  for  the  modern  world  to  master. 
We  need  only  note  here  his  insistence  on  the  complete 
relativity  of  subject  and  object— a  relativity  which,  ot 
course,  excludes  the  possibility  of  any  causal  relation  be- 
tween them— and  his  criticism  of  the  ideas  of  space,  time, 
and  natter,  leading  him  to  the  conclusion  that  the  world 
of  oltjects  exists  as  a  system  of  complete  relativity,  in 
wWch  no  individual  objects  can  claim  any  reality  except 
what  consists  in  their  necessary  relation  to  one  another. 
Any  one  readiii.i;  ihcsc  and  similar  passages  must  ackiiow-  ' 
ledge  that,  where  bis  doctrines  are  otherwise  sound, 
Schopeohanei's  clear  and  faiddve  ityfe  makes  Um  an 
admirable  intetpieter.  Amokbw  Seth 


OUR  BOOK  SHELF 

Cours  de  MiiUralogie.    A.  Dc  Lapporent.     vi''<iris:  1 
Savy,  1883.)  i 

MlNtKALor.v  was  the  father  of  Gcolo;;y  ;  but  the  son  has 
for  many  years  in  this  country  ^hown  prcat  want  of 
respect  to  his  parent.    A  very  large  iimportion  of  our 

Sologists  are  extraordinarily  ignorant  of  mmcralogy.  To 
em  as  well  as  to  those  woo  have  not  so  seriottsly 
neglected  that  branch  of  science  we  recommend  a  perusal  ' 
of  the  work  before  us.  The  object  of  its  distinguished 
author  (who  has  already  rescoed  Fveoch  Geology  from 
the  cluirge  of  possessing  no  modem  text-book  of  native 
0(i^n)is  in  the  first  place  to  simplify  as  much  as  possible 
fl»e  teaching  of  rational  crystallography,  a  >  est.ibli-lied  by 
the  works  of  Bravais  ami  completed  by  M.illard,  <o  as  to 
bring  it  within  the  cotujireht-nsion  of  all  earnest  students 
of  minerals  and  rocks  ;  .in>l  in  liic  ^ccond  place  to  put 
geologists  m  possession  of  the  knowledge  which  they  must 
acquire  if  they  would  apply  themselves  with  any  satiafac-' 
tion  and  profit  to  the  study  of  the  microscopic  structure 
of  rocks. 

The  vtdume  is  divided  into  three  parts.  In  the  first  of 
^lbieiKyfn«/li^t9iGetmutrieCrystallos;raphy,  M.  De  I  apparent 
states  the  laws  of  cryst:illine  symaietry  .md  shows  in  detail 
the  forms  of  which  each  syiteni  is  composed,  these  forms 
bcm^  ri^^ordusly  classctl  .uid  dcdu  cti  frnm  each  other 
according  to  the  method  of  Uravais.  Tables  and  stereo- 
fraphic  perspective  diagrams  are  added. 

The  second  part,  or  PhysiaU  Cryslallo^aphy,  is  devoted 
to  the  eiqilaoation  of  the  physical,  and  especially  the 
optical,  praperties  of  crystailiaed  matter.  It  concludes 
wiA  an  aadyais  of  the  difliefent  crystalline  groups,  with 
which,  following  Ibllardy  the  audior  conoects  we  phe- 
nomena of  isomorphism  and  dimorphism. 

The  object  of  the  third  part  is  the  J^'-^cription  of  llic 
Principal  Mineral  Species.  The  ;iinhor  adopts  a  system 
of  classification  which  is  entireiy  new,  and  wliich  might 
be  called  the  geological  system  of  mineralogy,  because  it 
is  base<l  upon  the  part  which  each  species  plays  in  the 
composition  of  the  earth's  crust.  From  this  point  of 
view  minerals  are  divided  into  four  great  classes: — fi) 
silicates  or  elements  of  the  fundamental  rocks.  (2) 
EjeaMDti  of  Biooal  veins.  (3)  Metallic  minerals,  f  4) 
CwiilHiitiblw  minerahk 

Tbe  wodc  coniiitii  of  550  pages,  with  519  figures 


inserted  in  the  text,  a  chromolithographed  plate,  and 

.in  index  cotiiprising  3500  names,  from  '.'.  h-.rh.  i  knowledge 
can  be  obtained  of  all  terms  employed  in  mineralogy. 


LETTERS  TO  THE  EDITOR 

\Tht  Editor  doet  twi  hoLi  litnudj  rafott-.tih  for  opinions  exprusia 
by  his  rorrtip^trtJenti.  Nothtr  .\m  h^'  undertake  U  rttwm, 
or  to  iorrespond  vith  thf  '■tten  ,'/,  rtjfcttJ  ilgWIMI'l  j^i. 
A'i'  nsdct  is  taken  0/ anonymcui  lornniumi  iitr'nt. 

[THe  Editor  urgently  rrqitests  corttspmiitnls  lo  kap  their  letters 
as  short  as  possihle.  The  pressure  c/t  hij  <patt  is  so  )(reat 
that  it  is  impossible  otherwise  to  inture  Ike  appearanee  evtit 
pf  eommMmi(ati<mt  ecmtaimmg  interestiHg  and  iMvti /acti,\ 

The  Remarkable  Sunsets 

TllF.  rcm.irk.iiile  .iml  licautiful  atmospheric  phenomena  WhlA 
»ithi;i  till-  l.T^t  four  f>r  five  months  have  so  |>o»crfally  attracted 
Attenii  III  :ii  .ill  parts  of  the  world,  made  their  appearance  here 
aVmt  the  same  time  that  they  did  in  England  and  on  the  c>n- 
liuent  of  Lur.>j>e.  It  is  true  th.it  as  early  as  October  14,  1S83, 
something  similar  wav  notice<l  at  Santa  Rarbara,  abiut  7&0 
miles  .south-east  of  this  place  ;  but  the  ch.-vracleristlc  phenomena 
were  not  observed  here  and  at  other  po.sitioiis  on  the  coast  of 
California  until  after  the  middle  of  N<neinlier,  1883.  I  first 
observed  it  on  the  evening  of  November  24,  w  hen  it  |iresen(ed 
a  very  striking  apiMrarance.  That  afternoon  the  sky  had  been 
overcast  ith  dark  clouds,  and  the  south-ca^t  wtn<l  Iiad  brought 
a  slight  rainf  dl.  Towards  sunset  a  bright  furtion  of  sky  ap- 
[  eared  at  the  western  horizon,  extending  to  an  -iltitude  of  about 
10',  while  the  dark  hood  of  clouus  enveIoi-»ed  the  remainder  of 
the  odntial  vault.  At  6  p.m.  the  lurid  redness  (almost  angry) 
of  tbewettem  horizon  attracted  universal  attention  ;  it  had  thie 
•ppeHance  of  a  sky  illuminated  by  an  immeose  canflsgratioB. 
Tloabtkli  the  effect  was  heightened  by  the  contrast  with  die 
dark  canopy  of  clouds.  .Similar  appearances,  more  or  leas  eiMl» 
spicuous,  presented  themselves  OUifa^g  die  remaining  dafS  of 
NovcmlicT.  and  in  a  less  sthkiqg  Buinner  (when  the  weather  was 
favourable)  during  the  month  of  December,  both  after  ran-set 
and  before  Trrf  At  a  quarter  past  six  on  the  morning  of 
Novemher  99  dw  mstero  sky  emitted  such  a  brilliant  ruddy 
light  as  to  arrest  my  attcation  by  the  |>ecii'i  r  rod  iUaatlnation 
of  the  window-curtain  of  ny  faedr  »)ir..  (  in  loeldag  oat,  the 
v(hole  eastcra  sky  was  sees  to  be  drenched  in  gort;e  lus  red. 
I  tiring  the  moiith  of  January,  1SS4,  the  "up()er-gl  v. '  (as 
Miss  Ley  appropriately  designates  them)  became  much  less 
conspicuous. 

At  the  )>eriod  when  the  phenomeaa  were  most  conspleBoas» 
the  atmosuhere  during  Uie  day  Was  not  perfectly  clear,  although 
the  aaolignt  was  not  obscured  to  any  considerable  extent :— there 
was  alw^  observed  a  thfak  veil  of  fleecy  clouds  covering  the 
heavens,  sad  a  wMttrA  ^mn  manifested  itself  aboat  the  aan, 
extending  to  a  dlstsaee  of  aboat  mt  «r  25*  from  his  centre.  It 
is  evident  that  the  suspended  natter  pnxhicing  these  phenomena 
must  have  been  above  the  region  of  the  kfiieat  drri,  for  oniinary 
ehsages  of  weather  and  disturbances  in  the  aftaogphere  did  not 
modify  the  appeanuwas. 

Hut  the  aaaifcttadoos  presented  liy  the  sky  seam  to  have  been 
so  nearly  idendosi  in  aU  parts  of  die  globc^  Uist  detailed  descrip- 
tion* of  then,  as  eaUuMI  hers^  are  naaeoearary.  It  was, 
however,  evident  that  the  idienanena  wen  len  nronoanccd  on 
this  coast  than  th^  were  in  aniqr  odier  eooatnes.  This  was 
iadieated  by  the  iaet  tha^  vAerever  dw  phcnomraa  wew  safi- 
ciaady  devooped.  dw  san  dmfaig  tte  day  was  encuded  by  Bore 
or Usi distinct oolonrsd  hakaor  oommt  wbersas at thb place 
itanoenied  to  aaddiw  more  than  a  wMM  glare  aboot  Oat 
huaiasry.  The  Sev.  S.  I.  Bishop  wiitas  ase  r«d  Hanolahi, 
that  these  direnadc  circles  aranad  the  son  were  ooostaatly 
observed  te  all  of  the  Hawaiini  Idanda  from  rn<—i hii  c  to 
Pecembsr  ic  ttt$i  and  I  nodes  diat  diey  were  obMrvna  ia 
Englaad  as  neqncat  aeeoainaafananls  of  the  upper-glows. 

While  the  large  size  of  these  ooloerad  eirdss  niibt  (as  I  have 
indicated  in  a  letter  to  Seitme/i  seen  to  eooaeat  ttion  wHh  the 
well-known  iee«y>tai  habs  of  23*  radhis,  yet  I  an  disposed 
to  regard  tU*  chrcNnatic  feature  of  the  phenomeaoa  as  auialy 
due  to  the  diffraclive  actbn  of  the  imjioIpaUe  duit-particles 
suspended  in  the  lofty  fupn-cirri  re^ons  of  Ihf  atmosphere. 
Nevertheless,  inasmocui  as  the  expennenls  ef  IL  CooBer  and 
&fr.  John  Aitkea  show  dmt  die  presence  of  dM»psitiefcsh>  die 
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lArttimdtl  b  •wMMtftlktMndtnMllonofiqttMn  vapour, 
ft  it  by  ao  meian  iaptolMtdethat  kt  may  beaMoeiated«itli 
tuM  phaMWWM.  For,  u  dwse  1  >fty  r^ions  mvr,  ewB  witliiB 
die  tiopiob  be  fir  above  the  plane  comiitutiof  the  lower 
bomdaiy  of  the  term  of  perpetual  C'lngelatioa,  me  aoBdeoeed 
vmpoor  mut  aeeeaatily  aanme  the  form  of  agsRcaliow  of  ice 
amnd  tbme  ■odd.  Henee  the  dililRacllvo  eoron*  outy  be 
a*tocietatf  nidtimpeHiMtli  developed  ice«7«(al  babe. 

It  iieai  10  wm  wmottf  vtuaauj  to  Invokt— as  Mr.  RoweH 
has  done  (NATintt,  vsL  xxix.  p.  251)— the  mwUve  agencgrof 
eleetridty  to  aeeoant  for  the  pcr-istent  xutpeaaiMiof  the  volcune 
dust,  even  in  these  ref|om  of  rarefied  air.  If  attennatioa  be 
sufficiently  great,  there  anil  he  no  aeoailiie  aobaidenoe  of  the 
du^t-particles.  Fand«7  ibid  dmt  even  metallic  gold,  when 
minutely  divided,  required  aumth*  to  tnbilde  when  suspended  in 
« ater ;  and  some  rormt  of  ins  ilu  ile  mineral  matter  remain 
suspended  in  water  for  an  almost  indefinite  period.  Now,  the 
du°t  - particles  coni^tituting  the  nuclei  of  condeosatioa  for  fogs  and 
douds  are  absolutely  ultra-mkrvtt^pU  in  smallneis  ;  hence  their 
suspension,  even  in  rarefied  air,  may  be  prolon  ed  almost  inde- 
finitely. Moreover,  it  is  possible  that  air  ma^  pjcse  s  some 
degree  of  viscosity:  in  which  case  the  indefinitely  attenuated 
du«t-particles  mi'jht  have  no  tendency  to  subside,  and  could  only 
Ik-  re  ivived  from  the  atmosphere  by  those  mcleorologicsl 
ajjcncies, — stich  as  the  conden.salijn  of  vapour, — which  tend  to 
au[;inent  their  size. 

Mr.  D.  Wetterhan  (Nature,  vol.  xxix.  p.  250)  refers  to  Mr. 
Kes*clmcyer's  hyp  illic^i<  of  the  atmospheric  origin  of  meteorites 
put  forth  some  tweiily  years  ago,  which  a«cril)e%  them  to  the 
c  inikTis.ation  of  metallic  aiiii  other  v.\]iours  i-sncil  fr  >m  v  il- 
canoes.  If  I  aii  no;  mistaken  this  hypothe-is  was  advanced  by 
Biot  near  the  beginning  of  the  present  century.  The  hii{h 
velocities  of  metorites  is  overwhelmingly /atal  to  ibdx  lerratrial 
origin.  JOHIt  LB  COMTB 

Berlceley,  California,  February  1 


The  recent  sunsets  were  nearly  or  quite  as  remarkable  in  the 
Rocky  M  mntain  region  as  they  were  in  Europe,  and  the 
phenomena  were  very  similar.  There  was  the  same  pcculi  r 
nre-red  after-glow  continuing  for  two  hours  after  sunset,  &C. 
These  unusual  appearances  be^^n  to  attract  attention  soon  af^er 
tlie  middle  of  November.  They  were  most  brilliant  during  the 
Inttmekof  No«anl":'r,  1m:  c  lu'.inned  at  intervals  nntil  early  in 
jnniarT.  The  carefully  kept  meteorological  record  of  Prof, 
r.  H.  Loud,  of  Colorado  College,  shows  that  the  .itmosphcric 
pressure  varied  oonsiderably  during  the  latter  part  of  November, 
out  there  wa*  AO  apparent  accompanying  change  in  the  after-glow. 
The  sunrises  were  also  quite  brillisnt,  but  !e*s  so  than  the  sunsets. 
Late  in  November  I  began  to  observe  the  wide  chrom.Ttic  lult 
which  surrounded  the  sun,  and  at  middiiy  itsually  reached  from 
near  the  sun  to  the  boriaoo.  Sonewlut  Minilar  appearances 
and  chromatic  halos  are  not  uncommon  here,  and  it  was  not  nntil 
after  several  weeks  of  eonparison  of  colours  that  I  became  con- 
vinced that  the  tints  seen  anoad  the  sun  durit^  the  time  of  the 
remarkable  sunsets  weiesomewhat  different  from  thi>^c  ordinarily 
seen.  By  degrees  the'  brick,  or  fire-red,  and  other  abnormal 
tints  of  the  twiUght  hours  have  given  place  to  the  ordinary 
prismatie  cohMui^  and  a  similar  but  le-s  marked  ehaage  could  be 
•eea  in  the  oolona  otMKrved  near  the  sun  durii^  die  daytima. 
Theae  day  ooloon  were  brightest  when  the  sky  was  overcast 
witt  tUn  doods  or  filmy  dm,  though  plainly  visible  when  there 
tvaa  IM  ehmd  to  be  seen.  Tlie  prevailing  day  tint  is  usually  a 
dnll  purple,  but  duriaj  the  time  of  Ute  red  after-glow 
aum  colour  was  duller,  more  like  a  ydlowidi  b(ick«titL 
CohK^  College,  February  8  G.  H.  Stovb 


*'ProtaUa  NalOfa  of  tha  Internal  Symmetry  of  Ciyatala  " 

In  reply  to  the  impnrtaatCTiticiimaoflbred  by  Heir  L.  Sohadce 
on  my  newthaoiyniljUdied  In  NxTintcof  December  so  and  vi, 
lSfa(pp.  i86Bnd90S>— 

lalcug  first  dioM  rdating  to  the  geometry  of  the  subject ; 
dh«  fbUowiitt  cipklaa  wbv  ow  U»  five  symmetrical  aciaiwe- 
OMali  of  poSitt  in  apaat  dNGiiBed  in  my  paper  are  takaa  aa  the 
bads  of  the  theory. 

It  Is  Che  caM  IhaL  prior  to  the  act  «f  gydaBimtinii.  the 
diemieal  atomaof  a  body  Ml  into  some  •raunctried  amntge. 
meat,  it  ta  aatntal  to  sappne  tfiat  th«gr  «>  ao  thraogh  aeow 


ndineneathayeMrtOROuaiMrthai^-aad^  for  annmli^  aamntaal 
r»wil«ion  -and  (bat  a  tiailar  hiihwiict  la  anriei  n aadi  atoat 
ortbaMMDeUadoBatoaisaraandit^  And  if  this  be  aob  tkam 
wlH  be  no  statu  tifmi/iMmm  of  Oa  fwoea  thus  exerted  imHUte 
almmmn  vny  tvtnfy  dittrUmUt  Hm^tmt  tie  sfactMOltlt 
tktm. 

Now  ahhough,  as  {{err  Solineke  has  shown,  there  ia  a  km 
variety  of  symmetrical  arrangement^  >.f  ]>  intaiaspaeelBwIn 
the  points  are  disposed  around  every  unc  point  of  the  ayalem  ia 
pred-sely  the  same  manner  as  ar^iund  every  other,  it  woold 
appear  that  only  four  of  these  regular  systenu,  the  first  four 
described  in  my  |>apcr,  signdly  foifil  the  requirement  of  even 
distribution,  these  four  svstems  bein;  distinguished  from  all  the 
rest  by  the  property  that,  tf  tk*  mtamt  points  grouped  around  any 
paint  of  itthtr  «f  fktt*  fmr  systems  are  jjtnfd,  the  solid  tkm  out- 
lined has  its  edges  alt  cijual. 

And  further,  although  the  fifth  sy&tem  described  in  my  paper 
is  n  t  one  of  IFcrr  .Sohnckc's  tfgular  sy^-tem.*,  its  points  are 
more  evenly  di-trihutcd  through  space  than  those  of  any  of  lhe«e 
s\-.teins  except  the  four  just  referred  ti.  In  this  system  the 
I  proiKrity  is  found  that  either  iin^s  joining  the  nearest  points 
I  around  any  (vjint  uf  the  sy.steni,  <t  lines  joining  the  nertMBCai^ 
i  in  all  cases  ontline  a  solid  »vh->se  cd^es  are  all  equal. 

.\s  !hu  five  systems  I  h.ive  in  my  pi]>er  too  vaguely  distiu- 
gui  l.ctl  as  "very  symmetrical  "  thus  stand  alone,  and  moreover, 
if  my  views  are  adopted,  they  appear  to  be  adcjuale  to  all  c.ises 
'if  cry-tallis.itirin,  I  s^iM  incline  to  think  th.it  the  chemical  a'unis 
nf  I  Diiir^  all  -lit  t(.i  cty~.t,dlise  .ihvays  have  one  or  other  of  these 
fue  kinds  uf  symiuetrical  .arraii(;enient.  If  I  am  »r  ng  in  this, 
and  s  ane  othir  >ymmclrical  arr,uu;ements  are  admissible,  the 
general  lines  of  the  new  the  iry  will  ii()t  however  be  affected. 

Next,  as  to  ihe  bearing  of  the  theory  on  chemical  valency  and 
the  usu.il  conception  of  a  chemical  molecule,  it  may  be  remarked 
that,  while  there  is  no  clear  knowledge  of  the  nature  of  t!ic  u  iMn 
between  the  different  sorts  of  atoms  in  a  comjKiund  by  which  to 
ttst  the  new  theory,  this  theory  appears  to  receive  support  from 
the  phenomenon  of  electrolysis.  For  the  fact  that  one  ion  b 
liberated  at  one  ]>ole,  the  other  at  the  other,  while  «i>  apfssrcnt 
itlkration  takes  pUice  in  Ihe  Jluul  het-.vecn  the  jjoes  to  show 

lhat  any  l  articul.ir  at  uii  can  change  its  partners  wilhuut  di^si>lving 
the  chemical  tic-  -ul^i  tin^  between  the  several  atoms  of  tlie 
compound,  and  tlnis  f  lv>:lul^  the  view  that  similar  alomacqaal^ 
near  to  a  particular  atom  are  similarly  related  to  it. 

As  to  my  supposition  that  the  expansion,  or  contraction, 
occurring  in  the  act  of  ery^Iallisati  ni,  i^  dm-  t  •  the  increased  or 
diminished  repulsion  exerted  by  jijw.v  .'«,')•  of  the  atoms  of  a  Ixxiy 
on  surrounding  atoms,  it  i-,  perhaps,  interc'tin^;  to  notice  that  if 
this  conception  couM  be  extended  t  i  Ihe  ^^!scous  state,  and 
the  expansion  to  the  state  of  {;as  of  any  comp  mn  i  attributed 
to  the  agc:icy  of  certain  atoms  in  each  molecule,  or  i  l<:ai  unit,  to 
the  exclusinii  of  the  rest,  the  simiile  relations  fjund  ^ubsi^ting 
betMctn  the  voliiuies  of  conii>'>unds  .md  the  volumes  of  their 
uncombined  constituents  mi^ht  in  this  way  be  accountetl  (  ir: — 
Thus  the  fact  that  aijue  ius  vapour  has  a  volume  two-thirds  tliat 
of  the  added  volumes  uf  the  hydrogen  and  oxygen  of  which  it  is 
composed  would  be  cxj>lained  if  all  the  gaseous  expaadOBOfddt 
compooad  is  due  to  the  hydrogen  atoms  only. 

MwMUIOil  WiLBasum 


"Mental  Evolution  in  Animala" 

Mr.  Farasat  does  not  seem  to  have  quite  understood  one 
ixiint  in  my  eoauaaat  on  hi*  letter.  I  said  that  whether  the 
action  of  the  skate  was  accMental  or  designed,  "  in  either  case, 
under  the  eondidons,  and  more  especialqr  the  'attitude'  de- 
scribed, seisure  of  the  food  at  the  proper  MMttent  can  only  be 
ascribed  to  the  sense  of  smelU"  \Vhen  we  remember  the  form 
of  a  skate,  it  is  certain  that,  under  the  conditions  described,  the 
animal  could  not  see  the  approaching  food,  and  therefore  Mr. 
Faraday's  illnstretion  firom  the  cricketer  would  only  hold  if  the 
cricketer  continued  to  hit  the  ball  after  he  had  been  blindfolded. 

I  do  not  caie  to  continue  this  diMmssion  ;  but  I  may  say  that 
as  the  glass  wall  of  a  lank  is  not  an  object  upon  the  solidity  of 
which  a  skate  would  be  likelv  to  calculate,  and  as  the  sense  of 
smell  in  this  animal  is  so  highly  developed  that  it  might  eash| 
mve  rise  to  "  Ihe  appearance  of  co-ordination  "  described,  I  stiU 
think  that  the  inddent  was  probably  accidentaL  Aiqr  other 
piece  of  food  happening  to  approach  cbt  noaih  woaU  ao  danbt 
have  been  idaed  in  jnat  the  aama  wwj. 

OmsoB  J.  KOHAMI 
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WBisltaMMl^farflieatlce  of  rdteniiaf  a^r^'i«"%  lahoald 
aatMiHliiedai  CMnaentinz  upon  BCr.  ^tamamt  tatter  «n 


I  week's  Natokb  (p.  37$}, 
to  bam  udantood  my  "rabjecttw  vfrifiotfion"  • 

vhatdiCmat to ttat which  I  ialwdad  to  eiwvirl9tM 

ThMfahttOMMlkadhldtotto  p«ycbolo|^-H^  of 
yacUoB.  Bjr  this  method  I  obtain  ccrtun  reiute.  TiMeiMHili 
rooammaioete  to  mr  iw^hoar,  end  he  fav  introepcctioB  verite 
•them  for  himeelf.  This  I  call  "rabmittiag  the  rcealts  to  the 
te«t  of  mbjccdve  verification."  In  this  way  and  in  no  other  can 
atoieneeof  hwman  p«yd>ology  be  OOBStittcd 

I  remember  oaoe  seeing  a  scboolfeUow  caaed.  He  did  not 
ttodw  hot  grew  deadlv  pale.  "  Did  it  hart  mach  7  "  I  asked 
afterwards,  in  schoolboy  fashion.  "Hnrt!  Who  care*  for 
pain  7  I  was  caned  for  a  lie  that  I  never  told."  I  can  remem- 
ber to  this  day  the  indignation  that  hiv  words  roused  within  me. 
I  conld  verify  to  some  extent  the  tme  nature  of  bis  feelings. 
How  can  I  verify  the  feelings  of  my  do;;  ?  The  feeling  that  I 
infer  may  lie  as  nf  the  mark  as  the  mere  pain  I  fancied  my 
schoolfellow  smarted  under.  Without  myself  becoming  a  dog, 
I  can  never  knou  the  (rue  nature  nf  my  dojj's  feelings. 

Mr.  Romanes  coritciuis  that  "the  invoSmitary  jfro.in  of  p.-<in, 
the  jiali'ir  of  fear,  ami  a  lliouvand  other  utiiiitended  exJlrei^^ioIiS 
of  emotions,  as  well  as  a  thuusand  other  uniiitendctl  expressions 
of  tboa^ht,  are,  .xs  it  is  provcrhially  said,  '  more  eloquent  than 
words."  '  In  thii  I  cannot  agree.  The  groan,  the  pallor,  tell 
plainly  of  some  intense  feelinj;  ;  of  its  luiture  tliey  can  tell  us 
little.  So  do  t!ie  actions  of  animals  testify  to  s  .me  correspond- 
ing mental  st.Ueii  ;  of  their  nature  w  e  eaii  f  >rui  but  a  dini  ci  in- 
ception. Out  of  .such  dim  conceptions  no  science  nf  c<imi>ara- 
tivc  psychology  can,  as  it  seem-,  to  me,  be  con»titute<l. 

Whether  this  is  cnmmnn  sen<e  (for  which,  by  the  way,  in 
these  matters  I  ha\c  ni>:  quite  so  much  reverence  as  Mr.  Romanes) 
or  "an  ingeniously  constructed  argument  of  scepticism,"  1  must 
leave  others  to  judge. 

In  conclusion  let  me  thank  Mr.  Romanes  for  his  letter,  and 
aaenre  him  that  1  shall  give  to  his  objections  to  my  physiological 
theory  of  instinct  that  weight  which  I  feel  to  be  due  to  the 
opinions  of  one  from  wlww  mllioge  I  have  learnt  much  and 
hope  to  learn  more.  C  LtovD  Morgan 

UahonUy  Coltai>^  Briatal,  Fefanoiy  as 


Psotectioa  bjr  Mimkiy— A  Problem  in  MntbemntJeal 


Vndkr  the  abort  beading  fa  the  J^mm  WeOfy  MmS  of 
Febraary  3,  1S83,  we dicirntttBtiM  to  wMt appeuM  to  as  an 

error  made  by  Mr.  Alfred  R.  Walhwe  in  a  letter  to  Natvrk 
regarding  the  protection  gained  l>y  two  distinct  species  of  insects 
of  distasteihl  nature  assimilating  in  appeaianoe  when  subject  to 
Uie  attacks  of  young  and  inexperiencra  birds.  The  article  was 
sent  to  Mr.  Wallace,  who  by  letter,  and  in  an  article  in  Nature, 
vol.  Hvii.  p.  481,  without  hesitation,  acknowkdged  the  correc- 
tion, say  ing^that  be  had  misstated  Dr.  Miiller's  propoeition.  He 
then  gives  Dr.  Miiller's  own  wtA%,  which  are : — "  If  both  species 
are  equally  common,  then  tx>th  will  derive  the  same  benefit  from 
their  resemblance — eadi  will  save  half  the  numt>er  of  victims 
which  it  has  to  furnish  to  the  inexperience  of  its  foes.  Uut  if 
one  species  is  commoner  than  the  other,  then  the  benefit  is  un- 
eijually  divided,  and  the  prefcrtional  adzvintiigt  for  each  of  the 
two  species  which  arises  from  their  resemblance  is  as  the  si/iiart 
of  their  relative  numbers."  This  alters  the  qucsti  in  alto^ctlicr. 
Mr.  Wallace  had  stated  it,  through  an  oversight,  nui:e  otherw  ise. 
He  said: — •'The  number  of  individuals  ^acriflced  ^^  divided 
Ijetwecn  them  in  the  proportion  of  the  Miuarc  of  their  resj^^tive 
nuiul<;rs,"  Such  u  a--  'Aliat  we  took  .  liiuetiiin  to;  arid  we>howed 
tliat  it  was  not  accordini^  to  the  i|iians,  but  to  the  simple 
numbers. 

Mr.  Wallace  carriei*  out  his  article,  w  hich  i>  acc  mip^nied  by 
oi^e  by  Mr.  Meldola  (p.  482),  to  show  by  examples  how  it  is 
that,  notwithstanding  the  tots  is  in  direct  ratio  to  the  numbers  of 
each  species,  the  proportional  Jij;  in.;  llir<iui^h  resemblance  is  in- 
▼ersely  as  tht  squ.arcs  ;  and  he  further  says  : — "  The  advanta;^e 
will  be  measured  solely  by  the  fraction  i.f  iis  t>u'u  numhrs  *aved 
from  dcstractioo,  not  by  the  proportion  this  saving  bears  to  that 
ofthBoltereMctaa."  On  tUt  Mr.  McUok  naarkt  Ite 


fact  that  thr^c  numbers  stand  to  one  another  in  the  ratio  of"  tbo 
squares,  "is  a  mathematical  necessity  from  which  I  do  not  see 
how  we  can  escape."  Now  even  if  this  latter  statement  were 
strictly  correct,  we  fail  to  see  how  it  affecLs  Mr.  Wallace's  state- 
ment. We  shall  .show,  however,  that  it  is  not  correct  but  only 
an  approaimalion  when  the  number  eaten  by  the  birds  is  a  small 
percentage,  for  as  this  becomes  greater  the  ratio  of  proportional 
advantages  increases  considerably  above  that  of  the  squares. 

The  proportional  advantage  that  either  species  has  after  imita- 
tion  over  m  former  state  (l>efore  imitation),  appears  to  be  accord- 
km  to  die  fnedon  of  il>  original  number  remaining  Kecause 
wule  in  its  former  state,  should  it  lose  one  half  its  numlier,  it 
would  have  nne-half  left,  u  hilc  if  it  after  imitation  lost  only  one- 
fourth,  it  would  have  three  fourths  remaining  ;  a  clear  advantage 
of  one- fourth  over  one-bal(  or  50  per  cent.  This,  however,  u 
not  a  simple  case  for  an  example  when  we  come  to  consider  the 
relative  numbers  of  the  two  species ;  we  will  therefore  put  it 
thus . — A  has  double  the  number  of  B.  Snpponig  that  when 
dissimilar  A  loses  30  per  cent.  theaB lam 00 percent.  But 
after  assimilation  both  lose  in  the  same  proportion,  namely,  so 
per  cent.  A  has  consequently  an  advantage,  over  its  farmer 
itate,  of  10,  and  shnilarly  B  of  4a  But  in  Uie  fonaer  Male  Ibe 
remainder  of  A  not  lost  was  70  per  cent.,  wUDtHhatof  B  wai 
40  per  cent.,  so  that  A's  real  advantage  is  10  en  70  or  14*3157 
per  cent,  and  B's  40  on  40^  or  too  per  eeat  Theee  two  numben 
do  not  bear  Dr.  Miiller's  ratio  of  I  to  4  (the  squares  of  the  mm* 
hers)  but  a  greater,  namdy,  i  to  7  -  i*  x  40  to  2*  x  7a 

The  foliowiog  '^mplti  will  iUuatrmte  the  inaeasing  ratio  t— 

I.  A  to  B  as  a  to  I. 

If  when  disriaailar  A  loeei  ao  per  oent  then  B  loses  40  per 
cent.,  the  remaiaa  beiag  for  A,  80  per  cent ;  Car  B,  60  per  cent. 
When  similar  tech  loecs  Iji  par  eeatt  taavivg  remains  of  86| 
per  cent. 

Tbeadvaalafato  AdbanfoMbtbecnemof  S6|omSo  on 
80  =  8-13  per  cent,  and  fbe  advaaitifa  to  B  it  Hm  cnna  of  861 
over  te  on  60  a  44*44  per  cent  Theaa  adtaiilagi  eeaipafed 
tocachodieraraaa  t  to  5-33  (aoeordiaf  to  Dr.  MOkr  1  to4)* 
S.  A  to  Baa  3  to  1. 

.  loaee  ao  per  eent. ;  B,  60  per  oanL 

A  loiM  15  par  cent. ;  B,  15  per  ceat, 

85-85. 

Advantage  to  A  nOMI  of  8$  over  80  oa  So  m  ^5  pi 
Advaatafe  to  B  eiwen  of  8$  over  40  oa  40  s  tta'S  1 
Ratio  I  to  18  (MflUcr  i  to  9). 
^AloBaaAto  i. 

ufmimDar  A  loeea  ao  per  cent.  ;  B,  80  per  aait. 

80— aa 

Similar  A  kces  16  per  cent. ;  B,  16  per  rent 
84-84. 

Advantage  to  A  excess  of  84  over  80  on  80  =  5  per  cant 
Advantage  to  B  excem  of  84  over  10  00  ao  B      par  ceat. 
Ratio  I  to  64  (MUUer  I  to  16). 

Dr.  Mfiller'i  sqaares  require  to  be  multiplied  by  the  remains 
per  cent,  (taken  also  inversely)  of  the  two  species  when  dissimilar, 
to  tiring  out  the  ]>roper  ratios.  Thus  :  i  to  4  (the  squares)  in 
the  first  example,  mulliplic<l  by  60  and  80  respectively,  give  60 
to  320  or  I  to  5  33.  In  the  secmd  I  x  40  to  9  x  80  —  40  to 
720  or  I  to  18.  And  in  the  third,  I  x  20  to  16  x  80  =  ao  to 
1280  or  I  to  64. 

It  will  be  understood  therefore  that,  whether  we  reckon  the 
proportionate  advantage  that  each  species  obtains  over  its 
previous  state  of  existence  by  the  mimic,  or  calculate  the  ratio  of 
jiroportionatc  aiJvantaj;e  of  mimicr)' IwtH  ccn  the  two,  the  com- 
pari-on  has  to  be  made  with  the  state  each  would  have  been  in 
ha  l  n  ■!  niiriiii-ry  taken  place,  iniiitate<l  by  the  jiroportion  of  sur- 
vivors c.il!i  wTutd  then  have  had.  If  we  ignore  thi..,  the  com- 
parison 15  untrue.  Wl.it  we  want  i-<  the  advantage  a  ^-lyecies 
which  aii  i]  t.  mimicry  has  over  one  which  fails  to  do  mj.  So 
that  if  ue  peak  of  one  numerous  species  A,  and  two  e<jual  non- 
numerous  sixrcies  15  and  B'  ;  if  B  mimics  A,  while  B'  mimics  no 
s]>ecics,  1$  receives  protection,  and  thus  has  an  advantage  over 
It',  which  in  particular  cases  may  amount  to  so  mitch  tliat,  while 
1!  sursivcs  H'  may  liecome  aateiariaatad.  TUa  la  perhapetha* 
simplest  wiiy  of  putting  it. 

It  must  be  remembered,  how  ever,  that  I!  does  no  harm  to  A 
by  mimicking  it ;  on  the  contrary,  the  act  of  mimicry  is  of  ad- 
vantage to  A  over  its  former  state  of  existence  as  well  as  to  B  ; 
but  A  being  the  more  numerous  the  advantage  ia  less.  Still 
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Pro|)ortionally  they  snffer  from  the  ravageo  of  the  birds  e<iaall]r ; 
the  percentage  of  losnes  is  the  same  ;  they  are  on  equal  terms. 
No  matter  how  long  they  continue  the  ossr^ciation,  neither  gains 
nr>r  loses  on  the  other ;  ibottfli  through  one  iieing  more 
numerous  it  lo^es  more  individml^  jct  equally  in  proportion 
u  i(h  the  other.  So  that,  if  oM  it  twloe  MBcrons  as  tbe  other 
at  the  time  of  aitlmiliitioi^  it  mNt  fllmya— oHmt  eoadlliona 


being  equal— reaaiB  twiee 
W*  now  give  ibc  BMha 


Deiignation  of  spcdea   

(1)  Original  number  

(2)  No.  lost  without  imitation  ... 


ndnctioai— 

A  I 
«  >| 


B 
h 


(3)  Kcuiains  u  itli  lilt  imitation  ...     («  - ')     |  - ') 

(4)  Nu.  loil  wit!i  iiuilasion      ...  ~ — f 


,1  +  f>  l!  +  t 

(5)  Remains  Hiiii  imitation      all  -       —\  ilt  -  ) 

(6)  Excess  of  remains  due  to 


imitation,  or  aMtdit  md- 


he  at 

" 

(8)  Katio  of  cxcciH  to  remains 

witboot  iaritalim  (6) :  (3), 

or  proportional  advantart  — ^-  .        •       '  ,  •  .  — 

(9)  Ratio  of  pmportioMl  ad- 

vrntaae  of  B  to  impoiw 


tlooa)  Ad  vantage  of  A 


I  - 


I  - 


From  (8)  wc  !see  that,  if  e  <  i  <  a,  there  i^  a  proportional 
advaata;.'c  to  bi.th.  the  mimicry  "i*  twice  blessed,"  but  the  pro- 
portional advantage  to  B  is  greater.  If  ^  is  zero,  there  u  no 
advantage  to  either.  If  ^  ^  <  a,  the  prop,  advantage  to  B 
infinite,  while  tliat  to  A  is  still  finite ;  thia  is  as  it  oiwht  to  be, 
seeing  that  to  B  it  is  a  case  of  "le  be  or  aot  to  be,"  of  cdHenee 
with  mimicry  or  extinction  wilhoat  And  in  tills  extreme  ca^ 
it  must  be  evident  to  every  one  that  the  ratio  of  «'  1 1\  both 
terais  finite^  ««wot  be  the  ntio  of  the  mfinite  edvaub^  of  B 
to  tbefinlMaidvintafeof  A.  Thegnelorfthegraaiwanbotli 


Vtam  to)  wc  aae  diet,  If  #  ia  mdl  eoaapared  to  t  and  «,  the 
ratio  ii  nearly  e* :  f  (Milltr^  Urn),  but  the  larger  e  U  the 
Mbm  it  deviate*  from  ^  kw,  oe  ratle  beooming  rapidly 
gnaiar  (hnne* ;  t\  and  tmmmmf  Iniai^aefeppraacfaes  i. 

To  aoMlnJa,  w  aaey  point  ot  that  iMIiart  kwr,  as  given  in 
his  own  ernda  end  qaoM  eboNb  ia  inoompietdy  euuidated, 
and  bnt  for  the  numenoal  enmfdes,  it  might  lead  any  one  astray 
ae  to  uliet  law  ia.  It  ought  to  have  tkf  ratU  laiBrpoiaied 
between  '^aad"  and  **the  froportumaJ" ;  ^lM»**mkm$itagt  " 
and  -Muan"  «ng|tt  both  to  be  pfairal ;  "niatlve"  «a|^t  to  be 
fitpaellve ;  and,  liMly,  ibe  Cm  ttttt  the  ntio  li  invetae  ihoold 
beeapUdtly  alaiad. 

Fladly  we  wiencjale  onr  lew.  Let  flwre  be  two  species  of 
unaelBeaaallydiMAefialto  yonnf  bhd%  andlat  ft  beanppoaed 
that  the  binb  woeld  destroy  the  same  number  of  Individ  eak  of 
•Mb  before  they  were  educated  to  avoid  them.  Then  if  thes  .- 
iMecM  are  ihoronghly  mUed  and  become  unditiinguiiihable  to 
tlw  bilds,  a  prafortwnaU  tuhanUtgt  accrues  to  each  over  itv 
former  state  ii  exi-tence.  T^esKproptrtumattadvaHta^fs  arc  in- 
versely ill  the  du|)hi:ate  ra'.i'jof  their  re* peed ve  original  numlvrs 
cuni|>ouuded  with  the  ratio  uf  the  respective  percentage^  thai 
would  have  >urvivcd  without  the  mimicry. 

This  latt  "ratio  com|v>undcd  "  correct •  MullerV  law,  liut  wc 
Still  think  with  Mr.  Wallace  th.-it  the  law,  even  uhen  corrected, 
has  not  much  bcarin),'  on  the  (]\ieslioi)  that  the  iiidivithuil 
at>>olute  advantaiics  (O)  ah  i\c,  tngethfr  «  \\.\  the  probable  value 
of  t  and  the  ratio  ;  /'  indic.ittd  !iy  rehu\t  tn'  [ueiicy  of  ciipturi', 
solve  the  viliole  l  llc^  llll.  In  our  fir>1  |i,<]icr  al-ove  nu'iiri  nicd 
wc  cstnl)!i-hcd  foriiiul.i-  f  r  caltulalcij;  ili-sc  last-named  ttciU!., 

alth  lu^h  111  a  iiiitcrciii  iM.iiiiRr  i'im  n  luuI  tjuito  independent  of 
MuUcr's  law,  which  wc  had  not  then  seen. 


Toltfe^  J«P«^  Novtmber,  1883 


1  HOM.\s  Kl-AKI^rxN 

Thomas  Alkxandu 


CbflMinn  Cmnad  Sprang^ 

I  BKAMI  acquainted  with  Christian  Conrad 
work,  *'  Das  entdeckte  Geheimniss  der  Natur  im 
!•)  der  Befruchtung  der  lilumci "  (Berlin,  1793)  in  1850  at 
the  University  of  Berlin  through  Prof.  C.  H.  Schulti-Schnl- 
zenslein,  who  brought  it  forward  in  one  of  his  lectures  on  botany, 
prai'dng  Sprengel's  gooil  observations  and  illiutrations,  but 
making  his  telcnl  >;^ical  views  apjicar  so  irk«omc  as  to  dispose 
his  hearers  rather  to  depreciate  nnd  reject  the  ho>k  than  be 
attracted  to  it  by  respect.  The  v.diii-  i  f  Sprenfjel's  treatise  in  its 
bearm;;  vi  the  the  ir>-  ot'  -election  \\  as  fir  t  rcco>.^isefi  by  Chirles 
Durw:  '.  wlifi-e  « ritiiifj^  rccalU-d  ll'.c  :eniiri.a!tle  bonk  to  my 
mind,  ind  iiuluced  mc  to  buy  it,  which  1  did  at  a  vcnr  cheap 
rate  al  an  oM  l>o  >k-sbop.  K.  IfonOB 

Kiel,  February  18 

Circular  Cloud  Bowa 

I  rANCV  that  the  phenomenon  described  by  Mr.  Flemiag  ia 

nr  issue  of  Jamiaiy  31  (p.  310)  is  not  a  very  uncommon  ooe. 
las  tvrioe  fallen  to  my  lot,  when  in  Switzerland,  to  be  a  wit- 
ness of  these  spectral  shadows. 

On  the  first  occasion  I  was  with  a  party  of  three  on  the 
mountains  to  the  nr>rth-east  of  Monlreux,  almost  opposite  the 
Ca{)c  de  Moinc.  It  was  midwinter,  and  the  day  was  very  clondy, 
even  in  the  valleys,  while  the  hi^h  i,'round  on  which  we  aitood, 
and  all  the  surrounding  peaks,  were  conijiletely  swathed  in  mi«. 
Suddenly,  aud  un  icr  the  impulse  ap|>arently  of  a  blast  of  wiriti 
from  i>elij\v,  (he  mist-  around  ns  were  almost  entirely  di^sijia'cd. 
and  lew  sickly  >;leam-  /)  ■.uii-I.ine  filtered  through  the  fo^.  At 
t  at  m oiiicnl  we  saw  jji(;a!itic  images  of  our-clvcs  projcctcii  ots  to 
the  wall  of  va|>c)ur  cti-hroudin^  the  Cafie  de  Nfoine,  iinmwliitely 
np|)nsite  the  point  where  the  sunbeams  had  permeated.  The 
eflcct  »  a.s  very  transitory,  nnd,  an  far  ae  I  lenHubtr,  i"" 
n  >  i>rismitic  c  dourt. 

I'lie  eirL'timstancesandorwUAlMWlhn 
were  as  fMliows  ;  — 

In  Au^just  last  I  was  standing,  \wX  liefjrc  Huuset,  on  the  suniF 
mit  of  the  Nic-en,  in  company  with  a  friend.  The  day  had 
liec  1  very  hot,  and  wc  were  just  remarking  on  the  extraordinary 
diiTcrcnoc  in  tcm|>cratuie  between  mir  elevated  position  there 
m  et  <iii:  i:.i»ti  »n  a  few  hours  l>cfore  on  the  Lake  of  Thun,  when 
we  saw  so:iie  scatteied  » isps  r.f  cloud  ri>ing  out  of  the  depths 
iK'tow.  These  increased  rapidly,  lx>th  in  size  and  number, 
uniting  as  tiicy  rose,  till  the  « inae  abyss  presented  the  apijear- 
ance  of  a  ecthin^  c:!uld.'-..n,  fr  111  uliich  wa^  cscapini;  a  dense 
cloud  of  steam.  The  pro*pect  towards  the  cast  was  qaidUy 
blotted  out,  w  hile  the      ui  Oe  oppoaite  qtttrter  nmained  as 

clear  as  biforc. 

We  ill  11  au  dim  and  frag.ueiiM: y  sjun,  prismatic  c<d  lurs 
in  the  cart.iiii  of  cl  ud,  and  these  becAuie  lu  ne  defined  anil  vivid 
Us  the  thickness  uf  the  cloud  iiicrease^l.  Finally  there  appeared 
a  very  distinct  circle  of  rainlMi  v  hues,  with  our  own  figures 
looming;,  weird  and  awful,  in  its  centre.  Both  images  were 
viiihle  to  myself  and  my  companion,  (hmiijh  each  ould  «cc  the 
other's  r<  t'.-i  ti  111  more  distinctly  than  his  ovn, 

Mr.  W!iyiii|>er,  in  his  "Ascent  of  the  .Nl.itterh^ni,"  inintioDi 
an  iustmce  in  which  the  prismatic  c  douri  assumed  the  sh.ipe  of 
crosses.  This  efTect,  occurrinjj  as  it  did  soon  after  the  fata!  acci- 
dent which  marked  the  conquest  of  the  m  mntain,  filled  the 
minds  of  the  guides  with  .sujierstitious  horror.  From  my  ow  :i 
experience  on  the  Niesen  I  can  well  imagine  that,  as  Mr. 
Whympcr  s.u>;i;ests,  this  form  could  1>e  accountctl  for  by  the  snp- 
|iositi  m  that  there  were  several  circles  interlaced,  and  that  only 
se^;meDts  of  them  were  visible  from  the  point  at  which  he  and 
his  c  imi^ions  siosd. 

Perhaps  same  of  your  readers -may  be  able  to  explain  the 
exact  atmospheric  OOodltioiM  vnder  which  thc:>e  ap^searance- 
l>ccome  possible.  £.  H.  FiutSTOlcm 

Bewdky,  Febniaiy  at 

On  the  Abienee  of  Earthworms  from  the  Prairies  of  the 
Canadian  North  West 

In  Nature  of  Jan.  3  (p.  213)  Mr.  Robert  M.  Christy  writes 
on  the  ab<«nce  of  earthworms  from  the  prairies  of  the  North- 
West. I  can  confirm  his  statciuent<!,  and  extend  them  to  cover 
the  prairies  of  Kansas,  the  Indian  Territory,  Idaho,  and  Wash- 
ington Territory.  In  all  the  above'Oientiotted  territory  of  the 
United  Stales  die  soil  is  nore  or  len  alkaBna^  and  H  aeon  to 
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me  that  to  this  caus«  the  absence  of  e,irtli  .\oriu;  may  be  .ittri- 
buteil.  Ant«  and  burrowing  beetle  ,  I  r  ill!.- I  irv.L'  of  the  latier, 
are,  however,  cutntnon,  niul  no  (ioul.t  <1<)  imt.  h  scr\icc  in  tlie 
manufacture  of  ])larit-foiHi,  as  well  a:i  in  the  dcstructioti  of 
decaying  material.  At  Hoisc  City,  Idaho,  some  cnthusii.stic 
di^cii'les  of  I/jiak  Walton  imported  and  siuce  ^falJy  reared 
the  covetcrl  t'ait  for  tbor  filh^hooa  ia  >o!l  '-iiite<l  t<>  the  habitat 
of  the  Lmnbricida:.  Timothy  £.  Wilcox 

VneonCTBamck..  Wasbii«|onTi(iiie«]r» 
January  jo 

F.S.— Am  cnavwnifbndiaAnlib  and  Egypt? 


ZOOLOGICAL  RESULTS  OF  THE  WORK  OF 
THE  UMJTED  STA  TES  F/S//  CO.\f.\HSSlOA' 
IN  1883 

T  N  the  mmmitt  of  l8te  the  United  Sutes  Fish  Com* 
*  missiM  tteuBwr  FM-Hamk  began  ber  lint  work  ia 
dndgiag  upon  tbe  Golf-Stream  slope  seventy  mites  south 
of  Rhode  Island,  working  in  from  75  to  600  fathoms  of 

vater.    UfHin  this  stce[)  submarine  t  imk   fveral  hundred 
species  of  Invertebr.Ui  s  were  found  '.stiuh  proved  to  be  , 
new  to  the  Am-riciti  (ii.-t.    M.in\  wne  eiitiidv  new,  ! 
others  had  been  described  from  the  Mediterranean  and  the 
deep  waters  off  the  west  coast  of  Europe,  and  some  were 
identical  with  fossils  from  the  ItaUan  Tertiary  and  (Qua- 
ternary deposits,  this  being  true  of  the  shells  more 
paitiailariy.   These  spedet  have  long  tiace  been  de- 
•cribed  In  American  scientific  publications,  and  two 
aobeeillient  summers  of  work  in  this  region  have  brouf^ht 
to  light  numerous  new  and  additional  species,  and  at  the 
same  time  very  nearly  cxii.uistcd  tlie  region.    The  t  ish-  < 
Htvivk,  built  for  the  purpose  of  serving  as  a  tloatini;  shad-  ' 
hatching  station  to  work  in  the  shallow  inlets  of  Chcsa-  , 
pealce  Bay,  was,  during  the  summer,  when  she  could  not 
cairy  on  her  intended  work,  made  use  of  for  dredging 
panoses,  work  for  which  she  was  not  well  suited,  for  ber 
shallow  draft  and  round  bottom  icndcffed  bcr  tmsafe  when 
Hx  from  land  and  liable  to  enconatcr  Mi|ri>  weadier.  She 
coold  make  trips  only  when  pleasant  weatnerwas  assuted 
for  at  least  twenty-four  hours,  thereby  losing  much  valu- 
able time  which  could  have  been  saved  if  a  perfectly 
seaw  orthy  vessel  had  been  at  the  command  of  we  Com- 
mission. 

Accordingly  in  1882  an  appropriation  was  obtained, 
and  early  in  1883  the  All«itro-^s  was  launched,  and  made 
her  first  trip  shortly  afterwards.  So  mnch  has  been 
written  about  tbe  Alhatrou  that  a  mere  pasting  notice 
will  suffice.  She  is  a  looo-too  iron  vessel,  334  feet  long, 
and  drawing  la  feet  of  water.  On  the  port  side,  near  the 
bows,  the  sounding-machine  is  placed.  Just  forward  of 
the  pil<i!-luit!so  is  tlie  dre  Iging  luai  hinc,  and  here,  in  a 
clear  space  leit  for  the  purjiose,  the  ro\iglicr  work,  picking 
cut  the  specimens  from  the  iinid,  ^'v;c.,is  done.  .\lt  of  the 
pilot-house,  with  a  chart-room  intervening,  arc  the  two 
laboratories  and  a  store-room,— an  upjicr  .ind  lower  la- 
borator\  ,  and  the  store-room  beneath.  The  finer  sorting 
and  microscopic  woric  is  done  in  the  upper  laboratory, 
th  is  being  lighted  1^  a  ^yligbt  and  four  deck-windows. 
The  libiary  is  tai  this  room.  In  the  laboratory  beneath 
are  cases  of  bottles  ready  for  use  and  for  those  containing 
specimens,  and  a  bench  is  placed  on  two  mds  of  the 
room,  where  rough  sorting  can  be  done.  In  the  room 
below  this,  liottles,  jars,  tanks,  dredge*,  net«,  and  all 
appar.itus  u-cd  in  the  work  are  contained.  .Alcohol  is 
f a  rric'd  in  a  large  copper  tank.  In  the  upper  laboratory 
arc  two  copper  tanks  each  of  32  gallons  capacity,  one 
CO  ntaining  fresh  water,  the  other  95  per  cent,  alcohol. 
IJ  y  means  of  faucets  each  can  be  drawn  from  its  rcspc  Hivc 
ta  nk.  Tbe  rest  of  the  ship,  with  the  exception  of  a  lew 
St  ale-rooms  reserved  fsr  naturalists,  is  given  over  to 
m  achinery  and  quarters  for  officers  and  crew.  She  is 
m  anned  from  the  navy,  and  is  under  the  comnund  of 
L  loot.  G.  L.  Tanner,  U.S.N.    Electricity  is  used  for 


li^htiiip,  I'lush  incandescent  lights  being  used  for  ordinary 
purposes,  while  an  arc  lamp  suspended  from  the  rigging 
lights  the  deck  so  well  that  work  can  go  on  as  >vi  :i  hy 
night  as  by  d.iy.  Engineer  Daird,  U..S..N.,  chief  engineer 
of  the  vessel,  has  succeeded  in  making  an  incandescent 
light  that  when  lowered  to  100  fothoms  will  neither  be 
crushed  nor  extinguished.  Used  in  connection  with 
some  deep-sea  trap,  this  will  undoubtedly  give  good  re> 
salts  in  capturing  such  quick*mot!oned  fish  as  woold  avoid 
the  trawl  but  v.-nuM  be  attracte<I  by  brilliant  light.  The 
apparatus  in  use  the  best  which  the  past  experience  of 
the  Kish  Commission,  l'..S.  Coast  Survey,  and  European 
dredging  expeditions  couUi  suggest.  The  vessel  is  so 
construL'ted  that  she  can  go  backward  as  e.isily  as  for- 
ward. When  the  iotin<iing  wire  is  running  out,  she  can 
go  completely  arour.  1  r.  k  ithout  causing  it  to  depart  from 
Its  perpendicular.  Thai  the  Albatross  is  perfectly  sea- 
worthy and  that  the  machinery  and  apparatus  and  (be 
vessel  itself  are  in  the  best  condition  has  been  proved  by 
the  numerous  trips  made  during  the  year  just  passed,  and 
by  the  rough  \\ca:her  enc(n:titered.  Starting  early  ia 
18S3  upon  her  trial  trip,  -he  w<  ru  into  w.ater  as  deep  as 
I2CO  r.ithom>.  .Vttcrward^  nunienus  trips  were  in.ide  in 
the  deeper  waters  off  the  southern  coast  of  New  Englancl, 
some  lasting  a  month.  The  principal  work  was  done  in 
from  1000  to  2000  fathoms,  the  deepest  work  done  on 
the  United  States  coast  by  an  American  expeditioo. 
Several  successful  hauls  were  made  in  2400  rathoms, 
and  one  in  2950  fathoms.  This_  latter  is  the  deepest 
successful  recorded  haul  made  with  a  trawl  as  far  we 
can  find  out-  Soundings  were  taken  in  3000  fathoms. 
The  natur.ilist  in  charge  is  Mr.  James  E.  Benedict.  The 
Alf>ii/r,<ss  has  just  Started  on  a  cruise  to  the  West  Indies, 
where  work  w  ill  be  done  both  on  the  shofBS  and  in  the 
deeper  outer  waters. 

The  previous  explomtkMS  ef  the  Cfiallenger,  Blatg^ 
Norw^ian,  and  French  deep-sea  dredging  eiqpeditions, 
investigating  similar  regions  m  the  North  Atlantic,  have 
rendered  the  results  oMamed  by  the  AiMran  much  less 
remarkable  than  they  would  otherwise  have  been.  Not- 
withstanding  th;-,  and  the  fnct  that  some  worked  very 
near  the  field  chosen  by  the  All'atioss,  many  new  species 

some  of  them  of  a  very  rem  nkab  e  character  were 
taken,  often  in  great  numbers.  '1  he  b^'ttom  in  all  the 
h.iuK  deo|)er  tlian  1000  fathoms  of  globigcrina  ooze, 
the  absence  of  pebbles  and  sand  being  a  wcll-tnaTkcd  ar  d 
universal  fact  Whenever  mud  was  obtained  from  any 
locality,  it  was  thrown  into  a  tub  of  water,  stirred,  and 
^towol  to  settle,  and  by  repeating  this  several  tiroes  a 
perfectly  pure  deposit  of  Foraminifera  was  obtained.  Each 
sounding  and  mud  from  each  station  was  treated  in  a 
similar  lu.jniK  T,  -.o  that  samples,  and  often  large  quanti- 
ties, were  obtained  in  this  manner,  so  th.il  itiaterial  was 
furp.ished  fur  a  complete  moncv.iaph  of  the  group.  Over 
fifty  species  h,i\e  been  found  m  a  partial  examination  of 
a  few  hauls.  Every  variety,  both  in  form  and  in  colour, 
is  represented  m  thc>e  shells.  Numerous  new  species  of 
Gorguniaiis  and  I'ennatulids  were  found  in  many  locali- 
ties. In  these  soft  bottoms,  where  no  stones  are  to  be 
found,  sudt  animals  or  colonies  of  animals  as  must  have 
some  firm  basis  of  attachment  are  almost  cniirety  wanting. 
Sponges,  bamnrlcs,  and  hydroids  are  very  rare, occurring 
.at  times  upi  n  li  e  b. ire  stalks  uf  Lepidisis  or  upon  some 
dead  sheil.  1  leii  iently,  barnacles  and  Actinians  are 
attached  to  ilu  -e  ^laiLs,  iaster.ed  in  a  cr.impcd  manner, 
the  base  coini);etcly  suriounding  the  stem.  The  barnacles 
found  here  arc  very  remarkable,  usually  being  ^talke<l, 
but  one  was  taicen  which  was  sessile.  A  common  mode 
of  fixation  among  tbe  Pennatulids  is  by  means  of  a  bulb- 
like  process  which  projects  into  the  mod.  Acanella, 
I  epidisis,  and  their  allies  fix  themselves  by  branching, 
root-like  projections.  A  number  of  specimens  of  an  un- 
determined species  of  Umbcliifcra  were  taken.  Three 
new  species  of  Epiaoanthn^  or,  nme  probably,  new 
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fSnera  allied  to  Epizo.inthus,  were  obtained,  each  with  a 
new  hermit  crab.  Other  genera  of  Actinians  were  rare, 
owing  to  the  few  opportunities  for  attachment.  The  niu  rt 
abuadant  starfish  was  a  new  species  of  Zoroaster  named 
Z.  ditmtdia,  found  in  t2CO  fiuhoms.  Aa  ArGliasler<Iike 
spedM  was  the  most  interesting  on  iceoont  of  its  im- 
maua  madreporic  (date  Sevcnl  oAer  species  of  Ar- 
diaitw,  and  at  least  one  of  Solaster,  were  also  taken. 
Starliibefl  from  these  depths  belong  to  the  two  very  oppo- 
site genera  Asterias  and  Archaster,  or  their  near  allies. 
Ophiomusium  lymani  and  armig^erum  formed  the  greater 
bulk  of  ( iphiurians,  but  we  dredged,  in  stnallor  quanti- 
ties, Ophu\i(ivf</i<i  i  (>nvi:r.t,  several  species  of  Ophiocan- 
tha,  and  a  number  of  other  species  not  yet  determined. 
One  species  of  soft,  Aat  sea-urchin  was  quite  abundant,  and 
another  oauch  larger  one  was  taken  in  smaller  numbers. 
Edkmus  «0nw;0feM,|Nevioasl]r  ftmnd  onljrnutthrin  the 
dredgings  of  me  ComottMion,  was  obtained  u  great 
quantities  in  looo  fitfhonw.  Seveial  other  species  of 
Echinus  and  a  number  of  Spatangoids  formed  the  best 
part  of  the  collection  of  Echini.  Holothuhans  were  re- 
presented by  many  forms.  One,  resembling  Leptosynapta 
in  lorm  and  in  its  anchor  hooks,  another  simd  ir  to  Mol 
padia,  and  several  other-,  having  the  form  of  the  typical 
Holothurian,  will  undoubtedly  prove  to  be  new.  The 
most  peculiar  species  of  Holothurian  were  two  new 
forms  tafcaa  in  great  numbot  from  several  localities. 
Thtj  are  new  species  belonging  to  geacnt  dcfoibed  ftom 
die Cihi£iMMr  Expedition;  oat^htcAltA  BtntkoA'Us 
gigantea,  the  other  Euphrnituffs  cornuta.  We  can  de- 
scribe them  no  better  than  by  giving  the  names  applied 
by  the  sailors,  Benthodite?  being  called  the  "  lump  of 
pork,"  and  "animated  boxing-gloves,"  while  Euphronides 
was  christened  "  Old  Boot,"  and  its  resemblance  to  an 
old,  unblacked,  low  shoe  was  certainly  remarkable. 
As  the  specimens  of  Benthodites  tumbled  from  the  trawl- 
net,  they  looked  very  much  like  pork,  and  reminded  one 
of  boxing-gloves,  on  accooat  of  their  sixe  and  apparently 
useless  bulk.  In  the  29S(>4tt]ioni  haul,  a  speamen  of 
a  Tunicate  allied  to  Boltenia,  was  taken,  and  a  number  of 
shrimps. 

Several  new  and  remarkable  Cephalopods  were  dredged 
during  the  summer,  rieurostoina,  IJela,  and  allied  genera 
were  taken  in  great  variety  and  abundance.  One  species 
of  I'leurotoniell.i  was  very  lar.;e.  A  Dentalium.diflfcring  in 
no  respect  from  p.  striohituni,  excepting  in  size,  it  being 
often  nearly  tw  0  inches  long,  was  very  abundant  in  from 
1000  to  1500  fathoms.  Sucuta  rttiaiUUa,  Cryptodon 
firruginosus,  and  Several  Other  spedes  had  tlieb'  range 
eatended  as  deep  as  1500  fathoms.  Delium  kurdii  was 
obtained,  and  several  spechnens  of  a  species  which  differs 
firom  Dolium  only  in  the  fact  that  it  has  an  operculum, 
which  would  lead  to  the  inference  that  it  is  a  Uuccinum. 
The  Moiiusca  prohaUy  hare  more  new  species  than  any 
other  group. 

In  sevcrid  of  the  200  to  400  fathom  hauls,  Calliostoma 
bairdii  was  taken.  This  species  is  remarkable  from  the 
fact  that  it  is  One  of  the  few  animals  which,  when  taken 
from  the  cold  bottom  waten,  will  survive  and  flourish 
when  placed  in  the  aquarium.  It  is  one  of  the  few  shells 
found  u  our  deep  water  which  has  a  truly  tropical  appear- 
ance. Many  Annelids,  mostly  very  minute,  were  taken 
at  nearly  ever)- locality.  It  is  probable  that  many  will 
prove  to  be  new.  Hyaiinacia  arti/tx,  a  worm  which 
secretes  a  horny  quid  like  tube,  was  cncoiintered  In  some 
of  the  shallowest  dredgings. 

Crustacea  were  represented  by  many  new  and  interesting 
forms,  especially  of  shrimps,  including  many  very  Curious 
ty-pes.  In  2300  fathoms  we  dredged  a  shrimp  nearly  a 
foot  in  length,  and  an  Amphipod  3  inches  long.  Some 
very  odd  species  of  crabs,  and  hermits  fomishtng  types 
for  cstircly  new  genera,  were  taken  on  several  oc  asions. 
CoUOMendes,  that  gigantic  Pycnogontd,  was  dredged 
many  times,  and  several  other  large  species  were  also 


taken.    (Tnc  specimen  measured  over  2  feet  froin  the  end 
of  one  leg  to  the  opposite  extremity  of  the  other.  Not- 
withstanding this  remarkable  length  of  legs,  the  body  was 
less  than  an  inch  long,  and  an  eighth  of  an  inch  in 
breadth.   To  support  this  great  length  of  legs,  a  branch 
of  the  stomach  extends  into  the  base  of  each  leg.  The 
fish  were  perhaps  the  most  remarkable,  in  point  of 
curious  structure,  aberrant  forms,  and  maned  spma!iw« 
tion.   One,  Gastrostomus  bairdii^  forms  the  basis  of  a 
new  order,  and  is  one  of  the  most  remarkable  recently- 
described  types  of  primitive  anatomical  structure,  and, 
especially  as  regards  the  skull  and  branchial  apparatus, 
it  presents  a  remarkable  phase  of  speci.alisation.  It< 
nearest  ally  is  a  Eurypharynx,  described  by  M.  \  aillant. 
It  is  at  present  in  the  hands  of  Mr.  John  Ryder  and 
Prof.  Theodore  Gill,  the  former  studying  the  anatomy, 
the  latter  working  out  its  Bfslematic  {wsition.  Together 
they  propose  to  publish  a  complete  monograph  Sf  the 
species.   Another  remarkable  fisa  has  no  external  traces 
of  eyes.    Most  animals  from  the  bottom  have  well  deve- 
loped eyes,  although  their  use  is  unknown,  for,  unless 
some  such  light  as  phosphorescence  is  common,  they 
must  live  in  nearly  absolute  darkness.    Some  shrimps 
and  a  few  other  species  have  no  eyes  whatever.  There 
are  as  many  as  fifteen  new  species  of  fish  described  from 
the  Albatross  summer  collection,  most  of  them  belonging 
to  new  genera, wUle  one  Wtwonmilies  have  been  added. 
The  field  ofdcep-aaatmearch  i»as  mjust  begun,  and  with 
what  remaofaible  results.    Hundreds  of  new  animals, 
belonging  to  entirely  new  types,  have  helped  to  fill  up 
gaps  in  the  animal  kingdom  which  had  been  left  unfilled 
after  a  thorough  e.xaminalion  of  all  the  shallow  waters. 
Such  groups  as  Crinoids,  for  a  long  time  supposed  to  be 
e.xtinct,  are  now  found  quite  abundantly  .and  in  consider- 
able variety  in  certain  localities.    And  when  the  whole 
ocean  bottom  has  been  examined  as  thoroughly  as  some 
portions  of  the  North  Atlantic,  who  can  tell  what 
curious  forms  may  be  found  ? 

The  collections  obtained  have  heeanlaced  ia  the  hands 
of  the  best  American  natnralists.  Prof.  L.  A.  La&of 
Hodoin  College,  Maine,  has  the  Foraminifera,  lib jfaa. 
E.  Benedict  and  I'rof.  H.  E.  Webster  the  .Annelids,  Prof 
S.  I.  Smith  the  Crustacea,  who  will  work  up  the  greater 
bulk,  but  will  turn  a  few  groups  over  to  other  naturalists. 
.Mr.  Sanderson  Smith  and  Prof.  H.  E.  V'errill  will  work 
up  the  MoUusca,  Alexander  Agassiz  the  more  important 
Echini,  and  the  rest  of  the  Invertebrates  will  be  studied 
by  Prof.  V^errilL  It  is  not  yet  dttermined  who  will  study 
the  Sponges.  The  fishes  arebeing  worked  up  systema« 
tiodly  by  Prof.  Theo.  Gill,  and  Mr.  Ryder  is  studyiQg 
the  anatomy  of  the  more  interesting  ferns. 

lUtra&TAut 


AFRICAN  SPIDERS^ 

THE  paper  above  noted  forms  Part  III.  of  an  important 
and  interesting  series  upon  the  .Arachnida  of  .Africa, 
and  was  first  published  in  Ann.tii  dil  Muieo  Cii'u  o  di 
Storri  Xatunili  di  Gcnova,  vol.  xx.  pp.  5-105.  Its  subject- 
matter  comprises  the  collection  of  Arachnids  formed  by 
Count  Orazio  Antinori  in  the  kingdom  of  Scioa  in  thie 
years  1877  1882.  Before  entering  upon  the  details  of 
thia  paper  it  will  be  well  to  notice  briefly  the  two  preced- 
ing ones  of  the  same  series.  Part  I.  (nublished  in  the 
same  JoumalSxi  iSto)  states  that  the  object  of  the  series 
is  to  bring  together  all  the  existing  matenals  in  the  shape 
of  papers  and  other  works  on  African  Arachnida  and 
present  them  on  one  plan  and  method  in  accordance  with 
the  foUowioK  five  zoological  provinces  :— (1)  MtdiUrra- 
imui  (extemUQg  nearly  to  the  Tropic  of  Cancer,  and  in* 

>  iffmj^ir,-  ittlla  S«culi\  Cf{;('%t/i!(it  » -I.  il,  p»rte  qiurta. 

pp.  1-103  (Roma,  liii),  SpeJmonc  U:ili.iua  ncllW  n_a  t>iu«t>.>rul<. 
IbMiksti  2oolaa!ci.  Iv.  Aneaidi  di  Scim.  •  conuderwoni  *aU' Anwao- 
IhHM  d'AUiSSTpw  a  PmC  p.  HintL 
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dadiag  (he  AaocMt  Madeiiai  Canaries,  and  Cape  de 
VMb  Islands) ;       OriMm^  or,  rather,  Ctnirul  and 

Oriental  African ;  (3)  fF^^j^  Afrimn  (from  the  Gam- 
bia to  the  Congo) ;  (4)  Southern  (included  by  a  line  drawn 
from  Kahibini  to  Limpopo,  and  comprising  a  portion  of 
the  eastern  coait  to  the  Mozambique);  (5)  MitlagaM'i- 
(/>.  the  Lemur  country  with  Madagascar).  Various  ex- 
peditions and  other  means  by  which  materials  have  been 
obtained  are  mentioned,  and  a  bibliographical  list  is 
giv«i^  in  the  introduction,  of  the  numerous  published 
works  and  papen  on  African  Arachnida  from  the  days  of 
LhuMBua  to  the  present  flroe.  The  Arachnida  described 
and  recorded  hi  this  first  part  are  from  Tunis,  while  the 
second  part  (published  loc.  M.  vol.  xvi.  i88f }  simply  con- 
tains an  account  of  a  collection  of  Arachnids  from 
Inhambane  (in  the  southern  region),  with  some  consider- 
ations on  the  Arachno-fauna  of  the  M<)?:ambi<iue,  of  which 
a  Jist  of  -species  is  also  added. 

The  Tunisian  collection  described  in  Part  I.  numbers 
115  species  of  six  orders :  Scmfionidea^  6  species  (Scor- 
piones,  5  ;  Pseudoscorniones,  i) ;  Solpmgidea  (Soliftigae), 
4 :  Pkalangiidea  (Opiiiones),  4 ;  ArmiUha  (Aranesp), 
96;  ^«ayMM(Acari^^  Of  the  above^  two  new  genera, 
ana  eleven  new  species  (ail  Iwt  one  of  die  latter— a 
pseudo- scorpion  of  a  new  genus)  belong  to  the  Araneidca. 
As  might  be  Stipposed,  the  essential  character  of  the 
Tunisian  collection  is  South  European  or  Mediterranean 
Very  different  from  these  are  the  arachnids  described 
and  recorded  in  Part  II.  from  Inhambane  and  the 
Mozambique.  Here  we  have,  though  the  number  of 
epecies  is  very  tcantf,  die  Hue  tropical  character.  Onljr 
14  >p0eiea  are  recorded,  comprised  in  43  genera,  90 
nimdie^  and  5  orders.  The  larger  part  (35  species)  be- 
Joag  to  the  Araneideoy  of  which  i  genus  and  4  species 
are  new.  Coming  now  to  the  Arachnida  recorded  and 
described  in  P.irt  III.  from  Scioa  in  the  eastern  zoologi- 
cal province)  we  have  ji  species  belonging  to  49  genera, 
18  families,  and  4  orders.  A  general  catalo;,'uo  is  als  > 
added  of  Abyssinian  Arachnida,  which,  including;  those 
from  Scioa,  number  124  species.  It  is  noted  as  rem.trk- 
able  that  no  scorpions  were  contained  in  the  collection 
from  Scioa,  and  that  30  of  the  Arachnids  recorded  are 
new  to  sdcaoe;  also  that  only  12  of  the  Scioan  species 
are  conmon  to  the  rest  of  Al^ssinia. 

The  author  enters  into  some  other  considerations  on 
the  distribution  of  the  Arachnids  of  Abyssinia  ;  but  the 
resean  hc'i  and  materials  on  whi  :h  his  observations  are 
based  appear  as  yet  to  be  too  scanty  to  sustain  any  very 
general  conclusions.  At  the  ame  time  :t  niu  t  be 
acknowledged  that  the  plan  on  which  the  author  has 
worked,  of  bringing  the  materials  of  so  large  and  varied 
a  r^on  as  the  African  peninsula  under  the  geographical 
divisions  annoanoed  in  the  introduction  to  Part  f.  is  a 
most  WMfal  one,  and  tfw  wodc  he  has  dooe  so  &r  is 
nndoubtedly  a  valoaUe  contribution  to  aadinoilogical 
science  O.  P.  C 


MA  BURNHABtS  DOUBLE-STAR  MEASURES 

'T*HE  reeendy  published  volume  of  the  Mtmoirs  of  the 

*■  Royal  Astronomical  Soa'ety  contains  a  further 
series  of  measures  of  double  stars  by  Mr.  S.  W. 
Bumham,  made  with  the  i8-iodk  refractor  ol  the  Obser> 
vatoiv  at  Chicaga  This  series  consprises  measures  of 
ici  doable  stars  discovered  by  tibie  eminent  observer, 
wnidl  brings  up  the  number  of  such  objects  discovered 
by  him  during  the  last  ten  year^  to  no  Icwei  than  1013, 
amongst  which  irc  included  some  of  the  mast  interesting 
stars  of  this  class  ;  also  measures  of  a  selected  list  of 
double  stars,  770  in  number,  made  chiefly  in  the  years 
1879  and  iSn^  with  an  appendix,  the  results  of  observa- 
tions of  several  objects,  as  late  as  the  middle  of  the  past 
year.  Every  one  who  is  interest  d  in  this  blanch  of 
astronomical  scienae  will  read  with  much  r^pwt  one 


remark  in  Mr.  Bumham's  introduction;  he  writes 
"  The  present  catalogos  will  cenclnde  my  astronoodcal 
work^  at  least  so  &r  as  any  regular  or  systematic  observa- 
tions are  concerned  *  He  expresses  himself  modestly 

respecting  his  own  labours—"  In  a  field  so  infinitely 
large,  one  ran  accomplish  but  little  at  the  most,  .md  liow 
much,  or  how  little,  the  astronomers  of  a  few  ceiituiies 
hence  can  perhaps  best  decide.  ...  At  this  time  I  may 
venture  to  claim  that  my  work  in  this  field  has  been 
prosecuted  with  some  enthusiasm,  and  for  its  own  sake 
only,  and  that  my  interest  has  ttot  been  dMdsd  among 
several  specialities," 

But  a  m^her  estimate  of  Mr.  BumhamPs  woric  in  this 
particular  hne  of  observational  astronomy  to  which  he 
has  devoted  himself  may  be  justly  taken.  To  read  of 
the  discovery  of  upwards  of  a  thousand  di)i:blc  stars 
within  a  limited  period  by  one  observer,  wc  might  almost 
suppose  wc  were  living  in  tlie  days  of  Sir  VVdliam 
Herscbel,  when  the  heavens  were  comparatively  an  open 
field,  and  had  not  undergone  the  wide  and  close  explon^ 
tion  which  they  had  done  when  Mr.  Burnham  com- 
menced his  work.  He  has  had,  it  is  tru^  the  advantage 
of  iostmnents  of  the  finest  clasiy  and  we  may  beUere  an 
unusually  acute  vtsioii ;  but  he  must  have  exercised  an 
extraordinary  and  most  meritorious  amount  of  patience, 
perseverance,  and  care  in  the  discovery  and  accurate 
measurement  of  such  a  list  of  double  stars,  and  it  will  be 
gratifying  to  the  astrono nical  world  that  such  well- 
directed  exertions  have  met  with  so  exception. d  a  success. 

Among  the  more  noteworthy  stai>  in  luded  in  Mr. 
Bumham's  new  Catalogue  (the  fourtee  iia).  which  may  be 
considered  a  continuation  of  that  published  in  voL  xUr. 
of  the  same  Me$H»in,  the  following  may  be  mentioned  . 

1.  136  Tauri  OB  1007),  **a  saost  remarkably  close  and 
difficult  pair,  one  of  tbe  doiest  known"  ;  magnitudes  6« 
and  6-2.  With  a  powcT  of  1400  there  was  only  a  slight 
elongation. 

2.  B.A-C.  ;  Mr.  flurnh.ini  tliinks  the  principal  star 
may  be  variable,  and  he  is  certainly  correct  in  his  surtnise. 
Hcis  gives  it  as  a  naked-eye  star  67  m  ,  Gould  7'om.,and 
it  has  been  several  times  noted  8m  ;  while  the  writer  has 
re:orded  it  as  low  as  9  m. 

3.  j3  1 17 ;  a  star  with  a  proper  motion,  acoonUng  to 
Argelander,  of  o'''438 ;  measmcs  in  1883  show  a  common 
motion  of  the  components ;  their  distance  is  2**2. 

4.  C  Sagittarii ;  detected  by  Winlock,  probably  a  retro- 
grade motion  of  225"  in  Ics  than  fourteen  years;  and 
evidently  a  change  at  4S'  in  less  than  three  years,  by  Mr. 
Bumham's  measures  alone.  It  is  anolgect  fbr  la^p  in- 
struments in  the  other  hemisphere. 

5.  3  Delphini  (y3  151).— A  very  rapid  binary  ;  aince  ftS 
detection  by  Mr.  Burnham  in  1873,  there  has  been  an 
inctctse  in  the  angle  of  about  180",  and  a  dhninntion  in 
disUnce  ficom  o'  6  to  -2;.  He  thinks  "  it  may  prove  to 
have,  with  the  single  exception  of  8  Equulci,  |he  shortest 
period  known." 

Mr.  Burnham  collects  the  measures  of  i  Equulei,  and 
infers  a  period  of  revolution  of  aboot  lO^  yeaiS.  MeSSOCCS 
should  be  e.isy  again  in  1SS5. 

6.  S,5  ri  -.!-.i  {(i  733).  -The  close  pair  was  not  mca« 
sur.iblc  in  1882  ;  the  angle  was  about  3^3^  at  tbe  raoch 
18S375.  1  be  mean  annu.^l  motion  is  aooot  I3*'5, at  iniieil 
rate  the  period  would  be  less  than  thirty  years. 

In  the  introduction  to  the  Catalogue  will  be  fbtmd 
references  to  the  pubUeatioas  where  the  thirteen  pnvioas 
ones  are  to  be  found. 


.\rEASUh'rXG  THE  AURORA  BOREAUS 

'X'HE  study  of  the  height  of  the  aurora  borealis  above 
the  earth's  sniface  is,  it  will  be  easily  conceived,  of 
the  greatest  importance  in  understanding  the  nature  of 
this  (benomenon.  Ualbftunately  the  be^nt  of  fbe  aurora 
has  always  been,  and  is  to  some  extent  still,  a  moot  point 
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in  natural  science.  There  arc,  of  course,  not  wanting 
estimates  and  observ:it:ons  relating  to  this  question, 
but  the  general  rasulu  of  these^particnlaily  of  the  earlier 
ones,  are  vrry  eontndictonr.  Ture  Mein%  bowcver,  to 
be  every  probability  of  this  protdem  being  very  soon 
solved. 

As  .1  basis  for  the  measurements  of  tho  aurora  we  have 
generally  selected  ihe  arcs  or  the  more  pronounced  solitar)' 
streamers,  when  thej  have  been  clearly  and  simultaneously 
observed  from  two  points  situated  some  distance  from 
each  other,  the  apparent  height  or  positiao  in  each  place 
haTing  been  determined  by  comparisons  «ith»  and  mea- 
soiements  of,  stars.  In  cooteqaence,  however,  td  die 
impid  shiftang  both  of  appearance  and  position  of  the 
Barone,this  method  is  difficult  and  unsatisfactory,  and 
these  drawbacks  may  to  a  great  extent  explain  the  very 
divergent  results  which  have  been  obtained  by  the 
same. 

In  order  to  give  an  idea  of  the  manner  and  principle  of 
measuring  the  aurorae  in  their  simplest  form  I  ven- 
ture to  describe  the  method  I  have  been  in  the  habit  of 
following. 

On  March  ij,  iSSol  a  great  anmra  ivaa  obsemd  at  the 
145  stations  wmch  I  haa  established  over  the  seutheni 

part  of  Norway,  the  west  coast  of  Southern  Sweden,  and 
\n  Denmark.  One  of  the  characteristics  of  this  pheno- 
menon was  a  large  broad  arc,  or,  perhaps  more  correctly, 
band,  which  for  a  long  time  spanned  the  ^ky  from  east  to 
west.  In  Bergen  ( Norway),  where  my  own  observatory 
was  established,  it  remained  for  some  time  in  the  zenith, 
then  moving  a  little  to  the  south,  but  at  the  stations  lying 
further  nort£  it  was  seen  in  the  south,  while  at  those  south 
of  Bergen  it  was  seen  in  the  north. 

By  m  diaiiicteristtc  internal  repose  and  slow  motion 
this  fcmarfcable  band  was  especially  suited  to  establish 
the  identity  of  this  aurora  at  the  variou  st.Tiinns  and  to 
serve  as  a  h.i-i^  for  its  measurement,  li  liail  aj)parently, 
when  in  it>  iii  i->t  southern  position,  no  connection  with 
tlie  t.M'^"'  "l'»h  appeared  simultaneously  in  the  north, 
the  lai'.e:  lu  :ng  Streamers  whicli  it  was  impossible,  from 
their  rapid  change  of  form  and  appearance  to  observe 
connectedly  at  the  various  stations. 

If  the  varioas  i«|Wfts  of  this  auroral  phenomenon  be 
examined,  not  Ae  slightest  doubt  win  remain  of  the 
object  seen  Iieing  the  same,  i.e.  that  the  same  arc  was 
obser\'ed  at  the  most  southern  as  well  as  the  most  northern 
stations.  The  further  we  move  southwards  however 
away  from  the  same  the  more  the  apparently  observed 
hei(;lii  diminishes,  until  we  find  that  at  tho  most  southern 
points  it  was  seen  merely  as  an  ordinary  low-lying  arc. 
In  Dergen  no  tr.icc  of  an  auroral  phenomenon  was  seen 
south  of  tiie  band  in  question,  and  the  reports  from  the 
stations  south  of  this  place  all  agree  that  neither  was  any 
seen  there.  From  this  we  may  conclude  with  cortainty 
that  the  auroral  arc  observed  in  the  senith  of  the  horiron 
of  ncrgen  wa-  the  idcntic.d  one  seen  at  all  the  southern 
stations,  and  that  tiic  line  of  demarcation  of  the  pheno- 
menon seen  from  that  phM»  was  the  absolute  southern 
extension  of  the  band. 

liefore  it  is  possible,  however,  from  the  observations 
before  us  to  measure  the  height  of  the  arc,  it  is  necessary 
to  ascertain  its  direction  and  its  position  in  space  rela- 
tively to  the  localities  on  the  suruoe  of  the  earth  from 
whidi  it  was  seen.  In  the  nuda  the  pomt  of  culmination 
of  ordinary  auroral  arcs  is  in  the  direction  of  the  magnetic 
north  of  the  place  of  observation,  and  the  arcs  themselves 
follow  appro\ini;Ui:!y  the  Kiagnetic  parallels.  I  found,  '. 
howcscr,  Irorn  farctul  calculations  that  the  apex  of  this  | 
arc  deviated  some  10  west  from  the  magnetic  meridian, 
and  that  its  course  or  strike  was  .it  an  angle  of  about  25^ 
with  the  geographical  parallel  circles. 

The  ouculation  of  the  lieight  of  the  arc  rests  on  the 
ftdlowiag  prindple.  If  in  rig.  i  s  and  .s  denote  points 
of  observation,  c  the  centvmn  of  the  earth,  and  r  tsro 


points  in  the  aurora  borealis  situated  in  the  same  perpen- 
dicular plane  through  .s  and  s',  whose  angles  above  the 
horiion  h  and  A'  have  been  determined  at  each  siatioi^ 
and  the  loncitiide  and  iaiitnde  of  eaeh  ptaca  is  known,  it 

is  possible  (oy  a  well-known  trigonometrical  formula,  viz. 

cos  (i  —  cos  (/  -  /')  cos  d  cos  ^  -}-  sm  ^  sin  where  /  and 
/'  indicate  the  longitude  and  />  and  tho  latitude  of  the 
two  places,  and  </the  distance  or  great  circle  between  the 
two)  to  find  the  arc  .S  S',  which  is  equal  to  s  <  .  From 
this  .igain  s  S'  (J  s  .s'  =  sin  J  s  c  S')  is  found.  Further, 
i-  .r  =  4-'  =  J  s  c  s'.  One  knows,  therefore,  in  the  tri.ingle 
SFS',  the  sides  s' and  the  angles  PS  and  PS's,sothat 
its  oaer  paiti^  as  for  instance  PS»  may  be  asceruined  by 
means  of  some  simple  trigonometrical  calculations.  If 
PSfslraown,  wefivtneroomin,  in  the  triangle  rsc,  sc, 
which  is  equal  to  the  radius  of  the  earth,  and  the  angle 
P  S  C  =  90°  h.  From  this  P  C  is  found,  and,  subtractmg 
s  the  perpendicular  height  of  p  above  the  earth  s  surface 
is  determioed.  Finally,  if  ^ PC  s  is  ascertained,  the  point 
on  the  eaith  above  wnidi  P  Is  sttuated  peqwndicnlariy  is 

found. 

In  practice  the  matter  is,  however,  not  quite  so  simplft 
The  method  presuppoees  thus  that  P  li«i  in  the  same 


p 
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vertical  plane  as  both  points  of  observation,  which  wesM 
rarely  occur,  but  still  it  retains  its  adaptability,  even  if  P 
only  indicates  a  point  in  the  upper  or  lower  edge  of  dw 
auranl  are,  the  culminating  point  of  which  has  been  de> 
termined  !n  both  places,  provided  that  these  lie  in  Ae 
same  plane  perpendicuVu  ly  in  t'le  longitudinal  axis  of  the 
circle,  or  may  at  all  events  be  referred  to  such  a  common 
plane. 

It  is,  however,  far  more  difticull  to  overcome  another 
drawback.  Provided  that  the  arc  h.is  a  perceptible  thick- 
ness in  relation  to  its  horixontal  breadth,  those  parts  of 
the  upper  or  lo.ver  edge  of  die  atc  whidi  present  them- 
selves to  the  various  observers  cannot  always  be  referred 
to  the  same  parts  of  the  arc,  hi  consequence  of  the  cir- 
cumstance that  the  apparent  breadth,  particularly  with 
the  lower  arcs,  is  due  to  a  combination  of  both  the  real 
;  breadth  and  thickness  of  the  arc. 

If  i7  /',  (,  (/in  Fig.  2  represent  the  circumference  of  a 
circle  nbscncd  fro  ii  the  points  A,  It,  c,  assuming  that  the 
Imc  of  demarcation  of  the  arc  north  and  south  is  parallel 
with  the  inclination  neeiilc,  the  point  n  will  denote  the 
upper  (southern)  edge  for  a  and  11,  for  c  on  the  other 
hand  and,  in  a  similar  manner,  the  lower  (nocthem) 
edge  is  determined  by  the  point   for  A  and  ^  r  for  G^te 
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Now  if  the  detcnninntion  of  the  appnrent  height  of  the 
upper  edge  for  a  ,irnl  c  is  t.ikcn  as  a  basis  for  calculation, 
tne  height  of  the  same  cannot  be  ascertained  therefrom, 
but  from  the  crossing  point  of  the  lines  Aa  and  Cb,  and 
•0  forth.  A  great  many  other  variatioos  may  also  be 
met  with  accoraing  to  the  dimensioa  and  position  of  the 
ue.  Gcaatalljr,  botwwf,  vheo  tin  arc  hes  on  one  side 
of  both  places  of  observatton,  edges  obsen^d  in  the 
respective  places  arc  iclcnticil 

In  the  following  simple  tn,\niuT  I  have  succeeded  in  re- 
ferring the  various  places  of  observation  to  thcvcrtical  plane 
of  Berfjen,  where  nn-  own  observatory  is  situated,  in  order 
to  timl  tlu'  iwr  s  -  iij  I  I.  The  direction  of  the  arc  I 
have,  in  accord.ance  with  observations,  let  form  an  angle 
with  the  circles  of  latitude  of  25".  I  have  constructed  a 
elobe  with  the  dicles  on  » laige  icale  in  Mercator's  pro- 
Mtknif  on  wUdi  dM  varloiis  itBtions  have  been  denoted. 
Thraogh  the  place  "Beigen"  a  straight  line  is  drawn 
under  an  angle  of  35°  with  the  circles  of  latitude,  while 
die  perpendirtil.ir  di-tancc  of  the  various  stations  from 
this  Tine  has  l>cen  determined  in  the  construction  and  by 
direct  measurements.  The  stations  whose  observations 
arc  so  complete  that  the  any;lc  of  the  arc  above  the 
horizon  has  been  determined  have  been  combined  with 
Beigen.  1  have  succeeded  in  forming  nineteen  such  com- 
The  bei^tt  of  the  aic  calculated  at  tliese 
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stations  vary  si  nit  wji  u,  L  u  not  very  miKh,  an.l  it  an 
average  is  token  we  tind  that  the  value  of  the  height  of 
this  arc  above  the  eartli^  tuiftce  was  most  probably 
j46-«iK  km. 

It  nuther  a|»eais  that  the  observations  were  not  exact 
OMMigh  to  obttun  an  estimate  of  thp  thickness  of  die  arc, 
so  that  we  can  only  accept  the  figure  given  above  as  an 

average  one,  />.  an  average  of  the  liist.mcc  nf  the  uiipcr- 
most  and  lowest  layers  from  the  surface  of  the  earlh. 

If  we  compare  the  hei^jht  arrived  at  in  this  case  with 
those  obtained  through  previous  researches,  we  shail  find 
that  it  a^jrees  to  some  extent  with  the  value  of  the  arcs 
measured  in  recent  limes.  They  differ,  however,  greatly 
fiom  old  ones.  Thus  Prof.  Feamley  finds,  through  ob- 
simng  sixteen  anrocal  aics  from  mt  spot,  in  Christiania, 
by  an  ingenloas  theoretical  method,  that  the  average 
heigbt  in  these  cases  was  vj'XS  geographical  miles,  or 
aoi'5  Ion.  Newton  found,  by  the  same  method,  that  the 
average  height  130  English  miles,  or        i  km., 

while  Nordenskjold,  by  a  similar  method,        cmihl'  to 
the  conclusion  that  it  is  190  km.    The  French  e\[  *  iliri(,ii 
established  at  Bossckop  during  1838-39  obtained  no  reli 
able  statistics  on  this  point,  owin^  to  the  small  distance 
between  the  two  points  of  observation,  viz.  15-6  km.  But 


from  the  results  obtained  it  scenes  that  the  height  must 
be  sought  between  100  and  icxikm. 

In  opposition  to  this  Bergman  fixes  the  height  at  753 
Ion.,  Boscovich  at  1328  km.,  and  Mairan  at  780  km.  More 
in  correspondence  with  our  result  Dalton  found  the  height 
of  the  anratal  arc  to  be  241  Ian.,  and  Backhouse  found 
thei.tlueeneMBi«dbvlifan  to  lie  between  81  and  160  km. 
On  the  other  hand,  rankHn  found  at  Combertand  Hoote 

(North  America)  that  several  aurora-  wliich  he  measured 
had  a  lietghi  only  of  ir3  km.  In  fact,  the  s,i:'.tit/s  who 
have  studied  the  aurora  horcalrs  in  the  .Arctic  regions 
appear  to  agree  that  it  does  not  attain  the  height  given 
above  as  the  results  of  researches  further  south. 
I  ]»ve  here  only  mentioned  a  few  of  the  very  diveigent 
lues  oblabed  bi  SDMaaoring^the  awxm  boiealis,  bat  I 
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do  not  believe  it  will  be  of  any  scrk  icc  to  append  more,  as 
the  v.alues  range  from  o  to  2000  km. 

In  Fig.  3  I  have  attempted  to  illustrate  the  height  of 
the  .luror.i  referred  to  by  me  by  comparing  it  with  other 
well-known  heights.  The  scale  is  I  mm.  ~  1  km.  Below 
is  drawn  a  proMe  of  Norway  from  Bcq^en  in  a  direction 
E.  25°  N.  The  heists  here  range  to  upwards  of  5000 
feet.  Above  indicates  the  arc  of  the  aurora  in  its 
height  of  146-95  km.  The  thickness  given  is  wholly 
.^proximate,  and  probably  too  small.  For  comparison 
I ,  inserted,  ,j,  the  highe  r  n-jnuntain  in  the  world  (Mount 
lA'crest,  8839  m.);  l>,  the  greatest  height  reached  by  man 
(Glaisher  and  Coxwell  in  their  balloon  on  Scpicml>er  5, 
1862,  31,800  feet) ;    the  estimated  height  of  the  cirrus 
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clouds  (25,00(0  feet)  ;  d,  tbe  plane  of  the  August  meteors-  - 
beginning  .'uid  endmj;  (155  and  9S  km.)  ;  /,  the  point  of 
appearance  and  disappearance  of  the  large  meteor  which 
was  seen  on  March  4, 1S63,  in  England,  Holland,  Belgium, 
and  Germany  (134  aod  36  km.)  ;  and  finally  g,  the  hypo- 
thetical height  of  the  atnoephcre  (lo  geographical  mues 


'^hrw 


ith  repaid  to  the  maltf  oF  the  meattireiiienti  of  the 

aurora  iirhich  I  eflfected  during  last  winter  nt  Kautokcino, 
in  conjunction  with  the  stations  at  Bossckop  and  Sodan- 
kyl.i,  I  may  be  brief,  from  the  circumstance  that  the 
obsenations  made  at  the  latter  station  are  not  to  hand, 
while  the  material  at  my  disposal  requires  a  more  careful 
analysis  than  I  have  as  yet  been  able  to  bestow  upon  it. 

I  most,  however,  state  that  a  preliminary  examination 
of  the  observations  made  in  the  plane  Kautokeino- 
BoMefcop  has  led  to  the  hnportant  dieeovery  that  the 
aurora  borealis,  at  all  events  in  this  locality,  lies  in  a 
pbme  at  least  too  km.  above  the  earth.  I  have  examined 
all  the  observations  made  bimultanco\isIy  at  the  two 
Stations,  and  liavc  not  t'or.nd  the  slightest  indication  of 
the  aurora  descending  tc>  a  !c\el  in  which  it  would  only 
be  visible  at  one  of  them,  while  there  seems  to  be  no 
reason  for  assuming  that  the  types  observed  were  not 
identical,  when  due  regard  is  paid  to  the  difference  in  tbe 
h^ht  above  the  horizon  of  tne  two  stations.'  The  dis- 
tance hetween  Kautokeiao  and  Boeeekop  is  about  107  km. 

I  have,  on  the  principle  fak^cated  m  Fig.  i,  made  a 
series  of  preliminary  measurements  of  the  lower  edge  of 
aurone  observed  at  both  stations,  having  selected  only 
those  where  there  cannot  be  the  least  doubt  as  to  identity, 
from  which  I  have  obtained  the  following  values  in  kilo- 
metres : — 760,  79  9,  84  6,  93  6,  977,  98-2,  99'o,  1000, 
10O-6,  107X),  ii6«,  1241,  124  9,  131  9,  141-6,  144-9,  1490, 
163-6. 

If  the  average  of  these  eighteen  measurements  is  taken, 
die  average  height  of  the  lower  edge  will  be  113  km.,  i.e. 
a  lesalt  whichis  in  perfect  haimony  with  the  later  oheer- 
vationi  referred  to  above. 

To  give  any  definite  results  of  the  studies  of  the  thick- 
ness of  the  arcs,  the  length  of  the  streamers,  &c.,  is,  of 
course,  impossible,  until  the  material  has  been  carefully 
sifted.  I  may  here  in  passing  observe  that  wc  must  in  all 
estimates  (if  t!)f  height  of  the  aurora  borealis  be  content 
with  approximate  figures  ;  this  lies  in  the  nature  of  the 
case,  apart  from  inaccuracies  in  the  measurements  which 
it  la  impossible  to  avoid.  The  avrora  borealis  ha&  in 
common  with  clouds,  no  absolutely  defined  and  fixed  line 
of  extensiooi  either  downwards  nor  upwards.  We  must 
therefore  rest  content  with  ascertaining  only  approxi- 
mately the  h«(|^  of  die  pbne  In  wUdi  the  aurora  borealis 


the  aurora  generally  appears  at  a  height  of  100  km. 
or  more  above  the  earth's  surface  does  certainly  not  pre- 
chi  Ic  the  possibility  of  its  appearance  on  some  occasions 
much  nearer  the  earth.  In  fact  there  are  a  considerable 
number  of  reports  in  our  hands  whidi  imply  that  this  is 
really  the  case.  Thus  observers  aver  diat  they  have  seen 
annne  below  the  ckads,  in  front  of  mountains  and  ice> 
berfs  and  eoosts,  and  even  on  the  very  ground.  These 
assertions  have  been  greatly  doubted  as  being  the  result 
of  the  imagination,  or  optical  illusions,  but  with  what 
justice  I  will  not  venture  to  say.  For  my  own  part  I  ran 
only  say  th  U  during  m\  long  stay  at  Kauto'<emo  1  had 
unfortunately  often  enough  occasion  to  observe  aurora 
and  clouds  simultaneously,  but  although  always  paying 
the  closest  attention  to  this  particular  point  I  have  never 
seen  even  a  fragment  of  an  aurora  in  front  of  or  below 
the  clouds.  Even  the  most  intense  development  of  l^ht. 
colour,  and  motion  occuiwd  always  above  what  lemnfn 
to  be  the  very  lii^ie8t«ljinc  douds. 
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W  hen  the  entire  material  relating  to  the  study  of  the 
aurora  borealis  has  been  collected  from  the  various  inter- 
national circum polar  stations,  sifted  and  carefully  analysed, 
the  question  of  the  height  of  the  aurora  borealis  will  not, 
I  befieve,  lon^  remain  one  of  the  unsolved  probkau  of 
nature.  Until  then  the  reader  must  remain  coalHtwidi 
the  discoveries  I  have  indioted  in  this  paper. 

SopHtrs  TaOMHOLT 


COUS'T  DU  MONCEL 

COUNT  THEODORE  DU  MONCEL,  whose  death 
we  briefly  announred  last  week,  was  born  at  Pari-, 
on  March  6,  1821.  His  father  had  been  a  General  of 
Engineers  under  Louis  Philippe,  and  the  son  was,at 
time  destined  also  for  the  army.  When  but 
years  of  age  he  showed  a  predilectioa  te 
pursuits,  and  published  two  treatises  on  pei'Spectir^ 
treated  mathematically  and  artistically.  He  was  also  at 
this  time  an  enthusiastic  archaeologist  and  traveller.  In 
1S47  he  published  a  volume  entitled:  "  De  V'enisc  k 
Constantinople  a  travcrs  la  Greee,"  illustrated  with 
lithographic  plates  drawn  by  himself.  His  family  ob- 
jected to  his  democratic  pursuits,  and  became  estranged 
from  him.  In  consequence  he  determined  to  adopt 
science  as  a  professiotl.  But  not  having  studied  at  the 
Ecole  Polytecbniqa^nor  at  the  Eoole  C^trak^he  kcfced 
dieee  schofatftic  lecwnuiendationa  without  whidii  10 
France,  promotion  is  so  difficult  A  professorship  bein^ 
absolutely  closed  to  him,  be  became  a  scientific  writer, 
and  dex  otcd  his  attention  chiefly  to  electricity.  In  the 
years  which  followed  he  zealously  sought  to  acquaint 
himself  with  every  new  discovery  and  invention  whi:h 
was  made ;  and  his  industry  in  collecting  and  dissemi- 
nating information  on  electric  science  was  immense. 
During  tbe  years  1854- 1878  he  published  at  intervals  ia 
five  volumes,  his  well-known  "  Expostf  des  Applications  de 
FElectridt^"  a  woric  whid^  though  it  lebtes  ehkflyto 
Inventions  and  instruments  now  sueieeded  by  newer 
forms  so  abundantly  poored  fbrtil  mating  the  past  few 
years,  nevertheless  maintains  its  pikce  as  a  standard 
work  of  reference  in  electric  technology.  Since  1878 
Count  du  Moncel  published  several  volumes  containing 
popular  expositions  of  various  branches  of  the  science. 
His  work  on  the  Telephone  and  Microphone  has  been 
translated  into  English  ;  so  also  has  his  work  on  Electric 
Ughting.  and  that  on  Electricity  as  a  Motive  Power. 
Thnraaipifyte  his  dement  as  a  writer  fx  tte  scientific 
pnsSfttM  more  of  ajoomaiist  than  a  man  of  sdenoc^ 
Count  do  Moncd  nevertheless  distinguished  himsdf  by 
a  scries  of  valuable  contributions  to  science,  chiefiy  in 
the  form  of  papers  read  before  the  Acad<5mie  des  Sciences. 
His  rc-'carchcs  on  the  properties  of  electromagnets  and 
on  the  conductivity  of  badly-conducting  bodies  are  worthy 
of  mention.  To  du  Moncel  we  owe  the  observation  that 
tbe  variation  produced  by  pressure  in  resistance  offered 
at  the  point  or  contact  between  two  conducting  bodiet 
a  phenomenoa  well  known  before  his  time — ^is  more 
marked  in  certain  bodies  than  hi  others,  wood-diarood 
being  one.  In  this  observation  he  laid  the  foundatioafiv 
the  subsequent  applications  of  this  principle  made  by  CI^TBC 
and  by  I'.a:son.  Du  Moncel  was  also  an  inventor,  and  ob- 
tained a  ^old  inedai  at  the  Kxposition  of  1855  for  the  collec- 
tion of  instruments  exhibited  by  him, including  an  electric 
water-indicator,  an  electric  anemograph,  an  electric 
recorder  of  improvised  music,  a  recording  galvmotnctcr, 
and  sundry  telegraphic  instruments.  From  i860  to  1873 
du  Moncel  was  occupied  as  electrician  to  the  administra- 
tion  of  tdeenphs  \  but  he  quitted  the  post  somewhet 
ahmpdy  In  ioy3  in  conseqnence  of  disputes  in  the  a^ 
ministration.  In  1874  he  was  elected  a  member  of  the 
Acadifmie  des  Sciences,  in  which  body  he  was  very  active 
in  bringing  forward  accounts  of  all  disco\*eries  in  his 
favourite  science.   It  was  he  who  thus  s'lcce^ively  inlro- 
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duced  to  the  Academy  the  Bell  telephone,  the  Hughes 
microphone,  and  the  Edison  phonograph.  He  was  very 
prominently  connected  whh  the  Electncal  Exhibition  at 
nuisin  1881.  From  1881  until  hit  death  he  held  the 
•dilorahlp  of  the  joomal  entitled  La  Lumiire  EUctrique, 
which  was  founded  by  him,  nnd  to  s*hich  he  was  an  un- 
ceasing contributor.    Whether  he  was  a  great  scientific 

Senius  may  be  doubted,  and  whether  in  some  m-ittcrs  he 
id  not  assume  the  attitude  of  partisan  rather  than  that 
of  historian  is  also  perhaps  open  to  debate;  but  none 
can  deny  that  he  had  by  his  diligence  and  talents  won 
bhaeelf  a  very  important  place  in  the  ranks  of  science. 
The  riie  of  scientific  jounMlistiiuy  be  laid  to  bavealmost 
been  cteated  by  him,  and  he  wh  alwmys  aiixioaB  tomafai> 
tain  the  dignity  of  science  and  to  advance  the  interests  of 
scientific  workers.  It  would  be  difficult  to  fill  up  the  void 
ieft  b]r  his  sodden  deoeaae. 


NOTES 

M.  Fayb  read  to  the  Academy  of  Sciences,  on  Monday,  a 
repsit  drawn  np  by  the  Aeademieal  Committee  appoiateJ  to 
pcepsia  far  the  electton  of  the  thrae  Flmdi  delegates  to  the 
Meridian  Congrew  of  Wadiington.  The  Committee,  whose 
i:(iiictu>ions  have  been  adopted  by  the  Academy,  declines  to  take 
any  final  step,  and  will  ask  the  Minister  to  ^ipoi  it  a  certrin 
number  of  dthgitM  of  mwhI  patHc  ailBihililwuleai  In  eidar  to 
deliberate  in  common  with  them  nnd  give  final  advice. 

Tub  Committee  appointed  bgr  the  Aeidcmy  of  Sciences  to 
repete  en  dw  pfopoaal  to  sell  dw  Paris  Observatory  grounds,  has 
held  its  first  meeting.  Nf.  Wolff,  Member  of  the  Section  of 
A^^tronomy,  read  a  note,  which  wil!  be  printed,  opposing  the 
cheme.  He  said,  inter  alia,  that  the  Government  had  eon* 
stmcted  an  Ohservatoijr  at  Meadon,  which  was  almoit  eoaqiete, 
nd  that  he  was  certain  that  M.  Jan<^sen,  the  pre^  dbeetor. 

would  lend  his  iii-trumcr.ts  .ind  grounds  tu  any  .ivtruu-  nicr 
wi  hing  to  execute  special  work  which  coukl  iwt  be  executed  in 
the  interinr  of  Paris.  K<  JaaSMB,  who  STH  pmnl,  seid  that 
he  dnoM  be  most  happy  to  comply  with  any  wish  expressed  by  a 
compeleat  observer,  the  Observatory  not  being  his  private 
propnty,  hat  heloagiag  to  dw  GovanuMot. 

The  Meteorological  Observatory  of  Sentis,  in  the  Canton  of 
Appeniell,  Switzerland,  at  a  height  of  establUhcd 
in  August  1882,  and  the  regular  observations  began  with  Sep- 
tember I  of  that  year.  This  obeerraioiy,  which,  fioni  its  posi- 
tion aad  height,  la  fareutHmtt  the  lrfgh>levd  aMteoioIogical 
station  of  Switzerland,  is  maintained  at  an  annml  cost  of  6000 
francs,  raised  jointly  by  the  four  nci /lilMiuring  canton?,  the 
learned  societies,  and  the  Alpine  Club  of  S^vitwrland,  and  ii 
further  subsidised  by  1000  francs  from  the  national  grant  for 
mrteumlugy.  Ahrlef  nAwm/ of  the  tesnhs  of  the  first  year  has 
been  received.  The  rye. observations  are  made  five  times  daily  ; 
the  results  at  these  houri,  how  ever,  arc  only  given  in  full  as 
regards  the  force  of  the  wind.  These  are  of  some  interest,  as 
showinig  that,  so  iar  as  regards  the  obtenriag-hoon,  vb.  7  and 
ioa.to.  aad  t,  4,  and  9  ^m.,  die  aaeen  dhvoai  firee  of  the 
wind,  for  each  of  the  twelve  months  beginning  «'ith  August 
1882,  is  least  at  1  p.m.  We  look  forward  with  no  small  intereist 
to  a  (idler  report  than  the  one  now  before  us  of  the  diurnal 
renbs  Cmt  each  nuBlh  of  the  banmielik^  themaaaetric^  hygro- 
inclrici,  and  rain  ohaw  wtleai  from  this  invalitable  addition 
Moeal!^  auide  to  the  high-level  stations  of  Europe. 

A  cuaiBua  tidal  plwaoawwa  tookphceoathemenriaigof  the 
sistiwtOBfhewesteoartofEiiglsnd.  lliefbllowhigeomttnnica- 

tion  (dat-xl  Kc'i,  21)  to  the  Secretary,  Meteor  (logical  OfTice,  from 
Ellis  Roberts,  Trinity  Buoy  Keeper,  Aberdovey,  contains  the  lead- 
iag.ciieniimaum  coaaaeMd  widl  die  oceananea Alkmoen 


of  the  3oth  (civil  time),  it  blew  strong  (6  to  7)  from  south> 
south  - west  and  aoslb>«cst,  incraash^  towards  aMoight  to  vaqr 
heavy  gale  (faree  la  die  sqnalU,  10  to  11)  wKh  heavy  ndn.  X 
retired  at  II.  Birjuieter  at  29-31,  falling.  1  c-mnnt  say  wlwn 
it  moderated,  but  at  6  a.m.  the  sky  was  beautifully  clear,  with 
moderate  breeze  about  west  (force  3  to  4).  The  time  of  high 
water  for  this  bar,  by  the  liverpMl  ilmanars,  tfaia  awmiaK  tide 
woetd  he  ah.  33m.,  bat  fnm  tooaeihierfadensdiat  I  have  made 
for  elijhtcen  months  tLit  I  have  been  living  here,  the  time  of 
high  water  in  the  river  off  the  village  would  be  about  3h.  5m. 
to  jh.  loei.  I  widi  to  make  this  remark  on  aaoaaat  of  the 
tisiet  the  pheaoaieooa  toelt  plaea.  Abont  6.30^  «r  near  half 
ebb^  I  nodeed  the  haroaielsr  had  dsn  to  39*34  or widi 
beautiful,  •  nr,  c:  r  ^"  y  ;  moderate  breeze  (about  3)  from  west- 
south-west,  but  the  stream  nearly  slack  when  it  ought  to  have 
been  running  M  about  two  knots ;  amy  bea«7  sea  on  the  bar. 
At  6.30  die  awili  woe  (airly  swnag  to  fha  flood,  whidi 
was  running  aboat  I  to  i)  knot,  and  the  water  wis  fhst 
rising.  At  815  water  again  nearly  slack,  with  light  breeze 
(about  2}  from  south  to  south-south-east ;  very  fiae^  but  clouds 
he||nab«  to  for*  la  Oa  aaadi-wast  aad  wait  At  8.jo  dm 
water  was  falling  ;  at  9,  water  falling  very  tmt,  abb  lanniag 
2)  to  3  knots;  at  10.45,  water  beginning;  to  rise  Ibr the natanl 
tide.  As  there  is  no  gauge  for  the  rise  and  fall  at  this  place,  I 
cannot  give  the  correct  rising  aad  DftUin;,  but  1  will  give  thea 
aesmdiaito  thebeMof  my  jadgment  The  afksmoon  tide  of 

low,  nmch  lower  dmn  aaald  be 
expeeted  from  die  state  of  the  wind  and  weather.  But  dibmom- 
ing's  tide  rose  fully  feet  ;i!i  >\cthc  o-dinary  level,  or  nearly 
to  the  height  of  the  tides  at  fall  and  change,  with  the  moon's 
paadiBB  S^'tafieTfthh  dde  had  fidlan  aa  uaal,  or  rather  amre 
rapidly,  np  to  nearly  half  ebb).  I  cannot  exactly  say  bow  modi 
the  water  had  risen  before  I  noticed  it,  but  the  unruitural  tide 
rose  after  I  noticed  it  over  3  feet  6  inches  ;  and  from  8.30  to 
la  15  the  same  had  fdlcn  over  6  feet,  although  the  wind  had 
shlfkad  to  dM  waitwaad,  widi  psmfaf  thaaMrs  aad  hard  sqmdis. 
Barometer  all  the  time  very  steady  at  29*34  or  *35.  Now, 
4  p.m  ,  it  is  slack  water,  ships  lying  bead  to  wind,  but  a  lower 
tide  than  any  that  I  recollect  in  this  river  with  the  wind  as  strong 
from  the  westward.  I  have  beard  it  reported  that  there  wa» 
heavy  thaadcr  aad  Bi^htahf  to  the  aeigldioaAaedi  bat  Z  mMnt 
saw  nor  heard  any."  Stmihr  occurrences  are  iqaalad  fisaa  dte 
Dee,  near  Chcsta",  and  firom  the  Mersey. 

TRt  Second  Teyler  Society  of  Haarien  oflkn  a  gold  medal 

of  tbe  v.ilue  of  400  fl  jrins  for  a  critical  ."itudy  of  all  that  has  been 
said  for  and  against  spontaneous  generation,  especially  during 
the  last  twenty-five  years.  The  competition  is  international,  and 
further  details  amy  be  obtaiaed  fay  applying  to  "  La  Maiwm  de 
k  Fondalion  da  Cai  M.  P.         vaa  der  Hulst.  llaailaa.** 

Ws  are  adted  to  itota  that  a  sod«9  calBag  hialf  the  *<8ocictr 
of  Arts,  Letten:,  and  Sebae^'*biaao  aaaBBctianwhalaw  nidi 

the  Society  of  Arts. 

Turn  old  Soihonae  and  Colltge  Lonls-Te-Grand  in  Paris  will 

■soon  be  demolijied,  t  i  be  rccon^tructol  nil  .1  larger  ii  ni.  ni  ire 
magnificent  scale.  The  »ame  measure  is  to  be  applied  to  the 
Collie  de  France.  All  this  part  of  the  L^tin  Qnarter  wOl  be 
quite  remodeled,  and  will  in  a  few  years  be  unrecognisable. 

Ths  Municipal  Council  of  Paris  ha«  passed  a  re»lntioo  to 
eihihil,  la  each  of  twenty  town  halla  of  ttat  d^.  tta  malc»> 
rologioid  notienhsaed  every  day  by  the  Frendi  (Mka. 

PaOFBSSOa  Milne  of  Japan  has  just  made  a  new  move  ia  the 
direction  of  investigating  seismic  phenomena.  He  has  made 
preparations  for  the  est.iblishment  at  Takashi'u.t,  near  Nagasaki, 
of  aa  underground  or  catachthooic  observatory.  The  workings 
in  tba  eoal-niine  at  Alt  plaea  net  only  catoad  beneadi  Aa  Wand 
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oTTakaddiMilMlf,  bvtatoo  bcaeith  tbe  sea,  snd  have  a  total 
kngth  of  alxMit  Mreiity  arilea.  Aboat  3;oo  ]V!ople  are  employed 
flicre,  nnil  tiic  >  MtiHit  of  c^a]  is  .ih.iu'.  xzcti  ton,  a  Owing 
to  chemical  deojmposition  going  on  in  the  working;-;,  which  are 
OB'tihe  "piHt  and  ^tall  "  system,  the  temperature  is  so  high  that 
^MmtuieoQi  oombastion  is  comtMUlf  oecnnilK.  Prof.  Milne 
vWted  plaoes  having  a  temperatwe  of  110^  P.  TMs,  together 
with  the  escape  of  fire  damp,  make  th<i  mine  vt-ry  dangerous. 
Tba  eiperimeiits  which  have  been  commenced,  arkd  which  are 
to  be  collmiwl  tyitematicaUy,  are  1  (1)  the  obiervation  of  earth- 
eailWDU,  which  ao  far  appear  to  be  but  feeble ;  (2)  listening  in  a 
Uepiwe  to  the  sound  produced  by  the  movement  of  a  micro- 
fhOM  plaead  in  the  solid  rock  ;  (3)  the  obserration  by  means  of 
A  tranMBHter,  or  tremor  measure,  of  earth^tremors ;  (4)  the 
•tiaemuiaii  of  two  deHeate  levali  to  see  if  ^  seasooal  movo- 
ments  of  the  toil  on  the  surface  exi-<t  aho  underground  ;  (5) 
attempts  to  measure  the  influence  of  the  tide,  which  rises  there 
about  eight  feet  every  twelve  hours,  in  producing  a  bend,  or 
onufaing  in  the  roof  of  the  mine.  Obaerrations  00  atmospheric 
dactridty  may  sabseqaeBtly  be  addod.  All  these  wiO  be  carried 

on  in  conjunction  with  ti<!al,  baromctrioal,  and  thermnnietrlcal 
observations,  as  well  as  \»  itli  those  on  the  cscai>e  of  fire-damp 
and  the  entrance  of  water  to  the  mine.  One  practical  object  of 
these  serica  of  obsarrsliom  is  to  awtitaia  whether  any  of  these 
TbaaoaMiw  are  cuunetted  «(A  each  other,  and  especially  with 
the  e<cni>e  of  fire-damp  in  the  mine.  At  present  it  appears  that 
the  gan  shows  itself  about  eight  hours  befr>re  a  fait  in  the  baro* 
aaeter,  and  therefore  the  indications  of  the  Utter  are  flMllM  at 
danger  mnriagk  Od  the  turfaee  of  the  earth  tremoa  hKnease 
with  a  barqmrtTical  fcO,  and  perhaps  hefef«  tt.  BaidMl«nors 
and  the  escape  of  firr-damp  m.iy,  tfirrcfi^rc.  Prof.  MQoe  thinks, 
be  connected  ;  but,  whether  practical  re-iults  be  obtained  or  not, 
the  experimenu  will  enaUe  a  oomparisoa  to  be  iMiitn  between 
earfeee  phenoeMiia  and  thooe  ulueh  an  anbtatianaM.  The 
oath*  eonpany  wMoh  apir  «Nmi  the  mine,  as  well  as  the  f«si> 
dent  engineer  there^  btV*  afiirdej  every  a-Mstance  to  Prof. 
Milne  in  his  inventigatlOBS, and  that  gentleman,  wc  are  informed, 
will  be  glad  to  reoeive  smgeitiou  for  improved  or  additional 
obsermtions,  fiom  angr  iclenBfci  w/m  in  this  cooatiy  interested 
in  the  sabject.  Any  fymi— littlwM  intended  for  hbn  sho«ld 
be  nldnMd  to  On  Imperial  Come*  of  BiWbMwliV,  Tokio. 

The  Ru=>Man  l~{:tia  publi'-hes  the  results  of  the  researches 
of  M.  BrounofTinto  the  variations  of  temperature  in  consequence 
of  the  cyclones  in  Europe.  He  has  taken  seventf4fat  eases  in 
whkfa  the  meteoroloKkal  bnUetim  ihowed  the  pnanwe  of  a 
eydone  in  Evope,  and  prepared  a  meieeralof||ieaI  nap  for  eedi 
of  fhe<^e  days,  sh-jwin;;  the  deviation  of  temperature  from  the 
normal,  and  the  r«iu!c  of  the  cyclone.  The  average  deviations 
of  temperature  in  the  regions  of  the  cyclone«  appear  as  follows 
fordi£Gerent months:  January,  3*7°Cels. ;  February,  2-3";  March, 
l*j  ApcO,  «ra*;  May,  00' j  June,  -07";  July,  -oi"; 
A^KMt, -0'4*i  September,  -o-l";  CKtal-cr,  0  2' :  X  vembcr, 
Vtfx  December,  1*4°.  It  resulu  from  these  figures  that,  as 
might  have  been  foreseen,  durmg  the  wfartar  tfw  cydooca  bring 
wanmr  air,  and  aolder  air  during  the  snmmer.  If  the  region  of 
tlw  tycleae  be  Avided  into  four  parts  by  two  perpcmlicnlar 
Ham liaeed tfwMgfa its eeatre,  the  twu  riv^ht  pn  ■  .■'\':\\  <:i'i..'r 
from  the  two  left,  the  deriatioitt  beii^  for  the  former :  winter, 
4'6>;  spring,  i-gf*;  mmmv,  nrfx  and  aataam,  t*y*,  all 
potitiTC;  while  for  the  two  left  parts  the  deviations  are  nil 
negative  as  well  durini^  the  summer  as  during  the  winter, 
namely:  -09  for  the  Hiiitcr,  -  I  1°  for  the  ipriqg^  — I'7*lbr 
the  summer,  and  ~0'9  for  the  autumn. 

Ir  appears  from  a  notice  published  in  the  last  issue  of  the 
hvtstia  that  stooe  ^  *^p^fi»f««t»  «en  wed  bjr  Ru^iians  in 
Siberia  at  a  tine  veqr  near  to  oer  ewn.  llMi^  owing  to  the 


difficulty  of  having  iron  impUeiHli^  aai  ewn  iron,  the  Coaamh 
who  occupied  the  valley  of  the  Trlnrt  at  Tnkn  avdtod  them- 
selves of  the  numberless  stone  implements  they  found  scattered 
on  the  hilLs  around  Tunka,  where  large  manufactures  of  stooe 
implements  have  been  discovered.  Then  ere  Itill  people  wlio 
remember  also  that  their  grandfathew  were  wpelled  toCoUnw 
the  advice  of  the  Mongols  and  to  make  me  ef  aepMie 
hatches  ;  the  tradition  says  also  that  Acre  were  Cossacks  who 
understood  themselves  the  art  of  making  jade  implements.  Any 
one  who  ImnntbedlffiailtiM  of  obtaining  fana  in  Siberia  some 
thirty  years  ago^  and  even  now,  will  not  doubt  the  tru?t worthi- 
ness of  the  tradition.  We  may  add  also  that  the  late  Prof. 
.Schapoff  has  founil  llic  settlers  at  Turukhan-^k  liri;t^ly  u«nj 
stone  pestles  and  hammen^  some  of  wliich  were  exhibited  at  the 
Irintdt  HnaeMB,  belbntt  weedeitroyed  by  fim. 

Ik  (he  last  number  of  Naturtn  Hcrr  Gcelmuy  ien  of  ChristianL 
desoribca  the  so-called  "Jaettegryder"  giant  bowbiof  Orholm,  on 
the  east  side  of  Chris'.iania  fjord.  These enriooa geologicsl  forme* 
tions,  of  whidi  good  drawii^are  given,  are  not  only  the  laigol 
of  their  kittd  in  Scandinavia,  but  are  of  greater  size  than  thoac  of 
the  «el'-known  gl.acier  s^xrden  of  Lucerne,  which  have  hitherto 
been  considered  as  the  mostezteniive  of  such  natural  depvetsioe*. 
In  two  of  the  upper  caviika  at  OriMlm,  eO  ef  whicb  lie  on  fte 
edge  of  a  steep  fjeld,  a  few  pine  and  birch  tree'*  have  taken  root 
and  grown  in  a  tolerably  normal  manner  till  they  rcachel  the 
level  of  the  sumnndmn  riKk,  when  the  branches  hive  invarLiblf 
been  bent  and  «listorted  by  the  force  of  the  winds,  aod  thcit 
growth  baa  been  acMtad.  The  depth  of  tiie  depfmelei  baa  aet 
been  determined,  but  the  perpendicular  inclination  of  the  ieaer 
walls  would  lead  to  the  inference  that  it  is  conudcrable. 

M anKS.  Caontav  Batyraaas,  of  liaaciHitar,  have  iceaaly 

added  an  important  improvement  to  their  *•  Otto  "  gas-engine. 
This  consists  of  a  self-starting  ap,iaratus  by  means  of  which 
the  engine  can  )>c  put  in  motion  by  simply  opening  a  valr; 
The  apparatus  consists  of  a  small  receiver  into  which  the 
ea^ne  eahaaila  far  a  vmy  dwrt  peitien  of  iln  atoofcea  Ae 
burnt  gases  which  result  from  the  ignition  of  the  charge  in  the 
cylinder.  These  gases  fill  the  receiver,  and  in  the  course  of 
half  a  minute  raise  a  pro-urc  in  it  nearly  corresponding  to  the 
pressure  in  the  cjtiuder  during  the  moment  of  ignitioiL  The« 
atofcd  bomt  gaaes  nre  edaitted  again  to  the  eyKndcr  nt  At 
moment  of  startin;;  by  a  very  simple  piece  of  mechanism,  and 
thus  put  the  engine  w  111  it  ion  in  much  tfw  aame  way  as  steas 
moves  a  steam-engine,  thus  saving  the  tfOttble  of  f''*^  fte 
wheel  round  to  get  in  the  tint  charijes. 

On  January  22,  at  S.47  p.m.,  a  meteor  was  observed  in  the 
province  of  Kalmar,  Sweden.  It  appeared  in  the  north  as  a  fire- 
ball, without  trail,  gradually  deaccndii^  to  tlie  earth,  so  alowijr 
that  some  obaervers,  in  order  that  it  sbodld  not  beeaM 

hi-lflrn  from  vica-  by  intervening  houses,  ran  about  3t»  m., 
and  still  beheld  the  object.  The  speed  decrease!  by  de- 
grees, and  finslly  the  ball  aeanMd  to  remain  stationary  aal 
then  went  out.  No  wbhah^  aniN  or  report  was  heard.  The 
object  was  obaerved  for  a  mfanM  aad  a  half.  Ita  pedi  was  aot 
rcjnilnr  'lut  markrrl  by  great  deviations.    When  first  seen  its  rise  i 

,  an.l  lii-ilre  was  like  that  of  Jupiter,  anil  it;  p  unt  of  issae  50'  abiw 
the  honson,  whilewheodisappeariiiL;  1'  •  >^  10'  aKive  the  h  jrif  jfi. 

j  It  seemed  to  increase  in  size  as  it  de>ceadcd.  Its  slow  speed 
W.XS  (tarticularly  remarkable,  as  It  diffised  ao  greatly  from  tlillt  ef 
«r<li[i:»ry  meteors. 

Tua  Anthropologieal  Society  of  Paris  b  constituted  as  follows 
for  1884:— President ;  Dr.  Hamy;  Vice-President*  :    Drs.  I 
Durcau  and  I.ctourneau;  Secretary:  Dr.  V.  Topinani;  .\ssistan!  j 
Secretaries :  M.  Giraid  de  Rialle,  Dr.  Prat,  and  M.  Issanrat :  | 
Committee  of  Pablieatiaat  Dck  deQoatrefageiw  MaHMaePawil 
aadThnli^ 
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Thb  death  is  announced  of  Dr.  Gotthilf  Hcinr.  Litdw.  Ht^en> 
with  wbo««  name  for  the  Ust  sixty  years  progress  in  the  doouun 
of  hydrotechnics  in  Germany  is  closely  associated.  He  died  at 
Berlin  on  the  jrd  inst,  btviiig  neuiy  conpleted  hit  eighty- 

The  death  is  announced  of  Dr.  A.  Bernstein,  the  well-known 
antbor  of  the  "  NaturwiascMdnAUche  VoOMbiicfacr."  He  «» 
bom  aC  Dnuag  In  tSii,  aad  died  at  BsSn  o«  Ab  iflft  luL 

On  FcLroary  18  an  earthquake  was  felt  ia  several  parts  of  the 
Department  of  Algien.  Its  dnnUioii.ms  very  short.  The 
yiinliiftw  <aMM<»«trtMflw»a«MMy>»BiBetydhdactihodaof 

earthquake  hnvc  l>ccn  fc!t  .^1  Or.sh  since  Novemtjer  14.  Other 
shocks  have  aU.)  recently  cccurrcd  at  Viernoe  and  Ta.shkcni!.  A 
Tiolent  earthquake  is  also  rej^Kjrted  from  the  liirvari  district  (pro- 
Tiaoeof  fiitiis.  on  Lalte  Van,  in  Aaintic  Twkey)  onFefaniujr  10. 
Gi«rt  doHit*  **•  lioam  fdl. 

IbU  W,  WBITAKKr  desires  us  to  point  oat  in  reference  to  the 
artide  ott  ^  "Gepkyad  Swvqrof  the  United  Kti«doM," 
printed  in  the  hat  mmbor  of  NATiniB  (p.  395),  tluit  mow  of 
the  Imlkics?  publications  of  the  Survey  hive  .ipi>cared  since  1855. 
He  favours  tts  with  a  list  of  these,  in  which  wc  are  glad  to 
ohMm Ui own" London fiMdn,p|iL  xU.  fao." 

In  consequence  of  a  generally  expressed  uii-h  fr.nu  umiy 
hundre<N  of  intending  participators  at  the  forthcoming  Ornitho- 
kgicnl  Congress  at  Vienna,  the  Committee  of  the  Coi^|rest  has 
a  lered  the  date  for  th«  fim  macling  fion  Aptfl  16  to  April  7. 
AtdieOnritfiologieBlBxhiiiMoii  wflllie  hdd  from  April  4  tu 
April  \.\,  the  ornitholoj^iits  prc«(ent  in  Vienna  at  that  time  will 
have  an  oiiiX)rtuaity  of  seeing  the  Eshibition,  while  at  the  sanie 
time  attending  the  Coogresi.  Numeruus  Belgian,  Danish, 
Ffenchf  Gcrawiit  AwtriMi^  Itallaii^  and  Rutfinw  sMn  of  tfiiwtw 
will  aaat  b  Vfaraa  apoa  fhat  eeeadoa. 

TBX  GeiBan  Gorerament  has  issued  an  edict  concerning  the 
fiwrwrtlua  ef  pwhlHoric  tmrial-aKmnds  which  naj  be  dis- 
euveied  hfucflbrth  npoo  Ocfnan  aoO* 

The  additions  to  the  Zoological  Socie^T^  Gaidaaa dnring  the 
pait  week  include  a  Bonnet  Monkagr  (JHSamew  jMnir  d )  from 
ladiM,  praMnMd  bjr  Mr.  W.  Gnema ;  a  Sambnr  Deer  {Ctnmi 

aristottlis  4)  from  Ceylon,  a  European  Flaming  [Ph(xnic,'f;-rus 
atttiqmrum)  from  Southern  Europe,  prcseuied  by  Mr.  J.iujcs 
McGregor;  a  Vulpine  Phalangcr  {Phalangisla  xulpina  i  )  fr  mi 
Aatralia,  presented  bgr  Mr.  A.  H.  Lowder ;  a  Pine  Marten 
\Mmtlda  wmHi^,  BrMris,  presented  bf  Mr.  Bdwaid  da  Stafford ; 
a  Common  H-ire  {/.f/iis  rH»v/..-;</),  British,  pre-enfed  by  Mr.  G. 
Pot  tier ;  a  Rhesus  Monkey  {A/a(acu}  rAetui)  from  India,  pre- 
sented by  Master  A.  J.  Neill;  two  Laughing  Kingfishers  (Dcuflo 
glgimlta\  from  Australia,  preacatcd  bj  Dr.  £va« ;  a  Black- 
feolcd  Pengnln  [SfkmlKms  demerms)  from  Sontb  Aflrica,  pre 
seated  hy  Mr.  F.  151. >ur;  a  (Jreek  Tortoise  {'/lesfut/o  griUii),  ' 
European,  presented  by  Miss  M.  L.  Fergusson  ;  a  btump-lailed  1 
Lizard  ( TrtuAjniotaurMs  rugosui)  from  New  Holhndt  ^  Bearded  ' 
Lixard  (An^iMiinu  tartaOu)  bom  Aaattalia*  pmanted  by 
Mr.  J.  W.  Bortock ;  a  PIka  (Awr  AwArj)  fhmi  Britlah  fresh 
w^l^l■I^,  I  rcscntcii  hy  Mr.  Charles  D.  Iloblyn,  F.Z.S.  ;  a  Lesser 
White-nosed  Monkey  (Ctr(opilktcus pttaurisla  9  ),  a  Campbell's 
.Monkey  (Cercc/ithtnu  tampbeUi  9  )  from  West  Afirica,  a  Knddy 
IchnenmM  ^itrftitit  tmMi)  from  India,  a  Bactrian  Camel 
(Omubu  kirtrimmi  d)  from  Central  Asia,  three  White-crowned 
Pigeons  ( Coiumba  Itiuoftfkabu)  from  the  West  Indies  parehaied. 


OUR  ASTRONOMICAL  COLUMN 

The  Solar  KcLnsE  ok  1806,  DtctMisER  la — When 
Rumker  was  cn  the  jh  int  cf  leaving  England  to  undertake  the 
direction  f.f  the  (il  servatory  erected  by  Sir  Thomas  liri-lunc  .it 
Paramatta,  N.  S.  W .,  he  came  into  poueisioD  of  a  letter  addressed 
to  Ifaakaljnia  by  Adadial  Bli|b»  vmumat  of  lha  cdaar,  cob« 


taktog  ebaawaflaat  of  »  uiiu  ttikgrn  m  Dacawbtt  lo^  tSo^ 
whiah  vaa  daieribad  aa  alaurt  tatil}  tte  otwrwrttana  vaaa 
oHHla  at  GnwrwBiaat  Hoaac^  9f9ata  Can,  irib  a  Ane^aat 
adaBMalfcaBd  twcfhraiiwulma  by  Aiaatd  i  Rimkar  aoauaic 
niealadthaAdariiari  latter  to  Zid^  who  pahOAad  it  is  wd.  v. 
orUt'*Con«ipoiidaaaaA«troMaaim"inlhtha  plMW  of  tha 
sun  and  moon  from  ndartw  airil  iBwklitfJt^  and  the  leatftaJa 
of  Sydney  Cotc^  wUdh  1m  bad  dadnaad  Inn  Bl||b*«  dhatrap 
tioaa.  BiMtodi^BMdibaidt'ataaatTiiMei  and  tba  hat  Solar 
Tabfci  oF  Caiftd  Aa  daacnia  of  ttb  adipaa  irill  be  foaad  toba 

apprnximntely  as  foil  iws  : — 

G.M.T.  uf  conjunction  in  R.A.  1S06,  Dee.  9  at  I4h.  1910.  14s. 
R.A  256  19  ? 


Moon's  hourly  motion  in  R.A.  ...  35  3 

Sun's  „  „    2  45 

Moon's  declination      ...    33    1    S  S. 

Sun's  „    22  52    2  S. 

Moon's  hoorly  motioa  in  decL         ...  o   5  S. 

Sun's  „  „    u  14  S. 

Moon's  horiaaotal  parallax  ...  *..  56  16 
Sun's         „    o  9 

Moon's  semi-diameter    15  10 

Sun's       „       „    16  IS 


The  eclip-e  » .as  therefore  an  annular  one  :  it  was  central  and 
annuUr  with  the  sun  on  the  nicriiiim  in  loiigitu<le  143'  23'  E. 
and  latitude  32*  23'  S.  Admiral  Bligh's  positiuu  was  not 
within  the  annular  phase,  but  on  making  a  direct  calculation  for 
it,  we  find  the  greatest  ecUpsc  at  oh,  41m.  p.m.  local  mean  time, 
magnitude  0*92.  Perhaps  this  is  the  first  ecUpse  that  was 
astrononaicall^  observed  at  Svdney,  and  it  may  be  noted  in 
connection  with  Mr.  RmaeU't  nittoneal  aoeonntoi  the  progrem 
of  astroMmyatUiatplaaab  of  irtridkua  laveaoawaeoaaatlaat 
week. 

Thk  lats  Pkop.  RLiMKnrtris.— IkMl  Friadridi  mihifai 
Klinkcrfues  was  bora  at  Ho^gdsmar  in  Heaae^on  March  ig^ 
1827.  He  was  atUched  to  the  Obaerralory  or  Cdttinren  at 
aasistant  in  1851,  under  Gaosa ;  he  became  prorisional  dfaactor 
of  that  estaMishment  in  1859,  and  in  1868  was  eonfinaed  tal  Aat 
appointment.  Since  1863  he  was  one  of  the  prafenon  in  the 
Philosophical  Faculty  at  Gdttingen.  He  wan  an  able  practiGal 
and  theoretical  a.stronomer,  and  discovered  tlie  comets  I853IIL, 
1854  I.,  1854  III.,  1S54  IV.,  1S55  II.,  and  1857  v.;  the  first 
of  tlie-.e,  which  bore  his  name  very  generally  while  under 
observation,  was  telesc-vpically  observed  in  full  sunshine,  and 
only  a  few  ilegrecs  fr  un  the  sun's  place  by  Mr.  Hartnup  at 
L«vcrp)ol,  and  l>y  .Schmidt  at  Athens.  In  i860  Klinkerfhes 
proccctitU  to  Ciillcia  111  .Sp.Tiii  for  the  o!>-crv.i!ion  of  the  total 
solar  cclip  c  in  Jaly.  His  work  in  thcore'lcal  .I'tron  .ray  in- 
cluiicii  a  iin:;h  id  if  dclcriuiuiiiy  (he  uibiti  of  M.i.iry  -t-ir-, 
and  he  w.is  the  author  <if  a  v:'.lual  !c  llieorclicai  lre.iti-,e  on  the 
science.  \Vhcn,  on  the  occurrence  of  tlic  ^reat  meteor  shower 
of  Novcfiilicr  27,  1872,  it  «as  f  itinii  tha"  the  meteors  followed 
the  track  of  Biela's  c miet,  and  the  coiuci  itself  was  .supiiosed 
to  be  cIjsc  to  the  earth  un  that  day,  Kliiikerfues  though:  it 
mi^ht  be  found  oppjsite  the  radiant  of  the  meteors  in 
Andromctla,  and  acctirxiinf^ly  telegraphed  to  Mr.  I'ogson  .at 
M.idras  to  thi->  effect,  "  Hiela  touched  earth  Noveiid>er  27,  search 
neiir  6  Ccntauii."  It  will  be  remembered  that,  in  consequence 
of  ihi-  telegram  from  Klinkcrfues,  Mr.  I'ojjsun  actually  dcteeteii 
a  Cornet  in  the  vicinity,  but  was  only  able  to  obtain  its  place  on 
two  uiorninj^s  ;  so  that  the  orliit  could  not  be  dctcrmineil.  There 
was  a  divide<l  opinion  at  the  time  .as  to  its  connection  with 
UieLi,  and  perhaps  this  may  now  be  said  to  Ijc  ni  jro  tli.iu  iloul  t- 
ful,  notwithstanding  the  singular  cireumslances  attending  its  dis- 
covery. Kini  crfucs  died  Mddaa^  at  the  Obaarnrtoqr  of 
Gdttingen  on  January  HL 


GEOGRAPHICAL  NOTES 

Mb.  11.  11.  Johnston  leaves  London  to-morrow  for  Zanzibir, 
to  conduct  an  expedition  to  Mount  Kiiinmnjaro.  The  cxpen.eit 
of  Uie  expedition  are  borne  by  the  Royal  Society  and  the 
Briti>h  Aaiaeiatioo,  the  object  being  to  fomi  as  large  a  cul- 
lectioB  as  poaribia  of  Iba  flora  aad  fiuua  of  tha  hicjbeat 
movniain  in  AfHea. 

.'\NolHER  altcnrit  will  be  made  this  year  to  rescue  the  United 
States  observing  party  in  Lady  Franklin  Bay,  under  Lieut. 
Gradqr.  Tbia  party,  twcai^-fbabi  all,  waat  oat  toA^faAiSBi 
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mAin  iSSatnd  188* uwotmfal ittaanpti  we  — Je to «yA 
them.    ThU  year  foar  imbIi  wOl  b*  mit  oat,  OM  of  them 

H.M.S.  i^/rrf,  v4ilehwe  are  ghd  ts  lawirlmbtmpraMatai 
for  the  purpose  of  the  Mtieh  to  the  Vollad  Stetei  GeveniBeaU 
It  is  to  be  espeeled  that  with  tuch  a  fomidable  expedition  the 
Greeley  party  wUl  be  reached,  awl  w«  ferventlT  hope  brought 
home,  thoogh  it  is  to  be  feared  that  *ome  at  leaat  nut  hkve 
succumbed  to  the  hard&hips  of  three  winters  is  St*  N. 

TiiK  fourth  Germaa  Geographical  Coagren  will  aeet  at 
Munich  from  April  17  to  19  next.  The  prepaiaHons  are  now 
beiog  made.  The  main  subjectt  for  diccustion  are :  tlie  present 
state  of  Polar  invettigtiinn :  the  innovations  relating  Id  the 
standard  meridian ;  the  Glacial  epoch  ;  and  the  mode  of  drawing 
l^^^Md  napetea^oola.  NnmenMU  tmvdlcn  md  in* 
TM^plMS  kiM  pnnbed  to  raid  pspena 

Dl  Wild  of  St.  Peten-burg.  the  President  of  the  International 
P.jlar  CommUsion,  is  now  sending  out  invitation',  for  the 
Pi  l  ir  Cii'i^rris  which  is  to  meet  at  Vienn.i  on  April  22  next. 
All  the  leaders  of  the  International  Polar  Expeditions  of  iSSa 
tspaelad  to  oMMid. 

Ds.  ZurrOBAPF  of  Berlin  la  abont  to  faOov  Dr.  Chavanne 
to  tbc  Com*,  taj  order  of  the  Braaeli  NalioMl  Geographical 
iMtknto.  Hb  tptchd  InwiHirtiow  ow  to  h«  of m  ethnological 

Hut  L.  STBINIon  informs  Nuhirm  that  hia  fortni  jiit's 
atay  In  Kamchatka  in  May,  1883,  proved  fairly  satisfactory. 
Thie  ooaplete  success  of  the  eapediti  on  was,  however,  interferM 
with  by  tne  esceptionilty  late  snou  falh,  which  had  buried  the 
wboAe  district  round  Petropanlovski  under  a  layer  of  six  to  nine  feet 
of  aaow,  the  surface  of  wnich  melted  daily  under  the  scorching 
■an  only  to  be  frozen  agate  1^  n^t  Amoo^  other  interesting 
points  he  ha«  noted  the  presence  of  four  distinct  species  of  the 
sea-eagle  in  Kamchatlia,  while  Elurope  and  the  whole  of  the 
North  American  continent  ha<^i  only  one  species  of  this  ma  rni- 
fioant  bird.  One  of  these  four,  which  llerr  Steine^er  has 
named  Haltjetut  hYf>oltMtmt  is  distinguished  from  t/.  leufo- 
cefkalus,  II.  albiuUa,  and  the  giant  Tkatasuttut  pttagUus,  by 
the  dauling  wliitoness  of  some  parts  of  the  body  ami  its  geoerally 
lighter  colour.  Kerr  Steineger'scoUections,  which  have  been  sent 
oa  to  Waihlngtol^  tedude  the  booet  of  acomplete  skeleton  of  the 
■ea-oow,  ssvntMn  eea-calvea,  three  skins  of  the  Kamchatkan 
Alpine  slie^  a  omsidflrable  number  of  crania  of  the  Cetaoea, 
of  which  thne  wodU  appear  to  bel  >ng  to  near  spedes.  Be4de« 
ttmnaijMWMgo^aa^^^^  witb^l^e^MwIhwrrfiM^ 

of  Mif  er«4aoem<,  land  Md  httdiwator  anUaks,  and  onoMnMs 
IomQ  and  living  plants. 

AFTKK  h.ivin.;  <ionc  much  in  restoring  tOOW  Mapi  the  old 
bed  of  the  Amu-darin,  the  Ru-si.in  cx|)i)rers  seem  to  he  in- 
clined now  to  take  a  niiitf  "p])i>ite  view.  Tnu<,  Prince  llcd- 
r-Mts,  geologist  of  the  .^mu  dari.i  Iix]>edi!ion  of  iSSn,  after 
having  explored  thceastero  p.irt  of  the  C/bay,  cAtnc  to  ;hi-  con- 
clusion that  the  total  want  of  river-beds  in  ilic  ravine  and  the 
presence  of  Aral-Cas|iian  mjUu«ks  in  it  arc  a  "u'Ticient  ))ro)f 
that  the  water  of  the  Amu  never  ran  on  tlie  stretch  between 
the  Sary-kanysh  lakes  and  the  Caspian.  Now,  M.  Konshin  — 
a  mining  engineer  who  has  recently  explored  t)ie  western  part  of 
the  Uzhoy — arrives  independently  at  the  same  couclu^ion  with 
regard  to  the  western  part  of  the  supposed  old  bed  of  the  Amu. 
He  considers  that  its  paaaagt  between  the  Greater  and  the 
Smaller  Balkhan  Mountains  is  a  recent  ittrait  of  the  Aral-Caspian 
Sea*  and  that  the  western  part  of  the  Uzboy  is  merely  a  remnant 
of  the  ootfiow  towards  the  Caspian  of  the  brackish  water  of  the 
8an>kaayA  ^Jkm.  Tiw  ravine  of  the  U.Ti>oy  w  ,uld  be  thus 
one  of  the  nameroos  t«n,  or  elongated  lakes,  the  likeness  of 
which  to  beds  of  rivers  had  alr«uly  stracli  Pallas  in  the 
Astrakhan  steppes,  where  the  Daban-gol  has  a  lei^th  of  sixty 
miles.  The  view  of  M.  Konshin  may  be  WimHB  tip  as  fol- 
lows : — The  immense  Sara-kamysh  depression,  4400  milci  wide, 
and  at  s  ime  places  280  feet  below  the  level  of  the  Aral,  formel 
at  a  geologicUly  recent  time  a  single  basin  with  the  Aral  ;  the 
fossils  found  on  its  borders  show  that  it  was  fille<l  up  with  at 
least  brackish  water.    This  lake  had  an  outflow  into  the  Cas> 

{)ian ;  but  for  130  miles  west  of  Sara-kamysh  there  is  nothing 
ike  a  river-bed.  The  Ukmess  begiiis  only  west  of  OaUa-Ishem, 
where  the  Uzboy  begins.  This  cnannd,  however,  was  filled  up, 
not  with  the  sweet  aod  agnddy  watar  of  the  Ami^  bat  with  a 


hracUili  aad  latlMr  pan  water  of  the  Aral-Sara-kamysh  Lake. 
blMb  ta^dnnad*  oa  Hb  whole  stretch  from  Balla-Isliena 
to ditGitpiaa,  one  fiadi  wcijrwliue  tbe  typical  Aral-Caapiaa 
CmMa,  hnyutna^  JiMtbm,  aad  IfyJrpNa  m  the  most  perfcet 
states  whilst  then  are  aa  traces  at  all  of  a  flnviatUe  flora  or 
(anna,  nor  auT  tiaeto  of  baiaaa  settlements.  However  opposite 
toeanaotoiilaioB,  tiiis  vie*  of  the  Usbojr  sarely  has  mack  to 
be  addia  Its  frToor. 

The  i^amc  geologist  publishes  in  iht-  /;:  ;  >.';.»  of  the  Russian 
Geographical  Society  an  inierestmi;  acc  ount  of  his  explorations 
in  the  Kara-kum  desert,  between  Kyryl-arvat  and  Khiva,  ile 
considers  the  bad  reputation  of  this  desert  quite  e>aL;t;eratcd.  In 
tbe  neighbourhood  of  the  Caspian  and  Lake  Aral  the  Kara-kum 
sands  offer  a  great  many  difficulties  to  the  traveller.  Geologi- 
cally speaking  they  have  quite  recently  emerged  from  the  sea, 
and  the  barkians,  or  !.andy  hills,  are  devoid  of  s-egctatioii  and 
move  freely  before  the  wind  ;  the  s.-ime  is  true  with  regard  to  the 
neightMurhood  of  Sara-kamysh  and  the  Uiboy.  But  farther  in 
the  steppe  the  sands  are  older,  and  the  brushes  which  cover  them 
render  them  quite  stable,  so  that  the  Akhal-Tekkes  like  better 
to  Stay  in  the  steppe,  aad  return  to  the  oasis  only  for  the  needs 
I  of  agriculture.  The  routes  are  quite  comf  orUUe,  with  exclusion 
of  steeper  ascents  and  descents  on  the  slopes  of  the  dariAam  . 
and  the  cisterns  (kakt)  when  kept  in  order  contain  plenty  of 
water ;  while  tbe  steppe  yields  throaghont  the  year  abundanoe  of 
fooil  for  the  hordes  and  camels.  The  barkham  axe  often  iater' 
mingled  with  takyrt,  that  is,  with  places  covered  with  finn  day, 
on  whose  smface  small  canals  collect  nin-water  and  bring  k  to 
a  common  basin  called  kak.  The  sars,  or  elongated  raviae%  the 
sandy  bottom  of  which  is  impregnated  with  brackish  sralei;i  aia 
most  numerous,  especially  in  certain  parts  of  the  steppe;  is  the 
neighbourhood  of  the  Akhal-Tekkc  oasis  they  run  m  nmaeroas 
poralld  lines  for  several  doscn  miles  in  length.  The  Uzboy, 
which  M.  Konshin  visited  at  Kunysh,  is  a  ravine,  sometimes 
crossed  by  hiUs  of  sand,  at  the  bottoji  of  v^hich  one  perceives 
a  narrow  serpentine  of  bnekish  water.  The  Tertiary  beds  are 
covered  there  with  a  fiat  dirty  dust  .filled  with  re  t.ains  of 
the  Aral-Caspian  /Xr^HMM*  Ntritina,  and  Cardimm.  Above 
Kurtyrh  the  uppitod  old  bed  of  the  Amu  can  be  distinguished 
only  by  these  awnae  remains.  Notaithstaading  the  most  carefal 
seardi,  M.  Koadda  faded  to  di>eover  any  trace*  of  fluviatik 
deposiu  at  Shikh,  nhaia  the  Cbaijay  bed  of  tbe  Aani  ia  tnced 
ononrmapa.  TheUllsatSblUiare  reoiarkableasaridiadae 
of  very  pare  salphnr  (6a  per  oeoL)  Oae  of  tbem  wa«ld  eositaia 
at  least  160^000,000  cwt.  of  pore  sulphur,  aad  salplmr  appcafs 
on  the  surface  of  very  many  of  them. 

Dr.  Rkual,  travelling  for  the  Geographical  Society  in  Central 
Asia,  has  returned  to  Tashkcnd  through  Saraf^than  and  Samar- 
cand,  after  visiting  Hissar,  tbe  Mura  Pas?  never  l«fore  explored 
— the  town  of  Karatsg,  and  Baldshan,  l»uway,  Ku-vhan,  and 
Shignan.  Dr.  Kegal  intends  to  start  again  in  a  tew  wcda  for 
Ualdkhan,  and  in  the  spring  to  eoaHaaa  Ui  eiqdofadaaa  aa  farat 

the  Ka^hgar  frontiers. 

CoLo.NKi.  PKF.jtvAi.sKY,  with  hts  CossacVs,  oonst  be  i>ow  in 
Mongolia,  on  his  way  towards  Thibe".  The  other  well-knows 
explorer  of  the  Turcoman  region  <if  iho  Tr.inscas|pian,  M.  Le^dar, 
is  ag  in  on  his  way  to  the  scene  uf  lii.  j;eogra;.4iical  Iriunphi 
along  the  Pcrtiaa  frontier  to  complete  his  work  tor  the  General 
Staff.  He  Will  probably  be  ahiCBi  aaothcr  year  or  a  yev  eai 
a  half. 

The  IMreetor  of  die  Baaiaa  OfeKrvaloiy  at  KUk  Db 
Fritsche^  wlio  made  last  wiatar a  joanMj  diroasdi  Sottthara  Chbi^ 
from  Pekfaig  to  Kal  fbaf>lli  OB  tiie  Haa»>Utkbes  detorodaedeB 
his  route  the  pontioaeaad  tha  nfnirtir  eliOMBto  of  fin^^ 
places.  AfewdaysafterbitictUBtoPddaglMkftoadBadl 
wen»,  vii  Changhai  kuan,  on  the  Galf  of  nrdM•l^  toldMpv 
Mergen,  Alhno,  and  itlngove-chensk,  on  the  Aanr,  detonainuv 
the  poaMoaa  aM  aagnetical  elements  of  sixty  three  aew  |oiats. 

A  coaaasPONDKNT  in  Nalurtn  draws  attention  to  a  carious 
narrative  of  an  expedition  to  high  northern  latitades,  andertakea 
in  ia66,  at  tihe  instigation  of  prieste  bdonging  to  tlie  Monaaterf 
of  Garde  ta  Greenland.  This  narrative  is  doived  frosa  aa  lee> 
landic  tranaeiipt  of  the  aOHxUed  "  Haakabok,"  flnmpiVd  aboot 
1300  by  the  Moisk  hw-eapoaadei;  Haak  Eriaadste.  It  must 
be  observed,  however,  that  the  partieBkn  of  Ike  Geide  Expo- 
ditioa  are  not  to  be  fooad  te  tbe  sHH  OKlaflt  parts  of  Ae  crknal 
auaascript  of  Ike " Haakafcek,*'  fma  wbldi  varie«« pafesHne 
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beea  lost  Notwithstanding  the  absence  of  this  conclusive  proof, 
northern  scholars  are  inclined  to  accept  the  later  transcript  as  a 
4mm  fidt  Tersion  of  the  original  before  the  lou  of  it«  missing 
parts,  and  if  this  assumption  can  be  maintained,  we  have  evi- 
dence that  the  Northmen  adTOnoed  four  days'  journey  north  of 
76*.  The  object  of  the  expedition,  we  are  informeti,  was  to 
disoom  what  bads  and  people  were  to  be  found  north  of  the 
Cluilliaa  Station  at  Garde,  and  whether  the  much  dreaded 
SkiSIBafer  or  native  Esquimaux  oocopied  thaie  unknown 
rq^ons  in  any  fanaidaUe  numbers.  The  seaoMB,  we  are  told,  saw 
■any  islands  on  nUdl  diere  were  traces  of  the  {iraMnce  of  these 
peope^  bat  thqr  wen  maable  to  land,  owing  to  the  number  of 
Man  wUeh,  together widimuneroas  seals  and  whales,  frequented 
the  OOHle.  In  reference  to  the  high  latitude  said  to  have  been 
waehed  \rf  these  early  explorers,  and  which  i«  inferred  from  the 
description  of  the  height  of  theaun  on  St.  James's  Day  (July  35), 
it  may  be  observed  that  a  mate  stone  was  (bund  in  1824  in 
72°  5s'  N.  Int ,  about  twenty  mile*  Bohh-weit  of  Uperairtk, 
the  northernmust  existing  Danish  tUtlon.  The  iaMf|plllM, 
which  records  that  three  men,  whose  namci  are  gives,  meted 
the  stone  as  a  laadmarfc,  coodndes  with  Ax  raiMe  chWMHra, 
whidi  have  been  vtriooiljr  iotarpceted  to  indieite  the  yean  1135 
•nd  TS35. 

1"k<im  his  >c:e[itiric  exj>cditioii  lo  Anatoli      Syi  ia,  Egypt, 
India,  Indo-Chiti.i,  Ci.hia,  and  Japan  durin;^  the  veAin  1880-83, 
Dr.  Emil  RiebcLk  hi,  la'cly  returned  to  Kurajie  laden  with 
ethnological  an<l  arctix-ulo^ical   treasures  of  all   sarts.  This 
splendid  collection,  <)n  which  the  cntcrpriiini;  explorer  has  ex- 
pended no  less  than  30,00  V. ,  ha>  duriiig  the  pa,!  tciv  months 
furnied  a  chisf  attraction  to  naturalists  in  Ucrlni,  u/ji  ri-  it  has 
been  on  exhibition  at  the  Kunstgcwerbe  Museum.    Here  the 
available  space  was  not  sufficient  to  allow  of  a  thoiojfjhly  syste- 
matic arrangement  of  the  objects,  which  however  have  been 
roughly  disposed  in  three  main  geo^aphicil  ifroup^ : — ( i )  Western 
Asia  and  Africa  ;  (2)  India  and  Further  India  ;  (3)  East  A-ia 
(China  and  Japan).  Some  idei  of  the  immense  variety  of  articles 
here  bmught  together  may  be  had  from  the  detailed  catalogue  of 
Dr.  Riebwk'g  "Asiatic  Collection,"  recently  ivsued  by  Meavi. 
Weidmann  of  Berlin.  From  Palestine  and  .Syria  «e  have  objects 
of  every  description ;  while  the  articles  from  Suinaliland,  which 
are  very  nttmeroos,  illustrate  almost  every  phase  of  the  social  life 
of  the  little  known  inhaUtantii  of  that  region.    Several  speci- 
mens are  .tbown  of  the  inask^  used  in  Ceylon  at  the  "devil 
dances  "  performed  during  illness.    The  masks  represent  divini- 
ties of  the  Hindu  mythology,  rakshasas  or  demons,  nagakanyis 
or  snake  masks,  lions,  tigers,  crocodiles,  xM^oe%t  Mussulmans, 
Malays,  &c.   Imlia  is  largely  represented.  From  Burmah,  where 
the  Irrawadi  was  ascended  as  far  as  Bbamo,  were  broo^it  many 
oostty  articles,  such  as  myal  coronets  and  dresses,  alabStter  and 
gilt  wooden  statuettes  of  Buddha,  masks  of  strolling  niMlldi 
:iml  players,  amber  rosaries,  richly  carved  con*oU,  lacquer  ware^ 
ornamental  drinking  vessels,  writing  material.",  &c.    A  visit  to 
Bangkok  yielded  models  of  Siaoeie  floating  houaeik  fiihiqg  gear, 
Vriodnral  and  indnttrial  inplemenis,  ftc   Abw^  the  moet 
oaracterutic  objects  from  China  are  brightly  painted  clay 
modds  of  popular  types,  bronie  vases,  chased,  inlaid  in  silver, 
•ad  atndded  srith  ^ems ;  shallow  dishes  of  "  imperial  bnmxe  " 
(ydlow  picked  out  in  red)L  (Utct  teapots,  artistie  articles  in  jade, 
rode  crystal,  and  narUib  «•  Tbi  fwh  and  mriad  Japniicie  ool- 
leetion  comprises  spedtMwnf  all  ^  noat  chewfltihlie  pndnc- 
tiona  of  the  eonntry,  especially  Sat-Mtma  poccdaiw  and  other 
oaamic  ware,  illustrating  the  devdopment  of  Japanese  porcelain 
ftontiteaixteenth  to  th*  ■iaatwnth  aeaMiy.  boifaw  the  first 
pMt  cf  his  journey  Dr.  KMwdt  w»  UKOmgnStA  \n  w«  Moodc, 
wkok  ttm  emiiiiig  Jhn  anqr  pirfb  mtmt^  the  Bedouin  tribes 
In  n«  MDaUie  eMBlqr.  WM  vnmmA  In  craning  the  Jordan, 
sDdMwUnbnfedlBJnkiUh  Dariw  d»  vMt  in  Bgypt  he 
wnattndldMiur MUM  Nubian  fiBBtier  fay  StAinEilhrth, 
wrbo  MgiiB  ■annBMiwl  him  in  March  1881  to  ^Miih coMt  of 
Anbiinddheldaiidof  Soeotra.   Dnrim;  ^ rat  of  Ui  ««b- 
deHogi  Anwboat  the  Far  East  Dr.  lUebeck  had  for  his  asso- 
ciata  M.  C  &  Roseet,  who  joined  him  in  Germany,  and  Dr. 

Mutci.wltanlweitpfladhiEtaTt*'^  <^  "otinely  death  of 

Dr.  Mooek. 

In  the  March  part  of  Good  Words  Mr.  lulward  Whymper 
pives  some  particulars  of  his  journeys  in  Greenland  which  have 
\v  it  l<c«n  heretofore  published  ;  and  states  that  he  found  the 
height  of  the  interior  in  the  latitude  of  Uasenak  (about  7«/>  jt/  N.) 
eooMdenhlf  wceedtd  10^000  liMt.    Mr.  Wlqmper  nye  that 


from  the  various  mountains  he  hssa-ccnded  on  ;he  cistern  side 
of  Davis  Straits  he  has  had  continuous  views  of  the  glacier- 
covered  interior  of  Greenland  between  about  68'  30'  and  71^  15' 
N.  Ut.,  and  that  there  is  no  b'cak  or  depres-ion  within  those 
limits,  ami  that  the  country  is  everywhere  so  ahs  ilutcly  c  ncied 
by  anow  and  glader  that  not  a  single  rock  or  crag  can  be  seen. 


ON    THE   PHBNOMSttA    BXittBtTSD  BY 

DUSTY  AIR  IN  THE  NEIGHBOURHOOD  OF 
STRONGLY  ILLUMINATED  BODIES^ 

T  N  i.S;o  Dr.  Tyndall  described  the  dark  or  dust-fi-ee  plane 
which  rises  rrootAhot  body  in  illuminated  dusty  air,  and 
gave  two  expUnatioM  ef  dte  dust-frceness  of  this  dark  s|>ace. 
Another  explanation  was  tug^ted  by  Dr.  Frankland.  In 
1881  Lord  Raylei^  re-examioed  the  phenonienaii,  and  dis- 
covered thai  a  ooid  body  gave  a  similar  down-streaniqg  plane. 
He  also  suggested  •  totally  ditferent  explanation.  The  writers 
discuss  aU  tiMse  snggested  explanations,  and  see  reasons  for 
rejecting  them  all.  They  have,  moreover,  observed  that  the 
dark  plane  riaiag  from  a  hot  body  is  only  a  prolongation  of  • 
well-defined  dut-ftn  tmt  ol  nearly  uniform  thickness  noder 
ordinary  ciroBmstances  snmmnding  the  body,  and  they  point  out 
that  this  dark  ooat  is  the  thing  really  requiring  explanation,  the 
dark  plane  befaay^MjBnly  doe  ta  the  np'carrying  of  portioaa  of 

The  pcdhidnaiy  experimeati  were  dnetibed  ia  a  latter  to 
Natom  last  Jalj  {vol.  sniil.  p.  agij). 

The  dar  k  coat  ia  naai  to  iacnne  in  thidtani  widi  tlw  tnapeni^ 
tuieof  the  body,  bMoniag  verjr  diidt  at  h^  tODpendiiiii,  tqr 
looQ^  C,hatMiagMinNrfir  ttnynamncal^afewdcgran 
aboMthadK  WlMBltelH|Mntuiaf tefao^bthannaaa 
that  of  the  air  cnrroandbif  ^the  daatrfiice  coat  isdtharnoa- 
eiteatoraneedingly  thin*  ThetUdtoiingof  theeonthf  aine 
of  temperatiue  u  intecfeni  with  b^  convection-cnmnt^  whidl 
>wcep  the  outer  portioBe  af  awre  rapidly  than  they  can  be  nntffd^ 
aadaoowkatboaoat  Aiaaar  than  it  otbarwiw  wnddbew  1^ 
meant  ofa  bbatafdrtha  coat  ctabaabuMtwhollr  or  miikI* 
Mownawajr;  bateaansHoa'CiumtiWt  aanrabhtonneptt 
ofl^  forth*  nne  caaaawUch  IniiinMi  dw  aoaveedoa-emBii 
alaa  hwadWM  and  anfats  the  af  Aa  eoat.  The  coat 

caabamaaaraaadnA  of  aD  aalciiali^aa  flat  plates,  both 
horiaanl  aad  wiliMt  aa  hollow  and  iin|dK|r  shaped  pieces^ 
and  fn  gtaewl  «a  atmy  nhatuioe  whatater.  Nevertheless  the 
behavionr  of  certain  bodies  la  peoultai;  and  is  detailed  in  the 
paper ;  sneh  bodies,  for  instance,  as  a  stick  of  phosphoruK,  which 
tladf  gives  off  smoke,  a  volatile  soUd  like  camphor,  moistened 
solids  like  soaked  carb>n,  liquids  like  sulphuric  acid  water  and 
ether,  aad  thiafilaaofglaMorniicB.  Other  !>ubstances  examined 
are:  copper,  iron,  linq  electiicj^jht  carbon,  charcoal,  gla^ss, 
mioa,  leleiute,  sdenhi^  ledaad  niar,  tourmaline,  potash,  rock- 
sdt,  bismuth,  silver,  chalk,  aad  all  kinds  of  paper.  In  every 
case  the  method  of  examination  was  as  follows  : — A  glass  bos 
was  mounted  in  front  of  the  nozzle  of  an  electric  lantern,  and 
the  body  to  be  examined  was  supporte«l  in  any  convenient 
manner,  so  as  to  be  aliout  the  middle  of  the  box,  and  to  1>e 
well  illuminated.  Smoke  introduced,  the  lamp  turned  on, 
and  the  etTect  examined  by  looliini;  along  the  length  of  the  body 
at  rij;ht  anglen  to  the  light.  Sometimes  ;i  niicroicofie  w.i ,  u>ed, 
but  u  was  not  necessary  except  for  measurcmcnls.  A  hand  lens 
is  useful.  For  smoke,  tobacco  was  the  nii'-.t  c  >inmon,  but  am> 
monic  chloride  was  nsed  v\hen  a  distinctly  voLitile  smoke  was 
desired,  an  J  li.a^iir  ic  oxide  whenever  a  non  volatile  and  incom- 
bu-tible  smoke  w.i^  wanted.  Any  kind  of  smi>kc  serves  equally 
"  i  ll.  I  lydrofjen  and  c.iriwnic  acid  and  uther  j;  ises  have  been 
used  as  well  as  air  :  in  hydnigen  the  coat  is  much  thicker,  in 
carbonic  acid  a  little  thinner,  than  in  air.  The  ciTect  of  pressure 
on  the  dark  coat  was  examined,  and  it  ii  found  that  the  coat 
broaden-s  aus  the  pressure  diminishes.  An  increase  in  pressure 
of  4 J  atmospheres  renders  the  coat  very  thin  and  sharp,  and  at 
the  saoi"  time  causes  the  cotiveclion  currents  to  \>e  slugjjish. 

The  writers  consideresi  that  it  would  be  very  instructive  to 
examine  whether  a  dark  coat  and  plane  could  be  observed  when  a 
warm  body  was  immersed  in  a  dusty  liquid  ;  and  they  accordingly 
devoted  a  good  deal  of  attention  to  this  point.  Alter  failures  with 
mastic  and  other  snbitancei^  tbqr  snoceeded  ia  obsenring  a  very 
thfaih  dark  coat  oathasnrfaMaf  aakoawfaaiiuncndlawatar 

*_Msmeta«  a  Msr     Oltnr  J.MfK  aad  /.  V.  ClMk,fial«iai 
VhjpricBl  SodMy^  PvfaMiisr  ^ 
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hoMing  rouge  in  nupcnsion,  with  a  daik  plane  riuMihnBit.  It 
i>  not  umjri  ouy  to  obtain  the  dark  coat  in  lit^aids,  nowevcr,  and 
its  Ihickneiis  is  enormotttly  less  than  it  is  in  air.  Moreover,  the 
results  are  less  definite  and  satiKractor}-.  Iti  ga«es  the  thickness  of 
the  coat  may  be  anything  l)elow  the  eighth  of  an  inch,  accord- 
ing to  the  circumstances  of  the  case,  but  its  commonest  width 
is  more  comparable  with  the  hundredth  of  an  inch.  On  a  car- 
bon rod  in  an  electric  ticim  the  ci.at  is  alxmt  half  a  millimetre 
thick,  no  other  he.it  l>cin.j  applied,  (jluss  shows  1  j>erfect  coat 
and  dark  plane,  but  fur  s jiue  reason  or  other  very  thin  films  of 
B\a%f.  (  0003  inch  thick)  l>chave  differently,  nn<l  it  is  i  inclimcs 
by  no  means  easy  lo  ^cc  any  coat  at  all.  It  may  Ijo  th.it  s.:cl\ 
thin  films  .irc  un.ihlc  to  absorb  enough  radiatiuii,  m  it  :ii.iv  1  c 
that  the  tau.^c  is  more  deeply  seated.  It  cnn  h.inily  lie  lli  vt  tliry 
give  f  ff  their  hc.it  too  rapidly,  becau^  the  convectiunmtrr.nt . 
set  op  by  them  ar<.-  very  slu^igish.  It  is  pretty  certain  that  they 
fail  to  absorb  rniliatim  ;  f  r  a  plate  of  r.  ck-salt  in  a  jierfcctly 
dry  atmosphere  behaves  m  the  same  way.  In  ordinary  air,  a  lump 
of  rO'Cl-.all  is  able  to  ab-oib  sufficient  radiation  to  give  a  satis- 
factory iLirk  pl.inc.  The  bchavionr  of  thin  films  in  under  further 
invesii;  ,tJ  in.  Covcrcii  witli  !.im;-M,ick  they  act  perfectly  will. 
Inci(Iiriit,illy  it  has  been  noticed  tliat  tUms  of  freshly-blown  glass 
ad'.er  Mf^cthcr  though  odd.  giving  the  MacU  sp..>t  ;  but  that 
wlien  lilnis  arc  a  day  or  tw  f)  o'd  they  rcfu  c  to  a<lhcre,  doubtless 
1  ciMUsc  of  the  Ciindenst-d  air-shccts  w  wh  which  thev  have  ci>ated 
themselves.  'Ilie  slow  formation  of  these  condeased  ftieets,  as 
studie<l  recently  bgr  Bumb  (fVMl  Amm.  ViSanaj  itt^)  ii  of 
great  interest. 

The  effect  of  electrifying  rods  from  mWA  ft  dark  plane  is 
streaming  is  not  marked  except  when  the  potential  is  hijjh  ; 
100  vidts  or  so  jirodnce  a  little  effect,  l  o  ilivc  potential  broad- 
ening the  coat,  neji^'ntive  pilential  narrowinc  it.     As  soon  as  a 
brnsh  discharfjc  oce.sr-,  the  effects  are  vi  lent  and  the  air  is 
rapidly  cleared  of  sm  kc,  the  particles  being  dfposited  on  all  the 
surfaces  near.  Various  electrical  phenomena  cm  l>e  conveniei  tly 
C3!in;ined  by  mc.ins  of  smoky  air  ai  d  a  stronj;  beam  of  light. 
Th',1  .1  'l  ike  i.f  mica,  on  beinfj  examinctl  for  its  coat  one  day, 
•sh'  wed  .1  eurioiis  phenomenon.    The  dust  aggrcj^atctl  on  its  >ur- 
fac  -  HI  little  bnshc-  or  trees,  and  its  edge  Iwcanic  fringed  m  ith 
long  a>;,^rcj^ations  of  du-t  particles.    Our  first  thought  ".is  that 
mica  w-as  phot' -electric,  but  we  now  think  that  it  had  Ik  en  j  cr- 
ha|w  electrified  by  c.isiial  iiressnre.    This  also  is  still  under  | 
invesfij.  ati  n.    Tonrmalinc -ho\v~  all  its  pyro-electric  proiierlies  | 
exre<rdii:|:;iy  wel!  by  bcinjf  -iuiply  illuminated  in  dus'.y  air.    If  | 
miea   .  vvriit-n  on  with  a  blunt  point,  a  sheet  of  paper  inter- 
vening, the  writing  becomes  manifest  when  it  is  exposed  to  durt. 
\ye  find,  however,  that  a  brass  plate  is  capable  of  acting  in  a 
.sindlnr  «  ay,  and  «  e  arc  not  prepared  to  be  content  with  a  mere 
electrical  explanation.  We  are  probably  here  dealing  w  ith  pheno. 
roena  allied  to  those  known  ai  HtutekMlder,  «  hich  arc  5U]>i>  .sed 
to  be  connected  with  the  oondoued  tir-»hect  on  the  surface  of 
solids ;  though  their  explanation  may  also  be  associated  with 
va|>onr- condensing  nuclei  on  solid  mrfaces.     The  phenomena 
connected  with  the  settlii^  of  dust  on  surfaces  by  gravitation 
have  also  been  investigated,  and  it  is  f  und  that  so  kag  M  a 
body  is  warmer  than  the  air  it  keeps  itself  frcefromdMt; eicepi 
that  jnst  at  the  top,  where  the  air  ts  statnianl,  the  cnaM  of  Im- 
pwature  being  only  small,  a  large  particle  or  two  way  drop  oe. 
The  du«t>free  coat  is  not  an  absolute  barrier  to  dost:  It  marks 
the  region  into  which  dnst  is  not  carried  by  rcmttthn-mrratts  ; 
but  other  causes  may  drive  dust  into  this  region.    Thna  it  may 
be  blown  into  it  either  from  oatside  or  ihroi^  a  bole  in  the  rod 
itself  if  it  be  hoUow;  or  the  rod  majr  give  oflT  inoke,  «r  the 
dost  may,  as  stated,  occasionally  drop  into  llie  darit  tCfloB  by 
common  gravitatkm.  The  penisteace  of  the  dwt*firee  phae  at 
a  disunce  from  the  body  wUeh  jnodaeed  it  ia  dmcadcat  oa  tbe 
mot  ion  of  the  dotit  paitldet  «M  ibn  ehr  »lMan-IiBC8  ;  whatever 
drives  dust  acroai  atroam-llaee  latcrf^  with  aad  toMb  to 
obliterate  detached  d«M-free  tttions.   All  dark  stmks  in  amoky 
air  are  comawalf  the  wipcd-«ff  coato  of  bodies. 
We  have  been  led  to  » 


the  whole 


compwle  expfamatien  ci 
■  tbun^  it  is  impoMibk  to  attribute 
Id  am  single  well-deABed  caase,  vre 
to  b^ete  Oat  the  awta  eaaaca  ia  oidhiair  opemthm 

1.  Molrcular  lioinbnrJuicnt. 

2.  Gravitative  settling. 

We  were  long  under  the  imprearion  that  the  dmtt  «f  lUma  of 
^  f^aes  which  are  known  to  exist  on  theaarface  of  all 


bodies  uere  connected  >«iih  -.be  dark  coats,  and  had  some  share 
in  their  production  ;  and  this  view  was  pres.ved  home  by  an 
observation  of  tbe  sur&oe  of  warm  water  in  dusty  air.  The 
evaporation  of  the  water  drives  back  tlw  diut  and  keeps  a  clear 

space  of  some  tliickness  atxjve  the  water ;  and  if  the  water  be 
linearly  heated  by  a  pla'inum  wire  stretched  just  beneath  its 
surface  and  warme.1  tiy  a  current,  the  dark  coat  streams  upward 
in  a  fine  and  well  del'ine<I  dii^t-frce  pLinc.  The  up-streaming  of 
the  portion  alx>vc  the  wire  causes  the  remainder  to  becj>me 
thinner,  until  there  i- au  e% tdent  eijuilibrium  between  the  rate 
at  w  hich  the  evajKiration  rej  r  iluces  the  ih.rk  c.  at  and  •he  rate 
at  which  the  convection  current  carries  it  otT.  That  the  iln-t 
is  I  i>!Ta  -f>  id,  av  .1  warm  cop|)cr  wire,  by  an  tv  u..  ra'ion 
and  eoiilinue<i  rencw.d  ci  '\ti,  condensed  air-sheet,  we  tl;ir,k 
deciiicdly  imiirobal  dc,  but  we  are  c.mvinceii  that  tlic  l'_;>t 
particles  are  driven  away  from  the  solid  by  some  firm  of  m>il«xu- 
lar  bombardineni,  i>ossibly  such  as  t;oes  on  from  the  vanes  of  a 
•  rookes'  radiometer.  There  i-,  however,  a  very  great  difference 
hi'tneeii  the  two  phenomena  ;  the  Crookcsian  layer  is  s  ipp  'sed 
lo  Correspond  with  the  mean  free  path,  and  this  is  cnoriii.^usly 
less  tla'i  the  thi< ki  ess  of  a  liust-frcc  c^at.  A  possible  surges- 
tion  IS  that  the  dust-fsec  c<Mt  represents  something  more  like  the 
extreme  free  v>ath  of  the  uKdccules,  the  dust  particles  bcirg  so 
ea.sily  moved  that  they  are  ilriven  away  by  the  blows  of 
even  a  few  molcgule<.  A  simp>ler  and  more  satisfactory  mode  of 
puiting  the  matter  is  this.  The  tem|]eraturc  of  the  air  near  a 
warm  folid  decreases  gradually  as  we  recede  from  its  surface. 
Consequently  a  dust  particle  in  the  neighbourhood  of  the  solid 
h.»s  warmer  air  on  one  side  of  it  than  on  the  other  ;  in  other 
wonls,  it  receives  heavier  aiul  more  numerous  blow^  on  one  side 
tb.in  11  ihc  o r,  -I'l  l  .lee  1  lir  -^ly  diiveii  .aw..y  from  the 
«ar:nlindy.  Whencv cr  t he  tcmiKfta'ure  'if  air  i-  steadily  dif 
fcrent  in  uccc  tvc  layer-,  ihrre  llic  dust  particles  must  get 
driven  in  the  daccti'  n  cf  decc.isin^  leii'.|>'T.THire  at  a  rate  de- 
pending; '  n  the  teinpe-atuic  slope.  1  hi  h  ii.  t  ooiiipletc,  how- 
ever, because  the  extra  tcinpci.iture  really  show-  itself  a»  a 
diminution  of  density,  not  as  an  increase  of  pressure.  1  he  tx- 
planation  is  further  elafwrated  in  the  paper,  which  will  apficar 
in  the  Philosaphi(al  Magaum  for  April.  The  conduction  of  heat 
across  the  air  near  a  hot  body  is  it-elf  an  intereslinir  problem. 
.Sn  nb  ,  ;  the  distribution  of  up-streaming  velocities.  The 
maximum  velocity  of  convection  occurs  at  some  distance  from 
the  boily,  Ixing  often  di-tinctly  outside  the  dust-free  coat. 

Srsine  fevt  ca'-es  of  the  dust-free  coat  an<l  plane  can  hardly  be  ex- 
plained  in  the  manner  now  irdicated.  We  point  oat,  however,  that 
pravitation  is  an  eflfeclive  canae  certainly  in  operation,  whidi  of 
It- elf  is  competent  to  aocovnt  for  the  formation  of  dnst-free 
spaces  wlien  circomstances  are  favourable.  Dnst  is  alwajrs 
settling  or  fidUng  downward  relatively  to  the  air  in  which  it  is. 
Tbe  velocity  of  relative  fall  depends  on  the  size  of  the  portick, 
on  the  denMty  and  viscosity  of  the  gas  but  not  on  the  motion  of  the 
gas.  Iimnediately  I  elow  a  solid  body  round  which  gentle  currents 
are  rising,  there  is  a  small  n^ion  of  nearly  stagnant  air;  oat  of  thb 
dost  slowly  falls,  leaving  if  free,  and  if  then  part  of  it  is  drai;ged 
round  the  body  by  the  Lunents,  it  contributes  to  tlie  dark  coat 
and  lo  the  ascending  dark  plane.  Uadetncath horiaonUl  plates, 
aNo,  this  gravitation-settling  of  the  dart  aatislaand  hnaden*  tbe 
coat.  But  there  is  also  a  coat  on  the  QMier  snrface ;  and  tht^ 
coat  gravitation,  .so  far  from  producing,  does  its  best  to  spoil. 
A  few  of  the  larger  particles  are  ia  fact  seen  to  fall  occasionally 
through  it  on  to  the  surliue  of  the  body,  their  weight  being  too 
great  for  the  bouiljardment  to  watain.'  In  the  case  of  a  <wU 
tiody  the  doWB4treaming  corrents  deposit  a  good  deal  cf  daat 
on  the  upocr  snrface  of  the  body,  and  so  that  pcrtioB  ef  airmhtt 
has  2  raira  file  tviwt  peases  <ni  dokt-Gree.  The  tOMhatf  aw  it 
for  tlie  warmer  air  oatside  the  dust  to  boadiafd  It  flnio  the  oaU 
surface.  This  goes  oa  all  ever  the  upper  half  of  dw  hod«  bal 
over  the  k>wer  half  a  coat  ie  vWUe  whw  «he  eoM  ■  Ml  toe 
great,  but  it  is  only  fairly  tUdt  at  the  bottOB  of  the  hedgradKB 
it  forma  the  base  of  the  bveitaddaikpiaaew  A  laetfi  eettical 
mtftce  of  iee  gives  ao  datk  ooa^  aad  the  MolaMnB  eebdtjr  of 
theputidasinthe  deweadiBgcanaBt  is  appweadf  BitK  If  at 
all,  diMaat  from  the  actaal  aniMfe  F1iii%  the  wilos  eaB 
attention  to  a  papar  jail  lead  at  the  Reeal  Socia^  «f  SAi- 
burgh  by  Mr.  Joha  Altkea.  Th^  have  eady  Men  aa  aihalncc  of 
this  pa^  at  pmeat.  bat  it  appears  that  mt.  Aitken  has  been 
tnvdliiig  over  madi  of  the  aaaae  groaados  tbey  have,  and  that 
be  has  arrived  en  tbe  whole  at  fririv  the  saaie  eonchL-iaa<. 
The  abilnwt  of  Ifr.  Afftea's  iaMreMU«  paper  was  printed  ra 
Natosb  of  Jaaaaiy  31  (p.  yuS^, 
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AGA  TES 

•yHK  following  letter  was  addressed  l>y  the  u  ritcr  in  1871  to 
Mr.  JohC[ih  J.ihn  Murphy,  and   tli-Uj;h    tiot  i>ri<]^nally 
intended  for  publication,  is  now  pul  lishcxl  with  the  writer's 


The  

moit  cases  from 


Tie 


St,  AndratfS,  A'lr.'fmhcr  1 87 1 
Deak  Sik, — 1  have  on  my  return  found  your  uute  as  to 
agates.  Though  I  have  been  at  work  un  the  sabjcct  in  different 
ways  for  many  years,  I  have  not  found  myself  in  a  pocitiaa  yet 
to  publish.  In  fact  I  cannot  ret  say  that  I  iwwBwdlMtohon' 
tlu^  have  been  formed,  though  I  do  know,  or  nilher  m  aUe  to 
show,  that  they  have  not  been  made  in  the  manner  osaally 
>apiv.scd. 

The  late  Prindpnl  Forbes  conceived  that  they  had  been 
formed  by  coaoentiie  deporitioa  roaadaowlml  nocuot :— this  I 
showed  hitn  to  be  untenable.  Othm  vaUBAt*  dnt  eQieMOS 
matter  in  a  state  of  fusion  has  been  jpemi  iatn  ce«ltfe»  Ihnmch 
M  opening,  such  apenbg  hebic  eaUed  Oe  **iwiat  of  tafiltM- 
tloo.^  IamabIetoAwv1iMtlUliO*edledpeiat«riBllltamtiea 
la  en  orifice  of  eaeape  or  odt  of  tooMttliy. 

T>illjr  to  alite  how  (hoA  oeaiiiBlioa  of  dHir  mode  of  occur- 
rence^ experfanenle  vpoa  Am  deeompariUD^  of  bmp  rock«  under 
the  aetioB  of  carbonated  wata^  •acDoo  of  efttea  in  every  con 
ceivaUe  dkeotloii,  eipaimali  i^oa  tbdr  powers  of  abs  ^rbin^ 
liquda,  aad  flmm  micmeopie  oamhulfaMi)  I  eooMlve  agates 
to  be  (emNd  would  call  for  indeed  a  hwg  itelemeai 

I  vriU  attempt  briefly  to  put  it  thai 

lyieetts  men  an  hei*g  poood  ferth  from  a  vdcanic  vent,  in 
perieetljr  flirid  or  at  letit  phitie  flow ;  some  are  dense,  some 
■eoriacieneit  eome  fiotUeg,  and  so  when  solidified  are  vesicular, 
or  pwfchwace  e«ea  held  hi  suspension  bubbles  of  included  water, 
iMe  ktter  holding  aa  solution  (red-hot  solution)  5olid!i  afterwards 
to  sqMVale  as  iheoUles.  Should  the  air-bubbles  of  the  vesicuUr 
radiaeriiettnafhthe  pkstic  mass  while  it  is  motionless,  tbeie 
iNlhtles  win  be  mane  or  less  rounded  or  pear-shaped.  Should 
the  solidifyiof  rock,  however,  become  crystalline  or  jvirphyritic, 
aa  generaUy  u  the  ease  with  amygdaloid<,  the  separating  crystals 
of  labradorite,  &c.,  will  more  or  les;  roughen  the  sides,  and  yo 
destroy  the  smooth  and  rounded  figure  of  the  civitv  ;  while,  if 
the  lava-flow  continues  its  motion  while  the  I  '.-.liMi'.  a^'-  'till 
rising,  their  shape  will  Ijc  more  or  less  flattentd  or  altered  :— try 
bubbles  in  fl  )wing  treacle. 

Sl.lge  the  first. — An  empty  c:jvity  of  any  shai>e. 

Stage  the  second. — The  rock,  whik-  s.)Itiiif;-inK,  may  contain 
an  excessof  a  magncsi.m  luiiienl,  svhich  i-  i-xu  le  !  into  the  cavity  ; 
tir  tliis  exce-^s  of  mi-:^neiiau  comp  >u'id  (ma'^'iie-.i.i  n  t  iHiinp,  to 
any  large  extent,  a  n  stura!  constitucif  of  thi;  m.isv  of  a  trap) 
may  lie  held  vajiiur  in  the  civitv,  t  >  \  if,  on  c  i  'ltng,  deposited 
on  its  sides.  This  forms  in  .Scotl.ind,  Faroe,  Iceland,  &c.,  the 
layer  of  ctladoriite  or  delc^sifc  ;  at  Giant's  Causeway,  of  chloro- 
phftite,  which,  on  the  extraction  of  the  afterwards  filled-up 
ciivily,  forms  the  "skin  of  the  pebble." 

Stage  the  third. — One  of  two  proccs-cs,  the  first  ver)-  doubtful. 

The  c  Hjling  and  ■■hritilJng  rock  hoi  I  ,  iii  .1  state  of  lujuidity, 
from  kenl,  an  exce--^  of  c  illoidal  silica  which  is  exuded  into  the 
cavity  forming  a  cliali^cd  unic  druse.  But,  admitting  the  process, 
it  must  here  stop,  and  a  solid  ajjate  could  niit  thus  be  firmed. 
This  »eeni>  to  have  been  the  view  of  Sir  George  Mackenzie. 

The  other  process  I  pin  my  f»ith  to.    The  thoroughly  solidi- 
fied— ^indt-L-ti  il;c  nmv  <<.'./--rock  is  having  its  felspar  (lahradorite 
or  other)  dccom.  o  ed  by  water  holding  carbo.:ic  acid  in  solu- 
tion.    ]  have  proved  th:it  this  process  i<  rapil  and  c  mtinu  lU-^, 
.•»nd  agato-holding  trap-  are  .all  rotten  ;  the  colloidal  silica,  with  I 
a  certain  quantity  of  ti  idamyte  is  taken  up  by  this  wafer,  and  | 
tran^fn&e^  into  the  cavity;  the  siliai  is  there  solidified— probably  | 
the  layer  of  dele-isite  is  the  cnai;u|  We  have  n  iw  a  cavity 

Hlightly  line  i  with  ch:i!ce  ionic  in.ittcr,  containin'',  within,  water  i 
more  or  less  pure,  while  ilhoul  (th.nt  is  outside  of  the  now  j 
doable  skin,  deles^ite  :in  1  fir>'.  layer)  we  have  a  strong  solution 
of  colloiilal  silica  c  mst.uiflv  uiiplicd.  Endosmosc  and  exos-  | 
i>io>.e  are  set  U|i  with  all  I'lcir  resi  tless  force.  The  ilnmg  volu- 
tion find>  Its  Hay  throuLjh  the  two  or  any  number  of  increa-ing  : 
<ikins  :  thr  water  is  forceil  out  throu^jh  the  "point  <>f  \ 

infiltration,"  and  -o  in  it--  (i.Tssa^je  out  thin^  all  the  successively 
depo  ited  laycr.s  ./f  M.i/ /^/lifV.  By  this  continuous  flow  of  c  il- 
loidal silica  (held  in  solution  by  liquid)  through  the  already 
oagulated  or  deposited  layers,  continuous  coagulation  of  the 
-ilicJ  in  the  yet  h'dlow  agate,  and  continnous  extrusion  of  the 
reiidttai  water,  we  have  the  ultimate  filling  up  of  the  cavity,  aod 
a  ioUd  afMe  fotned. 


of  agates  to  the  containing  rock  is  slight  in 
the  so-called  "skin"  being  roatjnesiaii  and 

.  je  "point  of  infiltration,"  instead  of  t>c-in;.;  at  once  fdleti  up, 
as  would  result  from  the  inflow  of  oa.iuhble  silica,  is  in  reality 
the  last  {Kjint  filled  U|>,  being  truly  the  p  nut  of  cscai>c  :  indeed 
it  frequently  is  not  rdt.  gr-tlier  (illcU  wy,  t.  inainin^  an  of'  -i:  tuW. 

The  microscope  s!i  iw,  on  a  cr  w-  -<'ction  the  concentric  layers 
of  coagulated  silica,  soluble  in  alk:i!ir-.  ;  the  crystals  or  fibres  ct 
tridantyU  cro->  the  r  layers  at  tight  angles,  radiating  like  a 
rheolite  from  the  -ki-i,  and  it  is  always  ah'ng  the  sides  of  these 
crystals  tint  intnidin^j  and  staininij  liquids  fiurl  a  way;  probably, 
thcrL-l'ore,  alon;;  their  sides  also  did  the  ingre-is  of  dlOleedOWC 
fluid  find  entrance.        I  remain  very  truly  yours, 

M.  Foum  VLmoA 


THE  ORIGIN  OF  THE  SCENERY  OF  THE 
BRITISH  ISLANDS^ 


"piIE  Lakes  of  Brilam  prewat  oa  wiA  tome  of  Oei 
*■    esting  problems  in  oar  tongmplv.  It  is  obvioas  tfiat  the 
existence  of  abondaat  kkee  ia  ae  more  WHlheni  and  1 


parts  of  the  coantr7  poiali  to  tte  opciatioa  of  I 
in  ptodaeing  theaL  acted  iodepeadealljrof  aadewea  iai 
sure  aotagoniatkaUy  to  the  preseat  sntem  of  seperfidal  erotioo. 
It  is  Itkewiae  evideat  that  aa  the  Utea  era  ettiywbeio  ' 


lapid^r  fiBed  up  hjp  the  daily  action  of  wind,  ve^rtation,  rain, 
tMl  eMaalal^  diejr  aunt  he  of  geologically  recent  origin,  ud 


tlmt  Aelake4«rmiag  proeess,  whatever  it  wa-^,  must  have  attained 
a  icmarfcahle  awiliwna  of  activity  at  a  comparatively  recent  geo> 
logical  epoch.  Ileidljr  anjr  satisikctory  trace  is  to  be  found  of 
lues  older  thaa  die  preseat  series ;  perhaps  Lough  Neagh,  wfaidi 
ttttm  He  thkk  dqiedb  aad  their  fossih,  has  been  ittfierred  hack 
to  Ittoeeac  ttaMsb  is  die  aoBury  exception.  How  thee  have  oar 
lakes  aiiseB  ?  Several  processes  have  been  concerned  in  Iheir 
fonaetioa.  Soaie  have  resulted  from  the  solution  of  rock-salt  or 
of  calcareous  rocks  and  a  consequent  depres.sion  of  the  surface. 
The  "  meres"  of  Cheshire,  and  many  tarns  or  pools  in  liine.stone 
districts,  are  exam|^  of  this  mode  of  ori^n.  Others  are  a 
conscjiicnce  of  tiie  irregular  deposit  of  superficial  accu- 
mulations. Tlia%  laadslips  have  occasionally  intercepted  the 
drainage  and  formed  hikes.  Storm-bnches,  thrown  up  by  tlie 
waves  along  the  sea-margin,  have  mw  and  th  -n  ponded  back  the 
waters  of  an  inland  valley  or  recess.  The  various  glacial  deposits— 
boalder-days,  sands,  gravels,  and  moraines — have  lieen  thrown 
down  so  confusedly  on  the  snrface  th.at  vast  n>.imbprs  of  holl  iivs 
h.ave  thereby  been  left  which,  on  the  exp  is  irf  of  the  liud  to 
rain,  at  once  became  lakes.  This  has  und m  iiolly  been  the 
ori.rin  of  a  large  pro  i  Ttio^i  of  the  lakes  in  the  I  iwlands  of  the 
n  irlh  of  England,  .Scotland,  atid  Irc'and,  th  tugh  they  .arc 
ra;ii  ily  beini;  coiiverieii  Sy  mttiral  can  es  into  bii'^s  and  meadow- 
land.  Undergruand  movements  m.iv  have  originated  certain  of 
our  I.ikes,  or  at  least  may  have  fixe^l  the  direction  in  which  they 
hive  other .^i^e  been  produced.  A  very  lari;e  number  of  liritish 
lakes  lie  in  basins  of  hard  r  )ck,  and  hive  been  formed  by  the 
erosion  and  removal  of  the  solid  miiicriil .  that  once  filled  their 
sites.  The  only  agent  known  to  u<  by  which  ■-uch  er  wion  could 
be  efTecte  l  is  land-icc.  It  is  a  significnit  fact  that  our  rock -basin 
lakes  occur  in  districts  which  can  b_-  dcm m-tr.ited  to  have  been 
intensely  glaciated.  The  Ice  ^gc  was  a  recent  '^rol  gical  e|>i<r>de, 
and  this  far  confirms  the  conclu  i.in  alrcatjy  enforced,  that  the 
cau>e  which  proditce<l  the  Inke^  iiiu^t  have  been  in  operation 
recently,  auilhas  now  ceased.  We  must  boar  in  mind,  however, 
that  it  is  pro'ial  .ly  not  neces-^ary  to  suppose  that  land-ice  excavated 
our  deepest  lake-l>asias  out  of  solid  rock.  A  terrestrial  >urfacc 
of  crystalline  rock.  I  n."  exposed  to  the  atmosphere,  or  coveretl 
with  vegetation  and  Iiiim  .-:,  may  l>e  so  deeply  c  >rroded  as,  for 
two  or  three  hundreil  tVet  d  i'.vnward,  to  Ic  converted  into  mere 
1  lOsC  dftrilii>,  th'ouj!)  which  the  harder  u:idec  ).rip  )sed  veins  and 
ribs  still  ru^i.  S  teh  is  the  case  in  Uta^■l,  and  -uch  miy  have 
been  also  tSe  case  in  s  >me  glaciated  regions  licfore  the  glaciers 
settled  down  U])-Tn  them.  Thi-.  superficial  corrosion,  as  shown 
by  Pnmpellv,  ni.iy  h:ive  l>een  very  unequal,  so  that  when  the 
dccomp  >-^ed  niateii.ll  n.is  rem  ived,  ini  nerom  hsllows  «ould  l)e 
rc.e.d  1.  The  ir.-  may  thus  have  had  much  of  its  work  already 
dune  for  it,  a  .d  would  i>e  uiainly  employed  in  clcarini;  out  the 

*  Abtliaet  «f  dmrth  lecture  aiven  at  th«  K'nral  Inuimtiioo,  Frbmanr  16,  by 
AigUImM  Gwlda.  P.ILS.,  DiMCUf-C«M(d  of  Uh  Oihiirsl  SwM»  * 
^ke  VslMd  MBi^oak  Goeiinued  iltsm  j^f. 
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likewise  finally  deqwning.  widening, 
la  dte  solid  rock. 
Iht  Hilbnd  K&>(ranM«r  firitsin  btTe  all  eme^eed  dnring 
^•nrinl  tenliiliM  of  «  flovttry.nd  ewe  thdr  noB 
10  tEe  iVNter  daiMBljror  tiheirflMtttmb 


tiMrtlnB 
Imd  rack. 

!  kadfai  of  BnriMroVeahtre  and  of  Central  Scot- 
of  «ra|d««  nek,  forma^  deeptjr^baiifld 


under  sni 

dation.  In  ^ 
be  givaa  to  the  "djrka"  lo  jdeadrnl  ta  north  «r  Emlnd 
•ad  Inlead,  end  over  Boet  of  Scotland.  Ibbm 
the  dykes  ran  along  the  ci»ts  of  hills  and  alxo  ^ 
deep  vaUeys.  Had  the  exi>tin£  topographr  existed  St 
of  their  protnuion,  the  molten  basalt  woald  have  ' 
the  hill-slopes  and  filled  up  the  valleys.  As  this  1 
and  as  thm  is  (ood  erklenoe  that  the  dykes  are  not  of  hijher 
antiqvity  than  the  older  Tertiary  periods,  we  may  coodade  that 
the  present  configuration  of  the  country  has,  on  the  wbolci  been 
developed  since  older  Tertiary  time— a  deduction  in  harmony 
with  that  already  announced  from  other  independent  evidence. 

Escarpments  are  the  steep  edges  of  hills  in  retreat.  The 
Brituh  Islinds  alxiund  in  admirable  examples  of  all  ages  from 
early  Palaeozoic  rocks  down  to  Tertiary  deposits,  and  of  every 
stage,  from  the  almost  unbroken  line  of  diffto  scattered  groups  of 
islet-like  fragments.  The  retreat  of  our  eocarpments  can  be  well 
studied  along  the  cdje  of  the  Jurassic  belt  from  D.irsefshire  to 
the  headlands  of  V'orkihire,  likewise  in  the  course  uf  the  ed'je  of 
the  Chalk  across  the  inland.  Not  less  suggestive  are  -ome  of  the 
escarpments  of  more  ancient  roclis,  such  as  those  of  the  older  Palx>- 
zoic  limc>tones,  the  Old  Red  Sandstone  of  Wales  the  Carboni- 
ferous Limestone  and  MilNtone  Grit  of  Yorkshire,  and  the  Coal 
Measures  of  the  Irish  plain.  Our  vulcanic  t~car])mcn;-s  are  like- 
wise full  of  intere*t  — tho<e  uf  the  Ix>"cr  Old  Red  Sandstone 
along  Ixith  fide*  of  the  Tay,  of  the  C,u!«.nifcrous  system  in 
StirlTngsbire,  Ayrshire,  Bute,  and  Roxburghshire,  and  of  the 
ante  in  Aalrte  «ad  the  Inav  HMridoa. 

SUN-GLOWS  AND  VOLCANIC  ERUPTIONS  IN 

ICELAND 

TN  reply  to  the  inquiry  despatched  t  >  me  by  Natueb  with  last 
mail,  whether  any  remarkable  sun-glow  had  t>een  ob«.erTed 
recently  in  Iceland,  isA  which,  I  learn,  has  been  observed  in 
neariy  all  parts  of  the  worU,  and  whether  any  volcanic  eruption 
had  lately  taken  place  in  the  isknd  to  which  the  same  might  be 
attributable,  I  bq;  to  relate,  as  regards  the  first  of  these  points 
that  on  Novnnber  aj,  between  5  and  6  p.m.,  I  noticed  for  the 
fint  tea  an  annnal  and  striking  purple  intensity  of  dw  aky,  a 
BlMMNMnon  which  was  also  observed  on  the  mbaequent  mom. 
inCi  and  njgfats.  I  dM  not  attach  much  fanpoctance  to  this 
pntnOBMOOB  at  tha  time,  through  the  circnnutanoa  that  I  was 
told  dial  nnrliOB  and  sunsets  were  generally  attended  taf  wry 
intense  amnone  here,  and  since  thcnl  have  bad  so  few  oppnrta- 
nities  of  seeing  the  sky  frat  from  dondt  that  I  have  not 
observed  any  similar  phenotnenoo.  I  lMni»  however,  on  inqairy 
here,  that  the  same  glow  was  obMcvad  onoe  or  twiea  bobre 
Chriatmaa  by  lamal  paiaam.  On  ooa  oocaiiaa^  Jannaiy  30^  the 
dQC  was  pet'fectlj  donr  aevanl  koan  aAv  naaot^  tat  nan  waa 
no  aaasaal  glow. 

Whh  regard  to  dve  second  poinL  as  to  recent  voioaato  erup- 
tioai  ia  the  island,  I  have  not  anah  nawinibmiation  to  tnasoit 

SATOBi^  vol.  z»x.  p.  343).  Tin  only  tUac  wa  know  as  to 
I  la  ttat  a  aMtt  has  written  a  leltar  to«n  Mind  Msar  lialiBg 
that  on  OetolMT 8 and  9  last  yearhcvaaata  fan  aooat  three 
geographical  miles  east  nortlMBit  iabad  fron  thawdl-known 

he  saw,  on 
unexplored 

the  Tata^knll,  abont  130  geo- 
ia  aMMf  in  the  nHtB^eastem  corner  of  the 
of  fiitW  and  on  flw  following  niorninft,  in  the 
of  mifea.   Ha  adds  that  a  similar 
fun  tvo  days  prevkmdy. 
tbat  aihn  have  fldlan  m 


fishing  village  Seydisf  jord,  on  die  aaM  OOOst,  whan 
tbo  fafrBiantioncd  diqr.  in  tha  dlnetioo  of  the 


two 


also  npoilad  to  a*  Imk 


tnotable  that  these  ernptions  have  occuirad  ia  the 
tnan  similar  phenomena  have  been  ohacnred  teveral 
years,  via.  in  tha  nai^bonriioad  of  dw  Kvttit 


Mountains  on  the  nirth  side  of  the  VatnajokaUL  Mid  thai  these 
are,  in  all  probability,  several  volcanoes  in  activlqr  in 
whidi  it  nttariy  aaappmadiable  to  espiorcn. 
TImto  i%  however,  no  icasoa  to  anama  Oat 

~     in  aqr 


tan  nlaaa  in  anv  otha 
«odd  MOD  hava  iMn 


of  any 

1  of  the 


of 
the 


vhieb  I 


I 


or  awothrf  to 
If,  thereliori^  fha 
are  attribatod  to 

sought  in  odwr  hmlttin  than  lodandr 

SovamTMaanu 

Reykjavik,  Iceland,  Febraary  i  (by  mail  Fdfaraary  8) 

COMPOSITE  PORTRAITURE  ADAPTED  TO 
THE  REDUCTION  OF  MSTEOROLOGTCAL 

AND  OTHER  SIMILAR  OI'SF.RyATIONS  ' 

T  has  often  Hern  remarkrii  that  one  nf  tht-  umn,  if  not  the 
chief,  nf  llie  ilitViciiltif-  :hc  lurri-or.  iliwi-,!  has  to  contci>d 
with,  is  the  riioniKnis  amount  of  )>relimi[Kiry  ialmar  which  ha- 
to  be  exjx-:iilf.l  in  the  not  very  jileasinu  ta-k  of  forminf;  the 
observations  he  may  wish  to  di^u.ss  ifit  1  iat  SH..,  ca  tm;;  tiie 
columns  of  figures  so  obtained,  and  then  co  iipuii:)^;  ihe  mfarts 
Should,  as  in  many  cases  nowadays,  his  original  material  l<  to 
the  shape  of  curves,  barograms  thermoj^rams,  or  anemo 
giams,  he  has  first  to  reduce  these  to  figures  by  tabulation, 
before  he  can  attempt  any  step  towards  their  reduction. 

The  deterrent  nature  of  these  preliminary  operations  not 
unfrequently  forms  a  complete  bar  to  the  entering  upon  mr^t 
interesting  investigations  with  a  view  to  the  advaacemeat  of  the 
science,  in  the  case  of  persons  unable  to  devote  suflMeat  time  to 
.luch  labour,  which  may  almost  be  termed  drudgeiy.  To  cite 
examples,  a  glance  at  the  recently  published  papers  in  the 
Pnxttdingt  0/  tkt  Royml  S«cktjr,  by  Prof.  Balfour  Stewart  (vol. 
XXV.  p.  577)  aad  by  Mr.  C.  Chambers  (vol.  xxxiv.  pi.  ajtX  ia 
which  they  endeavour  to  trace  a  possible  intimate 
between  solar  and  terrestrial  jdienomena,  wilt  show  the  I 
amount  of  calculation  they  had  to  perform  in  order  to  anivc 
thc^r  results — how,  for  instance,  prdiminary  mcaiu  bad  to  be 
taken  of  three  days'  ofaiOrvatioBa  aad  the  result  to  he 

a  corrected  value  for  middle  day  of  the  thite^  (hca^  after  the 
whole  series  had  been  s*)  treated,  a  second  or  even  a  third  act  <rf 
averages  computed.  The  author  has  also  a  1  vely  recollectioa  of 
the  eaoessivel^  tedious  calculations  required  to  eliminate  is  a 
somewhat  similar  manner  the  effect  of  dLsturliances  in  the  discas- 
sionof  the  Kew  magnetic  observations  for  the  late  Sir  £.  Safaiae. 
With  the  view  of  arrivii^  at  results  bjr  a  shorter  cat,  the 
haa  been  led  to  ooodder  the  poasibility  of  employbig  a  1 
iOfgealed  by  aa  eaamiaation  of  the  hijriily  ingenioo*  syitcm  ef 
oompodte  portnitaK  invented  \n  Mr.  Fnucis  Galtoa,  F.IL&, 
and  utilisea  m  hia  anthropotogieal  stadie*. 

Mr.  GaUon's  method  of  experinent  b  based  upon  the  fiMt  thai 
certain  groups  of  people  poa^cm  certain  physiognonleal  f 
in  coeuMn.  Tbia  aoaeiaat  of  batata  i<  bmm" 
fay  the  MM  "baiilylikeBen.'*  In  order,  1 
parttcnlar  alenwit  nan  the  othew,  and  to 
wUch  it  ia  amt  itraoglf  defined ;  or,  ia  other  tmda,'io  f  wm  a 
characteristic  portrait  of  the  t^rjup  of  individual-,  Mr.  Galtx 
employs  a  Hriaa  of  photographs.  These,  representing  a  laT|« 
nambcr  of  men  or  woaen,  an  fint  radaood  to  Uie  same  scak, 
and  ttea  projected  raeeemivdy  apon  a  annKlMd  photograpLie 
phl^  hamng  been  nevionsly  ao  arranMd  that  the 
Intnc  ihau  always  fall  on  tne  mi 


pUte. 


port!  Ml  of  the 


In  this  manner  a  negative  is  evenlnally  obtained  which  giv«ta 
print  de]iieting  a  countenance  which,  dthough  resembling  '  4t 
partially  any  one  of  the  component  portrait!;,  givci  a  fair  typical 
picture  of  the  gronp  of  individual*.  Among  other  results  Mr. 
Gslton  has  detected  the  likeness  existing  in  various  clisses  of 
criminals,  and  also  in  patients  sufTering  from  the  same  disease, 
as  well  as  the  more  marked  features  transmitted  through  ihr 
different  mcinl>cTs  of  a  family. 

Since  in  mctenrological  investigations  the  desire  is  to  *c"ecl 
and  to  identify  the  one  particular  vari.itile  runnii»  through  a 
grotip  of  phenomena,  it  ha<  apiseared  t)  the  authnr.  .-\rf»uin^  by 
.iii;iiui.;y,  tcasitilL'  t  i  perform  thi~  <i;icratiori  l>y  .1  ineTh'«i  >•  • 
'.■.hot  resembling  that  ju^t  described.    .'suj);>.>Mn^,  for  cxim.Jf. 

'  Ily  r,  M  Whipple,  n.Sc,  F.R.Mtt..Soc.,  F.R  A  S.,  Superintcndtnt t^- 
Kcw  OliMrvatary,  Ricbaood  (frmn  ibt  QimrWif  J»mtm»t  #/  tkt  Mftrfrr- 
%«Ml  JM^,  vol  ia.  Mo. ««). 
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it  is  desired  to  determine  the  true  curve  uf  diumat  variation  of 

the  wi:'.(l  velocity  «t  any  f(iven  station.  la  'he  ca^e  of  proceed- 
ing by  the  ordinary  rou|ijie  of  hourly  sum-v  and  mean?,  it  will 
te  found  that  the  occurrence  of  a  high  wind  nr  gale  on  a  single 
day  will  vitiate  the  results  for  a  conMderaliU-  period  of  lime. 

If,  on  the  other  hand,  inMead  of  doing  this  «  <!tawin2  or 
photograph  be  made  on  one  sheet  of  the  daily  curvo  fur  a  few 
weeks,  it  will  Ih;  fi>und  that  the  traces  for  the  days  free  fri>m 
storms  will  lie  so  fairly  close  tr.geiher  or  Ufwii  one  ar.other,  that 
little  dilliculty  will  be  found  in  '■electing  or  drawing  through  : 
them  a  curve  rcpreicnlin}:;  the  j^ener.il  run  of  ihe  gr(;up.  Srvera! 
sets  of  curves  h.ivin.;  ;ieeii  ^1  trc.i'e  i,  the  typical  cii-'.f.  he 
in  turn  theiiiselvcN  su|>criinj>o>cii.  and  thr.ugh  llicm  .mother 
curve  drawn,  which  will  he  still  le-i>  afi'to'cd  by  ahnortnal 
Biovements  ;  so  eventually  the  (rue  curve  uf  diurnal  vari  iti' m  , 
would  t>e  arrived  at. 

In  the  case  of  tuhjecting  photograjihic  traces,  <'.^.  barot;raiiJs, 
thermograms,  electrogram-,  magnet' ^grains,  &c.,  to  this  treat- 
ment, it  would  be  sdvi^-alile  to  employ  secondary  im[  rcssion'i  or 
I'lint:-  from  the  original  curvo,  in  orilcr  that  the  conipositc 
prrxluced  might  consist  of  dark  lines  on  a  white  background  ;  ' 
not  the  revn^  iilikli  wndd  bt  coMpmttwiy  mribm  for  tbe 

pur]K)se. 

Fur  the  reduction  of  anemogranis,  rain,  and  sunshine  curves 
l)y  this  me'.li  d,  it  will  be  necessary  to  make  drawings  or  tracings 
first  from  '.Iil  curves,  giving  the  hourly  values  -rjjaratcd,  a-,  is 
done  in  the  liiagrams  publishetl  in  the  Quaittrly  Weaihcr  Ref^^rts 
of  the  Meteorological  Office  and  in  the  Kew  Ttmts  curves. 

Another  application  of  the  method  of  composite  drawinjr  will 
rcrve  to  facilitate  the  acquisition  of  .1  knuwled^ie  (jf  the  general 
distriliution  of  weather  sy- terns  over  large  tract--  of  the  earth's 
-urface.  To  do  thi- ,  a  series  of  weather  charts  sh  aiI  I  1  e  taken, 
and  scleclini;  certain  prominent  features,  such  as  the  centres  of 
cyclonic  ami  nnticycl mic  disturbances,  dayby  day  their  positions 
should  be  marked  off  uj>on  one  chart.  This  being  lionc  in  a 
sntTicient  numl;«r  of  co&es  atKl  combined,  a  repetition  of  the 
pruce&s  would  enable  a  determination  to  he  ni:x<le  of  the  average 
distribution  of  these  systems  for  a  given  sea-i  n. 

The  autlior  ilhistratcil  his  proposed  applications  of  the  method 
of  composite  jKirtraiturc  by  three  examples,  which  were  exhibitetl 
to  the  meeting  of  the  Society.  The  data  treated  in  every  case 
were  chosen  at  random,  and  therefore  may  be  considered  as 
indicating  the  applicability  of  the  process  to  meteorological  work 
in  general. 

In  the  first  example  the  mean  diurnal  variation  in  the  wind 
velocity  at  the  Kew  Observatory,  Richmond,  was  detennii  ed  for 
three  months— Augost  to  October,  1879.  Taking  the  hourly 
values  of  the  rate  at  which  the  wind  was  blowing  f'om  the 
Meteorological  Office  publications,  thesr  were  plotted  down  on  a 
COOvCDiently  open  scale,  a  fortnight's  supcrimpowid  OttTW  Iieing 
OQ  m  sheet.  Through  the  fourteen  curves  to  dttim  in  pencil  a 
mfn  curve  was  traced  in  red.  This  rougUj  lapMiuilled  tbe 
average  daily  variation  during  the  fortnight. 

The  pair  of  fourteen-day  curves  being  nipciiBp^Med  on  a  third 
sheer,  a  third  trace  drawn  between  thcB  was  assuiucd  to  be  the 
mean  trace  for  the  month,  anl  finlly  combining  the  three  so 
derived  months'  traces,  it  beoHM.canr  to  diaw  final  eonre 
ahowing  the  mean  dfaunal  nriatiM  or  iriad  velodtjrdnriiv  the 
quarter  in  question.* 

The  second  experiment  was  an  attempt  to  obtain  a  monthly 
mean  of  the  barometer  directly  by  the  graphic  method.  Taking 
advantage  of  a  self -registering  aneroid  Mag  on  trial,  its  traces 
were  nnliMd  for  the  month  January  8  to  Kebnacy  7,  i88j. 
ThcM  ca^M  off  ea  a  sheet  of  tracbg  paper,  ralad  to  as  to 
comprise  one  dajr's  cam  only.  Tbe  tracing  paper  was  then 
folded  verticaUy,  to  at  to  comptat  tbe  curves,  and  the  mean 
portions  of  the  traces  were  drawn  on  the  folds.  After  fonr 
wldingt  a  point  was  readily  fixed  apoA  at  tbe  position  of  themeaa 
of  the  BMattb  >Iw  valve  of  this  point  referred  to  the  scale  of 
die  imbnaMBt,  The  malting  value  lur  the  mean  barometric 
uianiMif"  of  the  month  very  sansfaclorily  agreed  with  Iba  value 
deitennincd  by  caknhtlon  fvaai  dia  banwictar  ratdbs*  t>>(en 
ds^  «t  tha  Obevvatonr. 

Ilie  tbird  aerfea  of  ffloetratiaat  represented  the  general  posi- 
tioni«  of  the  centres  and  the  contours  of  the  areas  of  msximnm 

'  It  mtut  he  lenurked  that  a  due  ftroportion  thmjid  be  rmscrvcd  between 
tlie  «f.T!'-^  r  the  otdinatrs  and  .ibscissx,  for  nr!-  <  -h  -  is  done  the  eombioed 
grace's  in-*y  ji\'\tti;ix  merely  as  a  mauui  of  confu-.'.  !  ]iti-.  .  Such  was  the  caie 
In  sooic  cxpcrimcals  ina<le  by  th*  author,  when  he  ancmpted  to  derive 
seaB  CH^ss  diwcilyflpom  ths  ane  icaplMsB  aapawd  it  lha  HsMOielOBical 
Otfe*  fccthtQiMiWsly  WcathwRsyoiis.Mnd»>lMsd  at  fait  ApHSlby 
Mr.  •««. 


and  minimum  barometric  pressure  over  the  Atlantic  dwing 
January,  February,  and  March,  1881.  A  number  of  blank  charts 
were  worked  off  by  the  chromoigraph,  on  tracing  paper,  to  the 
fcale  of  the  international  synchronous  charts  of  the  U..S.  War 
Dejiartment  Signal  Service,  Tracings  were  made  on  one  sheet 
in  lilue  pencil  if  the  cycl  ir.ic  centre  for  each  day  of  the  month, 
and  then  on  another  a  similar  set  of  tracings  in  red  of  the  anti- 
cyclonic  centres.  Having  from  these  dra  .v  :i  llie  iire\:ii!ing  posi* 
tions  and  areas  of  the  systems  fr.r  the  month,  u  -.s  as  easy  to  draw 
another  chart  wi:h  (he  general  distribution  for  the  quatler. 
The  diiigram<  were  seen,  on  comparison,  to  liitTer  materially 
fr'iui  th  )-c  drawn  for  the  niijnthly  means  of  the  i,li-.crvalions. 
In  •ii^f;eslini;  the  comj  o-ite  mcth<xl  of  trca'iiu  iit  cf  meteoro- 
logical <l.ita,  ihc  author  is  fully  awnre  th:;t  a  so:ne'.vh.it  -imilar 
proccAS  ha>  been  already  applied  in  the  ilcterminatton  of  the 
ladiant  points  of  shouting  star-^,  and  wouM  also  desire  t^j  state 
that  the  process  is  not  by  him  consiiicrcd  as  ei|ualling  or  even 
approximating  in  accuracy  th.it  of  empl  oying  the  harmonic 
analyser  in  computing  the  jxritxlical  variations  of  the  elements. 
As,  however,  that  instrument  is  not  at  the  command  of  many 
investigators,  he  is  of  opinion  that  the  labour  of  reduction  may 
in  many  ca-es  f>e  ^aved  by  making  use  of  the  grapUo  or  COB* 
po^ite,  instead  of  the  purely  numerical,  method. 


UmVERSITY  AND  EDUCATiOKAL 

INTELLIGENCE 

Cambridok.— Dr.  Hans  Gadow,  Strickland  Omlor,  has  been 
approved  as  a  Tcadier  of  Comparative  Anatoov;  Mr.  L. 
Humphry,  M.&,  as  a  Teadier  of  Pathology;  and  lir.  F.  K. 
Neville  as  a  Teacher  of  Prsetical  Chenii-.try. 

Mewrt.  J.  W.  Hickjb  K.  D.  Roberts^  and  A.  S.  Lea  are  ap' 
pointed  Examiaen  in  Natnral  Sdenoe  in  tbe  Special  Enunina* 
tioni  fortbaovdiaMT  B.A.  degree. 

The  Einuafaien^  Eaport  OB  ua  Spadal  Eaaalaiitioaaia  Nats* 
ralSdcBcaalitet  dmt  Ikera  wm  a»  iafnwnaat  bi  tlMbook 
wads,  bat  tha  pnetieal  woA  was  reoM  ialdHgaitfrjlMW<  The 
few  (andidatnt  hi  Geotoay  did  wdL  Bota^y  was  n!  dcae^  In 
Zoology  the  candidate*  did  walL 

Mr.  J.  A.  Lyon  (Clan  Coliagn)  bia  been  appointed  to  tba 
new  orace  of  Superintendent  of  tbe  Mechanical  Workshops. 


SCIENTIFIC  SERIALS 

Bul'itin  Jf  r AcaJ/mii-  Royalf  dt  BtlRujut,  November  3,  1883. 
On  the  anatomy  and  histology  of  a  new  sf>ccie-  of  derostoma 
(/?.  betudfnii),  hy  M.  Francotte. —  Report  on  the  work  still 
required  to  complete  the  gecKlcsic  survey  of  Hrlgium,  by  Capt. 
I  lelpi  irte, — Observations  on  the  periodic  sho-tling  stars  made  at 
I.ouv.im  in  1S82-83,  Tcrby. —  Influence  of  magnetic  dis- 

turbances on  the  scintillation  of  the  stary,  by  M.  Charles 
Montigny.  The  paper  is  accompanied  by  various  cotnpara'ive 
tables  showii  g  the  inteiisity  of  scintillation  Ixifore,  dunn  and 
after  the  magnetic  disturbances  in  dry  and  wet  weather. — 
Summary  report  on  the  researches  undertaken  at  the  Ostend 
biological  station  during  the  sum'uer  of  1883,  by  Edouard  \an 
Bcnedcn.  Amongst  the  remarkable  objects  fished  up  near  this 
station  were  a  torpedo  of  unusual  size  {Tarf^ilo  mariri:'/  jia),  a 
fine  specimen  of  Labrm  macuialus,  an  Amf^kioxu':  Itiiu  <■<  '■'!< r, 
and  an  unknown  species  of  Scopelidae,  referred  by  (iu  nl.er  of 
the  British  .Museum  to  the  Odontostomus,  or  some  a  1  id  genus. 
—  On  the  oliserv.ition  of  very  rapid  movements,  cspc  ■•.  Uy  when 
occurring  perindically,  by  M.  J.  Plateau. — Analytical  study  of 
the  V  i!c:iiiic  ashes  which  fell  at  Batavia  during  the  eruption  of 
Ki.il.aha  on  .Augu-t  S7,  1SS3,  by  M.  Renard.  The  author 
C'lMcluiies  that  thc-c  ashes  are  formc<l  by  the  jiulverisation  of  ;i 
fluid  igneous  miss,  p.irtiilcs,  projected  by  the  expaiiMou 

of  the  ga-es,  are  su'  ijected  to  rapid  cooling  during  their  pas.-ige 
thr  ugh  the  atuiosjihere.  Nothin;^  «  as  detected  to  indicate  the 
direct  action  of  vapiiur  of  water  in  volcanic  disturl)anccs. — On 
the  vcrfect  elasticity  of  -ohd  bii<lie-  chcniic.illy  dcfinc<l.  New 
analojjy  t>etwecn  solids,  fluids,  and  gases,  by  W.  Spring.  Here 
areemlmdied  someof  the  results  of  the  researches  conductcfl  by  the 
a-athor  for  sc\  tral  years  on  the  action  of  pressure  on  solids  reduced 
to  a  powder.  Tlic  main  object  of  these  researches  was  to  .ascertain 
by  experiment  whether  it  be  possible  by  means  of  pressure  perma- 
nently to  diminish  the  volume  occupied  by  a  given  weight  of  a 
solid  body  chemically  defined.  As  a  general  result,  a  slight  increase 
of  dendly  mm  obtained  under  a  pressure  of  20,000  atmospheres, 
fiat,  tUa  eaee  naUttd,  most  bodies  tetiitad  all  fiuther  perma- 
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nent  diminution  of  volume.  Some  even  retuned  their  specific 
viei(;ht  intact  under  extreme  pre«are.— Obcervations  on  M. 
van  Heneden's  last  note  reapecting  the  discovery  of  fo^il  iguano- 
dons  at  Bemissart,  by  E,  Dupont.  This  coinuiunication  closes 
the  Controversy. — Note  00  the  literature  of  intcn  alional  law 
Nefore  the  puhlication  of  (Irotius's  '*  Jm  belli  ct  pacis  "  (1625), 
part  ii.,  by  AlpU.  Kivicr. — A  literary  study  on  the  position  of 
words  in  the  Latin  sentence,  by  J.  Gantrclle. 

youmal  of  the  Russian  Chrmiotl  and  Pkysi<nl  SiHitty,  vol. 
jt»,  fasc.  8. — On  dipropylacrylic  acid,  by  A.  Albitsky. — On 
the  action  of  iodide  of  allyl  and  rinc  on  epichlorhydrine,  by 
M.  I.opatkin. — On  an  accessory  product  obtained  during  the 
preparation  of  dialtyl  carbinol,  by  \V.  Shcatakofil — On  the 
action  of  iodide  of  allyl  and  of  i<iobatyl  on  acetoi>e,  by  A. 
Shatsky. — On  the  bydrocarlmn  Cgllji,  by  S.  Rcformatsky. — 
On  toe  refracting  power  of  C,,!!.,,,  by  A.  Albitzky. —Attempt 
•fa  tlieury  of  disgolntions,  by  \V.  AlexeyeflT. — On  C,.II,«  and 
the  pro<lticts  of  its  oxidation,  by  \V.  Hemilian. — Analyst!!  of  a 
phoapliorite  from  Nijni-Novgorod,  by  N.  I.ubavin. — On  stome 
pbOMBena  of  remanant  magnetisui,  liy  P.  UaklmirtielT. — On  the 
dnngei  in  the  galvanic  resistance  of  seleniain  under  the  influ- 
ence of  li^ht,  by  N.  Ilesehus.  It  depends  diieflynpoa  allotropic 
dis-nciation  of  the  molufnif* — On  the  ckuMlen  of  the  ietra- 
molecular  (ore*,  bj  If .  Beidik^,  being  ■  attdMantMdiieunon 
of  its  dependence  upon  letnj>erature. 

HiiiUlin  iU  I' AiaJcinit  Inif-t'rin'i-  it\-s  S<ien(cs  d(  Si.  I'llers- 
'■cuy;,  vol.  xf.ia.  N'o.  4. — I  ii  iiio;!  trr.tion  of  vevcral  pr  >|>o&itions 
relative  to  the  numeric.il  fuuc'ioii  Ki  t  I,  -iccond  |>apcr,  by  V. 
IlouniakovsUy. — Contribution-  tow.irds  pal.rontolngy,  by  M. 
Schmalli.iu>in  (with  tivo  plates)  ;  ticing  a  description  of  fossil 
plants  of  the  Jura  coal  li.isiii  of  Ku.'iictsk,  in  the  Altay  (  Thyrw- 
f>leris  f'rtsta  and  l\h>ftc>i<tmiU  t;^< f-pcrli),  fro^i  \'orth-\Ve>t 
Mongolia,  At  tlie  Mjurcc--  of  fbo  W-ri-ei,  on  the  hii;h  phiteau  of 
the  L  lu-kheni  (elernut  lajiata,  Nmr^'f  taii  c^tiH>'p;erci,St-s,  I ffi- 
dodouircitt  -  lUhrimianum,  Khtptotamiles  /^iipffrti,  Cukatu-Xi  slia 
rigidj,  and  Pkanicppvs  it nguili folia),  and  from  the  I  >iun  t.hair- 
khan  Mountains  (Asp',-  nnm:  argiiiulum  and  sp<tUxbiU.  and 
Cukanmuikta  riod''). — On  the  sympathetic  nervou-  ^y^tem  of 
the  PttroniyzL'ii,  \<y  I'h.  0« ■•iannikow. — On  the  canipls  u  nf  the 
Ltdum  faluttrc,  hy  M.  kir/A. — Analyses  of  saniple^-  of  water 
firom  tberoial  sources  of  .Southern  Altay  I  I'yehikha-Kakli- 
manovka),  an  l  from  a  number  of  lakt  i  and  well-  in  the  same 
region,  by  I'rol.  (Jarl  .Scbriiidi.  Cotnp;ircii  uitli  thirty  other 
therwal  water*  of  Knro|>e,  Am.i,  \e\v  /talaiid,  it( .  (the  comp<)- 
sition  of  which  is  given  in  a  I.tUIci,  the  Altay  water  shows  a 
minimnm  of  mioerel  rabstance. — Letter  on  uattiral  history  phe- 
iWMHM  obiemilet  fltt  LeM  Fohr  MMiea,  by  Dr.  Baqfk. 

Rtmdiconti  of  the  Sessions  of  the  AecaJemia  deitt  Stitn-e  di 
Jfpl^gna,  March  14,  1S83. — On  a  leoiarkable  anatomical  pecu- 
liarity observed  in  the  eye  of  the  •wordfiifa  {^ifkms  jcUtdius,  L.) 
(one  illustration),  by  Pra£  G.  V.  Ciacdo.— Some  observations  on 
the  Mmnr  nutmattu,  Freaeniw,  by  Dr.  F.  Moriai. 

April  8. — A  century  of  premature  artificial  Iniths  at  the 
Lyin^  iii  Hospital  of  Bolujjna,  by  Dr.  C.  Belluiii. — Chemical 
analysis  of  the  meteorite  which  fell  at  Alfianello  on  February 
16,  18S3. — Researches  on  the  PhfUandrium  aqualicum,  by  Dr. 
l-eone  Pcsci. — Thermal  and  j^alvanomctrical  researches  on  the 
internal  discharges  of  condensers,  by  Prof.  F..  Villari. — New- 
studies  on  the  polygencsis  of  crystallised  minerals,  by  Prnf.  L. 
Roinlticci.  —  Researche-  on  the  action  of  the  ma^jnct  and  of  the 
thermal  a;ciits  in  hy-terical  hypnosis. — Observation  uu  the  series 
of  func-.i  II  ,  V  1  n  r.  c".  Arzela. — On  the  infinite  pradOCtt  by 
analytical  tuiu:tions,  by  Prof.  i>.  Piucherle. 


SOCIETIES  AND  ACADEMIES 

London 

Royal  Society,  January  17. — "On  the  Electrolysis  of 
Dilute  ^ul  huric  Acid  and  othcT  Hjdnted  SaltB."  Bjr  J.  H. 

Ola'Isii.nc  and  Alfred  Tritie. 

On  .March  1  l.Tst  a  couiiiuinication  was  presented  to  the  Rojd 
Society  liy  Vr  .{.  I'ranklard  in  which,  among  other  things,  the 
reactions  the  ;.ii!h<ir'i  hail  dcscril>ed  as  taking  [iLicc  iti  the 
chargino  and  di-i  h  .r^ii  j,'  .f  secondary  batteries  were  confiriiicki. 
Prof.  Franklauii  r\j  n  s  i  1  these  reactions,  however,  by  finmul.v 
founded  on  the  electrolysis,  not  of  H|bO^  but  of  hexaba&ic 
sulphuric  acid,  H^SO^  Ib  «eooidaiiet  with  ite  vtowi  of 
Bouigoin. 


The  French  chemist  employed  a  divided  cell,  m.  Ivsinp  the 
lianid  in  each  c  niparf.ucnt  at  the  close  of  the  -  xi  cni.icnt.  He 
calls  the  increase  of  the  acid  in  the  lositive  coin|Mi  tment  a,  and 
concludes  that  20  represents  the  amount  of  sulphuric  acid 
electrolysed.  This  conclu-.ion  le.ts  tin  Ihc  well-known  theoreti- 
cal vie  .ss  i  f  (Irotihu  -.,  and,  did  his  theory  ex;ircss  all  that  goes 
on  in  the  electrolytic  processs,  the  method  would  readilf  dis- 
criminate between  the  aetiem  wpwwiitiid  by  the  falhnriaif 
fomiul.'c  ; — 


Bcfonakctnlnis 
(I.)  SOaH,0 
{*.)  SO^H,0 


AharaUctrotysu 
tpek  Ncgatiw 
SOk-t-O  H, 
SO,  +  O,  H, 

SO,  +  0„  H„ 


lUiS  it  was  i/iniiltsJ  out  by  Rcuss,  as  fir  Iwick  as  1 807,  that, 
when  electrolytic  action  occurs  acros-  a  permeable  diaiihra;.jiii,  a 
[KJrlion  of  the  li<iuid  may  travel  from  the  («sitive  to  the  negative 
c  impnrlnient  i  f  the  cmiponnd  cell  iiy  what  is  now  called  clec- 
fric.il  endosmosc.  Daiiiell  atui  .Miller  in  1844  jwinte I  out  that 
in  electrolytic  action  there  was  also  an  unequal  transference  >f 
the  ions.  Moreover,  I  laiticll  investigated  the  electrolysis  of 
sulphuric  acid  of  very  ditTeicnt  -treii^jths  by  a  simiUr  melho<l, 
and  conclude<l  that,  for  each  ccpiivalcnt  of  hjdrfif^en  li!>era!ed, 
the  acid  which  i'as-c<i  .across  the  diaphragm  was  not  more  than 
one-fourth  nor  less  than  one  lifth  of  an  equiv.ilent.  Most  of  hts 
experiments  incline  "o  the  l"<irnicr.  Lti'l  ;a.  iheref  <re,  rc])rescnt 
the  .iniount  of  suljihuric  acid  clectrolysc.i,  il  would  aps>car  fr  jm 
hti  results  that  tctr,i-,  ratlier  than  hexa-,  liasic  sulphuric  acid  was 
deconi|>osed  by  the  currenL  These  diacrepoades,  both  of 
observation  and  deduction,  led  the  eathvi  to  aahc  lew 

cxt  erimeiits  on  the  -ubjcct. 

Tlu-  ajiparatus  emijloycd  consisted  of  a  U  "*''^!**'  tube  of  about 
70  cc.  ci|>acity,  having  a  st  >)>  c  >ck  in  the  centre  of  the  horirontal 
part.  The  vertical  1  arts  of  the  apparatus  were  divided  inti-» 
millimetres,  and  the  hole  iu  the  stop-cock  packed  with  asbestos. 
The  author-  found  that  the  closeness  of  the  (Kicking  could  be  so 
nicely  adjusted  as  to  allow  very  little  mechanical  admixture  of 
the  fluids  or  electrical  cndosmose.  In  their  experiments  the 
current  density  was  varied,  and,  unlike  liourgoiu,  they  found  tkftt 
the  increase  of  sulphuric  acid  in  the  positive  com{>artnient  per 

equivalent  of  hjr"   -  •  -  . 

in  the  cur 
table. 


kvdivgeii  Mt  free  decfCHed  aloQg  with  the  t 
iliiMiij.  The  leidta  ere  eet  ««t  ia  the  1 
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334 
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It  is  nece-sary  also  to  liear  in  mind  the  remarkable  phenniae 
non  callcil  by  the  Germans  "  Wandcrung  der  loncn."  Daniell 
I  mg  ago  dcscribc<l  an  ex[)criment  in  which  he  placed  dilute  sul- 
phuric aciil  in  the  pnsitive  compartment  and  a  solution  of  sa)> 
phate  of  copper  in  the  negative.  lie  found  that  w  hen  15'5  gn. 
of  copper  had  been  deposited  on  the  iieg,iii\e  electrode  there 
were  23  grs.  of  sulphuric  acid  in  the  same  c  .mparfment.  Now, 
as  I5"5  grs.  of  copper  are  e<iuivalent  to  24  grs.  of  snlpboric 
acid,  and  as  Bourgoin's  fonnula  allows  for  tlie  formation  of 
only  half  an  equivalent  of  sulphuric  acid,  that  is,  13  grs.,  it  ii 
evident  that  there  was  a  considerable  accumulation  of  Uut  sub- 
stance unaccounted  for.  In  two  similar  experiments  the  anthon 
obtained  for  0*147  and  0*125  E*™-  deposited  copper  0*309 
o'iSo  grm.  of  free  sulphuric  add.  The  half  equivalentt  wmU 
be  0-114  and  0-097  K"^-  K^eethrdy.  If  both  compartments 
had  been  filled  w  ith  sulphimc  tdd,  lome  similar  transferesKX 
wnuh!  doiil-tless  have  taitcn  place,  in  addition  to  what  is  ci- 
press'  i  ti  I  ,r  itthuss'  chain  of  decompontion. 

The  autiiors  conclude,  thereCon^  thet  dw  method  cmplofed  is 
incapable  of  determining  whether  it  b  Ht504  or  eoatlqrMc 
which  jields  to  the  cwrent 

Ctpf*r  Sulfhatt 
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.  aq^Bfala«f  llM«{ae«dditbnal  light  on  tb*  of  ttb 
liwtrolylfa  iMttad.  It  u  well  known  that  w«Mr  finM  with 
CMS04«daliaitB  hydrate,  CaS0«5H,0.  Now,  tfla  dec- 
Inljnk  process  the  water  of  hydration  sttflTera  deoompmition 
— \  wnh  dM  CaS04,  the  phmaiy  cbemictl  duuga  migbt  be 

I  pah  NigMltMpali 


(A.)  CttSO«SH,0  «  SO,  +  O,     Ca  +  $I]» 
Bat,  if  the  wnter  of  hydntioa  uket  no  mora  put  la  dw  dec- 
trolyib  than  the  water  of  aohition  doea,  then  An 


Of 


Mcgailirepola 

fF.I    Ci:SO,      SOa  +  0  Co. 
I  the  collateral  action — 

Po<ili*«  pole      Negative  pol* 

H,0  ^  O  H, 
might  al&o  t«kc  jtlacc,  bat  this  would  occur  only  with  currents  of 
couidmblc  density.  The  method  is  obviously  capable  of 
discriminating  between  tbc^e  two  aetioas,  even  supposing  a 
considerable  quantity  of  the  electrolyte  tra%'elled  unchanged 
from  one  compartment  of  the  apparatus  to  the  other.  For,  in 
the  first  cose,  either  free  h)-drogen  would  be  liberated  at  the 
aegativc  pole,  or  free  acid  formed  in  the  negative  a>mpartnient, 
cq^nl  to  nve-iiixths  of  the  total  copper  depubited  ;  the  free  acid, 
aad  five-sixths  of  the  total  copper,  to  whidi  it  is  equivalent, 
titisc  pradMed  hr  the  chemical  action  5H.  +  5CUSO4  a  Co, 
+  Sftjg04  \  eq«S««  A  beooming- 


CUSO4,  SH,0  +  5CuSO<  -  SO,  +  O,     Cue  +  sH.SO,. 

On  the  other  hand,  if  the  action  wat  in  accordance  with  IS  there 
wonid  he  only  a  deposition  of  copper  on  the  negative  electrode, 
and  no  iinnatioa  of  free  acid  in  the  n^alive  compartment.  In 
dM  niicicd  table  the  nulls  and  fiarticukirs  of  the  authors' 
eaperlmaita  aie  set  ontt — 

Free  (ulphuric  acid 


EspcnaMI 
I. 

n. 
ni. 

IV. 
V. 

VT. 


naaia  Bwiis 
14 

>•  3 
«•  3 
•*     3  ** 

3 


Pen.  Oimfart. 
•0766 

•0936 
•1868 
1501 

•2442 

•2546 


Nog.  OuBpait. 

asL 

ntt.  ! 
VI9I 

•«37 
•037a 

In  rii  iu'-  ijf  these  exjicrimcnts  «a.s  there  any  trace  of  hydrogen 
visinly  e  cai'iiiL;  friun  the  nc^ativi-  cK-ctro  !c,  while,  as  will  he 
seen  r'runi  the  taVilc,  there  wa-.  no  \we  aoiil  formed  in  the 
negative  cirapartment  till  luo  hour-,  or  nmrc  had  elapsed.  Hy 
that  time  some  admixture  in  the  horizontal  part  of  the  apjtaratus 
nii^hl  reasonaj^tly  l>c  cxjx.'Cle(l,  1-ut  eveti  in  the  l.tcUi  >t  instance 
it  Is  small  as  compared  w  ith  the  ain-junt  <jI  >nll  dcc  sMip  jveU. 

Similar  experiments  were  made  willi  t!iL-  i-ulphale  of  zinc, 
with  .similar  results,  no  hydrogen  Iwing  c\  UccI,  and  little  or  no 
sulphuric  acid  3pf>earing  in  the  ne^jative  compartment. 

We  conclude,  thereloro,  that  it  is  not  possible  to  determine 
the  composition,  or  even  to  show  the  presence  of  a  bydrated  salt 
in  aqueous  solution  by  means  of  this  electrolytic  method. 

Zoological  Society,  February  5.— Prof.  W.  H.  Flower, 
F.R.S.,  prendent,  in  the  chair. — Mr.  F.  Day,  F.Z.S.,  exhihitetl 
aad  Bade  remarks  on  a  apecimeu  of  a  Dog-fiiih,  of  which  the 
alba  intaior  had  been  eaten  out  by  Isopod  Crustaceans  of  the 
genu  CooOen.— Mr.  G.  F.  Batt»  F.Z.S.,  exhibited  two  soeci- 
OMIIS  of  a  nqgolar  vitietjr  of  the  Red  Grouse,  shot  in  We$t- 
taaeinA, — commtmlomon  was  read  from  Mr.  W.  LedM*  of 
the  Unlvmi^  of  Stockholm,  m  whidi  he  gave  an  aceomt  of  a 
collection  of'^  bats  from  Anatralia.  Two  new  species  were 
described  wUMd  nspectmly  IffttkHomut  ttttrsi  and  N. 
al'Uus.  —Mr.  Sdater  rcau  some  notes  on  the  Lesser  Koodoo 
{Strcpsuem  iwinUt  ef  BlytiU,  with  a  tlcw  of  confirming  the 
distinctness  of  Ab  Antdope  Ikmb  He  larger  relative,  Strtprietres 
kudu. — A  oomnranieadoB  was  read  from  Mr.  R.  Bowdler 
Shatpe,  coatefadng  the  desoiption  of  a  new  species  of  fiosh- 
Sluike  of  tlienaniLaiiafina»baaedanas|ieebnenelilailnadin 
Ashantee  hgp  Iv.  Godfipsj  ]4|rien,  wUdk  he  proposed  to  call  Z. 
Uigdnti,  after  lt»<Bno««rar.p-^itoC  Flower  made  sane  segavks 


now  fn  ttie  Soeiel/i  Gardens. 

Oeological  Society,  I'eliruary  6. — J.  W.  Ilulkc,  F.R.S., 
preside  at,  in  the  chair. — Ldward  John  Dunn  was  elected  a 


a  Foreign  MemhsT 


FeOow,  and  Dr.  Joseph  Szabb,  of  : 
of  the  Soeienrw-^  delta  ia  mi 

work,  by  T.  IMtaid  Resde^  F.G.S.  The  antbor  describea  a 
deka  deposit,  which,  durixig  a  period  of  twenty  ■seven  years, 
liad  formed  in  the  Kake  reservoir  (Kivington  Waterworks)  from 
mataiak  brought  down  tnr  a  stream  of  that  name.  The  reser- 
voir at  this  port  was  divided  by  a  rood,  water  communication 
being  maintained  by  a  culvert,  onoe  eight  feet  high,  now  almost 
silted  up.  The  author  described  the  stratification  of  these  deltas : 
that  near  the  influx  of  the  Rake  consisted  of  peaty  matter,  gritty 
sand,  gravel,  shingle,  and  boulders  of  Milltitone-grit  up  to  <u>out 
one  foot  diameter  ;  the  other  ciiiefly  of  fii.e  band  with  some 
peaty  matter.  The  former  covered  an  area  of  350S  yards,  with 
an  average  thickncs.s  of  3  yards  ;  the  latter,  .an  area  of  430  yards, 
with  an  average  thickness  of  3  yards.  These  materials  had 
come  from  the  >irainnge-arca  c.f  the  Kake.  This  is  estimated  as 
I'I76  square  mill-,  and  the  delta  heitrT  estimated  at  6306  cubic 
yards,  and  the  ti:  le  liriiii;  27  years,  K'^t^'i  as  the  animal  rale  of 
denudation  uver  (he  whi-Ie  urea,  1  432  inch  per  annum,  or  I  foot 
in  51S4  years.  i  he  mean  rainfall  of  the  Karie  Brook  watershed 
for  the  last  ten  years  was  4'r57  inches  per  annum.  In  this  cal- 
culation no  .account  is  taken  of  the  tincr  materials  which  have 
douhtles.s  lioen  cii5tril)utc<i  over  the  rest  of  the  bed  of  the 
reservoir.  The  author  pointed  out  that  this  rate  of  denuda> 
tion  was  rather  more  rapid  than  that  of  the  Mississipni  \  1  font  in 
6000  years),  and  that  the  arranjjement  1,1  the  materials  under  the 
var>  in ^' condition  of  the  stream  illusir.iied  the  phenomena  of 
lat;;tr  dfltas,^ — On  the  nature  and  relations  uf  liie  Jurassic  de- 
posits which  uiKlerlic  London,  by  I'rof.  John  W.  Judd,  K. U.S., 
SecG.S.,  with  an  intr  -tluci'Ty  note  on  a  deep  twring  at  Kich- 
mond,  Surrey,  by  CoUett  ilomenham,  A.M.Inst.C.E.,  F.G.S. 
An  Moannt  of  din  appeared  in  Natvbi^  voL  xxis.  p.  319. 

SvDinY 

Linnean  Society  of  New  South  Wales,  Dccemlw  17, 
1883.— C.  .S.  Wilkinson,  F.G.S.,  F.L.S.,  president,  in  the 
chair. — The  foK  iu  ing  jMpers  were  read  : —  On  the  localities  of 
sonic  plants  from  the  southern  parts  of  Aew  ."^oulli  Wales,  by 
llaron  vou  Miillcr,  K.C.M.G.,  K.R.S.,  Acc.  —  1 'escriptioas  M 
An  Iralian  Microlcpidoptcra,  No.  10,  by  K.  Mcyrick,  B.A. 
This  is  a  c  mtinu.ilinr  of  the  I  I'.cC' iphoriil.e  t)f  Au.stralia,  and 
deals  with  the  genera  Phtloifsta,  Ldstomcr f^ha,  Compsotrofiha, 
and  Eriodyta.  Al>out  seventy  new  .s()ccies  are  described. — Notes 
on  the  geology  of  the  southern  portion  of  the  Clarence  Kivcr 
basin,  by  I'rof.  Stephens.  Thi^  was  an  .iccount  of  the  sugar 
lands  of  the  Clarence,  explaiuin;;  the  mode  of  their  formation, 
and  ihuir  iclation  to  the  Cjal  nie.i-ures  ■.\hic)i  underlie  them  un- 
confoniiably.  The  period  of  deposition  of  these  latter  r.icksw  as 
alvi  considerc<l,  and  their  immediate  !iupeq>o&ition  upon  the 
vertical  Silmo-Devonian  slates  and  qu.artzites  described.  The 
existence  of  a  great  north  and  s;>u!h  fault  at  the  present  uulcrop 
of  these  rocks  was  demonstrated,  and  the  probable  existence  of 
others  near  the  jwiscBl  ooast-Hne  enppoited  bjr  vndon  oon* 
sidenUions.. 

Paus 

Aendeny  of  Setaaeet,  Fdmnir  it.— M.  RaOaad  in  Oe 
chab.— Note  00  Famdaj**  kw  (oenvmedy,  bv  M.  Ad.  Wnta. 
—ReoMilw  on  ^  dMtt  borbootal  and  TCitical  vibrations  of  the 
groond  oheeived  at  Abbadk,  near  Hendigrc^  for  several  years 
pea^  bf  M.  d*Abbadie.— Note  OB  fho  meteorite  which  fcU  at 
GrassmbeDthal,  near  Odessa,  on  NoffnAar  7/19,  1881,  by  M. 
Daubr^.  In  its  ootward  appcaranoe  and  Mkioecopic  stnoiaM 
it  presenu  all  the  chaneters  of  the  tjrpied  nwleaiile  nUdi  All 
at  Luc4  Sarth^  on  September  \\  end  wMdi  b  slraadj 
represented  bi  the  collection  of  tbe  Nattnal  Hbtoijr  Mntena, 
Paris,  by  fifty-foor  other  Identleal  qjtecimens. — Description  of  an 
absolute  calculating  actinometer  invented  by  M.  G.  A.  Hini. 
This  delicate  instrument  is  based  on  the  jurindple  of  steam  eon* 
densen,  that  a  saturated  vapour  contamed  in  a  closed  vessel 
acquires  a  tension  corresi^ondmg  with  the  iniiiimura  temperature 
of  the  walls  of  the  receptacle.  So  far  it  acts  with  i>erfect  satis* 
faction,  and  the  inventor  will  report  the  numerical  results  as  soon 
iis  he  feels  that  they  are  absolutely  trustworthy. — Report  on  the 
thunderstorms  observed  in  France  during  the  first  six  months  of 
the  year  1883,  with  c<:>mplete  and  dct.ailcd  tablc-s  of  all  the 
accidents  cm  c-d  by  lightning  in  every  part  of  the  c  untry  during 
that  period,  comumnicated  by  the  Ntinistcr  of  the  Postal  and 
Tclet;raph  I>epartmcnt.  The  i.  l  ilit^c  am  tuntcd  alti^gether  to 
nine  persons  and  seventy-eight  animals  killed,  and  about  fifty 
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penonsand  seven  animals  injuted,  by  lightning.— Report  on  the 
solar  spoU  and  faculae  observed  at  Kome  during  the  year  1S83, 
by  M.  P.  Taochini.    The  paper  is  accompanied  by  a  table  of 
Oktes,  relative  die^  fteqaea^,  and  ntnober  «  Uw  qpola,— Obsar^ 
nations  on  th«  FMn>Broo)is  comet  at  the  OImu  lalmi j  af  Iflaa^ 
one  illustration,  by  M.  Perrotin. — Note  on  tha  appearance 
of  the  »aii)e  comet  on  January  13  and  19,  1884,  by  M.  Perrotin. 
— On  tbr*  sudden  modificatiom  of  form  (wing«,  egrets,  &c. ), 
preaented  by  the  lame  comet  daring  its  passage  through  peri- 
helion, by  M.  G.  Rayct.— On  the  barometric  disturbances 
canaed  by  the  Krakatoa  emption,  as  recorded  by  the  Kedier 
barometer  of  the  Observatory  nf  Toulooie^       M.  BailUud. 
—On  linear  suhstitution$  (uin'hcmatical  aauywi),  by  M.  H. 
Poincare. — Genet alL«ation  of  Jacobi's  theorem  on  the  Mamilton 
equations,  by  M.  J.  Karkas. — On  curves  of  the  fourth  order,  by 
M.  C.  Le  Pai^e.— -On  the  propagation  of  light  in  a  cryst^ised 
medium,  by  Madame  Sophie  Kowalevski.— On  the  distribu- 
tion of  potential  in  a  liquid  ina«5  having  the  foim  of  an  indefinite 
rectangular  prism,  \n  MM.  Appell  and  Chenret— On  Joule's 
electric  law,  by  M.  P.  GailM;--Oii  the  ckeliie  eondaeliMli^  of 
fpcatfy  d9aud  Mllae  aolntfaii^  lif  M.  E.  BouQP.— Vule  on 
aeveral  vMncetavftd  allraiDia  necntnr  aiade  to  li<ta^  hydragrHk 
bjr  M.  K.  Oinewaki.  These  exi-enoMiili  an  reporteii  in  eon* 
■equence  of  M.  WroMewsU's  statement  that  he  has  ncoeeded 
in  liquefying  hydrogen  by  es|j«n»ioa  at  a  leaperatare  of 
- 18^  C  mr  Bcans  of  boiliqg  hydicfBH. — On  a  gas-hurner 
yieldinc  a  unite  light  \tj  the  incandciBenee  of  aagnceia,  by  M. 
Ch.  CkaendU-^On  the  law  of  the  thennic  cmia>«(a  «f  aak 
■tUwloa  (ihamo^bemiMiy).  bjr  M.  D.  Toaaiari.-~On  tte 
Ibnaatka  of  the  iodid*  of  aMtforl  and  of  the  Jodlde  of  ne%lnM 
hv  aMaae  of  iodofwai»  h*  IL  P.  CaaoMne.— Note  on  the 
aMOBhranie  Md^Uhlanfoiaa  CC^  -  CR Jr,  hy  M.  L.  Henry. 
— On  the  alhaninKiid  sabetaaeei  eoalalMCU  in  milk,  especially 
caseinc,   by  M.   E.  DndaUb—FnA  Bhacfvations  on  the 
morphology,  anatnitiy,  and  devdopnent  of  the  parasite^  of  the 
onion  and  other  bulbous  plants  ( Tylmcktu  kyaeimlki,  Tytemhus 
Putrt/aeitns,  Sc.),  by  M.  Joannes  Chatin.— Remarks  on  the 

Separation  of  farmyard  manure,  by  M.  P.  P.  Deb^rain.— On 
e  presence  of  pegmatite  in  the  diamantiferons  lands  of  South 
A&ica;  obaervations  in  connection  wiih  M.  Cbaper's  recent 
communication  en  the  subject,  by  M.  Stan.  Meunier. — On  some 
fret'hwater  formations  during  the  old  and  recent  Quatcrnniy 
periods,  by  M.  Ph.  Thoma«. — On  the  arched  waterspouts  of  the 
Indian  Ocean  (two  illustrations),  by  M.  Le  Goarant  de  Trouic- 
lin. — Note  on  the  particles  of  dust  found  in  the  »now  thnt  fell 
at  Stockhnlni  la>t  December,  by  M.  E.  Yun^' — Aciin  . metric 
observn!i'in>  maiie  at  Montpellier  during  the  ytar  iS.Sj,  by  M. 
A.  Crov.i. 

I  cl'iiinry  iS. — M.  Kolhnd  in  the  ch.Tir. — Oh^crvations  of  the 
sn:.-;ll  1  l;in'!l>  II  aiie  with  tlie  latgc  iiicriiliLiii  at  tljc  Obscrvnti-ry 
of  I'ans  (Uirinij  (he  tliiril  and  fourth  f|iinrttTs  nf  the  yc;ir  I.^^Sj, 
communic.itc'i  ly  M.  Mi jutht/.  —  C>n  r!ic  reci]  rucal  displace- 
ments brtwrcn  liu  rhyinc  and  the  other  acids,  by  MM.  IJcrrhc- 
lot  and  Ciuntz. — On  the  law  nf  modules  or  thermic  conviant->  of 
•.ubstilutinn,  l)y  M.  Ht-rthcl  it,  —  Remarks  on  a  note  by  M.  1. 
Luvini  in  i  iinuctii>n  with  the  coiitti-versies  carricil  un  :ii  ihc 
eighteenth  ccniury  on  the  suhject  uf  water ..pnuts  and  whirl v  iinl  , 
by  M.  Faye.  —  I 'eteruiniatiuii  of  the  difference  of  lonjjilU':!-  i  c 
tween  I'aris  and  the  Obs^rrvalory  of  Itordcaux,  by  MM.  ( ..  Kayct 
and  SalaL'.  The  hjnj^hude  of  the  nirrniian  of  the  llurdeaux 
Observatory,  as  here  rccldud,  is  fixed  at  iim.  26 •444s.  ± 
O'ooSs.  —  kcmarks  in  connection  wiih  the  recent  researches 
made  ou  the  propagation  of  the  ;itmo>[ihctic  currents  cau'-cd 
by  the  eruptions  of  Krakatua,  by  M.  Koerster.  T  he  author 
disclaims  priority  for  the  observations  made  by  him  ou 
this  phenomenon,  a  ]>riorily  which  he  awards  to  General 
Strachey,  who>e  paper  ^n  the  subjci-t  appeared  in  a  recent 
number  of  Natijre  \\.  iSi).  —  Or.  the  dui-ori,  of  ct-nain 
pnlynomes,  and  on  the  existence  of  certain  ptim.iry  imnil  crs,  by 
M.  A.  (iciiocchi.— On  the  comixjsititjn  of  such  jxjlynoiue-,  as 
admit  oidy  of  primary  divisor^  of  a  detcrminc<i  form,  bv 
M.  l.cfcburc.-  t>ii  certain  linear  sub.stitntions  (matheni  itieal 
analy^iO,  by  M.  h,  I'icard. — On  an  equation  of  the  w  degree, 
w  hich  h  is  ni  vcr  III  re  th.in  two  real  roots,  by  M.  D.  Andr^. — On 
a  diffcrcuti.il  equation  of  the  third  order,  by  M.  E.  Goiusat. — On 
M.  Levy's  elastic  airve,  expressing  tlie  ecjuilibrium  of  an  elastic 
circular  rod  subjected  to  normal  and  uniform  pressure  through* 
"ut  its  whole  length,  by  M.  Halphen. — On  the  adiabatic  expan> 
■ioa  of  the  vapour  of  water,  bj  M.  Paul  Charpentier. — RcMaiehee 
«•  dw  iaoilQdiM  of  Iknida  of  MturinB,  and  (HI  to 


equilibrium  in  various  soluii'jns,  by  M.  Guotx- — On  the  uitrous 
derivatives  of  hydride  of  ethylene,  by  M.  A.  Villicr*.— On  the 
prol'ablc  number  of  homologoiu  and  isoiuMM  raarailiaci»  bjr 
MM.  A.  RoscMtichl  and  M.  Gerber. — On  a  new  crmpound  arian^ 
from  the  preparation  of  the  hexachloride  of  bemine,  b.tving  the 
same  centesimal  conposition  as  that  sab«tanoe,  by  M.  I.  Meunier. 
—On  the  con^lituti«n  of  milk,  by  M.  £.  Dudaux.  The  author 
reduces  tniUt  bgr  a  ntw  nctlioa  of  aaalysia  to  the  following 


Fatty  substance  ... 
Sugar  of  milk 

Caseine   

Phocphate  of  time 
Sdnhletalla  ... 


3^ 

3*3' 

0*33 


la  toiiitiofi 

0*14 


67s  6-35 
— On  the  pigmentary  function  in  the  Himdiaeie  (common 
Nephelis,  AuUsIoiha  vtnxt  Aa.),  hj  M.  R^bny  Saint-Loop.— 
On  the  pbniolacieal  de«rlo|nirnt  of  the  adnit  Cnmalale.  bjr 
M.  Eli«>  Vtiritr.— On  a  DMcentoid  oraan  in  Ac  einh(]ro  ef 
bMii,  hgr  M.  MMMMDavaL— OrMnaiidBwdeof  IbiMtiMof 
tbeB^lpm  Devinan  and  CarfaowArou  MncatOBV. hgr  M*  E. 
Dnnont  The  RWbor  eapbine  the  foOMttlMi  €f  die  elder  MriiM 
roc»  of  oqanic  origin  hj  tan»ee  ttOl  b  op«mtien,  and  tHm. 
this  dednoM  •  fmh  proof  of  the  value  of  the  coaipairthetdwd 
applied  to  the  Mndy  of  the  past  geolooicBl  hiitoiy  of  the  dohe. 
--(te  dtt  variahUitT  of  the  anipont&Mi  and  cwinntialfai  of 
tmteni,     If.  A.  TiMMtnmeir. 
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RECENT  TEXT-BOOKS  ON  TECHNO  LOG) 

I.  Sieel  and  Iron.    By  William  Heaiy  Greenwood. 
(London  :  Ca&sell  and  Co.,  1884.) 

3.  BUadUtij^,  Dydng,  mmd  Catte»  PrttiHttg.  Edited  by 

John  Gardner.   (London  :  Churchills,  1884.) 

3.  Tht  Art  0/ Hoap-Maiing.   By  Alex.  Watt.  (London : 
Crotbr  Loekwood  and  Co.,  1884.) 

A  LTHOUGH  the  eomprehenaive  system  of  teclmo- 

logical  examinations  esmblishcd  under  the  direction 
of  the  City  and  Guilds  of  London  Institute  has  been  at 
irark  onlf  a  comparatively  short  time,  it  has  already 
called  into  existence  a  ronsi.Icrahlc  number  of  manuals 
and  text-books  designed  to  meet  the  special  requirements 
of  teadiers  and  students  in  connection  with  those  exami- 
nations. No  doubt  excellent  works  in  certain  branches 
of  technology  already  exist,  but  many  of  these  are  scarcely 
suited  to  the  purpose  of  the  teacher,  and  most  of  them 
aie  ia  price  beyond  the  means  of  the  class  which  the 
InstHnte  sedn  to  benefit  The  actton  of  many  of  oar 
le;iding  publishing  houses  in  thus  vying  with  each  other 
in  the  production  of  series  of  low-priced  handbooks  of 
tadmology  to  meet  a  demand  primarily  created  by  the 
policy  of  the  Institute  is  calculated  not  only  to  serve  the 
interests  of  those  preparing  for  examinations  but  also  to 
Feact  banaficcntly  upon  the  general  ntcffigenco  of  ouf 

IfOrionen.  Number;  of  these  smaller  works  find  their  way 
mto  die  bands  of  the  better  class  of  our  mechanics,  foremen, 
and  apprentices,  to  whom  the  larger  and  mote  elaborate 
works,  even  when  present  in  our  free  libraries,  are  as  sealed 
books.  On  the  whuie,  it  may  be  said  that  the  handbooks 
which  have  already  appeared  have  been  prepared  with  a 
rational  appreciation  of  the  needs  of  intelligent  practical 
men.  The  majority  o'  them  arc  written  or  compiled  by 
specialists,  or  by  men  who  are  well  acquainted  with  the 
iadvstries  to  which  their  works  relate,  and  their  descrip- 
tions and  statements  are  made  with  the  authority  and 
discrimination  which  result  from  a  practical  knowledge  of 
the  manufactures  of  which  they  treat  The  first  and  third 
of  the  worics  before  ns  are  excellent  iUostrationa  of  this 
fact.  In  Mr.  Greenwood's  manual  we  have  not  only  a 
comprehensive  account  of  the  present  condition  of  our 
iron  and  steel  mannfiwtore,  full  of  sound,  practical  infor- 
mation, but  a  very  clear  and  accurate  exposition  of  the 
scientific  principles  upon  which  the  manufacture  depends. 
The  information  is  fully  up  to  date  ;  the  illtistfatkms  are 
not  mere  pictures,  but  diagrams  based  upon  original  draw- 
ings, the  iiiajunty  of  which  have  been  reduced  from  scale 
plans  of  existing  plant,  and  so  arranged  as  to  be  readily 
understood  by  those  who  have  only  a  slight  experience  of 
mechanical  drawings.  The  chemical  portion  of  the  work 
makes  no  pretensions  to  be  exhaustive  hot  it  is  accurate 
and  sufficiently  fuU.  On  p.  63,  honwcr,  m  notice  that 
the  composition  of  spiegeleisen  !s  represented  by  the 
formula  FeMn^C,  probably  a  misprint  for  (FeMn)4C, 
although  the  evidence  in  support  of  the  existence  of  any 
audi  definite  carMde  is  very  treak.  A  chaiacteriatic 
feature  of  the  work  is  seen  in  tiie  prominence  gives  lo 
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such  Continental  processes  as  may  possibly  react  upon 
Etti^  metho js^  as  for  exaoqilc  tihe  Perrot  revolving 
poddlingrfornace,  and  the  various  reheating  furnaces  of 
Bichcroux,  Casson,  and  Ponsard.  The  chapters  on  steel 
are  remarkably  concise  and  complete.  The  author  meets 
the  well-known  difficulty  of  definition  by  assnmng  that 
any  compound  of  iron  and  carbon  which  is  delivercf;  from 
a  vessel  in  a  state  of  fusion  and  at  once  cast  into  malle- 
able inftots  may  be  considered  as  sled.  This  definltioB 

is  perln;  s  n-^t  \'ery  rational  or  precise  ;  it  seeks  to  exclude 
cast  ii  un  on  the  ground  of  its  immallcability,  and  wrought 
iron  from  the  circumstance  that  in  practice  it  is  never 
obtained  wholly  fu>ed  ;  however,  it  is  at  least  more  accu- 
rate than  that  based  upon  the  quaUty  of  hardening  and 
tempeciog,  which  the  so^alled  nUld  stieeU  do  not  poaeess 
to  any  sensible  extent 

The  volume  on  "  Bleaching,  Dyeing,  and  Calico  Print- 
ing "  is  a  production  uf  a  very  difl'crent  character.  It  has 
not  the  slightest  claim  to  originality,  but  is  mainly  a  com- 
pilation, of  some  900  pages,  from  the  standard  works  of 
Crookes,  Stenhousc,  and  Groves  and  I're,  and  consists 
very  largely  of  receipts  and  formuLe.  The  chapter  on 
bleadiing  is  fatriy  wdl  done,  especially  the  portion  rda^ 
ing  to  linen  bleaching ;  and  the  section  on  mordants  is 
good  so  far  as  it  goes.  What  there  is  of  chemistry  in  the 
book  is  generally  accurate,  bat  the  author  would  in  nowise 
have  diminished  the  air  of  practicality  about  his  work  if 
he  bad  removed  or  replaced  some  of  the  barbarisms  in 
chemical  nomenclature  affected  by  dyers.  It  is  quite 
possible  to  be  precise  without  being  pedantic  The  book 
is  poorly  illustrated  and  somewhat  loosdy  put  together. 

Mr.  Watt's  book  on  "  Soap-Maldng"  is  a  thoroughly 
practical  treatise  on  an  art  wlUch  has  almost  no  literature 
in  our  language.  The  author  is  the  son  of  the  late  Mr. 
Chas.  W'.itt,  the  invcu'  M  .if  :he  well  known  process  of 
bleaching  palm-oil  for  soap-makers,  and  he  has  been  con- 
nected witii  that  industry  for  many  years.  Soap  seems 
to  have  been  made  in  England  only  since  the  middle  of 
the  seventeenth  centtury,  but  the  manufacture  made  very 
little  progress  until  the  invention  of  tiie  LeUane  pro- 
cess for  converting  common  salt  into  carbonate  of 
soda.  The  art  reccivcl  its  second  great  impetus  from 
the  laboon  of  the  venerable  Chevreul  in  the  early  part  of 
this  century,  who,  with  Liebig,  elucidated  the  theoretical 
principles  upon  which  the  manufacture  depends.  Mr. 
Watt's  book  shovvs  what  influence  these  resean  hes  have 
had  upon  the  development  of  the  art,  not  only  direcUy, 
but  as  demonstratmg  to  the  soap  manufacturer  the  im- 
portance of  a  knowledge  of  chemistry  in  its  applications 
to  his  processes.  The  general  theory  of  saponification  is 
fint  explained,  and  is  fidlowed  by  a  chapter  on  the 
arningcment  of  a  soap  factory  and  a  description  of  the 
materials  used  in  soap-making.  The  various  methods  of 
maldng  hard  soaps  and  cheapened  soaps  are  then  folly 
described,  both  lay  the  old  processes  and  by  those  of 
Ilawes  and  Bennett  and  Gibbs,  Rogers,  and  Berghart. 
The  processes  for  manufacturing  potash  soaps  and  soaps 
for  printed  goods  and  silks  are  next  explained,  and  there 
are  special  chapters  on  toilet  and  medicated  soaps,  alkali- 
metry and  the  methods  of  soap-analysis,  and  on  the 
recovery  of  glycerine  from  i^ent  lyes.  We  congratolate 
Mr.  Watt  on  the  aoceen  of  Us  endetvoor  to  fffl  a  void  in 
Englidi  tedutieal  literatBra.  T.  E.  Thoxk 
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MARINE  Eh'GJ.M.F.RIXG 

DU  SthiJfsmasMnt :  ihrt  Ccnsiruction,  WirkiMgsvfeist 
umd  BetUmung.    Beartaeitet  von  Cwl  Bodeft  ftc. 

(Kiel,  i8«3  ) 

THIS  is  designed  to  be  a  manual  and  book  of  reference 
on  marine  engineering,  for  ihe  use  of  engineers, 
naval  officers,  students,  and  others  interested  in  steam- 
ships. The  author  is  a  marine  en^oeer  in  the  Imperial 
German  service,  and  a  professor  at  the  Naval  Academy 
of  Kiel.  He  has  laid  down  a  most  comprehensive  scheme 
for  the  work,  and  the  first  and  second  divisions  already 
^blished  contain  good  evidence  that  the  book  when 
conflicted  will  beeoDie  the  standard  German  work  on  the 
subject. 

Marine  enfitieerbiir  has  made  great  strides  in  recent 

years,  ;uul  \<=~  nnw  rnu  h  more  largely  regulated  by  scien- 
tific methods  than  it  was  formerly.  The  earlier  text- 
books have  become  obiolete  to  a  great  extent,  and  a 
demand  has  arisen  for  new  works  in  which  modern  prin- 
ciples and  practice  shuull  be  represented.  In  response 
to  this  demand  two  or  three  excdUent  books  have  recently 
been  published  in  this  country;  and  Mr.  Buslcy  has 
determined  to  do  a  similar  service  for  Germany.  It  is 
bat  right  to  say  that  his  book  will  bear  very  favourable 
comparison  with  any  book  of  the  class  yet  published,  and 
It  surpasses  all  of  them  in  the  fulness  and  beauty  of  the 
illustrations,  which  are  containe  '  in  scp.ir  ite  ail.ises  and 
printed  in  colours,  on  a  scale  which  makes  many  of  them 
rirtually  working  drawings. 

Theoretical  invcstij^.ition  and  practical  infornri.itinn  on 
the  details  of  the  construction  and  maoagemeat  of  marine 
ngines  and  bidleis  bodi  Ikid  a  plaoe  in  this  book.  Its 

afTan.%'rmcnt  is  admirable.  Fir«.t,  there  is  a  Vir  and 
succinct  description  of  the  principles  of  the  nucli.inical 
theory  of  heat,  followed  by  a  discussion  of  the  properties 
of  steam.  Next  comes  a  chapter  on  combustion,  including 
a  sumtiiary  of  the  conditions  essential  to  good  boilers, 
and  a  statement  of  the  steam-producing  powers  of  various 
kinds  of  ooaL  If  there  is  not  much  novelty  in  this  section 
of  the  book,  it  is  fiiH  of  useful  information.   In  the  fourth 

chapter  there  is  a  loii^'  discussion  of  the  v.irious  matters 
affecting  the  performance  and  economy  of  ntarine  engines; 
details  as  to  coal-oonstimption  tn  various  types  of  engines, 
Avith  methods  for  estimating:  the  expenditure  of  steam 
and  coal  in  ships  of  new  design ;  definitions  of  horse- 
power, nominal,  eflective^  and  indicated ;  together  with 
remarks  on  vaiioui  systems  of  condensing  steam,  <.S:c. 

Folloiring  these  introductory  chapters,  three  others  are 
devoted  to  marine  boilers,  tiieir  constnictionand  manage- 
ment, including  the  best  means  of  pre^crvinj;  them. 
These  chapters  arc  chiefly  of  a  pt.ictical  ch.ir.iriei,  and 
sriB  repay  careful  study,  as  they  contain  a  most  v.d.i  .ble 
summary  of  information  and  good  rules  for  guidance. 
The  eighth  chapter  is  also  of  a  practical  nature,  contain- 
ing detailed  examples  of  the  auxiliary  engines  used  for  a 
vast  variety  of  purposes  In  steamships.  Amoqgst  these 
may  be  mentioned  the  turret-turning  and  air^compressing 
engines  of  modern  \v ;;r-slii[)s  ;  stciiin-steering  engines  of 
various  types ;  engines  employed  for  heaviog-up  anchors 
and  cables ;  others  used  in  die  production  of  the  dectric 
lights  iiowLjenerallycin  icil  by  war-ships  or  I  ir,4C  p.tssengcr 
steamers  ;  pumping  engines  ;  steam-winches ;  ventilating 


machinery ;  appliancei  for  condensing  fresh  water,  &c 
AU  of  these  and  mtny  others  ai«  described  and  iUnstrnted 

in  a  m  nincr  \\hif  li  makes  this  portion  of  the  book  most 
vahiable  for  reference.  No  similar  summary  of  informa- 
tion on  these  important,  if  subordinate,  portions  in  the  ! 
equipment  of  a  steimship  has  been  previously  published  ; 
and  Mr.  Bu»ley  deserves  great  credit  for  his  perceptioo 
of  the  necessity  for  and  vahw  of  the  infimnatioa  fa«reb 
collected. 

The  ninth,  tenth,  and  eleventh  dmptMS  rdate  to  the 

construction  and  theory  of  the  varioQt  type-  of  marine 
engines  which  are  or  have  been  in  osft  Full  descriptions 
and  diawings  are  given  of  diflRnent  systemsr-tnchidiag 
aomewbich  are,  as  yet,  only  in  the  experimental  stage; 
icrew-stearoers,  paddle-steamers,  and  vessels  driven  by 
water-jets  all  come  vnder  review;  and  Tory  vahodde 

I  tables  are  given  of  the  dimensions  and  particulars  of  the 
machiner>-  in  a  large  number  of  German,  English,  and 
Frendi  dbipa.  Mr.  Baatef  throaghoat  di^lays  a  cosmo- 
politan spirit  in  his  massing  of  facts,  and  this  makes  his 
book  all  the  more  valuable.  '1  he  theoretical  investiga- 
tions include  rules  for  estimating  the  engine-power  re- 
quired to  attain  the  assigned  speed  of  a  ship;  examples 
of  the  analysis  of  indicator  diagrams  for  simple  and  com- 

1  pound  engines :  ^T  'lihic  processes  for  dealing  with  the 
slide-valves ;  and  detailed  investigations  or  dcscripciaiis 
of  slide-valve  gear,  steering  gear,  &c. 

This  completes  the  contents  of  the  first  half  of  this 
book  ;  the  other  half  has  yet  to  be  publi&bed,  we  believe. 
If  it  maintafais  the  high  character  of  the  part  alxendy 
given  to  the  v.  Mrli!,  the  hook  will  be  certain  to  a  -hir^-e  1 

(success.  It  ha&  been  produced  in  excellent  style,  boUi  as 
regards  Icttcrpreaa  and  iUusaatlona.  lit  chief  valae  cea- 
si<ts  no  doubt  in  the  large  amount  of  information  resp«t- 
I  ing  modern  practice  which  has  lieen  brought  together ; 
but  dw  tvaatment  of  As  sdeirtific  branches  of  the  subject  j 
will  assist  to  secure  its  favourable  rcceiition  bytheciMKS 
of  readers  for  whom  it  is  especially  designed. 


OUtt  BOOK  SHELF 

Guiiif  to  the  Cahnllii  Zot'h\:i,  ,tl  Guniitts.  Hy  John 
Anderson,  M.D.,  F.lv.S.,  Honorary  Secretary  and 
Treasurer.    (Printed  by  order  of  the  Honoraiy  Cna- 

mittee  of  Management,  Calcutta,  18S3.) 

AWHOUUH  the  meritorious  idea  of  starting  ^  zoological 
garden  at  Calcutta  was  put  forward  by  llie  well-knovrn 
naturalist  MacClelland  as  long  ago  as  1842,  and  several 
attempts  were  subsequently  made  to  carry  out  the  {dan, 
it  was  not  nntil  1875,  chiefly,  sre  bdieve^  owing  to  the 
exertions  of  the  late  Mr.  Sdiwendler,  tbe  ltlinais«h 
engineer,  that  an  appropriate  site  was  obtained,  aiM  tte 
present  gardens  were  founded.  After  eight  years  of  de- 
velojMncnt  the  Zoological  Gardens  of  Calcutta,  under  the 
energetic  nde  of  the  present  Honorary  Director,  h.^ve 
attaincrl  a  degree  of  arrangement  sufficiently  stable  to 
allow  of  a  "  Guide  "  being  prepared.  Ur.  Anderson's 
able  pen  has  accordingly  been  employed  in  dawrlMlligtbf 
institution  which  he  ha*  M  well  organised. 

For  a  "Guide"  Dr.  Anderson's  volume  k  perhaps 
rather  bulky,  and  the  type  employed  mmeecsmily  l^f^ 
\  It  is  also,  we  may  add,  in  our  opinion  a  little  too  lemnBd 
for  a  popular  handbook.  But  the  information  contained 
in  it,  compiled  as  it  is  by  one  of  the  leading  zoologists  of 
Iiuii.i,  maN'  be  i^enerall;,  depended  upon,  and  so  much 
can  scarcely  be  said  for|  some  similar  publications.  At 
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tlw  same  time  we  may  remind  Dr.  Anderson  '.h  it  the 
statement  that  the  stenium  in  a//  Picarian  bir<U  has  a 
"double  notcli  behind"  ()>.  94)  is  not  <i.iitc  correct, 
and  that  he  has  overrated  the  number  of  African 
rhinoccnMcs. 

Judging  from  the  "  Guide,"  the  series  of  animals  now 
exhibited  in  the  Zoological  Gardens  of  Calcutta  must  be 
considerable,  although  no  actual  statistics  are  furnished 
to  us  00  the  subject  Several  animals  of  special  rarity 
Mtt  nMStioned  as  in  the  collection,  such  as  a  saecimen  of 
Gnuit^s  Gaselle  (GatetU  f^nnti)  nom  East  Africa,  and 
the  second  known  example  of  the  Hairy-eared  Rhinoceros 
of  Chiuagong.  It  is  also  of  great  importance  to  learn 
that  the  phenomenon  of  incubation  of  out-  of  thu  I.  tge 
Pythons  has  been  witnessed  in  Calcutta  a-<  well  as  in 
European  Garden--.  <  )i:  the  whole,  the  naturalist  will  find 
many  things  to  interest  him  throughout  the  present  volume, 
thoush,  as  already  said,  some  of  the  disquisMoDS  are  not 
perhapa  qtiite  suitable  to  a  popular  woric. 


level,  cxpres-wd  in  ioi 
diurnal  variatiun  :— 


LETTERS  TO  THE  EDITOR 

«r  t»  tm-tifmi  with  tkt  writtn  tf,  r^toti  mmuutrifU* 
Iff  mtUtt  it  taitm  9/  ammjmiMU  t»mmiuM€mdimit 
{Tit  Edilar  w^mUjf  nfuult  enjttfumlmti  It       tktir  letirrs 
at  tk»rt  *t  f»xmtt,   Tkt  fmnar*  m  Mt  tfitt  it  so  great 

that  it  it  imfUtiklt  OtMtrmtt  t»  imturttkt  t^tarance  n  en 
9ft»mmmiiitaH»mt  epmlaiiiMig  inttretting  and  tuvtl  fa<u.  ] 

Earthquakes  and  Air- Waves 

Ik  the  Cemptts  Rntdut  of  the  neneh  Academy  of  Sciences 
for  Fehinary  18,  1884,  there  appear*  a  communicaiion  from 
Prof.  Fonter  of  Berlin  rrlative  to  a  statement  previously  made 
in  the  Ctmptts  Ktndus,  tn  the  effect  that  it  was  liromoh<^ervat  ions 
taken  at  Berlin  that  he  had  arrived  at  certain  condusions  as  to 
the  propagation  of  the  itfmospheric  distnrlMHKe  cawed  by  the  last 
great  esplocion  in  the  eraptinn  of  Krakatoa  in  Augott  last. 

Prof.  Fiirsler  enlains  that  the  slalement  referred  to  was  a 
mistake,  and  that  be  had  in  fact  onlr  reproduced,  after  verifying; 
them  by  reference  to  the  Berlin  obsoVaiiiMU^  the  eonclu^ns 
eome  to  by  nc^  as explaiand  in  a  pa^  Aad  befpra  the  Royal 
Sociahr  on  recenbcr  17;  tSSj,  the  prmdpal  part  of  which  was 
pnblhhed  in  NaTVU  «  OeesoAer  an  last  (p.  181). 

H«  adds  that  hi  hii«ri|^  aot*  on  the»ali|cet  he  had  not 
Twnrionfd  my  name  as  the  anthor  of  the  eandntiOBs  wrfaired  tob 
ia  ccMseqaewce  of  fhn  manair  hi  which  I  had  spokaa  of  than 

no£  Foster,  whOe  patting  himself  on  this  pooit,  has 
intcfprtted  my  own  iirtnitioe  with  grest  aapei^.  For  the 
I  any  have  been  able  to  throw  on  tha  facts  was  in  inth  come- 
qocnt  on  fatfanaation  jmt  befon  OM  Iqr  tha  intdl^snt  oflieeri  of 
onr  MdsotelMrieal  Ottutt  iddad  h*  a  snnHtioia  iiom  Prof. 
Stokes,  who  Eke  myidr  is  a  flMiner  of  ue  Uetanrological 


,  as  is  dne  for  bringing  to  notice  the 
_  Btions  pheaomenon  in  question  may  be  fairly  ckimed  for  our 
Meteorological  Office,  as  there  k  little  reason  to  doubt  that  it 
would  have  renafaied  wmioticed  had  it  not  been  for  the  com- 
parison of  the  several  records  of  tlie  eontinaoaKly  self  registerit^ 
instnuaents  which  the  organisation  provided  nom  the  pnUic 
grant  we  receive  has  jplaoed  at  onr  command,  and  which  no 
individual  effort  oovld  have  snppUed. 

February  26  Richard  Strachky 

In  the  Jamaica  Weather  Report,  No.  35,  for  November  last 
year,  I  was  unable  to  explain  howlt'was  that  the  Krakatoa  air- 
wave had  affected  onr  barometer  so  strandiy :  the  explanation  is 
that  Jauiaica  is  very  near  dte  antipodes  of  Ibahatoa  (Nature, 
woL  zxix.  p.  iSi). 

The  general  cfiect  of  the  disturbance  at  Tamaica  was  to  pro- 
dvce  a  barometric  depreuion,  preceded  and  followed  by  small 
tieurometric  elevations,  asoortlng  to  the  Collowing  table,  which 
I  for  loasi  time  Oe  ufftiiure  of  the  stmcsphere  at  the  sea- 


lAes  of 


al 

Kingiinit  ynudttt  18S3 
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Angost 


26. 

26, 

a?. 

27. 
2H. 

28. 


ia. 
89-978 
•975 


3  i' m  •  " 

II  p.m.     ,.,  ... 
7  a.m.     ...       ...  .. 

3  p  m   "944 

n  p  .m   ■983 

7  a.m   '994 

3  P  i"   »9'97S 

Now  the  impulse  at  Krakatoa  occurred  at  p.24.a.m.  local  lime, 
and  it  readied  Jamaica  abont  3  p.m.  local  tiBte^  or  eighteen 
hours  afferwards ;  consequently  the  average  vdod^  of  the  wave 
was  about  600  miles  an  hour — which  is  wholly  in  aoeordanoe 
with  the  vdodty  deduced  by  General  Strachey  firon  places  la 
Europe  and  ctewliore. 

But  there  was  no  great  eKplo-ionatKMikaloaat9.a4a.ak,  and 
it  seems  posdhle  mA  tiUs  great  air*«av«  was  siroittr  to  the  air- 
waves we  alwmciperienoe  in  J«BHiiea  whenever  tliere  is  a  shock 
in  Kineston  snffidently  slranff  to  be  dislinGtly  felt 

In  August  1881  I  pahUned  a  Report  on  Karthnnakcs  m 
Jamaica,  No.  4,  m  order  to  call  attention  to  the  fbllnwing 
ncttt— 

I.  Tha  atmospheric  preuwe  o*d]latesforsonw  hours  tiefore 
and  aAar  a  riioat,  the  lowe>t  depression  gennally  oeamlag  at 
thellaBeof  dMshoek. 

a.  The  udnd  gencmlly lalls,  so  dmt  "dw  weather"  is  hot 
and  rapnssive. 

3.  Ckads  (rtmtns)  gather  over  the  dqr  after  the  ahodc 

4.  The  temperstnre  of  the  air.  If  we  allow  far  tfw  eoalfaig 

5.  The  rafaiMl  is  naalibeted. 

These  facts  have  been  fnlly  oonfirmed  by  suheeqnent  shneks. 
As  an  example  let  OS  consider  the  last  shock  which  oocurred  on 
January  14  this  yesr,  and  which  was  felt  over  nearly  tfw  whole 

of  the  island. 

At  Kingston  it  was  felt  asasbarpdonhle-shockal  1.15  p.m. ;  the 
first  ^hock  lasted  abont  Aree  seiBonds,  (hen  there  was  an  interval 
of  about  two  secondly  which  was  followed  hy  the  second  shock, 
lasting  about  five  seconds.  1  here  was  a  strong  sca-hreese  blow* 
ing  during  the  day,  bat  a  temporary  tall  oeenned  jaet  before  the 

earthquake. 

The  following  table  gives  the  pressure  of  the  atmosphere  at 
the  sea-level,  expressed  in  inches  of  mercury  at  32',  and  corrected 
for  dfanMl  variation  (— 

Kingston,  January  I4,  1884 

m 

a4  hours  before  the  shock 
16         „         ,,  ... 
8  ,,         „  ...  , 

At  the  (iine  of  the  shock 

8  hours  after  

16       ,,        ...      ...  ... 

24  f,  ••■  •••  ... 
On  January  13  the  average  amonat  of  dond  was  7  per  cant  of 
tha  whole  sky,  on  dw  14th  it  was  HV  and  on  the  1^  it  was  431 
Farther  partieulsis  will  be  ^«nnd  in  the  Jaomiea  Weather 
R^ort,  No.  37,  ibr  Janoaiy  1884,  and  it  will  here  he  enfident 
to  remark  that  the  depressian  at  tbietiawoftheshiek  was  qoito 
as  strongly  marked  at  the  dndmnn  pienlartna,  fldrlcen  nrihs 
firom  Kinjpton,  but  4S50  feet  above  ttia  sen-kveL 

It  is  needless  to  say  that  I  am  at  a  loss  to  acoount  for  the  con- 
nection which  most  undoubtedly  exists  in  Jamaica  between 
earthquakes  and  air-waves  ;  but  it  is  evident  that  the  latter  may 
be  connected  « ith  the  former  without  any,  thcHlightest,  approach 
to  volcanic  explosion ;  and  the  Krakatoa  air-wave  was  probably 
similar  in  all  re>^pects,  except  magnitude^  to  the  waves  we  oqOp 
tinually  exi>enence  in  JaSHlca  at  Ue  tiaa  of  earthquake  shocks. 
Jamaica,  February  7  Maxwell  Hau. 

The  Remarkable  Sunsets 
At  8.45  a.m.  to  day  the  sun  seen  from  here  throng^  a 
mist  was  of  a  .slighdy  tnetallio  and  very  pale  sea-green  colour. 
Ilie  mist  was  not  den&e  enoi^  to  render  objects  at  a  distance  of 
twelve  yards  indiittiDCt,  but  beyoDd  that  distance  they  rapidly 
became  invisible.  There  was  no  wind,  and  the  mist  aeemcd  free 
I  coold  foca^no  opinion  as>  to  its  height.  Half 
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an  hoar  later,  in  Mavdwater,  the  na  clowed  with  the  oidiaarjr 
eoppeiy-ied  hue  it  aauunct  when  mca  tuouA  a  thin  tag, 

EowAKDj.  Bub 
Moor  End,  Kcnal,  near  MTandieiter,  Febmarf  96 


Thkrk  is  a  retnarkahle  inMance  of  imtinct  diaplamd  hf  the 
eommon  magpie  which  I  have  not  MCn  WMiead  h  NATintB  or 
aaywhae  eiM^  althooxh  it  has  long  attracted  wj  attention  and 
ia  weD  toown  to  fhmiien  in  the  west  of  Seothuid.  This  bird 
may  be  aeen  eadi  fair,  on  the  fint  Snndajr  of  March  (old  i^), 
very  bttsOy  employed  canyfav  naO  twigi  of  braachea  tA  nnew 
its  old  nest  or  form  a  new  OM  rar  the  appraadriaa  breeding  leaaon. 

ay  appears  to  be  appointed  for  takine  f 


This  particukr  day  appears  to  be  appointed  for  taUnc  formal 

iwlMKMei 


possession  of  the  premises,  as  no  more  wotk  vhMWV  laikme  for 
some  weeks  after.  The  instinct  whidi  mtHm  ft  bM  to  take 
tbe  raa's  altitnde  on  a  partienlar  day  ia  IHmIi  la  cerlriniy  « very 
nra  gift,  but  any  person  who  wishes  to  ntbfy  UoacifiF  of  iu 
troth,  and  who  lim  in  a  localitr  wheic  these  biida  hnod,  has 
only  to  rise  eaify  on  Snadajr,  luieh  16^  diia  jwnr,  to  ice  them 
at  woik  far  Uandil  It  woud  be  intereitinK  to  know  within 
whatdqirMiaf  klitodetUBpeitienlar  dqrieoMemd  by  these 
bMa.  Wu.  BaowN 

**  Mental  Evolntion  in  Animala  " 

I  AM  as  anwilling  as  Mr.  Romanes  to  eootinne  this  discu<>sion 
needlessly,  but  inaccuracy  calls  for  correction.  Mr.  Romanes 
says  that  "the  glass  wall  of  a  tank  is  not  an  object  noon  the 
validity  of  which  a  skate  would  be  likely  to  calcnlate.  If  be 
will  read  my  original  account  of  the  incident  again,  he  will  find 
that  the  skate  made  himiielf  absolutely  sure  of  the  solidity  of  the 
glass  wall  of  the  Unk  ;  he  tried  hard  to  seize  the  food,  and  fiiiled 
Because  he  oonlJ  not  get  his  head  through  tlie  glaas,  and  there- 
lora  his  mouth  coiikl  Mt  tonch  the  food.  As  fer  Us  befaig 
•liable  to  see  th«  food  when  the  evnent  lifted  it,  that  i*  pndtoly 
wf  cm.  Bat  he  saw  it  clearly  eaongh,  and  hid  tangible 
experienoe  of  At  eonditions,  befoiv  he  adratod  ike  anooeaslal 
device.  If  the  BMOtar  ia  wottb  noHdiig^  tt  laay  as  wnD  be 
dcscrilMd  cofieetly.  F.  J.  Faiaiuy 

Manchntirr,  Fchcnaiy  *9 

I  Wll.I.lNT.I.Y  ajKjlogUc  for  inakiiii;  the  remark  about  thegla^s 
wall  without  havinj^  t'lrst  consulted  Mr.  Faraday's  orij^inal 
account  ;  but  as,  in  "  noticitig  "  th.t  matter  i'l  "Animal  Intelli- 
gence," I  <]uotcd  lh.it  account  vtrlhilim,  1  cannot  allow  that  on 
the  only  occasion  when  I  ** described "  the  circum>tanccs  I 
failed  to  do  so  "  correctly."  C.  J.  Romanes 

Natural  Snowballe 
It  ia  nearly  a  yeax  ataee  I  iadoaed  to  yon  an  aecoant  of  the 
aataial  snowballs  or  snonMoDan  which  were  to  be  seen  in  great 
amriicn  fw  many  square  mflea  in  this  vididty  on  Febmaiy  ai, 
1883.  AfMenl  haa  called  nvaitentian  to  a  bfiaf  new'p^ 


Inatinct 

I  00  not  think  fhat  the  difference  between  Mr.  Lloyd  Morgan 
and  my>.elf  on  (he  point  to  which  he  retnms  ia  his  Ixst  letter  is 
so  ^rcat  as  it  at  first  appeared.  For  he  now  admits  that  "the 
actions  of  animals  testify  to  some  corrCfponding  mental  statcji," 
and  therefore  that  from  such  actions  we  .are  cutitlol  to  infer 
something  as  to  these  stales.  His  objection  to  comparative 
jisychology  a-,  a  .science  iN  Ihus  rciluccd  to  the  observatijn  th.at 
our  inference  from  bodily  actions  lo  uiciual  >t.ite~  cann  jt  be  so 
clear  or  ctfrtain  in  the  case  of  aniuials  .i^  in  the  cast-  of  men, 
where  intentional  sign-makin(^,  or  languaj^c,  comes  to  our 
assistance.  Now  this  is  precisely  what  I  argued  in  my  own 
communication  to  N.VT'.'ki:  (p.  379),  and  also  in  my  books. 
Therefore  I  do  not  con-idcr  tli.it  this  is  "an  ingeniou-ly  con- 
structc<l  argument  of  scepticism  '  ;  I  applied  that  phr.ise  to  the 
argument  which  denies  the  possibility  of  all  or  any  cjcctivc 
knowledj;e,  both  of  men  and  animals. 

Thus  tlie  only  |Kjinl  of  dispute  between  \i%  is  whether  such  con- 
ceptions as  we  can  form  of  the  menial  lifo  of  animals  are 
sufficient  to  constitute  this  mental  life  the  sul  icct-m  Uter  .  f  a 
.science — i.f.  whether  this  mental  life  ailinit^  of  iii\e  -'^:^  ition.  1 
And,  io  far  as  I  am  aware,  Mr.  Morgan  h  the  only  in  livi<lual 
ndw  has  ever  aald  that  avcfa  is  not  tbe  caie. 

George  J.  Romanes 


report  of « leoumace  of  the  mme  remarkable  pbcneMM  «  s 
la^^  leale  in  Oacida  and  Herkimer  counties  >»  die  Stale  af 
New  Yoik.  Ike  rollers  ware  foraaed  by  the  wind  on  the  afi^ 
of  l^Nsdaj,  JanwuT  ai^  and  are  aald  to  have  been  "iannr 
able,'' hnMradahemg  seen  oa  an  acre  of  ground.  ThenKsni*- 
aaalaof  tbe  largest  an  the  aame  as  draae  whk^  I  maile  of  tk 
laigcat  that  I  aawlaat  y«ar,  iS  inches  in  length  and  u  ia 
meter.  But,  wheraas  all  of  htct  year's  were  ertwmdy  iilitrtt, 
.'io  .as  to  yield  to  the  toMch,  it  is  reported  that  aoase  of  those  iSiB 
in  l.muary  were  "aotid  aad  eo  firm  that  they  eoiM  ba  laadM 
quite  roughly  without  breaking."  I  aead  these  memoraall  la 
yuu,  thinking  that  you  may  deem  them  worthy  of  presemdMk 
the  columns  of  your  journal.  Samuel  Haet 

Trinity  College,  Hartford,  Conn.,  U.S.A.,  February  16 


Common  Domeatic  Duck  Diving  for  Food 

Whbn  at  BaHoa  lait  AMmat  I  spent  a  good  deal  of  tsa  bm 
in  watduqg  aad  oeaHdooaBy  feaoing  tte  wal0-f»ci  la  tk 
pjrds  of  the  cardcB.  Ob  wfleh<da^  Oia  dacha  raecNd  hire 
contributions  from  the  visitors,  hnt  on  Sundays  they  appaimtlj 
were  on  rather  short  commons,  judging  by  th^  greater  soling 
in  searching  lor  food,  and  eonstaniqr  standing  m*  Ikdt  ieUi  is 
the  water  so  as  to  search  th«  bottom  for  aqnatic  |4snt>.  Of 
course  every  scrap  of  plant  to  the  depth  of  toi  er  fiAaaa  iadis 
Ccighteen  inches  where  the  geese  were)  was  dearad  away. 

1  M  as  surprised  one  Snaoay  to  see  a  common  domestic  diKk 
I  female)  divii^  in  three  or  four  feet  of  water,  and  aearebing  aloog 
the  bottom,  as  if  she  had  been  "  to  the  manner  bom,"  for  pisati, 
which,  when  she  found,  were  brought  to  tbe  suffsce ;  awat 
fifteen  or  twenty  other  ducks  watched  Tier  proceedings  wiStpBt 
interest,  and  miide  an  immediate  msh  at  her  when  sheens^ 
to  .share  in  the  food,  exactly  as  the  widgeon  pcninee  apda  d» 
canvas-back  ducks  at  the  mouth  of  ihc  Delaware  RhreraadflOp 
favmuiic  winter  feedin^-pIace^  of  thes--  ilcrcious  buds,  sm^ 
not  wiilisi.inding  their  difficulties  with  their  thievish  tonoeafclV 
iini  !  iii  ui;i^e  to  )>ic''.  up  a  f.iiriy  gend  livings  as wImb kflkd Ih^ 

are  usually  in  line  c  piidllion. 

I  ..'iilv  o:ic  .Iuc'k  (.1  nuilUnll  .it  lluxton  make  any  atteffi?! 
to  imita  c  the  clever  diver,  but  bus  clTorts  were  always  ipJ 
minious  failures.  II.ad  I  been  living  in  Buxton  I  should  hirt 
endeavoured  to  get  some  eggs  of  this  diving  duck  and  hid  them 
hatched,  nv  ith  the  object  of  finding  aat  if  the  progeny  inherited 
the  peculiarity  of  tbe  mother.  John  Ra£ 

4,  AddisoB  Gaideaii  March  I 

Ciseolar  Rdabew  aaaa  fteaa  a  Hill4ap 

In  die  evening  of  the  first  Snndqr  in  September,  «hi% 
it  will  be  remembered,  there  was  a  very  severe  stomw  I  ^ 
walkiag  alone  up  the  south  side  of  the  top  of  the  Belcfacn,  intM 
Black  Forest  ;  the  sun  was  setting  in  the  west  over  the  RUa^ 
and  for  some  time  my  shadow  was  th.'.  w  n  on  the  misteUiafip 
the  valley  to  the  cast  of  the  Belchen,  and  around  it  was  »  aad 
distinct  rainbow,  with  all  the  usual  Colours.  It  was  so  strikis| 
that  it  at  once  suggested  the  halo  one  sees  in  religiou*  pidias^ 
except  that  it  was  rmmd  the  uliole  llgurc,  and  not  confissitS 
the  head.  1  thought  this  a:u-cdntc  mi^^ht  interest  those  fieato" 
men  who  have  already  written  to  you  ai.out  thi--  beautifiil  plM*" 
menon,  and  especially  Mr.  M.aynard,  who  I  see  writes  fromll* 
Black  Forest.  W.  HALB  WBUB 

4,  St.  Thomas's  Street,  S.E.,  March  i 


Oirton  College 

Ik  reiereoce  to  a  paragraph  in  NATirRE  (vol.  xxix.  p-i"^ 
raapaeting  the  representation  of  the  studt  nts  of  the  College  Hall 
of  Kesidence,  Byng  Place,  on  their  governing  bcxiy,  allowBI 
to  state  that  the  studenu  of  Cirt  m  College  li.ave  been  imR* 
seated  on  the  College  Committee  f  .ir  some  sevcti  ye.ir-  jiast.  Tl* 
representatives  of  the  students  are  three  in  number,  one  retiriaf 
annu.ally  ;  they  are  elected  by  those  students  who  hold  the  college 
certificate,  and  have  been  ch-i-cn,  >o  f.ar,  froui  ajnoDg  thm^ 
selves.  As  the  certificated  students  keep  up  a  more  or  llB 
close  connection  uitl.  the  College,  and  their  rcprcsciitativcj  jaf 
regular  vi-its  of  inspection,  the  views  of  past  and  presc  it  itodeits 
can  be  forinfilly  laid  before  the  College  Committee.  Thi'  pri''" 
lege  is  much  appreciated  by  the  students.  If  you  have  reccivfl 
no  other  letter  to  tills  eflbcl^  BH^  I  ask  you  to  inscit  the  above 
information  f  Cbrtificateo  Stooext 
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ANTHROPOLOGICAL  NOTES  IN  THE 
SOLOMON  ISLANDS 
1 M  nnr  fant  paper  oa  the  phyrieal  characters  of  the 
*  mtnres  of  St  Christoval  and  the  neighbouring  islands 
(NATt'RE,  vol.  xwii.  p.  607)  I  drew  attention  to  tlu-  varia- 
tion which  was  presented  towards  the  opposite  extremity 
of  the  Solomon  group  by  the  Treasury  I  •-l.iniicrs,  of  whom 
1  considered  the  natives  of  the  large  adjicent  island  of 
Bougainville  would  prove  to  be  a  more  pronoanced  type. 
My  observations  during  1883,  which  were  confiDcd,  ho«- 
tver,  to  the  islands  of  the  Bougainville  Straiu,  and  did 
not  extend  to  tbe  kise  island  of  that  nam^  have  con- 
firmed the  existence  01  this  variation  in  the  type  of  the 
natives  at  the  western  end  of  the  group. 

ProceedioK  at  once  to  the  comparison  of  the  inhabitants 
of  tliesc  two  re>,'ioni,  1  tiiul  that  the  moit  important  dis- 
tinction hcs  in  the  form  of  the  skull.  The  cephalic  indices 
obtained  from  forty  hc.id-nir.isurcments  am(iti.;st  the  men 
a  of  the  islands  of  Hougainville  Straits  (Treasury  Island, 
Shortland  Islands,  Faro  Island)  ranged  between  76  and 
85 ;  three-fawths  wen  included  between  79  and  83  (in- 
dtuive)  \  nnd  the  nean  was         Of  the  same  number 
of  meaaofements  amongst  the  men  of  St.  Christoval,  half 
produced  cephalic  indices  between  73  and  78  (inclusive)  ; 
the  range  was  69  to  83;  and  the  me  in  767.    In  the  first 
region  therefore  brachyccphaly  miy  be  said  to  prevail ; 
in  the  latter,  mcsocephaly.     But  in   addition  to  heinjj 
more  brachyccphalous,  the  men  of  Hougainville  Straits 
belong  to  a  noticeably  taller  and  more  robust  race,  their 
average  height  being  5  feet  4^  inches  to  5  feet  5  inches,  i 
a*  contrasted  with  5  feet  3  inches  to  5  feet  4  inches  in  the  I 
case  of  the  St.  Christoval  natives.   I  should  also  add 
that  the  hoe  of  the  skin  is  of  a  darlcer  shade,  correspond- 
ln|  to  amnhcrs  35  and  42  of  the  colour-types  of  M.  Broca. 
The  character  of  the  hair  resembles  that  of  the  natives  of  j 
the  eastern  islands  of  the  group  in  being  frizzly  and  bushy  ;  ' 
but  there  i5  introduce  l  among  the  populations  of  these  ] 
islands  in  the  Rou^ainville  Straits  an  almost  straight-  ' 
haired  element,  tn  wh;(  h  further  reference  will  be  made.  I 

The  inhabitants  of  the  i-lands  ju«  alluded  to  are  also 
distinguished  from  th  <se  of  St.  Christoval  and  the  eastern  * 
iabnos  of  the  group  m  many  of  their  arts  and  usages,  to 
some  of  which  I  can  here  only  just  refer.  Cannibalism  is  t 
ratd^  if  ever  practised  among  the  natives  of  Bougainville  ' 
Straits:  it  is,  however^  frequent  amongst  those  of  St  i 
Christoval.    Polygamy  is  more  prevalent  in  the  former 
region,  where  (ior.ti,  the  powerful  chief  of  the  .Shortlands, 
possesses  between  eighty  and  one  hundred  wives,  and 
Mule*,  the  chief  of  Treasury  Islam],  owns  heluccn  twenty- 
five  and  thirty.    The  jiatri-irchal  and  de  polic  rule  of  , 
these  chiefs  must  be  contrasted  with  the  little  authority  ' 
which  belongs  to  tbe  majority  of  tbe  chiefs  in  tbe  eastern  I 
islands.   The  women  oTBoagainville  Straits  manufiKture  1 
a  Undof  onglazcd  pottery,  employing  for  this  purpose  a  ' 
wooden  trawel,  a  large  smooth  pebble  3  tf)  4  inches  j 
across,  and  a  ring-cushion  of  palm  leaf ;  a  ruicly-shapcd 
saucer  is  first  made  from  a  lump  of  th?  clay ;  and  upon 
this  the  vessel  is  huilt  u[).  ^trip  by  strip.    A  lirge  number 
of  the  houses  in  the  principal  villages  of  Faro  -  an  island  ' 
in  the  middle  of  the  Straits— are  built  upon  piles.     I  I 
should  here  refer  to  the  greater  prevalence  amongst  the 
natives  of  the  idandte  m  Bougainville  Strait,  ut  the  ' 
cutaneous  disease—an  aonavated  form  of  "  body-ring-  ' 
worm  "—to  which  I  anaded  in  my  description  of  me  St 
Chriftoval  natives :  four- fifths  of  the  inhabitants  of 
TVeaiWjr  Isbmd  are  thus  affected  ;  and  half  of  the  chiefs 
wives  ate  covered  with  this  disease  from  head  to  foot. 

From  frequent  observatujn  of  the  iliit'crcnt  modes  of 
wearing  the  hair  which  prev.ul  among  the  .Solomnn 
Islanders,  1  am  of  the  opinion  that  their  variety  is  to  be 
attributed  more  to  individual  fancy  than  to  any  difference 
in  the  character  of  the  hair,  .-\ccording  to  his  ta^te,  a  ' 
roan  may  prefer  to  wear  his  hair  close  and  uncombed,  ' 
when  the  short  matted  curls  with  small  spiral  give  a 


woolly  appearance  like  that  of  tbe  hair  of  the  African 
negro  Should  he  atlour  his  hair  to  grow,  making  but 
little  use  of  his  comb,  the  hair  will  hang  in  ringlets  3  to  8 
inches  long— a  mode  more  fteqaent  amongst  me  natives 

of  the  eastern  islandi  of  the  group,  and  best  described  as 
the  "  mop-headed  "  style.  More  of^cn  from  a  moderate 
am: -.n-.t  of  combing,  the  locks  arc  !  :ioseIy  entangled  and 
the  liair-mass  assumes  a  somo.vhat  bu^hy  a|)!)earance. 
the  arr  ingement  iii'.o  locks  bciag  still  discerned  and  the 
surface  of  the  hair  presenting  a  tufted  aspect.  Tbe 
majority  of  natives,  however,  produce  by  constant  comb- 
ing a  bushy  periwig  in  which  all  the  hairs  are  entangled 
independently  into  a  loose  frizzly  mass,  tbe  separate  locks 
being  no  longer  discernible.  These  four  styles  of  wearing 
the  Bair-^  woolly,  the  mop-like,  the  partially  boslqr, 
the  completely  bushy— prevail  with  both  sexes,  the  fashion 
varying  in  different  islands  of  the  group.  I  am  inclined 
to  view  the  mop-headed  style  as  the  natural  mode  of 
growth,  it  being  the  one  which  the  hair  would  assume  if 
allowed  to  grow  un -oinbed  and  uncut.  The  Solomon 
Islander  unfortunately  makei  such  a  constant  use  of  the 
comb  that  one  rarely  sees  his  hair  as  nature  intended  it 
to  grow.  When,  however,  a  man  with  bu«hy  hair  has 
been  dhring  for  some  time,  tbe  hairs,  disentangUng  diem* 
selves  to  a  great  extent,  gather  tmether  into  long  aaifoir 
ringlets— nature's  o^ffure  of  the  ^lomon  Island  nathe.^ 

Amongst  the  natives  of  Bougainville  Straits  the  hair  ift 
coarser  and  of  .1  darker  hue,  corresponding  to  numbers 
34  and  49  of  the  1  olour-types  of  M.  Broca  ;  whilst  the 
iighti  r  \\\\v  of  the  hair  cf  the  St.  Christoval  natives  more 
ac'  i'iil,  Willi  rambcrs  35  and  4:.  The  diameter  of  the 
spiral  when  measurable  varied  between  5  anil  lomms. — 
its  usual  range  throughout  the  group  ;  but  on  account  of 
the  practice  of  combing  it  was  often  difficult  to  measure 
it  with  any  accuracy.  Here  I  may  alhide  to  the  ahnost 
straight<hairad  element  which  has  been  infitsed  among 
the  inhabitants  of  Bougainville  Straits.  The  fakHvidaals 
thus  characterised  have  very  dark  skins,  which  for  want 
of  comparison  might  be  ter  iicd  black  ;  the  htie,  however, 
nearly  agrees  with  colour-type  42  of  M.  Broca;  the  hair, 
which  is  even  darker,  corresponding  with  types  34  and 
49,  ii  almost  straight,  often  erect,  and  giving  the  person 
a  shock  headed  appearance  ;  whilst  it  may  in  some  in- 
stances tend  10  ganwr  into  curis  of  a  large  spiral.  I  was 
unable  to  detect  any  constant  change  in  physical  charac- 
ters accompanying  this  variety  in  the  growth  of  hair. 
The  general  cokmr  of  the  hris  amongst  the  natives  of 
Treasury  TsUind  may  be  described  as  a  deep  nnddy- 
violet.  approaching  'nearest  to  number  ti  ef  me  colonf^ 

types  of  M.  Broca. 

The  relation  between  the  length>  of  the  upper  and 
lower  limb*  in  over  thirty  individuals  was  fairly  constant, 
the  mean  intermcmbral  index  being  63.  A  ste.idy  index, 
giving  a  mean  of  ^3  4,  indicated  the  proportion  of  the 
lengu  of  the  upper  hmb  to  the  height  of  tbe  body  ;  but 
the  corresponaing  index  which  my  measurements  gave 
for  the  lower  Hmib  was  somewhat  variable,  and  the  mean 
49*3  is  therefore  not  so  reliable.  H.  B.  Gt/FfV 

H.M.S.  Litrk,  Auckland,  N.Z.,  January  3 

C.V  THE  CLASSIFICATION  OF  THE  ASCIDI^ 
COMPOSITjE 

COMPOUND  ASCIDIANS  shonkl  undoubtedly  he 
studied  in  the  fresh  condition.  This  becomes  evi- 
dent to  any  one  who,  after  having  adinired  the  graceful 
forms,  gorgeous  col  mring  and  trans])  irency  ot  tissue 
exhibited  by  the  l-vinp  .piimals  on  our  western  and  southern 
coasts,  or  in  such  a  f.ivourcd  spot  as  the  Chausey  Archi- 
pelago, seeks  in  vain  for  these  or  any  other  beauties  in 
the  Katliery  repulsive-looking  masses  usually  exhibited  in 
a  collection  of  TUnicata.*  And  it  becomes  painfully  im- 
pressed upon  one  when  working  through  a  large  collec- 

'  TiKn  arc  eicccpdoiM :  •  >me  few  ipccici  retain  both  form  sMi  oolaar 
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tion  which  has  been  in  alcohol  for  about  ten  years. 
Laborioos  dissection  and  the  preparation  of  large  numbers 
of  sectioCB  are  necessary  to  reveal  chatacteristics  which 
may  often  be  seen  in  the  living  spednwn  hy  observation 
marely.  And,  what  is  of  more  coose^uence,  there  is  a 
ridt  or  being  led  into  errors  and  nistnterpretations  by 
the  abnormal  contraction  and  distonioRs  caused  by  the 

alcohol. 

Such  plates  as  those  of  Prof.  Ciar and  of  Dr.  R.  von 
Drasche's  beautifully  illustrated  mono^jr.iph  on  the  S\  n.is- 
tidia"  of  the  Bay  of  Koviijno,  -'  which  h.is  just  appcarcil,  ^hovv 
bow  much  can  be  made  out  from  a  natural  representation 
ofthelivinf  animal, and  leave Uttleornothing  to  be  desired 
so  loQK  as  we  must  be  eonttnt  with  some  substitute  for  the 
nctaal  specimen,  ta  this  haportant  work  von  Drasche 
criticises  Giard's  classification  of  the  Synascir1iae,and  ex- 
plains fully  a  scheme  of  his  own  which  appeared  in  the 
Zofl/ocisihi-r  A nzf:i^-,-r  for  iSS;,  Many  attempts  have 
been  ma  le  to  clasbify  n.iturall)  this  difficult  group,  and 
this  latest  etfort,  although  it  has  corrected  Mune  previous 
errors,  ajjpcars  still  to  be  susceptible  of  improvement, 
especially  as  regards  the  interesting  fortns  which  occupy 
the  borderland  between  simple  and  compound  .Ascidians. 
Some  of  these  (the  Clavelinida:j  are  placed  by  Giard  and 
von  Drasche  in  the  Synaaddiae,  while  in  1880  I  tried  to 
show  Aat  their  proper  position  was  amongst  the  Ascidis 
Simplices,  and  cIohc  lo  the  genus  Ciona.  At  the  present 
moment  i  confess  that  1  am  un,able  to  find  a  single  satis- 
factory character  In  «hi  h  to  distinguish  these  two  lai|;e 
groups,  the  simple  aiul  compound  Ascidians. 

Savigny,  in  1815,  in  his  "  1 'bscrvations  sur  Ics  Alcyons 
gdlatineux  ;\  six  tentacles  simples,"'  first  rescued  the 
compound  Ascidians  from  the  Alcyonaria  with  which  they 
had  lueviously  been  associated,  and  demonstrated  their 
aJBn%  with  the  other  Tunicata  *  In  the  *'TiaWeau  Systi*- 
nuiti<|ae''  Savigny  gives  no  formal  '^ta'oment  of  the  cha- 
racters diSthiguishing  the  two  gr.i  ij  -,  bat  it  IS  evident 
from  sorhe  passages  in  his  "  3-  Memoirc  "  that  he  rdied 
chiefly,  if  not  entirely,  for  their  scpar,ttion  upon  the 
arrangement  of  the  Ascidiozooids  of  the  c  impound  forms  ■ 
around  a  ccnir.il  cloara — a  character  which  he  declared 
W4S  visible  ever,  in  the  ycning  eiibryo.     In  this  latter 

Eoini  he  was  mistaken,  and  it  see  n-.  rather  sin^'ul.ir  that 
e  should  have  laid  such  stress  upon  the  union  of  the 
atrial  apertures  when  we  find  that  he  describes  and  figures 
their  sepamte  and  independent  existence  in  Diazona  and 
Dit^mtty  two  of  the  genera  of  bis  "  T^thyes  Compos^es." 
i-lavdlna  in  bis  system  is  plaoed  next  to  the  «  niattasiae 
CioosB*'  (sdie  modem  genns  Ciona)  in  the  Ascidiae 
Simplices. 

Savigny  cl.i  ificd  the  nine  genera  which  he  recognised 
amongst  compound  .Asridians  by  means  of  characters 
taken  from  tlie  branchial  aiul  atrial  apertures.  liut 
although  such  char.ictcrs  are  roost  useful  and  constant 
marlcs  of  affinity  in  the  simple  Ascidians,  they  fail  signally 
as  applied  by  Savifliy  to  the  compound  forms,  and  result 
in  the  separation  of  his  closely  allied  genera  Didemnum 
and  Euaeliuw,  while  Diaxona,  Di stoma,  and  Si^iUtftn 
are  thrown  together  in  one  group,  and  MueaSttm^  is 
placed  with  A'r  /'  1  ./,'/>,  a  gettos  with  which  it  has  certainly 

no  close  relationship. 

Lamarck's  arrangement  of  the  Tunicata,  published 
about  the  same  time,  showed  no  improvement  upon  that 
of  Savignv. 

In  1841  Milne-Edwards'  established  the  group  of 
"Ascidiii-  Soci.iles'  as  occupying  an  independent  position 
between  the  simple  and  compound  forms.    This  group 

«  •*  Rccberthes  tur  Ua  Ascidiei  CjinpoM'c*  <  u  Syna«ddiM  "  {Aninta  dt 

•  '"We  '>v««««",dl«i  der  Bticht  v.<n  K  vi^n 
Adrm,  ron  I>r.  Kidi.>ril  voa  Uum-Iic  (Wicn. 
J  '■  M<moircs  NUr  le>  Anim.         \ >it 
<  The  class  Tunicaia  was  cUabk^hcii  by  LainarcW  iii  ihc  jrear  foU>wint— 

S     OtMcrvatioot  hit  lei  AnddlM  CoWpM<M  dM  CSlW  4c  I* 

(Mm.  tntUt.  frame*,  voL  svUL). 
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(in  which  he  placed  the  genera  Perapkera  and  ClaveHmi) 
he  defines  as  comprising  Ascidians  which  reproduce  by 
buds  as  well  as  by  eggs,  and  which  live  united  by  comown 
radiciform  pRdoogaSons,  but  which  otherwise  are  free  of 
all  adhesion  to  one  another.  He  distinguished  the  simple 
Ascidians  as  forms  which  never  reproduced  by  gemma- 
tion and  were  never  found  in  groups  united  by  a  common 
teftumentary  tissue  ;  while  he  separated  the  compound 
from  the  social  Ascidians  on  account  of  their  jxisscssing 
a  test  comsnon  to  all  the  members  of  the  colony.     It  we 
unite  the  simple  aAd  social  Ascidians,  which    I  have 
shown  in  the  Report  upon  the  Chah'ir:     Tunicata  there 
is  reason  for  doing,  we  shall  have,  a  .1  r,  ing  to  Milne- 
Edwards,  the  simple  and  compound  Asctdian»  dis- 
tinguished merely  by  the  members  of  the  colony  in  (he 
latter  being  united  by  a  common  test,  while  in  the  fbnner 
each  individual  has  its  own  distinct  tunic.  This  character, 
although  better  than  the  one  maiie  u-e  of  'n  .S.iviijny,  is, 
as  »e  shall  see  later  on,  by  no  means  .m  infal able  guide  • 
M line-Edwards  formed  a  classification  of  the  genera  o< 
compound  Ascidians  into  "  Polyclinicns,"  '■  Uidemniens," 
and  "  Uotrylliens,'*  which,  with  our  present  knowledge  of 
the  group,  still  seems  fairly  natur.il.  These  three  divisions 
are  distinguished  by  such  anato  nical  characters  as  the 
relations  « the  other  viscera  to  the  branchial  sac   In  Ae 
*  PotycUniens"  die  body  has  three  rmons— the  thorny* 
containing  the  branchial  sac;  the  ''abdomen,"  formed 
by  the  stomach  and  the  greater  part  of  the  intestine  ;  and 
the  "  post-abdomen,"  h.u  iti,'  tin  repro'luctive  organs  and 
the  heart     In  the  "  1  >iticmuiens "  there  are  only  two 
re^'ioiis    tluir.ix  and  abil')incn  -  the  reproductive  organs 
an  1  li( -art  being  placed  on  the  intestine.    In  the  third 
1;,,  t  he  "  Uotrylliens,"  the  viscera  form  a  single  mass, 
m  which  the  alimentary  canal  lies  alongside  the  branchial 
sac. 

I'his  arrangement  of  the  Ascidiae  Coimnosittg  was 
generally  accepted  until  iSys,  vdien  Giard  publisbed  ^  bis 

important  memoir.  "  Recherches  sur  les  Ascidies  Cora- 
posdcs  ou  Syuascidies,"  in  which  is  given  a  classification 
based  upon  the  method  of  geintn.ition.    He  distinguishes 
three  points  of  ori;,'in  for  the  butls  —  the  psloric  region  of 
tlie  .iliment.irv  canal,  the  re]jruductive  organs,  and  the 
posterior  end  of  the  body.    The  latter  vc ji  m  is  the  place 
of  gemmation  in  bis  "  Catenato;,"  a  .1  i   >  which  contains 
three  families— the  ClaveliDid«e,  tlie  l^eropboridae,  sad 
the  Botryllidse.   But  he  gives  no  sufficient  icaeons  for 
placing  the  first  two  familtes  in  the  compound  Asddiaas, 
and,  as  von  Drasche  has  pointed  out,  the  third  one  does 
not  really  exhibit  the  essential  chir.ictcr  of  the  Catenatx 
Giard's  second  group,  the  "  (jlomerata.-,"  is  charac- 
terised mainly  by  tlie  form  uiun  of  ov.irian  buds.    It  cor 
responds  to  Milnc-Edwards'  "  I'olycliniens,"  in  additioD 
to  half  of  the  "  Uidemniens."     The  rcm.uink*r  of  the 
"Didemniens"  correspond  lo  Giard's  third  group,  the 
"  Keliculai.v,"  and    are    characterised  by  gessaiaiko 
taking  place  from  the  pyloric  rsgion.    This  seoms  a 
natoral  and  well-defined  section,  ineUiding  two  fuMm, 
the  Didemntdse  and  tlie  Diplosomida:,  but  the  "  GVom- 
eralae"  cannot  stand  without  several  ch mgcs  which  von 
Drasche  suggests,  and  which  re.illy  reduce  n  merely  to 
Milne-Edwards'  section  "  I'olycliniens."'  lj>on  the  whoie, 
there  can  \k-  1i:i!o  iloubt  th.n  M ilnc- Edwards*  dassifiea- 
lion  is  prclcrablc  to  that  proposed  by  Giard. 

We  come  now  to  Dr.  von  Drasch^  the  latest  authority, 
who,  both  in  his  preliminary  note'  and  in  the  detaikvi 
memoir,'  wisely  abstains  from  any  attempt  to  form  main 
diviuons,  and  merehr  groups  the  geoeia  in  n  series  ot 
carefully  chosen  families.  Of  these  the  Botryllidse  oorie- 
sponds  to  Milne  Edwards'  section  "  Botrylliens,"  while 
the  Didemnida:  and  Diplosomidae  are  identical  with 
Ghurd's&milies  bearing  the  same  names.  ThePolydinidc 

•  Arc),  ,1r/c->!  rx^r..%.\. 

-  X  \tli-/;iiclirr  .-inzfit"  fot  i8S»,  p.  f«j5. 

1  "  Die  SywucKlMMi  der  Bnchi  rod  Kavigna  "  (Wica,  lU^ 
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and  Distotnida'  do  not  correspond  ex.ictly  to  any  of 
GUrd's  femilics,  but  the  former  is  Milne-Ldwards'  "  Poly- 
diniens"  without  change.  A  new  family,  the  Chondro- 
stachyid.e.  has  been  formed  for  the  reception  of  Mac- 
dona  ki>  Ciioittirostiuhys  and  von  Drasche's  Oxycoryniii, 
remarkable  toi  ins  in  which  the  Ascidiozooids  arc  placed 
WfMk  a  common  peduncle  penetrated  by  large  canals.  I 
am  inclined  to  admit  the  necessity  for  this  new  family,  and 
several  undcseribed  and  ioteresdng  forms  obtained  daring 
the  CkmUn^er  Expedition  will,  I  hope,  take  up  a  position 
witliin  its  bounds.  The  two  remaininp  families  of  von 
Drasche's  system,  the  Clavclinid.L  an<]  the  rerophorida-, 
I  would  still  maintain  arc  more  clu-cly  allied  to  the  simple 
than  to  the  comp  nuul  .\sci<]ians.  They  correspond  to 
Family  I V.  Clavelinida-  of  my  arrangement  of  the  Ascidiae 
Simplices. 

Dr.  von  Drasche  does  not  define  the  Synasctdiae,  and 
from  one  or  two  passages  in  his  work  it  seems  probable 
that  he  is  in  very  much  the  positioa  in  wbkh  I  now  find 
myself,  vis.  tnuble  to  find  any  diaracter  or  combination 

of  characters  which  will  serve  to  distingui-h  simjile  from 
compound  Ascidians.  ReprcMkiction  by  j^cmni.ition  and 
the  formation  of  colonics  m  il.c  latter  i^roup  will  not  hold, 
since  it  is  possible  to  pass  from  Ciorut  -A  typical  simple 
Ascidian-  lo  Di^/rirui  .uul  the  v  ery  heart  of  the  compound 
Ascidians  through  the  following  scries  of  fonns,  which 
shows  a  perfect  gradation  of  these  characters  : — Ciona, 
Hk^aiaa,  EcteiruucuUai  CUmtUna.  DioMMO,  CkoMdrO' 
staAys,  Oxycmynia,  Disioma.  The  formation  of  common 
doacal  cnvitiesi  canalsi  and  apertures  cannot  be  con- 
sidered as  a  diagnostic  feature  ot  the  compound  Ascidians. 
Although  Giard  has  demonstrated  tlicir  presence  in  some 
genera  in  which  they  were  previously  unknown,  yet  there 
are  some  forms  considered  by  ail  authorities  as  Syn- 
asoidi.i-,  such  as  Clwrtiinntachys,  Diazona,  Distoina,  and 
other-i,  in  which  the  atri.i!  apertures  of  the  Ascidiozooids 
open  indcpeodently  on  the  surface  of  the  colony,  and  no 
common  cleeca  is  ibnned. 

Lastly,  we  come  to  cbaiacters  taken  from  tbe  condition 
of  the  test,  but  these  break  down  like  die  others.  In  the 
6rst  ptace,  fai  passing  along  the  series  of  forms  mentioned 
above  as  connect  int;  Ciona  and  Distoma,  we  encounter  all 
stages  between  a  distinct  test  or  tunic  for  each  in  lividual 
and  a  common  ma«s  in  which  a  number  of  As*  idio/ooids 
are  embedded.  ,\r(l,  seron<i!y,  t!io  remarkable  group 
"  Polyst>tl;LV'  briefly  characterised  by  Giard  in  1874 
presents  many  of  the  characters  of  highly  differentiated 
simple  Ascidians  (the  Cynthiidse),  along  with  the  sup- 
posed S}nascidian  feature  of  a  colony  eotnposed  of  many 
Ascidioxooids  completely  buried  in  a  oommon  test 

fn  the  Chailengtr  coltectton  there  is  an  interesting  series 
of  Poly^tyeI^e — all  from  southern  jeas  in  which  it  is 
possible,  I  believe,  to  trace  a  passage  from  such  aggre- 
gated St>elina:  as  Polyairpa  to  the  Liotryllnl  e.  If  this 
passage  indicated  genetic  affinity  between  the  e  luo  very 
distinct  groups,  whith  I  greatly  doubt,  it  wou!  1  he  impos- 
sible to  escape  from  the  conclusion  that  the  Ascidise 
Simplic  e-.  and  the  Ascidix  Composita*  have  two  points  of 
connection,  almost  at  the  extreme  ends  of  the  two  aeries. 
I  think  I  am  justified  in  believing  that  probably  both 
groups  were  derived  from  a  form  not  unlike  EeMHotcidia 
or  CiavetiHo.  From  this  common  ancestor  the  simple 
Ascidians  diverged  through  the  .Ascidiid.x  to  the  Cynthiid.e 
(in(  haling  Polycarpa)  An<\  the  Molgulida',  while  the  com- 
pound Ascidians  diverged  through  iUa-ona  and  the 
CiiondrnstachyidK  to  the  Folyclinii'a'.  iJidemnidic,  and 
lk-tryllid;e.  Hence  it  seems  much  more  probable  that 
the  I'oly^tyelar  have  acquired  independently  certain  cha- 
racters of  I'olyctirpa  or  of  ISotryllus  (I  have  not  yet  been 
able  to  determine  to  which  of  the  two  they  are  leaUy  most 
closely  related)  than  that  there  is  any  direct  affinity 
between  such  hi^ly  differentiated  groups  as  the  Cyntbiida; 
and  the  BotiyUidse.  This,  however,  does  not  affect  the 
practical  difficulty  that  the  Polyatyds  cooqrieialy  bridge 


acrosa  the  ;  ap  between  simple  and  compound  Ascidians 
as  di=ti!igiii.shed  by  the  nature  of  the  test  or  tunic,  and 
consequently  it  is  cxtrciiiely  diOicult  tO  SqWiatC  them 
from  cither  of  these  two  great  scries. 

Thus  all  the  diagnostic  features  usually  employed  flil 
utterly,  and  we  find  ourselves  unable  to  discover  a  sing'e 
character  or  combination  of  characters  which  will  serve 
to  distinguish  tbe  Ascidise  Simplices  from  the  Ascidia: 
Compositie.  W.  A.  Herdman 


A  METEOROLOGICAL  LABORATORY 

'yo  the  last  issue  of  .S. .7  .Wifi/ir  M.  L.  Mangin 
\^  contributes  an  iiiiere-tiiig  .illouiu  of  the  chemical 
laboratory  recently  installed  on  the  Pic  du  Midi,  Pyrenees, 
at  an  altitude  of  nearly  9500  feet  above  the  sea.  As 
shown  in  our  first  illustration,  the  laboratory  stands 
between  the  dwelling-house  and  the  Observatory,  of  which 
it  fonns  a  dependency,  under  the  direction  of  MM. 
MQntz  and  Auoin.  In  tbe  second  illustration  a  fuller 
view  is  given  of  the  building,  which  faces  southwards, 
and  the  slated  roof  of  which  is  so  constructed  as  to  con- 
stitute a  sort  of  pluviometer  re;^i  Bering  the  annual  rain- 
fall, and  retaining  sut'ticient  for  chemical  analysis.  This 
unique  establishment,  which  promises  to  render  great 
services  both  to  meteorology  and  to  the  economic 
industries,  is  at  pre  ent  chiefly  occupied  with  the  con- 
stituent ckmenu  of  the  terrestnal  atmosphere,  especially 
in  oonnection  with  vegetable  life.  The  student  of  clie- 
mistiy  need  scarcely  m  reminded  that,  besides  oxygen 
and  nitrogen,  tbe  air  contains  in  smaller  propornon* 
carbonic  acid,  ammonia,  and  certain  nitric  romjinund- 
playing  an  important  part  in  the  nutrition  of  plants,  and 
supplying  them  with  ne.irly  all  the  nitrogen  and  carbon 
that  cater  into  the  composition  of  their  tis-ues.  During 
the  summer  months  of  the  \ears  188 1-8?,  MM.  .Miinti 
and  Aubin  were  mainly  engaged  with  the  quantitative 
analysis  <^  these  substuioes,  under  conditions  peculiarly 
favourable  for  tbe  prosecution  of  such  investigatioa«. 
The  lesuhs  so  far  obtained  may  here  be  briefly  resumed. 

Carbonic  Acid. — The  proportion  of  this  element  found 
in  the  air  at  different  altitudes  is  still  a  subject  of  discus- 
sion amongst  analytioal  chemists.  lint  de  Saussure's 
average  of  frosn  dooj  to  ■cxx>6  has  been  -sliown  to  he  con- 
siderably too  high  by  various  observations  taken  of  late 
years  at  different  stations  on  the  globe,  These  observa- 
tions are  now  fully  confirmed  by  the  researches  on  the 
Pic  du  Midi,  which  reduce  the  average  to  2  86  ten- 
thousandths. 

Another  important  conclusion  is  that  the  carbonic  acid 
doesnoi  percL^Jt-bly  varv  with  the  altitude, as  had  hitherto 

been  supposed.  Thus  the  proportion  is  found  to  be  much 
the  same  at  V'incennes  near  Paris,  Lui  (740  m.),  Pierrefitte 
(500  m.),  and  Pic  du  Midi  (2900  in.).  Onihe  other  hand,  t^e 
ipiantity  varies  slightly  in  the  same  lor.dity,  being  somewhat 
greater  at  night  .ind  in  nun-r.  .vcather  thanduimg  the  day 
and  in  dry  weather.  The  subjoined  table  !>hows  the 
average  quantity  of  carbonic  acid  present  in  the  atmo- 
sphere during  the  day  and  at  night  at  various  meteoro- 
logical slaticns  hi  different  parts  of  the  woild 

Night  Onr 

Vincennea    3*98  ...  s*&| 

Pic  dn  Midi   2  90  ...  2  86 

Hayti    292  ...  2 "70 

Florida    2*94  ...  2-89 

Ma<tinique   3  85  ...  27.^ 

Mexico   286  ...  266 

Patagonia    2*67  ...  266 

Chili    2S2  ...  26(1 

Ammonia. — Although  the  presence  of  ammonia  in  the 
air  has  long  been  known,  Schl6stng  was  the  first  to  show 
that  for  this  substance^  as  weU  as  lor  carbonic  acid,  the 
sea  is  the  great  reservmr  whence  the  atmosphece  recdves 
ts  soppUea.  But  no  light  had  hithetto  been  thrown  upon 
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the  distribution  of  ammonia  at  (iinfereot  attitudes.  Ex- 
amining the  atmosphere  from  this  point  of  view,  MM. 
Iffintt  and  .'\ubin  now  rind  that  at  an  elevation  of  nearly 
3000  m.  the  quantity  docs  not  sensibly  ditTcr  from  that  at 
extremely  low  levels,  which  is  ascertained  to  be  abmit 
''3S  BBgr.  to  100  cm.  Hence  the  diffusion  of  ammonia 
in  the  air  is  as  complete  as  tliat  of  carbonic  acid.  Con- 
sequently  it  is  in  tlie  gaseoos  state  tliat  tiiis  substance  is 
inoesiaittly  transmitted  frooi  tlie  marine  liasins  to  tlie 
atmosphere.  The  rain  and  snow  collected  on  tlie  Pic  du 
Midi  also  revealed  the  presence  of  ammonia  in  solution, 
as  was  to  be  expected. 

Aimospheric  Xitnjloition. — The  analysis  of  rain  falling 
during  thunderstorms  is  known  inv.iriably  to  yield  certain 
nitrous  compounds  in  the  form  ok  sal  ammoniac.  From 
what  is  known  regarding  the  affinities  of  nitrogen,  it  is 
aisaed  that  these  compounds  are  developed  under  the 
influence  of  electric  discharges.  The  nitrons  compounds 
(nitric  acid  and  sob-niiric  add)  am  converted,  in  the 
proence  of  water  and  of  ammonia,  Into  sal  ammoniacs, 
which  irc  precipitated  by  the  rain.  Hence  electric  dis- 
turbiinccs  in  the  air  came  to  be  regarded  as  the  chief 
source  of  nitrous  compoun  Is. 

MM.  Muntz  and  Aubin  have  analysed  by  the  mo^t 
delicate  processes  die  rain  water  collected  on  the  Pic  du 
Midi,  but  never  >uc  'eeded  in  detecting  any  nitrates  in  it, 
although  they  are  aUv.iys  present  in  tain- water  collected 
oa  the  plains.  Their  absence  corresponds  with  the  ab- 
sence of  thimderstonns  taking  their  rise  above  the  Pic  du 
Midi.  Of  184  storms  observed  during  a  period  of  nearly 
nine  years  by  M.  de  Nansouty,  the  director  of  the 
Observatory,  not  more  than  twenty-three  originated  at  an 
altitude  of  over  2303  m  ;  but  in  no  case  were  electric 
phenomena  observed  at  an  elevation  higher  than  3ojd  m. 
Hence  the  electric  discharges,  which  give  rise  to  the 
nitrates,  arc  limited  to  the  lower  atmospheric  regions 
between  sea-level  and  30D0  m.  above  the  sea. 

To  the  general  results  here  resumed  M.VI.  Miintz  and 
Aubin  have  added  some  details  concerning  the  formation 
of  vegetable  solL  They  have  distinctly  determined  the 
presence  of  nitric  ferment  in  the  ground  on  the  highest 
smnmits.  But  owing  to  the  low  temperature  prevailing 
at  those  altitudes,  the  activity  of  this  Hrment  is  extremely 
we.ik. 

It  ni.iy  be  observed  in  conclusion  that  the  uniform  pro- 
portion of  carbonic  acid  and  ammonia  in  the  atmosphere, 
as  determined  by  these  remarkable  researches,  is  a  fresh 
confirmation  of  Schldsing's  theory  regarding  the  inter- 
change of  ^ases  between  the  sea  and  the  air.  The  marine 
basins  are  inccsiantly  dischaiging  or  absorbinR  carbonic 
add  and  ammonia  in  snch  a  way  as  to  malnuin  the  con* 
stant  proportion  of  these  sub  nances.  They  thus  consti- 
tute a  vast  regid  itor,  restoring  to  the  atmosphere  the 
nitrous  or  carbonic  compoonos  of  which  it  had  been 
deprived  by  vegetation. 


SCIENCE  m  ROME 

THE  recent  changes  introduced  into  the  constitution 
of  the  Acculeaiia  dei  I.incei,  followed  by  its  re- 
moval to  new  and  sumptuous  quarters  in  Trastevere,  seem 
to  call  for  more  than  a  passing  notice.  There  .are  cer- 
tainly many  other  famous  societies  scattered  over  the 
Peninsula,  all  the  large  to  ^ns  of  which  have  long  possessed 
one  or  more  scientific,  literary,  or  artistic  corporations. 
Bu^  wkh  perhaps  the  single  exception  of  the  Floren- 
dne  Academy,  none  of  them  have  been  so  intimately 
identified  writh  the  progress  of  the  physical  sciences 
since  the  "  Renaissance "  as  this  oldest  of  still  exist- 
ing learned  institutions.  Founded  on  August  17,  i6o^, 
by  the  young  prince,  P'ederigo  Cesi,  for  the  express 
purpose  of  cultivating  "  le  srien/e  matematichc  e  filoso- 
ficbe/'  it  began  its  useful  career  forty  years  before  the 
biith  of  Newton,  and  six  befiora  GuUeo  had  rendered 


Jansen's  telescope  a  suitable  instrument  for  astronomic 
observation.  The  very  name  of  the  Lincei,  or  "  Lynx- 
eyed,"'  bre.ithes  the  quaint  spirit  of  the  times,  when 
every  capital  in  Italy  had  its  centres  of  intellectual  move- 
ment, bearing  such  eccentric  titles  as  the  .\ccademia  dei 
Sonnacchiosi  ("The  Drowsy'),  dei  Sitibdndi  ("The 
Thirsty"),  dei  Svegliati  ("The  Wide-Awake"),  degli 
Ottusi  C  The  DuU"),d^i  Innoouti  ("The  Nameless"), 
dei  Storditi  ("  The  Dased"),  del  Tend>rosi  ('The  Dark- 
lings and  so  forth.  But  while  most  of  these  ephemeral 
corporations  have  left  little  but  their  names  behind  them, 
the  I.incei  have  gone  on  prospering  and  lontinu^lly 
widening  the  field  of  their  utility  until  the  Academy  now 
finds  itself  form  illy  constituted  the  chief  national  e.vpo- 
nent  of  the  natiual  sciences  in  Italy,  thus  taking  rank  with 
the  French  Institute  and  the  Royal  Society  of  London. 

Although  such  a  prond  jporitioo  couIJ  scarcely  have 
been  anticipated  by  its  founder,  the  Academy  none 
the  less  possessed  from  the  outset  certain  denients  of 
stability,  which  under  favourable  ciretmtstances  could  not 
fail  to  insure  it  a  prolonged  existence.  Its  generous 
patron  not  only  providetl  it  with  a  home  in  his  ancestral 
palace,  but  also  placed  at  its  disposal  a  botanical  ^garden, 
a  rich  museum  and  a  choice  libnury  soon  increased  the 
valuable  collection  of  Virginio  Ce^arini.  Its  three  first 
membeis,  the  founder,  Fabio  Colonna,  and  Francesco 
Stellati,  were  all  noted  for  their  varied  accomplishments, 
and  Colonna  especially,  at  once  a  mathematician,  phiio> 
sopher,  painter,  musician,  and  savami,  may  be  n^purded 
as  the  greatest  of  botanists  previous  to  Unn&* 

During  the  seven  first  years  after  its  foundation, 
Gaetano  Marini  tells  us  that  the  .Xcademy  "  dired  to 
stand  up  against  the  tyranny  of  the  Peripatetic^,  and  to 
introduce  a  ne^v  and  more  certam  method  of  philosophy, 
bravely  and  religiously  enduring  a  long  and  most  un- 
worthy persecution  "  (  fs/.  i.  p.  493).  The  reference  in  the 
last  clause,  necessarily  worded  somewhat  vaguely,  is  to 
the  action  taken  by  the  Lincei  in  defence  of  Galileo,  who 
hadjmnedthe  Academy,  and  who  had  in  1615  received 
his  nnt  summons  to  Rome  to  recant  his  ''ernirs."  A 
feeble  attempt  seems  to  have  been  made  to  continue  the 
struggle  between  light  and  darkness  till  1632,  when 
Galileo  was  finally  "suppressed."  The  "Lynx-eyed" 
were  now  shrewd  enough  to  perceive  that  they  had  fallen 
upon  times  when  silence  was  "  golden."  Henceforth  for 
many  years  their  records  arc  pr.ictically  a  blank,  broken 
only  in  1651  by  the  publication  under  their  auspices  of 
Francisco  Hernandez's  great  work  on  the  n.atural  history 
of  Mexico. 

After  the  untimely  death  of  Prince  Cesi  in  1650  the 
Academicians,  now  numbering  thirty-two  members  and 

foreijjn  associates,  rccciveil  a  temporary  shelter  in  the 
house  of  the  Lonnnendator  Cassiano  del  Pozzo.  Their 
first  organic  constitution  had  been  issued  in  1624,  and 
since  that  period  both  residence  and  regulations  have 
been  subjected  to  many  changes.  Alter  tlu-  political  uni- 
fication of  Italy  and  the  selection  of  Rome  for  its  capital, 
fresh  modifications  became  inevitable,  and  a  new  consti- 
:  tution  was  published  in  the  year  1875.  But  so  rapid  has 
been  the  progress  of  the  natural  sciences,  and  so  great 
the  zeal  displayed  by  the  Linoii  in  the  cause  Ibr  which 
their  predecessors  endured  "a  lonif  and  most  unworthy 
persecution,"  that  further  alterations  in  the  sense  of  expan- 
sion were  soon  felt  to  Ix;  imperative.  According  to  the 
reform  introduced  in  July  il-!83,  better  provision  is  made 
for  the  cultivation  of  all  branches  of  physics  by  the  final 
andabsolute  eachtsion  of  the  arts  and  letters.  The  new 

'  TiraboiciiittlbintlwllhbUile  wMji4apUd  "pw^sH  ■grHiHiM 
jmntro  a  I  r  simbciJo  un  lino*,  m  iplccar  racuteua  eon  eu  H  enuw  preaai 

di  <>5Wrv.ir>^  r  li  <rndiar  la  naiura  "  viit.  p.  7»). 

"  ••  Qui.uiu  i  c."  >avi  Boerhaavc.  •  liisiuri.«n  antiiniial.o  pUntarum 
Kirt  Tuli .  l<!Kat  opera  Fabii  Column*,  iiii  >ix  I>«1«<  siaiilcni.  is«l  nuidem 

b  .ro 'm  Nanlea  in  ijA;.  and diad  aa  oda^enAritfii  in  1647.  was  aho  tlw  ui 
Taah-raf  tfeaaMNicaltaHraMUbvlum  nanei  the  "  wpibaco  lincM,'  m 
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ooaditioiis  have  of  coorse  necessitated  this  departure 
fiam  the  original  Kope  of  the  Institute,  wllicfai  as  we  are 
expnssiy  told  by  Tinboachl,  did  «ot  eadude  tbe 
**httmaaities.***   The  seberoe  of  the  natimil  ideBcei 

itself  has  also  been  entirely  recast,  with  a  corresponding 
increase  and  redistribution  of  members  among  the 
various  sections.  As  rejjards  foreign  membership  the 
Lincei  take  the  lead  in  an  important  innovation,  which  will 
doubtless  be  adopted  in  due  course  by  the  ^reat  scientific 
institutes  of  other  countries.  In  a  tnily  "international" 
spirit,  they  henceforth  practically  abolish  the  distinction 
between  AssoeiaUs  (Socj»  or  bnne  meiaben)  and  Cor- 
mpondaOs  (Corrispondeoti,  or  finrelpi  dMnibenX  The 
clause  bearing  on  this  point  in  die  Prasident's  Circular  of 
June  26,  1 883,  deserves  to  be  here  quoted  in  full :  - 

"  Per  cio  che  conccrne  gli  stranicri  fu  unanimc  il  pensiero 
(ii  tof;liere  la  distinzione  fra  i  Soci  eJ  i  Corrispondenti  : 
di-i.ti/iduo  l.i  qu.ile  riterendosi  a  pochi  peiiunagfji 
cniinenti  nclle  scienze  a  cui  attcndono  e  disseminati 
in  tutto  il  mondo  civile,  riesce  difficilissima  e  di  utilith 
molto  dubbia.  Per  le  scienze  fisiche,  matematicbe,  e 
natovali  parve  necesaario  un  aumento  oel  anniero  degli 
iiraaleri  aggr^pfaili  alT  Accademia,  non  solo  per  dare 
ana  dnnostninone  d'onore  a  personaggi  cosi  baiemeriti, 
ma  anchc  per  agcvolarc  le  relazioni  srniuifichc  Ic  quah  si 
fanno  ogni  giorno  piu  frcquciui,  piii  neccss.iric,  c  piii 
intime  fra  i  cultori  delle  stesse  scienie  ed  i  dirctton  di 
analoghi  stabilmienti  scientific!,  independcntemente  dai 
C(>nlini  politici  che  li  sepaionti."  - 

Amongst  the  foreign  sarvants  who  thus  receive  full 
membership,  occur  the  names  of  Airy,  .Adams,  Lockyer, 
at.d  Uuggint  in  Astronomy,  Ramsay  in  Ceoloffir,  Hooker 
in  Botany,  Hndey  in  Zoology,  Cayley  and  Roberts  in 
Mathematics,  Whitney  in  Philology,  Freeman  in  History 
and  Geography,  Gladstone  in  Social  Science. 

As  reorganised  under  the  new  constitution,  tlic  Academy 
consists  henceforth  of  two  classes  :  (i )  rhysicai,  Mathe- 
matical, and  Natural  Sciences;  (2  Mora'.  Sciences, — dis- 
tributed into  a  number  of  Categories  and  Sections  as 
under  t— 

Class  1. 

Siction 

Matbematies   

Medianics 

Astronony...   

Geography  (Phyiiad)  ... 

(  Physics   

<  Chemistry  

(  Crystallogmphyaad  Mimnlogy ... 
Geology  and  FsfaEODtolagy 
'  Botany  ... 

Zoology  and  Morphotafy.  

Agronooiy  .„  ... 

Pbysioloor  

\  Patbology  

Class  II. 

CatoyoriM 

I.  Philology  ...   

a.  Archsvoli.gy  

3.  Histoiy  and  lli.storical  Geography 

4.  Philos-Ji  hy  

J.  Jurispru' li-'iice 
6.  S'jci.il  .s^itnou 

On  May  14,  iS8i,  an  Act  was  passed  granting  a  large 
sum  for  the  purpose  of  erecting  or  purchasing  a  SQttabie 
edifice  for  the  Lincei,  henceforth  t^dally  recognised  as 
^  "Royal  Academy  of  Seienoea."  After  protracted 
_  '  '  an  anangement  was  made  with  Prince 
Tommaso  Corsini,  in  vfatne  of  which  for  the  sum  of 
95,400/.  the  Academy  aeqidred  the  perpetual  use  of  the 
magnificent  Palazzo  Corsini,  situated  in  the  Via  della 

'  "E  benchi  II  princiixil  \iiti  Oiii'-ttn  fi.-^rr  li-  sri,Ti.~i-  tn:ii< m^iiicht  t 
filoiofichc,  nan  irucunvona  p<r<i  r«t»cDa  luicnuura  r  gli  »ludi  poctici" 
(viiL  p.  jA. 

*  Aa  Ibally  m^iAcd  in  the  mtw  attidei,  tht  diunc  affecting  fjtcign 
rM»  ifaM:— "I  aoci  MiaiMri  Ml 
■tneiBlttl-a." 


Longara,  Trasteverb  The  purchase,  which  was  effected 
n  May  1883,  indoded  the fomitiure,  fittings,  gardens^and 
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annexes,  but  not  the  Libwuryand  Pfaahothek,  wt 
entailed,  the  prince  had  no  power  to  alienate.  Tei 

this  difficulty  a  special  Act  was  subsequently  paa 
which  removed  the  entail,  and  enabled  the  prince  to  make 
a  fitu  ij.ft  of  the  riii.ikothek  to  the  nation,  and  of  the 
Library  to  the  Accademia  dci  Lincei.  The  Library,  origm- 
ally  collected  by  Cardinal  Neri  Corsini,  and  bequeathed  by 
him  in  1774  to  his  nephew,  Duca  don  1-  ilippo  Corsini,  coin- 
prises  the  prints^  diawings,  books,  and  manuscripts  occu- 
pying the  nine  rooms  on  the  first  floor  of  the  north  side  «f 
the  bvildhig  so  well  known  to  English  visiton  m  RoM 
It  passes  to  the  Lincei  on  the  condition  of  being  pwsemiBd 
by  them  for  the  public  use  under  the  name  of  the 
"  liiblioieca  Corsiniana."  It  is  also  to  be  kept  forever 
not  only  in  Rome,  but  in  Trasteverc,  as  set  forth  in  the 
di-spij-iiioti  lit  Its  eliici'  f<mndei,  C.udinal  Ncri  Corsini. 
Some  of  our  readers  may  possibly  remember  the  two 
allegorial  busts  at  the  main  entrance  of  the  palace. 
These  are  now  to  be  r^taced  by  busu  of  the  Cardinal 
and  of  Prince  Tommaso  ConbiifWitb  inscriptions  recoidr 
ing  their  services  to  the  cause  of  the  arts  and  sciences. 
The  prince  also  receives  from  the  Academy  the  gift  of  a 
complete  copy  of  its  A/ft  or  PrtHt;<iirii;s,  ot  which  there 
arc  ihiee  stne^  :  (l)  under  the  Fontitical  "dispensation," 
2.5  vols.  ;  i.'v3-76,  8  vols  ;  [;,)  1876  S;>.  7  v(j1s.  On 
the  yellow  wrajiper  of  the  present  series  the  tiar.i  gives 

tiacc  to  the  royal  crown  of  It.ily  above  the  lynx,  and  the 
incei  pass  from  the  shadow  of  the  now  silent  Sant' 
Uffizio  to  a  right  royal  residcaceon  the  banks  of  yellow 
Tiber.  A.  11.  Keane 


iVIELS  hEXRJK  COIWULUS  HOFFMEYER 
E  have  already  (p.  387)  briefly  referred  to  the  death 


W 


at  Coonhagentlaae  3, 

6.  Hoflineycr.   He  com- 


of  Capt.  Hoflm^r ;  the  importance  of  his  woric 
in  meteorology  deserves  mote  detailed  notice. 

Capt.  lloflineytr  was  bora 
1836.   His&ther  was  Col.  A. 

menced  his  studies  with  .1  view  to  a  professional  career, 
but  the  idea  was  soon  ab.uuioned,  and  he  was  entered  as 
a  pu])il  in  the  military  acadeiin  .  At  the  .rgc  of  eighteen 
he  became  an  officer,  and  on  completing  his  studie-;  he 
rcrcivc.I  an  appointment  in  the  artillery  service. 

He  was  engaged  in  the  Schleswig-Hoktcin  war  of 
1864,  but  as  eariy  as  February  he  was  compelled  by  ill- 
ness to  retire  from  active  service.  In  early  youth  he  had 
suflered  from  rheumatic  fever,  and  the  eaposnre  and 
fotigues  of  the  winter  campaign  soon  laid  him  prostrate 
with  another  severe  attack  of  the  same  fever.  On  die 
rcilu<  lion  of  the  army  at  the  close  of  that  ycnr,  CapC 
llott'incyer  was  placed  on  the  letired  list. 

lie  spent  tlie  early  ]iart  of  the  summer  of  1S65  re> 
cruiting  his  health  at  Sophicnbad,  a  watering-place  near 
Hamburg,  and  in  August  he  proceeded  to  Paris^  where 
and  at  Is' antes  he  remained  a  year  studying  the  works 
carried  on  at  the  iron  foundries  there.  On  his  return  to 
Denmark  he  took  an  actiw  part  in  estaUbhing  a  simitar 
foundry  at  Guistianshobn,  but  in  1867  he  was  appointed 
to  a  post  in  the  War  Department,  ami  be;  air.e  at  Ae 
same  time  a  captain  of  the  militia  of  Copenhagen. 

It  w.is  while  residing  in  France  that  Hofl'meyer's  atten- 
tion licg.in  to  be  directed  to  meteorology.  At  that  time, 
fortiin.ucly,  the  princi|Jes  which  distinguish  modem 
meteoriilogy  were  being  developed  and  prosecuted  by  the 
l^enias  and  energy  of  Leverricr,  in  the  daily  publication 
m  the  BulUtin  JniimatUMU  of  a  weather  map  fior  all 
Europe,  which  had  been  begun  only  two  years  bdoK. 
After  his  appointment  to  the  War  Department,  he  devoted 
his  energies  with  characteristic  ardour  to  the  study  of 
meteorology,  ant!  vUu-n  the  Danish  Government  esta- 
blished the  Meteorological  Institute  in  1872,  CapC 
Hoffineyer  was  appototeo  dittetor. 
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He  continued  to  sufl'er  from  occasional  attacks  of 
rinamBtic  fever,  and  during  the  hut  year  of  his  life  was 
never  quite  well;  but  in  sptta  of  the  ^preat  weakness 
uider  which  he  laboured,  his  overmastering  passion  for 
hard  work  would  not  be  controlled.  His  nealth  anin 
gave  way  at  the  end  of  January,  and  he  finally  stiecainbed 
at  one  o'clock  on  the  .^ftrrnoon  of  Febniaiy  i6. 

It  wai  from  a  siiVf^uIiirlv  rle  ir  ami  firm  apprehension  ot 
the  cliaricteri-.tir  principles  t)f  moiii-rii  nieteorolo^y,  and 
an  unrtinrhiu;;  application  of  them  to  the  facts  of  obser- 
vation, that  Capt.  Hoffmcyer  his  left  his  mark  on  the 
science, — these  principles  being  the  rdations  of  winds, 
tempenUare,  aad  ninfidl  to  t&e  distribatfam  of  atmo- 
s^Miic  pnssure.  In  working  ont  the  weather  problem 
or  Europe,  no  ooontry  occupies  a  more  splendid  position 
for  the  observation  of  the  required  data  tlian  does  Den- 
mark with  its  dependencies  of  Faro,  Iceland,  and  Green- 
land. Denmark  was  slo*  to  occupy  the  field,  nothing 
being  done  in  this  direction  by  the  Danish  Government 
prior  Il>  Hoffmeyer's  appointmcnl  as  Director  oX  the 
Meteorological  Institute.  In  a  short  time  these  important 
regions  were  represented  by  stations  in  Greenland,  Ice- 
land, and  FarO.  The  meteorology  of  Denmark  proper 
was  pitshed  iitrward  with  great  vigour.  In  tnitD,  the 
monthly  melcorolo^ciil  AkmSMv  of  Dennaifc  is  in  several 
respects  among  the  best  that  reach  vs.  The  nmniber  for 
January.  18S4,  just  rcrcivcl,  presents  the  ntonthly  results 
of  pressure  for  13  stations,  temperature  for  109  Stations, 
.ind  rainfdl  .md  other  forms  of  precipitation  for  159 
stations.  These  results  are  graphically  shown  on  four 
maps,  accompanied  with  a  full  descriptive  letter-press  - 
one  map  giving  the  isobars  for  the  month,  another  the 
isothermals,  and  on  the  same  map  the  mean  temperature 
at  each  of  the  109  stations ;  a  third  map,  the  minimum 
temperature  at  each  of  the  stations ;  while  the  fourth 

EBi  iaolqretal  lines  shov  iiv;:  rhe  rainfall,  and  here  again 
amount  at  each  of  tht:  1  v'  tain  stations  is  entered  in 
plain  figures  on  the  map.  Tiic  etlucalive  effect  of  these 
instructive  monthly  sheets  on  a  |>eople  whose  industries 
are  so  largdjr  pastoral  and  agrieuittiral  must  be  very 
great. 

It  was,  however,  to  the  department  of  mctcorolo:.^y 
which  is  concerned  with  the  preparation  and  study  of 
sceptic  weather  charts  that  Hoffmeyer  chiefly  directed 
lua  attendoo.  The  great  services  he  roodcted  in  this 
diiaction  majr  be  indicated  by  a  lefereDce  to  his  atlas  of 
daily  weather  maps  of  the  Atlantic,  embracing  a  period  of 
Itilly  three  years,  the  expense  of  which  was  almost  wholly 
borne  by  himself,  and  his  annual  leports  giving  tri-daily 
observations  for  the  Denmark,  Faro,  Iceland,  and  Green- 
land stations  -a  svork  which  no  working  meteorologist 
can  aft'ord  to  be  without.  It  was  arranged  last  summer 
to  resume  the  publication  of  the  tjrnoptic  charts  in  con- 
junction with  Neumaycr,  and  the  work  was  so  far  ad- 
vanced that  the  first  sheets  weia  printed  off  on  Febnuuy 
17,  the  day  after  bis  death. 

Of  the  positive  additions  Hoffmeyer  made  to  science, 
the  most  noteworthy  arc  his  papers  on  the  Greenland 
foehn  (NAri  KK,  vol.  xvi.  p.  291),  and  on  the  distribu- 
tion of  atmospheric  pressure  in  winter  over  the  North 
Atlantic,  and  its  inlluence  on  the  climate  of  luirope 
'  N' \  TURK.  vol.  xviii.  p.  (i%o).  The  latter  is  an  original 
and  highly  important  contribution  to  science,  whether 
regard  be  had  to  the  method  of  investigation  or  to  the 
restihs.  He  showed  that  the  character  of  the  weather, 
aa  rqpufds  mildness  or  severity  of  the  winter  of  the 
refpons  surrounding  the  North  Atlantic,  is  really  deter- 
mined by  the  position  of  the  region  of  minimum  pressure, 
accordinj;  as  it  is  localised  to  the  south-west  of  Ircliml, 
in  D.tvis  Straits,  or  midway  between  Jan  Mayen  and  the 
Lofodcn  Islands. 

It  was  but  fitting  that  he  should  have  occupied  the 
honourable  position  of  Secretary  to  the  intern. itional 
Polar  Commission,  one  of  the  principal  objecu  of  which 


was  to  collect  materials  for  a  satisfactory  discussion  of 
the  difiinent  (questions  raised  by  the  weather  maps  of  the 
northern  hemisphere.  For  this  office  the  sincenty  of  hie 
convietioBi,  his  bonesty  of  purpose,  and  his  business 
habits,  eminently  fitted  nim.  To  all  who  knew  him,  the 
memory  of  his  eager  readiness  to  assist  fellow-workers, 
the  urbinity  of  his  manner,  his  joyous  nature,  and  the 
unusual  warmth  of  his  friendship,  cannot  but  awaken  the 
fednigs  of  regret  for  his  eariy  death. 


NOTES 

As  the  Biitiih  Atsociallon  meets  this  yes]^*4ls  fifly"fcert>"~ 

on  August  27,  in  Montreal,  preparations  for  the  meeting  h  tve 
had  to  be  made  uiiu-sually  early.  Already  everything  is  ready, 
and  we  are  able  to  announce  the  lists  of  ofTiciaU.  Pred- 
dcot  t  the  Rig^  Hon.  Loid  Rayldgh,  D.C.L.,  F.R.S.,  Frofts* 
sorof  EaperiaMetal  Fhyrics  in  tlw  Unheni^  of  <^iBbrid](e. 
Vice-Presidents:  Hi<  Kxcellency  tht.-  <"/n\rrii  r  ( Ifncral  of 
Canada;  the  Right  \\hx\.  Sir  Ji)hn  Alcx.imier  M.icdonald, 
K.C.B.,  D.C.L.  ;  the  liight  Hon.  Sir  I  yan  I'byfair, 
K.C.B.,  M.P.,  F.R.S;  the  lion.  Sir  Akxander  TilloehGalt. 

G.  CM.G. ;  the  Hon.  Sir  Charles  Tttppar,  K.C.lf.6. ;  Sir 
Narcissc  Dorion,  C.^f.^f.  ;  the  Hon.  Dr.  Ch.ntive.in  ;  Principal 
J.  \V.  Dawson,  C.M.G.,  K.R.S.  ;  IW.  Edward  Frankknd, 
M.D..  D.C.L.,  F.R.S. ;  W.  M.  1  lingstOB,  M.D. ;  ThSMBS 
Steny  Hunt,  LL.D.,  F.R.S.  General  Trsamw :  FmC  A.  W. 
WUUamsnn,  LL.IX,  F.R.S.  Goicnl  SecieUuiw  t  Capt 
l)out;I.i«  Galtoi^  CB.,  D.CL.,  F.R.S.  ;  A.  V,.  Vernon  Har- 
court,  F.R.S.  Setretvy:  Prof.  T.  U.  Bonney,  D.Sc..  F.R.S., 
P.G.S.  Local  Secretaries  for  the  meeting  at  MootrL  iI  :  L.  E. 
Dawwo,  R.  A.  Ramsay,  S.  Rivard,  S.  C.  Stevsmoo,  Thooas 
White,  ICP.  Local  Treanrer  for  the  meeting  at  Montresl,  F. 
Wolfcrstan  Thomas.  The  Sccti  ms  arc  the  following: — A. — 
Maihematicil  and  Physical  Science. — President  :  Prof.  Sir 
William  Thomion,  M.A.,  LL.U.,  D.C.L.,  F.R.SS.L.  and  E., 
KK.A.S.  Vice-Presidents:  Prof.  J.  B.  Chorriauuv  JCA.  ; 
J.  W.  L.  Glafther,  M.A.,  F.R.S..  F.R.A.S.  Secretaries: 

Cliiirlcs  H.  Carpmael,  M.A.  .  Prof.  A.  Johnson,  M.A.,  I.L.D. ; 
Prof.  O.J.  Lodge,  D.Sc  ;  D.  MacAlister,  M.A.,  M.B.,  fi.Sc. 
(Reeoste).  B.— Chemical  Scteaoe.— Prcadent :  Prot  H.  E. 
Rosooe^  Ph.D.,  LL.D.,  F.R.S.,  F.CS.  Vice-Presidents: 
Prof.  Dewar,  M.A.,  F.R.S.,  F.C  S. ;  Pro£  B.  J.  Harringto:i. 
It. A.,  rh.D.  Secretaries:  Prof,  P.  Philli|.3  Itedson,  D.Sc., 
F.CS.  (Recorder);  H.  B.  Dixon,  M.A.,  F.C.S. ;  T.  McFar- 
huie.  Prof.  W.  W.  Flhe.  C.-G«ology.~PMrfdMti  W.  T. 
Blanford,  F.R.S.,  F.G.S.,  F.R.G.S.  Vice-Presidents :  Prof. 
Rupert  Jones,  F.R.S.,  K.G  S.  ;  A.  R.  C.  Selwyn,  I.L.D., 
F.R.S.,  F.G.S.  Secretaries  :  F.  Adams,  H.Ap.Sc.  ;  G.  M. 
Dawion,  D.Sc,  F.U.S.  i  W.  Toptey,  F.U.S.  (Reeorder); 
W.  WhltalMr,  B.A..  F.G.S.  D.— Biology.— Preridenk  i  nreii. 

H.  N.  Moseley,  M.A..  F.R.S.,  F.L.S.,  F.R  G.S.,  F.2.& 
Vice-Preadenti :  W.  B.  C.^entcr,  C.B.,  M.l).,  LL.D., 
F.R.S.,  F.L.S.,  F.G.S.;  IVuf.  R.  G.  Iji«s>n,  PkD., 
LL.D.  Secretaries :  Proi:  W.  Oiler.  M.D.;  Uowud  Sana* 
ders,  P.L.S.,  F.Z.S.  (Reeotder);  A.  Sedgwick,  B.A.  \  Pkef. 
R.  Ramsay  Wright,  M.A.,  B.Sc.  E.— Geography.— Vice- 
Presidents :  Col.    Rhode-;    P.    L.   Sclater,    M.A.,  Ph.D., 

F.  R.S,,  F.L,S,,  F.G.S.,  F.R.G.S.  Secretaries:  R.  Bell, 
M.D.,  LL.D.,  F.G.S.  i  Rev.  KMoi  LaflaBune;  £.  G.  Ravea- 
stdn,  F.R.G.S. ;  E.  C.  Rye,  F.Z.8.  (Reeorder).  F.--EeeBO> 
iiiic  Science  and  Statistics.  —  President  :  Sir  R.  Temple, 
(;. C.S.I. ,  C.I.E.,  D.C.L,,  F,R,G.s.  Vice-Presidents,  J.  B. 
.Martin,  F.S.S.  ;  Prof,  J.  Clark  Murray,  LL.D.  Secrctariesi 
l  i  of.  H.  S.  Foxwell,  M.A.,  F.S.S. ;  J.  S.  McLeonan,  BJk.  | 
Cunstantine  Molloy  (Recorder) ;  Prof.  J.  Watson,  M. A.,  LLklX 

G.  — Mechanical  Science. — President  :  Sir  F.  J.  Bramwdl, 
F.R.S.,  M.Iiut.C.E.    Vice-Pre«denU :  ProC  H.  T.  Boveyi 
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M.A. ;  P.G.  B.  Westmtcott,  M.Tflit.C.B.    Seeratanleit  A.  T.  | 

Atehinn.  M.A.,  C.K.  ;  J,  Kennedy,  C.E. ;  I..  Ic^agc,  C  .\- .  ; 
H.  T.  Wood,  li.A  (Keoorder).  H.— Anthrop<jlogy.— IVesi- 
dent:  E.  B.  Tylor,  D.C.L.,  LL.D..  F.R.S.  Vice-Presidents: 
Prof.  W.  Boyd  Dawkins.  M.A..  F.R.S.,  F.S.A.,  F.G.S.} 
Prof.  DanJel  Wilson,  LL.D.,  F.R.S.E.  Seer«taii«t  &  W, 
I  lM.ii,  M  A.,  F.L.S.  (Recorder)  ;  Rev.  J.  Campbell,  M.A.  ; 
Walter  llurst,  B.S& ;  J.  U.  P.  Lemoiae.  It  it  expected  that 
flw  pridfe  ketm  wHl  be  bf  Mr.  Qwikci,  Dr.  Ddlteger. 
and  Prof.  Ball.  liberal  reiluciion^  of  fares  will  be  made  by 
the  steamship  companies  and  the  American  railways  ;  the  Cana- 
dian Pacific  Railway,  indeed,  gives  free  travelling  to  all  metn- 
bers  from  Anguat  1  to  the  tune  for  the  excarsioa  to  tbe  Rocky 
Mowilalii^  wUdi  It  olbi  free  to  tjo  laimlMn,  Ifenf  otbcr 
excarsions  hive  Ivren  arranged  for,  and  the  American  A»ociatk>n 
invites  the  members  to  join  its  meeting  and  excursions  at 
Phihidelphia  on  Scptcmljcr  3.  We  are  glad  to  see  tl.a;  Section  A 
is  following  tbe  good  example  let  by  Prof.  Lankester  in  Biolocgr 
lutyev.  AoireiiliraigBel  bySirWillian'nuNnoBbnboen 
issued  by  the  Committee  nf  Section  A,  inviting  the  co-operation 
of  mathematician^  and  physicist-,  and  requesting  those  willing  to 
read  papers  and  take  part  in  the  discu^sims  to  send  their  names 
to  tbe  Sectetariet  of  SecUon  A,  Britiah  Aasiciation,  Albemarle 
Street.  The  dllowlqg  nbfecte  have  been  eeleeied  ftr  apeclat 
di<iCTi«sion  by  the  Committee  : — On  Friday,  Aiigu"it  29,  The  Si  nt 
of  the  Electromotive  Forces  in  tbe  Voltaic  Cell.  On  Monday, 
September  1,  The  Cnneetfaii  ef  SaMfwIi  wUi  'tamtiU 

p; 


The  il-Mtli  is  .announced  on  March  I  of  Dr  I<aac  Tolhunter, 
F.R.S.,  the  well-known  mathematician,  at  hi^  residence.  Brook- 
dd%  CaadKidfe.  Dr.  Todhnntcr  was  born  in  iSee^  and  having 
pamd  aome  years  of  hii  life  aa  naher  in  a  Kbool,  proceeded  to 
University  College^  London,  and  when  twenty-f  >ur  years  of  at;?, 
entcri-.l  a  .in  undergratuate  of  St.  I  'lm'-..  He  ^rr.niuati-ii  in 
Mathematical  Tripoli  of  1848,  oh  aining  the  distinction  of  Senior 
WrM|^  and  first  Smith's  Prizeman  in  a  year  teilell  ptodaeeJ 
some  remarkably  able  men.  Dr.  Todhunter  was  in  due  course 
elected  to  a  Feflomhip  at  Sr.  JohnV,  and  sul>sequently  filled  the 
office^  of  assistant  tutor  and  |>rinci[ial  lecturer  in  mathematics. 
Dr.  Todhunter  is  well  known  as  the  author  of  numerous  mathc- 
■atieal  trcatiaee,  whidi  ban  obtained  a  wide  dmiUtion,  and 
are  rec  ignised  as  standard  works  of  educatioa  in  the  nntrersities 
and  public  schools.  His  treatises  on  the  "  Differential  Calculus," 
"Analytical  Statics,"  "Plane  Coordina'e  Geometry,"  "Plane 
Trigonometiy,' '  and  "  Spherical  Trigonometry, "  greatly  enhanced 
Ua  rsptatloa.  He  abe  psblldwd  mutoBs  denentaiy  worlcis 
alt  of  which  enjoyed  a  ktt^  drcnUition.  In  1871  he  obtained 
the  Adams  Priie  for  an  ecaay,  '*  Researches  on  the  Calculus  of 
Variations."  He  published.  In  1873,  "A  History  of  the  .Mathe- 
Bialkal  Theories  of  Attraction  and  the  Figure  of  tbe  Earth  from 
die  Ikse  of  Newton  to  that  of  Laplaee."  la  lS]r6  diereabo 
np)<eared  from  his  pen,  "  An  Account  of  the  Wiiriapiof  William 
Wbcwcll,  D  D.,  Master  of  I  ritiily  College,  with  telections  from 
his  li  erary  and  scientific  correspondence."  By  the  new  Univer- 
sity statutes  tbe  Unhrecnqr  was  aathacised  to  eooftr  the  degrees 
of  Doctor  in  Sdenee  and  DoetorlaLetten.  Dr.  Todlnnterwat 
among  the  first  upon  whom  the  distinction  nf  Doctor  in  Science 
was  conferred,  and  last  year  proceeded  to  that  degree.  \  few 
years  previously  he  had  been  elected  an  honorary  Fdlow  of  his 
CoU^  aa  a  flaark  of  reeognitka  of  his  great  OMthcmatical 
It  nay  be  met^oMd  that  Dr.  Todhnnter  took  aa 
port  in  University  aiTairs,  w.a.s  a  mcniber  of  several 
Syndicates  and  Buords  of  Studies,  and  an  elector  to  the  Pluntian 
Ptofessorship  of  Astron  imy.  He  had  been  in  failing  health  for 
■OMM  tiac^  and  a  few  wedu  ago  was  attaaked  with  pandyii^ 
wUeh  piecluded  all  hope  ef  lecox-ery. 


NATtrtAi.  HintHtT,  end  cspeaiaDy  PlJueitshty,  fa  Mf, 

have  sustainetl  a  great  losv  in  the  decease  of  the  «.eptii.igcn!ni:> 
Alibt  B'-ugnone,  who  died  at  Palermo  on  the  3^1  of  last  montL 
He  published  several  excellent  )>apers  on  the  recent  and  Pliocea 
•hells  of  his  native  island,  which  were  illusttated  by  his  on 
pendl.  HbnaliMHMappannfiNai  dM  oUtniycBdlsliR 
been  Rugnoae.  WemdentandthatUBvaliMUteallMliavw 
for  sale. 

M.  Pays  VMi  at  die  lart  meetiiV  of  die  AoMlea^  of  Saim 

the  draft  of  a  resolution  which  will  be  pretMled  bf  At 
Commission  appointed  to  report  on  the  removal  of  die  Ob 
servatory,  and  which  will  be  discussed  by  the  Academy  at  us< 
of  iu  next  private  sittiivc  It  approves  the  removal  of  tl< 
Observatory  to  a  rftt  in  dose  preniari^  to Flui%  and  tlics^ 
of  the  i;r  tmds,  on  condition  that  the  existing  buiMinj  wiH 
rcuiatn  intact,  and  so  much  land  as  is  necessary  for  cxcciitii){ 

Tiii:  Academy  of  Sciences  has  nominated  M.  Dnimt 
member  in  ths  Section  of  Geometry.  Mr.  Darlwux  if  the d>» 
of  a  mathematical  paper  published  in  Paris,  and  the  ..inh  v 
nnmeraas  aiemoin  00  analysis  and  geometry  phottd  ia  tbe 
Tr»m»ttimtt  of  die  Academy. 

M.  BkrTKAND  has  i  -lU  1  ihc  first  iiumi.cr  r.f  .1  monthly  iSt-> 
noarical  jonrnal  pablisbed  by  tbe  Observatory  of  Paris  naJer  ti< 
title  of  the  iMMk  Itb  edited  by  M .  1  i>serand,  with  tbe  0 
opmtion  of  a  number  of  astronomers  of  the  Paris  Obsemtocy. 

Uliuxa  tbe  auspices  of  the  Paris  Ceographiral  Sodciy  a 
eonrse  efleetinea  b  beiag  ddivered  by  flone  of  the  most  eained 
French  men  of  science.  1  hesc  lectures,  dght  in  anubcr,  vt 
held  every  Monday,  at  8.30  p.Tii.  ;  they  began  on  Felnwyt^ 
and  end  on  March  31,  in  the  Hall  of  the  (lei  t^r.-.]  !  ic.1l  Society. 
Tbe  following  are  the  sobjecU  of  these  lectures  :— .M.  Faye,  uf 
the  tnsUlnte^  the  oonnectiaa  of  astronomy  and  geography  in  tlx 
].riiicij«il  jxrriods  of  liistory  ;  M.  de  Lapparent,  1I.E.,  idilbfll 
the  globe  ;  M.  K.  i  uclis,  M.F.,  distribution  of  mlaenkj  I'- 
Mascart,  director  of  the  Meteorological  Burean,  diaate;  M. 
V^lain,  lecturer  at  the  Sorbonne^  gbciers  and  their  acitoa  m 
the (diefs  oF  the  i^idie;  M.  Boreas,  profiesiar  at  the  Mtueoa 

of  Natural  Hi  tnr\-,  gcagnphical  distril  ution  of  plants  ;  M.  t  i- 
Perrier,  prufes-or  at  the  Hnaeum  of  Natural  History,  lhedef<ii= 
of  the  sea  and  their  inhabitants  ;  M.  AljAonse  Mane-M»>--^N 
of  the  InstitBtc^  gMgrapbioal  distribution  of  sainak  Tlx 
coanevrill  be  condnned  Beat  year.  Infonaadoa  re<p«*«« 
.ibovc  lectures,  to  which  the  public  is  .ndmitt.  d.  irjy  !<l«d< 
the  rooms  of  the  GeognpUcal  Society,  1S4,  isuuitvirf  St 
GeraMln. 

TiiF.  Rev.  Marc  Dechevrens,  S.J.,  of  Zi-ka  wei  Ohwnyq. 
writes  to  us  under  date  January  22,  that  the  sky  there 
to  exhibit  remarkable  colours  ;  during  this  winter  ibe  lodi** 
li^tappoucd  to  M.  Dechevrens  to  be  more  feeble  thaaiapK^ 
eedfngyeart.  He  hidores  a  letter  frm  Dr.  D.  J.  Ma«i«)> 
of  H.iTil  <i\v  t  >  the  A'  rM  China  Daily  Ava-r .— "  A  jihuiiiart" 
similar  to  the  '  grecu  sun  in  India'  (observed  at  Ceytfla  bm 
September  9  to  11  inclusive  ;  from  various  portions  of  ll* 
Indtaa  Oeeui  on  ttie  loUi  aad  ijtb  i  and  at  Tiichioopoir.  i'^ 
some  three  weeks  preeeding  Ootober  a)  bss  ben  «b>*^ 
several  times  at  HanV  iw  ;  on  Novcni?.er  I"  by  the  Rev.  A. 
Nightingale,  and  on  another  occasion  about  the  s,inie  tiiB*  (^•'' 
unrecorded),  and  again  s  j  recently  aa  December  29  by  the  R'j' 
G.  John  and  Rev.  A.  Foster.  On  these  oeeedoos  thesun^J 
before  setting  was  of  a  pale  green  tint,  the  cdoer  deep^<  * 
tlie  otl)  declincil  ;  then  followxd  an  exhibition  of  the  8^"^ 
rcdncFS  of  the  western  and  southern  horizon,  which  »ta<*  ■* 
early  part  of  December  bst  has  been  observed  from  the 
br  into  the  interior.   Information  fieos  olher  pert*  <>* 
rcspcciing  the  ' green  sun '  b  a  ( 
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Trs  latest  oAicial  report  on  the  condition  of  the  districts  over- 
wltdmed  bjr  the  Krakatoa  eruption  states  that  the  sorviving 
{nhabitaats  of  the  variou  villages  have  reuaenbled  under  their 
headmen,  and  are  erecting  their  hats.  The  volcanic  a<hei  did 
little  h.irni  to  the  soil,  the  growing  crops  all  pre  cntin  ^a  luxuri.mt 
appearauce.  llie  trees,  however,  have  suffered  greatly,  as  bod 
some  of  the  coffee  pbntations.  Two  baji,  LunpoBg  and 
Scmengka,  which  were  blocked  np  ligr  tht  fielda  of  praioa^  were 
free  faj  the  middle  of  December. 

On  •  amncr  nii^ef  ittttwenin  in  HSgriifiMxIili,  in 

Sweden,  saw  a  shining  object  fall  from  the  sky,  dijappcaring 
behind  a  stable.  Search  was  made  for  the  meteorite,  according 
to  the  statements  of  the  woxan,  but  without  succes'i.  La^t 
aatomn  it  «a^  howewi  accidentally  discovered  near  the  spot 
iadicated,  and  has  now  been  fofwtrded  to  proper  qnarters  in  the 
town  of  Oskanhanna  The  Mirface  nf  the  meteorite  appears  an 
if  it  had  been  wdded  from  various  sub^unces  ;  it  is  about  the 
■iM  ef  •  Ullireoeli  IhI^  toy  fUdi,  and  futi^  •  UtUe  over 

I4lblL 

M.  W.  Dt  FoNVtSLls  writes  t— "  I  took  the  liberty  of  sug- 
gesting in  one  of  the  last  bsues  of  the  Mile  de  Paris  a  scheme 
for  discovering  clock-work  in  parcels  deposited  in  luggage* 
foeiw.  AldtthnieedMnkI  be  Ud  flat  on  wooden  taUaa 
supported  by  iron  feet,  and  not  nailed  to  them  ;  the  lea<it  noUe 
within  the  parccU  would  be  made  audible  if  a  microphone  of 
proper  construction  were  placed  on  each  table.  The  charge  for 
keying  iboald  be  made  heavier  to  diminish  the  nnmber  of 
parcels,  and  Ae  ^igb^  of  opcaing  opdooal  with  the  railway 
companies/' 

The  Commission  f;r  Montsiurii  Observatory  held  its  annual 
nttii^  at  the  end  of  February.  It  was  reserved  to  ask  from  tlie 
M nnicipal  CmubiI  an  iacfcaae  of  the  imnnfll  aUoGiliont  which 
is  somewhat  leas  than  laoo/.,  eailadve  of  some  eitn  ehaifes. 
But  it  is  not  .Mip])Oseii  the  request  will  1>l'  j^ranted,  and  a  diminu- 
tion is  rather  expected.  It  must  be  remembered  tliat  meteoro- 
logleal  observations  are  now  c^ndnetcd  at  Montaoofi^  at  Rare 
Sidiit  ManTt  and  at  the  Pari*  ObeernUory,  almost  on  the  same 
priadpiet  and  with  aaaiotODt  In^trnments.  It  i*  curions  to  see 
tUt  triple  working  by  almost  independent  adnriidalnliona. 

Thf.  long  isolated  kingdom  of  Corea  having  now  been  de6- 
nitely  opened  by  treaties  to  European  trade  and  residence,  we 
may  »oon  expect  En);li-h  scholars  to  take  their  part  in  exploring 
its  Inngoage,  litcraiare»  and  history.  For  the  benefit  of  those 
about  to  atitdy  to  ibe  new  fieldt  it  nay  be  well  to  lOcaH  die  fact 
tli.it,  s  )  far,  we  are  entirely  dependent  OB  Froneh  pricali  for  the 
meagre  knowledge  we  possess  of  the  country.  There  Is  a  paper 
in  Ibo  TransaelioHt  ef  Iht  Royal  Atialic  S.'^i/fy,  by  Mr.  Aston  of 
Jnpan^  en  the  Corean  language,  but  the  two  works  to  which  for 
some  yean  to  enne  Evropean  atndents  nrast  fint  reiiit  are  tbe 
Grammar  and  I)ictioniry  edited  by  M^^r.  Ridel,  and  published  by 
Ltvy  of  Vok'ihama.  The  latter  appeared  in  1879,  and  i-.  a 
large  volume  of  some  7DO  pages,  containing  a'>out  30,000  word'. 
Tlie  native  words  are  aecempaniod  not  only  by  a  Frnch  tnnt- 
literation,  bat  also  by  the  Chtaiese  eharaeters  representing  them, 
fn  tliat  the  work  cm  !.c  use  i  liy  a  Chin»sea>  wcllasa  European, 
and,  to  those  who  aheady  know  Chinese  or  Jajmnese,  an  addi- 
tianl  cKflanation  is  thus  supplied.  All  that  ia  known  napcctiac 
COnaBjr  in  the  ptieaU— its  famw^  lloi%  arte,  manners,  and 
customs"- 'finda  a  plaee  fai  Ae  votnme.  An  appendix  gives  a 
brief  iketch  of  the  grammar,  wbil  •  aiio'hcr  contains  the  geo- 
graphy, the  names,  and  position  of  the  provi  ices,  mountains 
riven,  and  chief  towns.  The  Grammar  waa  pnbliahed  last  year, 
nod  contains  an  introdnction  01  the  character  of  the  Corean 
language,  and  a  compailion  of  it  with  Chinese,  as  well  as  appen- 
dices on  tbe  divisions  of  tiuoe,  weights,  measures,  the  mariner's 
compass,  Ac   Thnngbont  tite  Ea«t  tbe  Catholic  missionaries 


have  been  tbe  advanced  gtiard  of  Karopean  science  and  methods 
of  Itndy.  The  volumes  which  th^  pradHced  nearly  a  hundred 
yean  ago  on  China  art  iUll  aa  aoecMtiy  to  thorough  study  of 
that  country  as  they  were  tbea.  The  student  who  cannot  refer 
to  the  original  authorities,  as,  for  instance,  Chinese  history,  li.i  l, 
untii  tlie  recent  publication  of  Mr.  Boulger's  work,  to  go  to  tbe 
long  scries  of  volumes  pabUriied  towards  the  dose  of  thn  bit 
century  by  tbe  Sodct^  des  Missions  Etning^res  under  At  oditor- 
diip  of  de  Mailla,  Amyot,  and  other  missionaries. 

Ws  lenm  ftom  Seunet  that  at  7.24  p,m.  on  January  25  earth- 
quake wnvw  wwt  tedieated  by  the  ddiaate  levds  of  tho  attro- 
nomical  fai^liuueuts  of  tbe  San  Flandaoo  Obacfvatoiy.  Tlw 
ani]>litudc  of  e.ich  vibration  wxs  three  sc coml  ■  of  arc  in  tlUM 
seconds  of  time,  and  they  continued  for  twenty  minutes. 

At  tte  l8«t  meetii^  of  the  Soeiolt^cal  (Spencerian)  Seedon 

of  the  I'l  rmingliam  Natural  Historj-  Society  it  was  decided  to 
commence  making  an  index  to  tbe  study  of  .Sociology,  l^etters 
were  read  from  Mr.  Spenoer  approving  of  the  system  about  to 
be  adopted,  and  stating  that  time  and  health  had  alone  prevented 
him  oommeDcing  such  an  aadertaUng  preHonaly. 

Thr  Wcstph.alian  Provinxial  Verein  for  Science  and  Art  is 
abont  to  pohiish  a  laige  work  entitled  **  Vlmfkiim'*  Tbierleben 
in  Wort  vnd  Bftd."  The  Sodety  also  Intends  estabUUnf  a 
Provindal  Museum. 

At  Berlin  a  branch  of  the  Germaa  Meteorological  Sode^  was 
f^>«nded  on  Jannary  99  last. 

We  are  pleased  to  Icani  that  a  complete  caial  iguc  of  the 
Reference  Department  of  the  Nott'ngham  l-'ree  Library  is  in 
c  mr$e  of  preparation,  but  as  that  will  be  the  work  of  some  timc^ 
class  lists  have  been  issued  for  public  use  in  the  meantime.  The 
publicatioo  noticed  in  these  columns  on  January  31  was  one  of 
these,  already  supplemented  considerably. 

At  the  suggeatkm  of  the  Anstriaa  Crown  Piins^  a  work  00 
tbe  ethnography  of  the  Baqiin  ia  abaot  to  be  written.  Mannia 
Jokaj,  the  well-known  Homarfan,  has  boan  Intnntad  with  tbe 
task  of  editing  it. 

A  smu  diode  of  earthquake,  kttiog  two  seeonda,  was  fdt 

at  4  a.m.  on  February  25  at  Chios,  Tchc;me,  and  Vourla.  So 
far  as  is  known  at  present  no  damage  has  been  doic.  An 
earthquake-wave^  lasting  about  fifteen  minutes,  and  inundating 
part  of  the  towub  wna  noticed  at  MontevUeo  on  Jannaiy  14,  at 
7.309.01.  The  weather  was  fint;  ftediradionefthnwnm  was 
fro'ii  the  Taiigonian  coast.  Scvml  people  wat*  dfownod  on 
the  south  s  dc  of  the  town. 

THB  death  is  annoonoed  of  PMf.  Hdmidi  Karl  Bei|hnuh  tbe 
well-kmwn  geographer  and  historian.  Hirn  at  Kitve  on  Mtf 
3,  1797,  he  died  at  Stettin  on  February  17  hst. 

AM  Eoginecdng  ExUfaitkm  win  be  held  at  Bredan  from  June 
9  1 1  1 1  next. 

The  additions  to  the  Zoologicil  Society's  Gardens  during  the 
past  week  include  a  (irey  Ichneumon  {^HerpfsUs  griuus)  from 
India*  presented  by  Mr.  J.  B.  Drew;  an  Arabian  GaseUe 
(OiwAb  mwMm  ?)  fran  Arabia,  preaaMod  by  Lieut.  Brown, 
R.N.  ;  two  Herring  Gull<  (/  7r«f  ar^tn'.atus),  European,  pre- 
sented by  Mr.  G.  1).  Macgrcgor  ;  a  Ring-necked  Parrakeet 
\PtalttorMis  lorquatui)  from  India,  presented  by  Ifr,  J.  Biehl ;  a 
Blade-beaded  Gull  {Larut  ridilmHdm),  European*  preaentcd  fay 
Miai  E1i«e  Cooper ;  eight  Hoary  Snakes  (Orvadb  mmo)  ftem 
South  -Xfrica,  pres<Mitevi  by  .Mr.  C.  1!.  PiUans  ;  aRobbt;n  Islmd 
Snake  {Corondla  fh^arum)  from  South  Africa,  prcNcntcd  by 
Mr.  R.  A.  Roljert-on ;  a  Common  Heron  {.IniM  dnerea),  a  Cirl 
Bunting  {Bmbtrim  mMkt),  British*  a  Banded  Parrakeet  (/Wr- 
ornu  fasdatHs\  tron  India,  purchased ;  three  Mute  Swana  {Qtgmm 
tiUr),  Euro^>ean,  received  in  cxchan;»e  ;  vl^^i  Urown-taUwd  GcT 
billes  {GtriiilHS  tryth/runu),  b:>m  in  the  Garden 
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THE  SIX  GA  TE IVA  YS  OF  KNO IVLEDGE ' 


T  THANK  jranmMtwaaalf  for  dttlMwoarTMliftve 
*■  m  flpciHpg  «e  tn  beiOBr  \»t  Mi  iit.  Ivilmflwliaiioww7 
hl^;  hat  whan  Iloofc  Ml  Ae  lot  of  «<di«dtiMd  naawho 
lMM«M«0«ildawiadH«fiee.  I  feel  alanned  at  the  mponn- 
UUlr itnMWdMttlMB.  Avery  pleaaof  duty,  boimer, 
tarn  dnNfy  pctteawd  la  tb»  iaiecaug  and  not  oncroBt 
taotiMk  «•  ofeve  BOW  COM  fluoufl' 


my  hand  into  ttii  bowl  of  hot  mter. 
water,  I  pcrteiTC  •  wy  dotinet 
!■  fSM  >  wmtiBti  of  wM>imm,  orof  1 
Idipanr  hand  into  thia  huin  of  Iced  water. 

Ii  this  a  aeniirtfcm  of 


'  foM  ^nuf^  I  VQud  ^huUy  speak  on 

]  prizes 
>  so,  it 

.  be  more  for  my  own  grati6cation  than  for  yonr  pleasure 
•ad  profit,  and  I  fed  that  I  shall  best  consult  your  wuhes  in 
pasfiinj  on  at  onoe  to  Che  «d))act  of  tlw  address wmeh  it  beeomes 

my  duty  t  >  give. 

The  title  of  the  subject  upon  which  I  am  goin^  to  speak  this 
evening  mighl  be — if  I  were  asked  to  give  it  a  title — "  The  Six 

Gateways  of  Knowledge."  I  feel  that  the  subject  I  am  ahwt 
to  brinjt  before  you  is  cloudy  connected  with  the  studies  for 
which  the  several  prizes  have  been  given.  The  que^tim  I  am 
going  to  ask  you  to  think  of  is  :  What  are  the  uieiin^  by  which 
the  human  mind  nc'iuires  knowledt;e  ofcxlern.il  maltcr? 

John  Hunyaii  liken-  tlic  liunnii  nnl  in  a  cil.i  lc-l  r,'i  .1  lull,  sclf- 
Colitauied,  h.ivin.;  nu  uic.ui>  "f  coiniuunicnion  will;  tlir  outer 
world,  except  hy  five  t;itc- — Kyc  (i.\le,  G.i  '',  .Mouili  (laic, 
NoHC  G^e,  and  l  ed  <iate.  Itunyan  clearly  wm  in  want  of  a 
word  here,  lit-  u  «s  "  fcol"  in  the  seu'-c  of  "touch,"  a 
dc-ii^nation  u  hkh  to  tin  - tiny  is  so  commonly  u^cd  tli^it  1  can 
scarcely  accuse  it  of  beiiif;  incorrect.  At  the  sntne  time,  llic  inr>re 
correct  and  di»tincl  deMj^mlioa  unJoul'tedly  i-.  the  ■cn-c  f 
touch.  The  late  Dr.  (Jcorjje  WiKon,  first  I'rofes-or  of  Tech- 
ooloj^y  in  the  Uiiivcr-ity  of  K<liiil>ur;;h,  ;;avc,  some  time  before 
his  death,  a  beautiful  llttif  ho  ik  umUtr  tli  -  title  of  "  The  I  ivc 
Gnti-'.'  ly- of  Knowlo<l;^r,"  ill  which  he  .pi 'tL>  I'lliii  lUi  iy.iii  in 
the  lamritT  I  hnve  indicated  t  i  y m.  lJut  1  liivt  sai  l  .m  r^Ic- 
way>  of  knov\  led,;e,  and  1  mu-t  endeavour  to  justify  ihiy  siyiii^. 
1  am  going  to  try  to  prove  to  you  that  we  have  i-ix  scn.«:i— that 
if  wc  .irc  to  number  the  .scn-es  ;il  all  \\c  must  make  them  .'■ix. 

The  only  census  of  the  senses,  so  far  a.s  I  am  aware,  that  ever 
made  thern  more  lliaii  five  l.ct'iicwa.s  the  Irishtn.in's  reckoning 
of  <irven  senses.  1  presume  the  Iri^hnian'.s  -eveiith  scn-e  «as 
c<iiiiini>'i  ^eiisi;  ;  and  1  believe  th>t  the  lar,^'c  j  si  mi  of  that 
virtue  l)y  niy  couuiry;ni.-ii — 1  s|icak  as  an  L-i-hmin  —  I  say  the 
large po<»^ession  i  l  the  eventli  sense,  which  I  believe  Iri-hmcn 
have,  and  the  cxcrcisi  of  it,  will  do  more  to  alleviate  the  wocs  of 
Ireland  than  even  the  removal  of  the  melancholy  ocean  which 
surrounds  it-  h  nes.  .Still  I  cannot  scicntilically  sec  h  m  we  can 
make  more  than  six  senses.  I  »hall,  h'jwcvcr,  shoul  1  time  per- 
mit, return  t  )  this  i^uestion  of  a  seventh  sensi\  and  1  shall 
endeavour  to  throw  out  saig^estions  towards  nn-'  crmg;  the 
question — Is  there,  ur  is  there  not,  a  ma^nstic  aensc?  It  is 
possible  that  there  is,  bat  facts  and  olservatMaS  SO  ht  give  tU 
no  evidence  that  there  is  a  magnetic  sense. 

The  six  semes  that  I  intend  to  explain,  so  &r  as  I  can,  this 
evening,  are  according  to  the  or»lin«rv  i»iiumfmtion,  the  sen.se  of 
ri^it,  the  sense  of  hcarin.;,  c:  '>(:  of  smell,  tiie  tense  of  taste, 
aad  the  sense  of  touch,  divided  into  two  departments.  A 
hundred  years  ago  I>r.  Thomas  Raid,  Piofenor  of  Moral  Philo- 
sophy in  the  Untvenity  of  Gla.<>gow.  pointed  out  that  there  was 
a  broad  dittioelioilbrtween  the  sense  of  roughne>s  or  of  resist- 
ance, which  was  possessed  by  the  hand,  and  the  sense  of  heat. 
Rdd's  kIc.'i  has  not  I  think  been  carried  out  so  much  as  it  de- 
We  do  not,  I  believe,  find  in  anv  of  the  eleoientaiy 
I  on  natnal  philosophy,  or  in  the  phyHologlsIa'  writings 
vpon  the  senMSi  a  distiact  reckoning  of  six  senates.  We  have  a 
great  deal  of  eiqihaBlian  aboat  the  muscular  se-nse,  and  the 
tactile  sense  ;  but  we  have  not  a  clear  and  broad  distinctioa  of 
the  sense  of  touch  into  tuo  departments,  which  seems  to  me  to 
follow  from  Dr.  Thomas  Reid's  wa*  of  explatnii^  the  aenaeof 
touch,  aithoi^  be  does  aot  hioNdf  distinoly  fomalata  the  dii- 
tinctio  >  I  am  now  ^ing  to  explain. 

The  sense  of  touch,  of  wUA  die  organ  commonly  ooasidered 
k  the  hand,  bat  which  ia  posMHcd  bv  the  whole  sensitive  snr- 
bm  of  the  body,  ia  very  distiaoily  a  oonble  ^lality.  If  I  toudi 
aaif  objcel^  I  peraehttaeoaplleBtioB  of  ■eavktiooa.  I  perceive 
a  oerteia  acute  of  fottj^naw,  bat  I  alio  pefodte  a  vary  distinct 
aaasalioa,  ivbieh  fa  aot  of  rj«ghaeM|  or  of  eaiootbaen.  There 
an  two  aeasations  here,  let  os  try  to  aaalyae  theok  Let  nw  dip 

*  An  AJdreis  at  th«  Midland  Instimtc.  Rlrm  ivt>im,  October  tM}.  by 
Praf.  Sit  Willtam  Thoouoo,  IX.D.,  F.K.S.,  prcudcot 


No.  Is  this  comparable  with  that  fanner  seess- 
tiottofbatt?  I  say  yea.  Altboagh  it  ia  opposite,  it  is  eaBpa^ 
ablewMi  ^a  iitiiiitifi  of  beat  laai  ant  goiKtosndat  tM 
have  two  MOHliaai  fa  ftia  departaent-Hi  aMHMoa  of  Vaa,  nl 
a  sensation  of  cold.  I  diaH  endeavour  to  explain  tkst  the  p»- 
cepttons  of  heat  and  of  cold  are  perceptiooi  of  dUfamt  dsHHs 
of  one  and  the  same  qualitf,  but  that  tbat  qailiigr  b  nam^ 
different  from  the  sense  of  ronghneas.  Wdl  aow,  wbat  b  te 
sense  of  rourimess  ?  It  will  take  me  some  time  to  enhla  it 
fully.  I  ghall  therefore  say  in  advance  that  it  is  a  sense  of  fm; 
and  I  sliall  tell  you  in  advance,  before  I  justify  completely  whst 
I  have  to  say,  that  the  tax  seoics,  regarding  which  I  with  to  ^ 
some  explanation,  are  :  the  sense  of  sii;ht,  the  tense  of  hcsnK 
the  seii-c  of  taste,  the  sense  of  smell,  tbt  sense  of  heat,  andul 
sense  of  force.  The  sense  of  force  is  the  sixth  sen'^;  or  tie 
senses  of  heat  and  of  force  are  the  sense  of  touch  divided  km 
two,  to  complete  the  eaoaaa  of  was.  that  I  aai  twliaiuai'lifli 

demonstrate. 

N  ow  I  have  hinted  at  a  pos  ible  iorealh  sense— a  msgoelk 
seii-e  and  thoiiijh  out  of  the  line  T  propa-e  to  follow,  asd 
althou.^h  ti'iie  i.  precious,  and  d  e-  r.ot  p-jinut  much  of  di- 
gression, I  wish  just  to  remove  the  ilea  that  1  a'li  in  any waj 
su^^c-tiiii;  anvlhing  towards  that  wretched  u;.erstiaon  of 
am  ii.il  ma^.iclisin,  and  table-turning,  ami  spiritualis.i;,  and  me- 
mci  i-in,  and  clau  vovaiice,  and  spirit-wrapping,  of  wluch  »t 
h-ivi;  luMrd  s  ■  much.  There  is  110  sfvcnlh  en-e  of  the  xptic 
kind.  Cliitv  ivaiic-,  and  the  like,  are  the  re  ult  »f  bio  ob- 
servation chiefly,  SI. mewlnt  mixed  up,  however,  with  the  effects 
of  wilful  iuip  >siure,  acting  on  an  irn  ictmt,  trusting  uunJ.  fct 
if  there  is  not  a  ihstinct  magnetic  sense,  1  -ay  it  is  a  very  gre»! 
wo  iiur  that  there  is  not. 

Many  jiresffit  kmw  all  .ali  uit  ma^iicti-m.    A   very  hrje 
nuuil'Cr  of  |niiiib  hav  e  gained  an  immense  a  nount  of  \al'Jilil« 
knoadddge  in  \arioUs  'iiKjects,  from   the  classes  carrieil  on 
nightly  witliin  the  walls  of  tlie  bii inin.;liain  .'.ud  M 1  k.'.'hI 
tnlc  ;  and  I  can  sec  from  ihe  prizes  lliit  have  Ikcii  awarded,  i:^'. 
that  I  have  ju-i  nou  had  the  pleasure  of  di-lii' 'uiin;;  f<sr  rtCei- 
Icnce  and  ■.inifiLiency  in  this  do])artment,  that  nimy  havcitinic. 
of  tiia'^ncti  -ns.     I  liad  ih'j  plca-ure  of  seeing;  the  ela-s  rixviii 
morning,  and  I  wished  1  ould  Ijc  in  them  in  the  cvc  irngtorfc 
the  studies  .is  carried  on  in  them  every  evening.    Well  now,  tut 
study  of  magnetism  is  the  study  of  a  very  recondite  subject.  W  e 
all   know  a  little  about  the  mariner's  c>iiiipiss,  the  nccdit 
uointing  to  the  north,  and  so  on  ;  but  not  many  of  us  have 
far  into  the  subject,  and  not  many  of  us  understand  all  the  r«*t 
discoveries  in  electromagnetism.    I  c  luld  wish,  had  I  the  tppi- 
ratns  here,  and  if  you  would  allow  me,  to  show  y  'J  "in  « 
ment  in  magnetism.    If  we  had  before  u«  a  powerful  mipteu 
or  siy  the  machine  that  is  givioK  us  this  beautiful  electhc  ligW 
by  which  the  hall  i«  iUaminated,  it,  serving  to  exciic  .m  flfcir^ 
magnet,  would  be  one  part  of  oar  apparatus  ;  the  other 
would  l>c  a  piece  of  copper,    Snppi'e  then  we  had  this  .ir 
atus  I  woiiM  show  you  a  very  ^vondcrful  disonery  ma  t 
Faraday  and  worked  out  admirably  by  Foncauli,  an  Mcdit* 
French  experimenter.    I  have  said  that  one  part  of  this  ^■<t»'■ 
aim  would  lie  a  piece  of  copjier,  but  silver  would  answa  « 
wclL    Probably  no  other  metal  than  copper  or  silver— cotaiflf 
no  other  one,  of  all  the  meUls  that  arc  well  known,  and  ol>u>«- 
able  for  ordinary  experiments — possesses,  and  no  other  mtin  ^' 
rabtUnee,  whether  metallic  or  aot,  is  kB04rB  to  pM*"^.*2l 
thing  like  the  Mmede>ree  m  copper  aad  sUtct,  tteqanV 
now  going  to  call  attention  to. 
The  qaaltty  I  refer  to  is  "  elaatric  ooadactivity,' 


i.k  1<J 


sad  At 


The  qaaltty  I  refer  to  u  "  tmiuic  ooaoacoviiy.  rr 
nuk  cf  tbat  quality  in  the  eiperinaat  I  aat  aow  Rooc  1^  » 
aeribe  ia,  that  a  piece  of  copper  or  a  pleoe  of  silver,  la  m 
betwcea  the  poles  of  a  nMRael^  wiU  falf  down  tlowlr  ss  if  « 
were  Mliaa  throagfa  mtL  I  take  this  body  and  let  it  Ml- 
Maaj  of  70a  hcK  win  be  aMe  to  cakalate  what  fractioa  oi  a 
seooad  it  takca  to  All  oaa  foot.  If  I  took  this  piece  ofcopP* 
pUoed  it  just  above  the  space  between  the  poles  of  ^V'^'^'T 
electromagnet  and  let  it  go,  yoa  woald  eee  it  fall  «lo«"y*7J 
befm  yon;  it  would  pcrhapa  take  a  qaaiter  of  a  minute  to  w 
a  few  laciies. 


This  experineot  waa  aanfad  oat  ia  a  ■mtpewerfUiyf 
by  Loid  Lindsay  (now  Lacd  Ciwrfbcd)^  mdM  by  Ma  On» 
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udl  F.  Varley.  Both  of  tbnsc  eminent  men  desired  to  inve-ti- 
gate  the  [ihenomcria  of  me^merisni,  which  hnd  been  caU«<.l 
animal  inaj^'ULMism ;  ai>d  they  very  enrnestly  set  to  work  to  make 
a  real  physical  experiment.  They  a<ked  themselves,  Is  it  con- 
ceivable that,  if  a  piece  of  copper  can  scarcely  move  through 
the  air  betw  ecn  the  poles  of  an  electromagnet,  a  human  liciotf 
or  other  living  creature  placed  there  would  experience  no  eflfcct  ? 
Lord  Lindsay  i;i>t  an  enornv>ax  electromagnet  made,  ao  large 
that  the  bead  of  any  person  wikhing  to  try  Uie  e]iperimcat  could 
get  Well  t>etwecn  the  poles,  in  a  region  of  eaceasively  powerful 
■Mgnetic  force.  What  was  the  revolt  of  the  experiment  ?  If  I 
were  to  »ay  nothing!  I  should  do  it  scant  justice.  The  resalt 
waa  mar%-elloas,  ana  the  marvel  is  that  nothine  was  perceived. 
Yoar  head,  in  n  >p9ce  through  which  a  piece  of  copper  falls  as 
if  through  uiuri,  ]icrc«-ivcs  nothing.  I  say  thi<  is  a  very  great 
wonder  ;  but  I  do  not  admit,  1  d  *  not  feel,  that  (be  inveatintiaa 
of  the  subject  it  completed.  I  eanno-.  think  that  the  qonlKy  oiP 
r  to  space  which  produces  such  a  prodigious  cfTect  upon  a 
*  metal  can  be  absolutely  without  any — it  is  certainly  not 
any  eflcct  whatever  on  the  matter  of  a  Uviog  bbdj ; 
•oA  Oat  it  eia  b»  absolutely  without  any  ptrttftWt  dbot  «Aat- 
ever  OB  the  matter  of  a  living  body  placed  inere  seems  to  me 
not  peoved  even  yet,  although  nothing  has  hem  fend.  It  b  so 
mvrdloaa  that  there  ahoold  b«  no'o&ct  at  all,  tlmt  I  do  belitve 
and  fed  that  the  experimaat  it  worth  Kpeatiag;  and  diatitii 
worth  examining,  whellier  or  Mt  an  exceedingly  powerfnl  nag^ 
netic  force  has  any  panopdbb  eflcct  npon  a  living  TCgetaUe  or 
•ainalbo^.  I  »okc  Ihaa  of  •  levciiili  acMe.  Ithtokiljart 
posabto  that  ttya  »y  U  a  in^rrtc  aeaaa.  I  ttiali  it  peMada 
tbat  an  cnoBdiag  powaiful 


with  teat  or  iirae  or 


itfcat  ofteB  ocenrti*.  "b 
»?"  tfaaaaj  hw—  bdag  a  percepdon  of  «ilaBUkit|  in 
^  air?  W«U,  aontwlHt  dmilar  proposala  for  experiment 
lajgjtf,  perhaps,  bo  ouide  widi  riiiiiiiTn  to  dectridty ;  but  there 
are  oetUin  reasons;,  that  wonld  take  too  long  for  nte  to  explain, 
tliat  prevent  me  from  piariag  tlie  electric  force  at  all  in  the  same 
category  with  magnetic  fene.  There  would  be  a  surface  action 
that  woaU  annul  prseCkalhrthaiarae  in  the  interior,  there  would 
be  a  deinite  teoaation  which  we  ooaU  distinctly  trace  to  the 
sense  of  touch.  Any  one  pnttiaf  hit  hand,  or  his  face,  or  his 
Iwir,  in  the  neighbourhood  of  an  electric  machine  perceive*  a 
aensatioR,  and  on  examining  it  he  finds  that  there  is  a  current  of 
air  blowing,  atKl  hU  bair  is  attracted  ;  and  if  he  puts  his  hand 
too  near  he  finds  that  there  are  sparks  passing  l)etween  his  hand 
or  face  and  the  machine  ;  so  that,  before  we  come  to  any  subtle 
question  of  a  pos  iblc  sen-e  of  electric  force,  wc  b.we  distinct 
mechanical  agencies  which  give  ri^e  lo  senses  of  temperature 
and  force  ;  but  that  this  mysterious  wonderful,  uia||;iietic  force, 
due,  as  we  know,  to  rotation*  of  the  molecules,  could  l-e  ahsn- 
lutely  without  effect — w  ithout  percf.itiblc  cffcc  i  n  .iutiu:!'.  t  < '  ■ 
nomy,  seems  a  very  Motnlcrful  result,  aii<l  at  all  event-  u  i-  n 
subject  deserving  caieful  invcslif^ati n.  I  no  uiic  will  think 

I  am  favouring  the  superstition  of  nic^nmnsiu  m  wh.it  1  bave 
said. 

1  intend  to  cxi>lain  a  little  more  fully  mir  (>erceptioas  in 
connection  with  the  doulilo  sense  of  t oucli  — the  sense  of  tem- 
perature anil  the  sen*c  of  force — should  time  permit  before  I 
c  onclude.  But  I  mu-t  first  say  somcthm;,'  of  thr  other  scn  cs, 
because  if  I  sjieak  too  much  almut  the  -riiM->  of  force  and  hc.it 
no  time  will  be  left  for  any  of  the  oilier;.  Well,  now,  l.-t  us 
think  wliat  if  is  wc  perceive  in  the  >rii^e  of  hearing.  Acmisiics 
is  one  of  the  studies  of  the  Hinningliain  and  Midland  In-titute, 
of  uhich  wc  have  ln-ard  iii.-ir.y  limes  this  evenin-.;.  Acoustics  is 
the  science  of  lic.irin).;.  .\nd  what  i-  lirarint;  ?  Hearing  is  per- 
ceiving sometiiliig  with  the  car.  What  is  it  we  j  crceivc  witli 
the  ear  ?  It  is  something  we  can  also  perceive  without  the  c.ir  ; 
something  that  the  grcalc-t  m.rslcr  of  sound,  in  the  ]><>e'ic  anil 
artistic  scn-e  of  the  word  it  all  i  vents,  th.it  ever  liv«-*l — Beet- 
hoven— f'lr  a  threat  part  of  his  life  could  not  j^erceive  with  his 
car  .".f  .ill.  He  was  ilcaf  for  a  great  part  of  Irs  lilr,  xw.  iturio.; 
tbat  pvM  il  wlic  C'tiipoStd  ~ciiue  of  his  grantlc-:  n.nsk  «I  cun- 
position^,  and  without  the  possibility  of  his  cvir  !iiaiiu  :  them 
by  ear  himself  ;  for  his  hearing  l)y  ear  w.xs  gone  fi  la  an  for 
ever.  But  he  use<l  to  stand  with  a  stick  pri-  s<  I  ■j  ii'  t  the 
piano  and  touching  his  tecih,  .md  thus  he  could  i>car  the  sound> 
mat  Iw  cillcd  forth  from  the  instrument.  Hence,  i.csides  the 
Sar  Gate  of  John  fiunyao,  there  is  another  gate  or  access  for  the 


What  is  it  that  you  perceive  ordinarily  by  the  car — that  a 
healthy  person,  without  the  loss  of  any  of  his  natural  organs 
of  sense,  perceives  with  his  ear,  but  which  can  otherwise  be 
perceived,  although  not  so  satisfactorily  or  completely?  It  is 
distinctly  a  sense  of  varying  pressure.  When  the  barometer 
rise5,  the  pressure  on  the  ear  incieaaesj  when  the  bannneler 
falb,  that  is  an  indication  tint  die  pramra  on  the  ear  is  dllllb* 
ishing.  Well,  if  the  presure  of  ur  were  saddealjr  to  increase 
and  diminish,  say  in  the  course  of  a  quarter  of  s  aitmite— sop 
pose  in  a  quarter  of  a  minute  the  barometer  nae  one-tentfa  of 
an  inch  and  fell  again,  would  yuu  perceive  anyddng?  I  donl)t 
it ;  I  do  not  tliinlc  yon  would.  If  the  Womcter  were  to  rise 
two  indies,  or  three  Indies,  or  four  inches,  in  the  course  of  Inlf 
a  minute,  mo»t  people  would  perceive  it.  I  say  this  as  a  reialt 
of  observation^  Deeause  people  going  down  in  a  diving  bell  liave 
exactly  the  same  sensation  as  they  u^uld  experience  it  froaaoM 
imknown  cause  the  bammeter  quickly,  in  the  course  of  half  a 
minute,  were  to  rise  five  or  six  inches — far  aliove  the  greatest 
height  it  ever  stands  at  in  the  open  air.  Well,  aow,  we  bave  a 
sense  uf  barometric  pressure,  but  we  have  not  a  cootianed  indi- 
catiuu  that  allows  us  lo  perceive  the  diflbreoee  between  die 
and  low  barometer.  People  living  at  great  altitudes — op  several 
thouaand  leet  above  the  level  of  the  sea,  where  the  barometer 
Stands  semal  inches  lower  than  at  sea-levei— lied  very  nuich  aa 
thej  wodd  do  at  the  snrboe  of  the  sea,  ao  br  as  any  sensatioa 
of  presBoie  b  oonocmed.  Keen  nwitalil  tlx  M»  diflocat 
Ann  air  la  lower  plaeo^  pvtfy  beeante  ft  it  colder  and  drier, 
hot  also  iMcauaeit  b  less  dente^  and  vm  must  breathe  more  or 
it  to  getdie  same  quantitv  of  oqpfea  into  your  lungs  to  pcrfooa 
those  functions  which  tDB  ttodeBlaef  the  Institnte  wlio  ttndf 
aniaml  phv-Moio^y— and  I  oodcnlaDd  tten  an  a  lBi(t  mi 
— wia  ndecily  underalaBd.  The  dfect  of  the  air  to  dw  ] 
—the  function  it  performs— depcnda  cUeflf  on  the  om 
in.  If  theairhasonlyihre»>faMtnaof  ttedwri^ftiaahii 

ordtoary  atmosphere  here,  dm  CM  and  OBttMld  oaMi  I 
must  be  inhaled,  (o  prodaeethe  aaae  oaddiiiiv  eflieet  on  the 
Mood,  and  the  saaaenmeral  eflcct  to  Ot  anhnal  eeonomf;  and 
in  that  way  nadoBhtwdiy  mnntiiii  air  hat  a  teiydiflereatffliMt 
on  living  ereatnres  firom  the  air  of  the  plaiiis.  This  efliMt  It 
distinctly  perceptible  in  its  rchrion  to  health. 

But  I  am  wandering  from  my  sui  jcct,  whidi  is  the  consJdeim- 
lion  of  the  changes  uf  pressure  comiiarable  with  those  that 
produce  sound.  A  diving  bell  allows  ns  to  perceive  a  sudden 
increase  of  pressure,  but  not  by  the  ordinary  sense  of  touch. 
The  hand  does  not  perceive  the  difference  between  tS  Ihi-  per 
square  inch  pressing  it  all  around,  and  lbs.,  or  IB  11m..  or 
2o  IIk.,  or  even  30  \\n.  per  square  inch,  as  is  experienced  when 
you  go  down  in  a  diving  bell.  If  vnu  go  d  >wn  five  and  a  half 
fatho  ns  in  a  diving  brll,  your  hand  is  pressed  all  round  with  a 
force  of  30  Ills,  to  the  sqiwre  inch  ;  but  yet  you  do  not  perceive 
any  l  ilTeicnce  in  the  sense  of  force,  any  perception  of  pressure. 
U  hat  yiai  do  perceive  is  this  :  behind  the  tympanum,  is  a 
certniii  c.ivity  tilled  with  air,  and  a  greater  prc-'urc  on  one  side 
of  the  tyinp:'  nuui  I  ban  on  the  other  gives  rise  to  a  painful  sen- 
sation, and  s  .mctimes  produces  rupture  of  it  in  a  i>crson  going 
down  in  a  diving  bill  ■.uil  loiily.  The  remedy  for  the  [lamful 
scn  ation  thus  cxpcriencod,  or  rather  I  ^b  juld  siy  its  prevention, 
is  to  keep  chew  ing  a  piece  of  h.ird  hi  cuit,  or  making  believe  t^i 
do  so.  If  y  iU  are  chcn  ing  a  hard  biscuit,  the  ope  nlion  keeps 
open  a  certain  jias  a^e,  by  which  the  air  prc  surc  gets  access  to 
the  in-ulc  of  the  tymiiaiiuiu,  and  !>alanccs  the  >ut~idc  ])rc  sure 
and  thus  prevents  the  painfu!  effect.  This  painful  effect  on  the 
ear  experienced  by  going  down  in  a  diving  1>«11  is  simply  hcc-iusc 
a  certain  piece  of  tissue  is  l>cing  pre>^sed  more  on  one  side  than 
on  the  other  ;  and  when  we  get  such  a  tremen  ious  force  on  a 
delica'e  thing  like  the  tynijunum,  wc  may  cxjiericnce  a  grc.it  deal 
of  pain,  and  it  may  he  dangerous;  indcc<l  it  is  dmgcrous,  and 
piroduccs  lujiture  or  datiia^je  to  the  tyuiixmain  unless  means  be 
adopted  for  obviating  the  difference  in  the  prei>.sure3 ;  but  the 
simple  me;ins  I  have  indicated  ate,  I  beticfC,  With  aUOfdinaiy 
healthy  |>ersoiis,  petfcclly  sncces^fuh 

I  am  afrai  i  v.  e  are  no  nearer,  however,  to  understanding 
what  it  is  wc  perceive  when  we  he-ir.  To  be  short  it  is  simply 
thi>  :  it  is  exceedingly  sudden  changes  of  pressure  acting  on  the 
tympanum  of  the  car,  thrrmgh  such  a  short  time  and  with  such 
moleratc  fircc  as  nit  to  hurt  it;  hut  to  give  ri-e  to  a  very 
distinct  sensation,  «hich  is  coniinuiiicated  through  a  train  of 
Iwnes  to  the  auditoty  nerve.  I  mu-t  merely  pnss  over  this  ;  the 
details  are  foU  of  interest,  bat  they  would  occupy  us  Car  more 
Oanaaboarir  IcMeredanonOemat  aO.  At  leoa  aa  we  git 
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to  th*  owes  and  the  bones,  we  have  gone  beyond  the  snl  jcc;  I 
pwpOMd  to  cpetk  upon.  My  subject  belongs  to  phv  ical 
•dowti — what  is  called  in  Scoilaud,  Natural  I'hilosophy. 
Fhyiial  tdence  refers  to  dead  matter,  and  I  have  gone  beyond 
tbe  range  whenever  I  speak  of  a  Jivini;  iHviy  ;  but  we  must  !>.peak 
of  a  living  body  in  dealing  with  tiie  'cuscs  as  the  meant  of 
perceiving — as  the  means  by  which,  in  lohn  Buayao's  lan^age, 
the  soul  in  its  citadel  acquires  a  knowledge  ot  artcmal  matter. 
The  phjraicitt  hat  to  think  of  the  omas  ot  MUC,  merely  as  he 
thinks  of  thft  microscope  ;  he  has  aouiag  lo  do  with  physiology. 
He  has  a  great  deal  ta  do  with  Us  OWn  eyes  and  hands,  bow- 
ever,  and  mu->t  think  of  thaiHt  If  h*  Would  understand  what  he 
b  doing,  and  Hixhes  to  get  «  rauomble  view  of  the  sabje<;t, 
whatever  it  maj  be,  which  ia  befiMne  Una  in  his  own  depirtment 
Now  wliat  ts  the  exUnal  oMeet  <^  this  internal  action  of 
hauiM  and  perceiving  souad?  Thi  esttmnl  ofaject  is  a  change 
orBnmraofiOr.   WeU,howi  .  .    .  . 


'•re  welodefiae  « soniid iiBply  ? 
It  lookt  aUtllA  like  a  vidons  drdt^  but  indeed  it  to  not  to 
■Vitie 

nil 


id  if  we  call  it  a  sooad— if  we  peraeife  it  M  eooad, 
Any  change  of  pnamic^  wIdeB  is  eo  mddea  as  to 
let  OS  peraeive  it  u  eovad  ii  m  aoead.  Hmk  [givlqg  a  aidden 
elap  or  Oe  handa]— that  ia  a 


IjwillcTCr  ad^  b  it  aaoudor  not? 
m  hear  it.  If  foa  do  not  hear  it,  it  ie  not  to  yon  a 
Tliat  ie  an  I  can  say  to  define  tamuL  To  explain  what  it  if.  I 
«an  mft  it  is  change  of  prenan^  and  it  diflbra  firaa  •  gcadoal 


changeof  preswreaaeeenonthehnnaeleroiihria  bciog  mave 
npid,  so  rapid  tliat  wo  peneiTe  it  aa  a  aonad.  If  yon  eoolhi 
perodfo  by  the  car,  that  the  haiuinetH  has  fallen  two- tenths  of 
an  inch  to  day.  that  wodid  lie  aonad.  But  nobody  hears  by  his 
ear  tint  tlie  bannMiar  luw  fallen,  and  so  he  does  not  perceive 
the  fSdl  es  a  •onnd.  Bat  the  earns  difference  of  pressure  cominz 
on  ns  suddenly — a  fall  of  the  barometer,  if  by  any  mi-in^  it  cmld 
happen,  amounting  to  a  tenth  of  an  inch,  and  taUtitg  place  in  a 
tbousaiidth  of  a  second,  —would  affect  ns  qaite  like  sound.  A 
sudden  rise  of  the  barometer  would  produce  a  sound  analogous 
to  what  happened  when  I  dapped  my  handi.  What  is  the 
difference  between  a  noise  and  a  mosicAl  <iuuud  ?  Musical  sound 
is  a  regular  and  periodic  change  of  pressure.  It  is  an  Alternate 
augmentation  and  diminution  of  air  pressure,  occurring  rapidly 
enough  to  be  perceived  as  a  sound,  and  taking  place  w  ith  perfek;! 
regularity,  period  after  period.  Noises  ani  musical  sounds 
merge  inf  J  one  another.  Musical  !.oun<ls  h  u  e  a  possiUility  at 
least  of  siraetitnci  ending  in  a  n  lisc,  or  lenliiit;  tuo  much  to  a 
noise,  to  .alti.^;cthcr  plea  e  a  fastidi  iu.  rnuik.il  e.ir.  All  rough- 
ness, irrc^l.irity,  want  of  reguLir,  s  no  peri  xiicity,  has  the 
efTect  of  i>!i)i:)»  out  uf  tiMc,  or  of  mu.jc  tliat  is  so  complicated 
that  it     m>[V)-iMe  tn  siy  whether  it  i  -  in  lune  or  not. 

Hut  now,  with  reference  to  tlii^  •.riisc  of  s');in  i,  there  is  some- 
thing I  should  like  to  say  as  to  the  practical  [es^  m  to  In;  drawn 
from  the  {jrcat  maihcni.atical  trcaiiscs  w  hich  wctc  placed  licfiire 
the  Hriti  h  A~<i  »ciatio;i,  in  the  alld^e>^e-  of  it-  presiriiMit,  I'rof. 
Caylcy,  .ind  of  the  itre>ulcnt  of  the  in.ulie unticnl  am!  pliy-ical 
section,  Prof.  Ilcurici.  1!  ith  of  ihc*e  profess  )r  d«elt  .  n  the 
importance  f  L;r.\|)!;u  it  il lustra' i  in,  and  one  gra  jihicd  illastra- 
tiou  of  I'rof.  Cayley's  .idiircs.  m  y  be  aJduct^l  in  respect  of  this 
very  quality  of  >oand.  In  tlie  Liuguigc  of  in  i  hcm  i  ics  we  have 
just  "one  independent  v.iriiible  "  t  )  dc.il  with  iii  'otin.l,  and  that 
is  air  prcs  urc.  We  have  not  .\  c duplication  of  inoti  itis  in 
various  directions.  We  have  n  it  the  co-nolicitirm  ih.it  ue  slisll 
have  t  1  think  of  presently,  in  connecti  'ii  ■  ;  li  the  .sen  e  of 
force;  couiplioatiun  av  to  the  place  of  n|  !ii..itiun,  anl  the 
direction,  of  the  force.  We  have  no",  the  iii'KiUc  conipiicati  >ns 
we  have  in  some  of  the  other  senses,  nota'ily  smell  and  ta^te. 
Wc  h.ivc  ili->tinc;ly  only  line  thinj^  t  >  coiisiilcr,  .ind  tint  is  air 
pressure  or  the  variaiiuu  of  air  i>rtsiure.  Now  when  we  liave 
one  thing  ihit  varies,  ihit,  in  the  langiia.^e  of  uialhenuitic-s.  i- 
"  one  indejiendent  vaii  ible."  I)o  n  it  i;m  '^^inc  th.it  miuhr-iu.itics 
is  h  irsh,  and  crabV>ed,  and  re|  ulsive  to  coliiiu  ui  sc:i  e  It  is 
merely  the  etheteali-'aii  n  of  cjuinion  ciiic.  The  funvtion  of 
one  irid>-|>cndent  variable  that  yoa  have  here  to  dc.xl  with  is  the 
prc  -sure  of  air  <jn  the  tympanum.  Well  now  in  a  th<)usaud 
cciuntini;  houses  and  I  .Hir.c--  offices  in  Dirmingbam  and  London, 
and  Glasj;  >»,  aiui  M.anchestcr,  a  curve,  as  Prof.  Cayley  pjinttd 
out,  is  reguUrly  us«d  to  show  to  the  eye  a  function  of  one  inde- 
pendent variable.  The  function  of  one  independent  variable 
moiit  important  in  Liverpool  perhaju  may  lie  the  price  of  cotton. 
A  curve  showing  thciiiiccof  cotton,  rising  when  the  price  cf 
cotton  is  high,  ami  -.iiil.ing  when  the  price  of  cotton  is  low, 
•hows  all  tlie  com^cated  vhaages  uf  that  indepemleBt  variable 


to  the  eye.  And  S9  in  the  Regis'tror-General's  tables  of  Boitality, 
we  have  curves  showing  the  number  of  deaths  from  day  to 
the  painful  hiiton  of  an  epidemic,  shown  ha  a  Mag  haoA, 
and  the  lone  gnmal  talu  in  a  blli^  bnnAcf  die  cane^  wha 
the  epidenue  la  ofetoane,  and  the  nntnwl  alata  cf  ImMi  h 
again  appraadiad.  All  that  is  ilmm  t»  dw  iftt  aadoaeof 
the  moitbeantifUnattlttof  autheiMtlaalttemaM  ofihg^ 
ing  to  tlM  eye  the  law  of  variatioi^  howevar  eaauBoalad^  of  ea* 
iodependendcm  wiahle.  Bat  now  (far  what  Rally  lo  ae  tean 
a  aanel  of  BMmla :  lUnh  what  a  conpHoMed  ditig  ii  Ik 
readtof  anonhestni  playtaw-Ht  Inndfdi  jnitrmiN  md  tm 
handled  vote«afa)ging  in  caotns  nnantpaniad  tythemrWdii. 
TMnkofdMeoBdUhMcftheair,  how  it  ia  laecnted  nmelian 
in  a  conpQeated  eftet.  lUnk  of  tfw  smooth  mdnal  hnesic 
and  dimuintion  of  prenure— smooth  and  gradual,  though  uldqg 
place  several  huadnsd  times  ia  a  second — when  a  piece  of  bruti- 
ful  harmony  it  heard  1  Whether,  however,  it  be  the  tingle  note 
of  the  most  delicate  sound  of  a  flute,  or  tbe  purest  piece  d 
harmony  of  two  voices  singing  perfectly  in  tu  .e  ;  or  whether  it 
be  the  crash  of  an  orchestra,  and  the  high  note*,  aoaietimes  era 
screechings  and  tearings  of  the  air,  which  you  may  hear  (lutleria; 
above  the  sound  of  the  chorus — think  of  all  that,  and  yet  that  ii 
n:>t  too  0  .mjilicatcd  to  be  repre^elltcd  by  Pr>if.  Cayley,  wilhl 
Iiiece  of  chalk  in  his  hand,  drawinij  on  the  blackbo.>rd  a  5ir;jlt 
line.  A  single  curve,  drawn  in  the  m.uiiierof  tbe  curvi  of  i<-icc. 
of  cotton,  describes  all  that  the  ear  can  jVT>sj!)ly  hear,  is  the 
result  '  if  the  lUQ-t  c  implicitcd  in-.:-.:c  il  ]  ■erfo';iiam:c.  H')W  i< 
one  sovind  more  complicated  th.ui  another  !  It  i .  simply  th.it  in 
the  complicated  sound  the  variations  of  our  one  iniiL-pfi>lci:: 
variable,  pressure  of  air,  are  more  abtu])t,  m  ce  m  Iden,  Ie  - 
smooth,  and  Ie  s  distinctly  periodic,  than  thcv  arc  in  the  sif:c-, 
and  purer,  and  simpler  sound,  liut  the  su;>erp  j-iti  m  '^1  the 
different  cfTects  is  really  a  ni.arvel  of  marvels  ;  a:iil  to  thin'  ihlt 
all  the  ditTercnt  cITects  of  all  the  dilTerent  iiistrnincn;s  can  1«  'o 
reprcscnteti  I  Think  of  [t  jti  this  vsay.  I  Mi;ip '-e  ever)t><i.r 
present  kii  >ws  what  a  musical  ore  is — you  know,  at  ail  eve*!', 
what  tlie  n  ites  of  a  hymn  tune  lo  >k  like,  and  can  utjder  ti'.l 
the  like  for  a  chorus  of  voices,  and  pccompanyiog  orchc-tri-a 
".score"  of  a  whole  pa'^c  with  a  line  for  each  iti-.!niraMit, 
and  with  [>crhaps  fijur  dilTerent  lines  for  four  voce  »rts. 
Think  of  how  much  you  have  to  put  down  on  a  pi^c  of  mine- 
'cri)>t  or  print,  to  show  what  the  different  performers  are  t»di>- 
I'h  Ilk,  to.),  how  much  more  there  to  lie  done  than  anything 
the  composer  can  put  on  the  pa^c.  Think  of  the  cJprcisi  'O 
which  each  player  is  aide  to  ^;ive,  an  l  of  ilic  dilTcrcnce  l*:"Cta 
a  great  player  in  the  violin  and  a  pcr-.on  wh  i  simjilv  ",;iiriJi  ^ac- 
cessfudy  ihrouoh  his  part  ;  think,  too,  of  the  dilTeri-iice  ia 
^inginii,  and  of  .all  the  cxpr -ssion  put  into  a  n  -te  or  a  ^qatnct 
of  notes  in  singin.;  th  it  cannot  be  written  dowTi.  Tlirrc  s,  oi 
the  written  or  printed  pa^c,  a  little  wedge  showing  adimiimc  A\ 
and  a  wedge  turned  the  other  way  showing  a  cretcereio.  wd 
that  is  all  that  tbe  musician  can  put  on  paper  to  nurs 
differenee  of  eapressi  >n  which  xi  to  be  given.  Well  hj  - '. 
that  can  be  represented  by  a  whole  page  or  two  P*2"^\J 
orchestral  score,  as  the  specificat:  >nof  the  sound  tobeprMS*" 
in  say  len  sec  inch  of  ti  ue,  is  shown  to  the  eye  with  perf*- 
clearne  y  a  single  curve  on  a  riband  of  paper  a  humW 
inches  lo  g.  I  hai  to  my  mind  is  a  wonderful  proof  of 
P  >iency  of  inatheiDatici.  Do  nit  let  any  student  in  ihit  w>| 
tute  be  deterred  for  a  momeot  from  the  ponuit  of  matheiiiitia| 
studies  by  thinking  that  the  great  mathematicians  }!et  in'o 
realm  of  four  dimensions,  where  you  cannot  foil  >w  them.  Tike 
what  Prof.  C.aylcy  him-elf,  in  his  admirable  addres-,  which  • 
have  already  referred  to,  told  us  of  the  l)eautiful  and  >pl<i>l'' 
P  in  er  of  inatheoiatics  for  etherealising  and  illustrating  c  min"'. 
^ense,  and  you  need  not  be  disheartened  in  y  ur  tudt  o 
mathematics,  but  may  rather  be  reinvigoratetl  whc.i )  u  think  o 
the  power  which  maueoiaticiaiv,  devoting  their  whole 
the  study  of  mathoBMlka,  ham  aaoceeded  ia  giviag  to  tw> 
marveiioitt  scienee. 

THE  GEOfAXHCAr,  POSITION  OF  THE 
1    HUMAN  SKELETO.X  FOUXD  AT  TthSURr 

TN  a  paiicr  on  ihis  subject  read  by  Mr.  X.  V.  Holmes,  1  Ll-^-' 
'         at  the  nKcling  of  the  Essex  Field  Club  on 

February  23,  at  Luckhurst  Hill,  the  author  ponite  l  'Ut  t.-us  iw 
I  Tilbury  skeleton  was  found  in  recent  aUnvium.   The  sccu<»« 
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TDbuy,  fonritring  off  Uw  day  wiih  peaty  bonds,  abow 
«Bd  gmvc^  ftrawr  nmUw  tiwM  given  kgr  PnC  SoUm  of 


thedmiddepoAtof  (becMMiyofdieSevem;  dwiunoBiitol 
nibridencc,  tt shoini  hy  tlw pwiirt  pewMcarf  Ot  lomrttHty 
iMud,  being  alao  aMr]grdM  MM.  Ifa.  Holaai  ooofiiderM  fhe 
notbns  proniulMteil  in  die  brief  newqinpcr  icports  regarding 
the  nntiqaity  or  dwienainato  be  enlireljr  mbleading.    If  any 
etntn  imre  entitled  to  be  ityled  "  recent/'  those  at  Ttlbory 
mM  be  an;  for  their  depoaition  wtndd  now  be  going  on  bat  for 
the  cmibeBlment  of  the  Thames  during  the  Roman  occupation 
of  Britain.   Yet  the  newspaper  reports  described  these  beds  by 
the  ottcndy  vacne  term  **  Pleistooene,"  w  hile  the  sicdeton  was 
a9led*<PelaMUthie.''  The  remains  of  man,  however,  have  been 
mind  in  alluvial  depoaits  fiJky  feet  above  the  present  level  of  the 
Tliames,  and  remaina  fband  in  such  beds  mu'<t  be  immero^ely 
more  ancient  than  any  discovered  in  recent  allunum.  Gcologt* 
cal  poaitxm  famishes  tiie  only  absolute  leNt  of  relative  age. 
The  test  of  association  with  extinct  niammallA      largely  de- 
pendent on  negative  evidence    A  hint  on  this  [loiiit  was  given 
njr  the  results  cf  the  drainajje  of  Haarlem  Lake  tiiirly  years  ago. 
I^xccllent  sections  were  inaiie  in  all  directiuns  acro-.s  i;s  l>cd,  and 
carefully  examined  by  skilled  gci  lufjist^.  Hundreds  of  men  «<;rc 
known  to  have  perished  in  iLs  waters  tlircc  centuries  before,  and 
if  had  aluay^  liocn  ll.e  cc-ntre  of  a  c  iivsidcrable  jiojiulation.  ^'ct 
no  huu;,i:i  Ixmis  were  found,  though  «oilcs  of  art  were.  Thus 
hondretis  or  even  th  >u  iiiuls  nf  inanriialia,  inaxpabic  of  pro- 
ducing Harks  Cif  art,  iiii^lii  lieinterreil  in  |).»iticulir  strata,  and 
>et  leave  no  ^it^lls  wli.itfvcr  i.f  ttieir  former  cxis  cnce  two  or 
three  ccnturie-.  altet.vaids.     .\iid,  on  the  other  hand,  were 
cxlir.ct  111  i::itii  :lia  |  rescnl  in  the   I'dliury  F'oek  beds  no  addi- 
lioiuil  .iiiii  niity  V. outd  thereby  be  conferred  nn  tlie  beds  them- 
selves, !aU  the  period  at  which  the  aniiiial>  lieoau:c  extinct  would 
be  show  n  to  be  later  than  hiid  been  !Ujipcied.  Sinnlatly  as  regards 
the  lude  implements  known  as  Palxolithic  ;  their  pre  ence  c  juld 
confer  no  antiquity  on  recent  iKftls.    Still,  a'«  the  ^)  cicton  «as 
founil  thirty-two  feet  lielow  the  surface,  in  alluvi.im  ;li-it  has 
rtceiveii  no  .additions  since  Roman  tiuies,  it  is  uin |ue-t;nnah!y 
prchistotic.    And  the  ex'renic  rarity  of  prehistoric  hunnn  nLcIc- 
tons  givfis  to  this  di  covery  an  interest  greater  than  ci  r.ld  ha\e 
been  i;l:u]iied  for  that  of  a  bushel  of  llitit  implements.     '\\\<t  .iL;e 
of  the  l  illmry  skeleton  may  post^ibly  l>e  not  far  removed  from 
that  of  llie  S'candcrthal  n\an,  t  j  sOiich  it  is  said  to  have  a 
strong  rc  cmblance  :  a  resemblance  which,  if  as  great  as  it  is  | 
sutcd  to  be,  goes  far  to  show  dwt  WO  Ittve  la  odin nomnl 

type  of  prehistoric  man.  | 

At  the  same  meeting  a  communication  from  Mr.  Worthing- 
ton  (;.  Smith  was  re.id.  Mr.  Smith  stated  that  he  had 
seen  the  skeleton,  ami  specimens  of  the  sand  in  which  it 
was  fr.und.  Pahcolithic  sands  with  fox^il  banes  and  stone  im- 
plc.i.eiit>  iiocur  aliout  a  mile  to  the  north  of  Tilbury,  and  » ith 
these  -Mr.  Smith  was  well  acquainted.  The  PaLrolilhic  sand  is 
quite  ditTercnt  in  colour  from  the  Tilbury  sand,  and  the  former 
swarms  with  fossil  >helLs  of  land  and  freshwater  mollmks.  As 
far  as  could  be  seen  no  such  .shells  were  present  in  the  Tilbury 
sand  sent  to  the  British  Mu.seuin.  Mr.  Smith's  specimens  of 
fossil  Ixjnes  from  the  Pakeolithic  sand  were  in  an  en'ircly 
diffefet.t  mineral  condition  from  the  bones  of  the  Tilbury  skele- 
ton, and  he  could  trace  no  resemblance  whatever  cither  in  »and 
or  bone.s.  Mr.  Smith  made  this  vtatemcnl  with  great  deference 
to  the  opinion  of  Sir  Richard  C)v\  et!,  and  confessed  that  a  Pala:o- 
lithic  skeleton  might  have  been  washed  from  tfie  high  ground  to 
the  low,  and  got  into  the aifaenl  State  of  the  I  ilbury  skeleton, 
although  at  present  there  wM  ao  cvidenoe  of  anytliing  of  the  sort 
havir.g  taken  place.  Mis  onUga  was  that  thereises  no  proof  of 
the  Palaeolithic  age  of  the  tllLury  relic. 

NOTl.S  OA'  THE  VOLCANIC  ERUPTION  OF 
MOUNT  ST,  A  UGVSTJN,  ALASKA.OCTOBER  6, 
1883* 

the  western  side  of  the  entrance  to  C<  ok's  Inlet  (forty'live 
niiles  wide)  lies  Cape  Douglas ;  aiul  to  the  northward  of 
the  cape  the  shore  recedes  ov  crtucnty  milc^,  forming  the  Hay 
of  Kamishak.  In  the  northern  part  of  lhi>  bay  1  cs  tlie  Island 
of  Chcrnaboura  ( "  iiiatk-brown "),  olhrr«isc  calkJ  Augustin 
Island.  It  is  c.ght  or  nine  mile-,  in  diameter,  and  near  its 
north-castirn  |iart  ri-es  to  a  peak,  called  by  Cook  Monnt  St. 
Anguslin.;  As  laid  down  by  Teheukoff,  tlie  island  is  nearly  round. 


The  noMhcm  dioMe  are  hiffh,  rocky,  and  fotbiddlni^  ead  ere 
bondeRdby  viat  anmbers  of  rodu  and  hidden  dan|eis,  Tlie' 
•onthem  dion  if  eomparaiivcly  low. 

Mount  St.  Augn>tio  wee  dliGOveead  aad  nnacd  Iqr  Cnpt 
Cook,  May  26t  1778 ;  and  b*  diMfibei k  bnvinc  "a  eonicd 
figmii  aad  of  very  eonddenble  hc^."  la  1794  Pocd 
dcacriba  U  ee-:- 

'*  A  venr  naBarkaUe  monnub,  ritine  with  a  tmiforaiMoent 
from  the  snares  to  its  bfty  summit,  whicn  is  nearly  pcrpeadknlar 
to  the  centre  of  the  island,  inclining  somewhat  to  its  eastern  side. 
.  .  .  Towards  the  seaside  it  is  very  low,  from  whence  it  riaea, 
though  reguUr,  with  a  rather  &te«p  ascent,  and  forms  a  lofiy, 
uniform,  ai.d  conical  mountain,  presenting  nearly  the  same 
apoearance  from  every  point  of  view,  and  clothed  with  snow 
ana  ice,  through  which  neither  tree  nor  shrub  were  »een  to 
protrude  ;  so  that,  if  it  did  produce  any.  they  must  either  have 
neen  very  sinall,  or  the  snow  must  have  been  sufficiently  deep  to 
have  concealed  them." 

At  that  lime  there  were  native  hunters,  under  the  direction  ol 
two  Russians,  bunti  ig  or  Uviag  .in  the  vidaiiy  of  the  north- 
eastern ]>oint  of  the  i->iand. 

Vancouver  phiced  the  {  e.il.  uf  ilji-  moaaMdidB lati.ade59Pasf ; 

TebenkofT  places  11  in  l.-.ii'ude  5^  -V- 

The  peak  of  St.  Au(;u  tm  1.  liisiaiit  f'lrty  niue  iiiili  s  nearly 
due  west  (true)  from  the  sc'-.Ieu.crut  on  the  -  i-.Uiern  j sjint  of 
I'oit  (irah.ini,  or,  as  it  is  s  jmctime^  eillc  l,  I-.iijli-h  llar:)our. 
Thii  harbi  ur  issituatcd  on  the  eastern  ide  of  Cuik's  lulct,  near 
Cape  I I 

In  cnniiccliiju  vvith  the  fall  of  puuii^e-ilK^t  .\t  lltuliuk  on 
Oetolier  lO,  iSS;,  it  ui.iy  be  uf  intere>t  to  ui'scrse  ihjl  the  [leak 
of  Augustin  is  over  700  miles  to  the  north-e.iU  ^  a.  li  of  Ui-guTofl 
Island  off  Unal.i..!ika. 

About  ei;jht  o  clock  on  the  morning  of  t)c'"l>cr  6,  1SS3,  the 
weather  bi-ing  l>eautifully  clear,  the  wind  li.;ht  from  the  south- 
westward  (compass),  and  the  tide  at  dead  low  water,  the  .settlers 
I  and  fishing  parties  at  KriglL-h  Harlxjur  heard  a  heavy  rejxjrt  to 
windward  (.\ugu^tin  lK-arin»  south-west  by  ^^c-t  threc-fourjis 
wast  by  Compass).  .So  clear  ua^  the  atm  ivphcie  tli.it  the 
opposite  or  north- wc-.tern  c  ^a-t  of  the  inlet  was  in  clear  view  at 
a  distance  of  more  than  ^ixly  miks. 

When  the  heavy  explosion  was  heard,  v.ast  and  dense  volume> 
of  >mokc  were  seen  rolling  out  uf  the  summit  of  .St.  Augustin, 
and  moving  to  the  iiorth-cistvvard  (or  up  the  inlet)  under  the 
influence  of  the  lower  stratum  of  wind;  and,  at  the  same  time 
laccorithig  in  the  statements  of  a  hunting-party  of  native-,  in 
K:iiji;«hak  l!ayi,  a  CDlumn  of  -.^hile  v.ijiour  arose  from  the  sl.i 
near  the  i>]and,  slowly  .ascci  ding,  ami  gradually  blending  with 
the  clond-'.  The  sea  wa^  also  greatly  agitated  and  boiling, 
making  it  imj^ioisible  for  boats  to  land  n]>  n  or  to  leave  the 
island. 

Fr.  m  English  Harbour  (Port  Grahaui)  it  was  n  oticed  that  the 
C'  luiiuis  uf  smoke,  as  they  gradually  rose,  spread  over  the  visible 
heax'ens,  and  ob.scurcd  the  sky,  doubtlc<s  under  the  influence  of 
a  higher  current  (probably  north  or  north  east).  Fine  pumice- 
dust  iO'jn  liegan  to  fall,  but  gently,  some  of  it  being  very  fine, 
and  some  very  soft,  without  grit. 

At  ab  ut  8.25  a.m..  or  twenty-five  minutes  afttr  the  great 
eruption,  a  grtal  "  earthquake- wave,"  estimated  as  from  twent)- 
fivc  to  thirty  feet  high,  came  upon  Port  Graham  like  a  wall  of 
water.  It  carried  off  all  the  fishing-boats  from  the  point,  aad 
deluged  the  houses.  This  was  followed  at  intervals  of  about  five 
minutes,  by  two  other  large  waves,  estimated  at  eighteen  and 
fifteen  feet ;  and  durini;  toe  dav  several  large  and  irregular 
waves  came  into  the  harbonr.  lae  first  wave  look  all  the  boats 
into  the  harbour,  the  rccedii^  wave  swept  them  l>ack  amun  to 
the  inlet,  and  they  were  finally  stranded.  Fortunately  It  was 
low  \t;<t>  r.  or  all  of  the  oeople  St  the  settlement  mu^t  inevitably 
Lave  ;  c  u  i  ^t.    The  iMea  file  and  fall  about  fourteen  feet. 

Ihesc  earthquake-wave^  were  felt  at  Kaiiiak,  and  are  doubt- 
leas  reoor^ed  on  the  register  of  the  Coast  Survey  tide-saugefct 
that  place.  Also  the  pumice  ashes  fell  to  the  depth  of  tbttT  or 
five  iadKs,  and  a  specimen  of  the  deposit  was  giva  to  the  tidal 
observer  at  St.  Paul.  It  « ill  be  interesting  to  compare  these 
ashes  with  those  collected  at  Ilfailnh  00  October  16,  and  which* 
from  a  eoufa>ion  oCdato,  were  cnppoaed  to  have  come  fiom  the 
new  Bc^ioaloff  volcanic  island.  I  an  of  the  opinion  that  Ihej 
came  from  St.  AngnMin, 

The  condition  A  the  Island  of  Augonia  or  ChmMboam, 
acoarding  to  the  lateit  aeeoontsb  is  this :  — 

At  nigh',  from  a  ditlnnee  of  fifty  or  sixty  mile*,  flaiaea  caa  be 
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seen  usui  n^r  from  rhc  summit  of  the  volcano  ;  and-  in  the  day- 
time va.st  volumcii  of  smoke  roll  frnin  it.  Upon  nearer  approach 
from  English  Uazbour  k  wat  found  timt  the  m^^nntnin  had  been 
iplit  in  twolhrn  peak  to  tase  l  y  i  mi'turc  extending 

■eran  it  from  eiat  to  west,  snd  that  the  ti orthcni  >\nyt  of  the 
BOOltuu  had  »unk  away  to  ttw  Isvd  of  the  nurtheni  cliff.'  Thia 
b  florroboraied  by  the  •.latemcnt  of  the  bigitii^pMr^  in 
Kudfliak  Bay.  Sin.  kc  is<,ued  from  the  pealt  at  •  wry  tiiort 
dittance  to  the  wuthnard  of  the  iiiptaK. 

The  party  of  natives  on  Kamithak  did  not  sppriMdi  the  iilet, 
thoagh  they  gave  clear  and  dMinct  MOMnU  «(  lis  enptlon  and 
rabaequent  appcanuiMS  b«t  Cnpt  C.  T.  Snad*.  who  was  at 
IbkgUdi  Haibmir,  nive  the  AImIw  CoopMw  n  fall  dcaaipiion ; 
and  Ckpt  Cdfie,  of  tin  AMM,  tiatea  if  Ocn  were  plenty 
of  water  in  tlie  Bne  of  nptmi^  it  wcnld  b«  poaible  for  a  TCifd 
toniltlirou^  At  ibc  time  of  Capt.  Sindir  otMerwIiona  the 
low  gyoond  of  dw  iaknd  rnw  viaihle^  and  wnnri  to  bt  •  fast 
aalcr,  fimn  wUdi  aaolieaiid  ibnas  were  iMnfatg. 

But  beyond  all  tfaaae  tjtowMMi,  apart  from  the  volcanic 
crnpdoamd  Ae raptnte  or  Oe  bhsd,  we  have  tkt  icport  of 
Capt.  Collie,  of  the  ^choonr^  Kodiak  (from  wbom  we  abo  obtain 
n  itateiueiit  in  regard  to  the  rapture),  who  approached  the  island 
fkon  Kngliih  Hartx>ur  on  November  lo^  ana  found  that  a  new 
iriaad  about  a  mile  and  a  half  lonf;  and  seventy-five  feet  high, 
had  been  upheaved  in  the  ten-fathom  passage  between  Augasiin 
and  the  mainland  to  the  westward.  This  passage  is  from  six  to 
eight  miles  w  ide,  and  wns  sailed  thrnngh  by  Paget  in  Vanannvw's 
voyages  of  disco veiy. 

This  new  bland  (al>o  rcpcrted  by  the  bunting-patty  la 
KauiLshak)  would  appear  to  have  nriitcn  during  ibe  late  voKai>ie 
activity.  It  lies  to  the  noith-wc-ivard  of  Chei naKiura  I-Iand 
(Au);u>tin\  and  was  ditttncily  seen  frcm  (he  Kntiok,  as  that 
ve!s.«cl  lay  lea  miks  to  ihc  north-eastward,  and  had  ckar 
weather. 

To  sliow  the  viohncaof  the  vi  lcni  ic  c<in\ul  inn  at  this  lin  c, 
two  exiit'Cf  vo'canoes  on  the  .\I.^'k.i  irninsul:',  uliih  .inr 
rcpcrted  t^  \>r  .-il  i  ul  wot  (inui  fn  ni  tht!  .iiti\r  M.lcnnn  I.i.Tn  n.i 
(twelve  ;Iu'ii-.TM<l  t'lTt  hi;;)  ),  h.iil  I  cr^t  int"  ;icli\ity  ;  .nud  diiriiif; 
iLc  day  v<  lun.is  f  f  .sn  oke  wcic  di  liict'y  >tcn,  oiul  ci  luii  u-  ■d 
ll.iiiic  at  r  i^ht.  U  u.illy,  at  llii>I  ca  iii,  Aiijiii^tin  and  the  ]  <ak 
are  c<.vtitd  with  deep  vnow.  On  Novtm''tr  ic,  !i  never,  when 
Caj,!.  Cullic  a|>|  n  Rclif»]  the  i  land,  wh  Ic  there  was  a  deitli  of 
four  feet  of  >^nuu  ,u  iv.n  c raham  (EagUifh  Hartoar),  MoaatSt, 
Augiutiu  was  bare  and  I  ::ck. 

George  Da\  ih'-on, 
Assistant  U.S.  Coast  and  Getdetic  Surv^ 


THE  ORIGIN  OF  THE  SCENERY  OF  THE 

BRITISH  ISLANDS* 

T^HE  riains  of  iJri  ain,  like  thoie  ehew  here,  must  bertga'dcd  i 

as  local  1  ascdcvik  of  denudation,  that  i.",  areas  where,  tn 
the  whole,  dci  udation  has  cca^icd,  or  at  least  has  hccomc  UiUch 
less  than  de|Kj.sit.  ProLaUIy  in  all  cases  the  srea-i  they  occupy 
have  been  levelled  by  denudation.  L^ually  a  giestcr  or  less 
depth  I  f  deirital  material  has  been  sj  read  over  ihem,  and  it  is 
the  level  surface  t  f  these  superficial  accumulations  that  forms  the 
plain.  But  in  .mm  c  iiiblanco-,  such  as  the  flat^  rf  the  Weald 
Clay  and  the  Chalk  of  Salisbury  Plain,  there  i^  hardly  any  such 
cover  of  detritus,  the  denuded  surface  of  inidctl)iny  rock 
forming  the  neiua!  surface  of  the  plain.  Otr  plains,  if  classed 
according  to  ilic  circumstances  of  their  origin,  niay  le  con- 
Tenlently  regarded  as  (i)  river  plaini — strips  of  meadow-land 
bordering  the  strenui^,  and  nc  t  infre(]ucnily  rising  in  a  succession 
of  terraces  to  a  e  n  sidcrable  height  above  the  pTerent  level  of  the 
water;  (2)  Iu'kl  1  l.mi; — tracts  of  arable  giound  oocaf^fag  the 
sites  of  f.  rmer  hikes,  and  cf  which  the  number  is  ever  on  ihe 
inrrea  c  ;  (3)  maiiiie  plain: — mostly  flat  selvages  of  aUsvial 
ground,  formed  of  materials  originally  laid  down  as  a  Uttocal 
marine  deposit  when  the  land  lay  below  its  present  kvdt  in 
the  nortbcm  estuaries  these  nprafacd  aea-beds  snead  out 
as  broad  cane-land*,  such  as  dwse  of  the  Tay,  Poidi,  and 
Clyde  ;  (4)  glacial  drift  jdains— tracts  over  which  the  clays, 
sandi,  and  gravels  of  the  lee  Age  fbni  dw  niiliaE  aorfiice ;  (5) 
submarine  plains— the  preteat  lloor  of  the  Moifli  Sen  end  of 

'  Cm.  Cnllk's  acccttnt. 

*AbMM  afflfdl  aod  ccrcludiog  Itctuie  ly  Archibald  CLilii,  KK.S, 
SfJUP*  ^  Geological  Sumy,  given  at  tlw  Koyal  Jniiitution, 

ssaicn^  unlanMaim^4a«k 


the  Irish  Sea,  which  must  be  regaided  as  essentially  part  of  the 
terrestrial  area  of  Europe. 

When  plains  remain  staltcnary  in  level,  ihey  may  continne 
for  an  indefinite  period  with  no  material  ch.mge  of  surface.  But, 
should  they  be  upraisul,  the  elevation,  by  iacreasinij  the  slope  of 
the  stream-s,  augments  their  en  sive  power,  and  enal  It*  them  once 
more  to  deepen  their  chaoneL^.  Hence,  plains  like  that  of  the 
New  Forest,  which  have  been  deeply  irci  ched  by  the  water- 
conrscs  that  travene  them,  may  with  probability  be  aaugned  to 
a  time  when  the  Und  stood  at  a  lower  level  than  it  eecnpies  at 
present.  In  this  connection  the  >ucoessiv8  liver-terraces  of  the 
country  deerre  attantion.  Tbey  may  bedae  nut  to  the  mere 
nnaidedworkof  the  rivers,  hot  to  the  cooperation  of  saeoesiive 
uplifts.  It  iraald  be  an  hueresting  inquiry  to  cocsdale  the 
vaiioaa  rircr^tmees  thrm^i^hoat  the  eoaMsy,  for  the  papaeeof 
diseoiveriag  wbtHbtet  thsj  throw  any  lUht  on  the  wwiditlnns 
aader  wUditheBBoat  recent  nprlie  of  tie  eomtnr  tooh  place. 
That  the  eletatioB  proeeedtd  iatcnritlaidy,  with  long  pauses 
betwean  the  movements,  is  shorn  hgr  the  ntccenlea  of  fftlsed 
bsif^aik  It  may  be  possible  to  eslunlidi  n  soaM«luit  shtalir 
proof  among  oar  rbcr*ieimeei. 

1^  safaauiae  pfauns  aie  by  Aur  the  most  estenaiva  «Hhia  the 
Driiisharea.  laOaaaeof  the  Nosdi  Sea  dwtaateqr  of  tidal 
scour  and  dancsit  maal  mcdify  the  Ibm  of  the  boMoaa.  TUs 
great  baihi  of  water  is  ohvioMly  heiag  slowly  fiUed  mphm  Ae 
depocit  of  sediment  over  its  floor.  A  vatt  amount  of  mMoai 
silt  is  borne  into  it  by  the  riven  of  Western  Europe,  as  wall  as 
by  those  that  drain  the  eastern  and  larger  part  of  Britain,  and  tihe 
sea  iti  elf  is  cutting  away  the  land  on  both  sides  and  swallowingap 
the  waste.  We  have  only  to  contrast  the  colour  of  the  Atbmiic  on 
the  west  of  Ireland  or  Scotland  with  that  of  the  North  .Sea  to 
be  a  sured  of  the  wide  diffusion  of  fine  mud  in  the  water  of  the 
latter.  There  is  practically  no  outlet  for  the  detritus  that  is 
thus  poured  into  the  Kisin  <  f  the  North  Sea.  From  the  noith  a 
vast  hidy  of  tidal  water  enters  between  Scotland  and  Norway,  and 
travelling  scuihward,  aided  1  y  the  strong  northerly  wind.*,  s«ecj>s 
ihc  detritus  in  the  amc  diiiction.  On  the  other  hand,  nnolhcr 
ii.irr',wtr  and  ■hallower  lidnl  ^tie;;ui  tnleis  'row  the  Sirait  nf 
I'ovt  r,  and,  r  iiiid  1  y  the  si  uth  v.  •  \n  ini-,  I'.rucs  the  e-  iiii  eu'. 
noithwaid.  Yet,  makiiij;  every  all  iance  for  the  t  aui-s  uBid 
fhojils  whieh  tl  i>  acenu  ul.itaiLf  ik|  osit  has  alicady  turned,  wc 
can  stiP,  wilh<.ut  mueh  dillicidly,  rrc<ignisc  iho  broatier  fra'ure* 
of  the  o'ti  lard-' III  Lice  lliat  iiuw  lie  .  ul)Miif;e'.l  beneath  tbt 
North  Sea.  It  presents  two  plam*,  of  «  hieh  the  ^  utbern  ba.s 
an  average  level  of  j^^rhaps  a  little  n  ore  than  lc»  'ee'  )  clow 
the  sutface  of  the  water.  This  upper  plain  eii<ls  noithward  in  a 
shcK  wg  b,ink,  probably  the  proli4ij;a'ion  of  the  Jura-  ic  esc.  ri  - 
nici»t  of  Yc.rk^hire,  ard  is  uccetdcd  by  the  far  wider  n. nhtrn 
J  laii<,  wh'eh  lies  from  Ko  to  I  So  feet  h  wei,  ard  j;radua'il>  -K  jes 
northward.  As  mcii'i->i;ed  ii  a  previous  lecture,  the  diainaije- 
lincs  of  the  unitc<l  Rhii^c,  1 1  aim  s,  &c  ,  fn  the  i  ne  M.ie,  and 
tie  Kile,  Weser,  &c.,  on  the  other,  cm  ^till  be  i  .xriially  •iact<i 
'11  tile  sea  floor.  Ti  e  Iiish  ."^ea  « a-,  prokil  ly,  in  its  later 
bist<  tv,  a  pla  n  dotted  witli  lakes.  It  i4)pcars  to  have  been 
>ul>iriri  i;ui  :  <.!oie  the  whole  (tf  the  pscaentnmn  and  flam  had 

rcaihid  Ireland, 

Sr.n  e  '  i  the  nirst  chaTactrristic  ard  cbamiitig  scenery  of  the 
Bnti»h  I-l.-.nils  is  to  be  found  al<  tij;  tluir  vnrietl  >ea-l oird. 
Coast-iceiiciy  a|']eais  to  dc|  end  fi  r  i;:-  di  liiK'.iVc  fe.;Iiire-  u;  on 
(l)  the  foim  of  ll5e  ground  at  the  time  wl.eo  liy  emcigei  cc  or 
»ubmcrgence  the  piesent  level  was  e>laMi^hid  ;  j)  the  c<  inpT- 
•ition  and  structure  of  the  shore-rocks;  (3)  the  direction  of  ti>e 
prevalent  v  ind.s,  and  the  relative  potency  of  subaetial  and 
marine  denudation.  The  British  coast-hne  presents  thiec  di;- 
tinct  yihases :  in  many  places  it  is  retreating  ;  in  others  it  is 
advancing  ;  while  in  a  few  it  may  be  regardetl  as  practically 
stationary.  As  examples  of  retrt  ii.  i  l  i?  shores  of  a  large  part 
of  the  east  of  Englai  d  m.iy  be  cited.  In  Holdemes.s,  for 
instance,  a  strip  of  land  more  than  a  mile  brc  ad  has  been  carried 
away  during  the  last  rikbt  centuries.  Even  since  the  Ordnance 
Survey  maps  were  published,  thirty-three  years  ago,  somew  here 
alKut  $00  feet  have  in  some  places  been  removed,  the  rate  of 
demolition  being  bete  and  there  as  much  as  five  yards  in  a  year. 
The  advance  or  the  coast  takes  phice  chiefly  in  sheltered  beys^ 
or  behind  or  In  front  of  projecting  headlands  and  pier;,  and  is 
due  in  large  neasure  to  toedepotit  of  material  which  has  been 
removed  by  the  sea  horn  adjoining  shores.  The  amount  of 
lard  thus  added  docs  not  oonpsnsate  for  the  quantity  canied 
away,  so  that  the  total  rcsalt  Is  a  petosptible  annual  loss.  He 
bcatoamplcBOf  n  sialionaiy  osast'liBe  where  there  is  iw  appre- 
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ciabl«  erosion  by  the  waves  and  no  visible  accumulation  of 
dotritus  are  to  be  found  among  the  Und-locked  fjords  or  inlets 
of  the  west  coast  of  Scotland.  In  the^e  sheltered  recc-^s  the 
smoothed  striated  rocks  of  the  Ice  A^e  slip  under  the  sea, 
with  thnr  characteristic  glaciated  surfaces  still  so  fresh  that  it 
is  faAfd  to  believe  that  a  loitg  lapse  of  ages  bas  pMMd  mmjr 
since  dw  gladen  left  them. 

The  remsrkable  contrast  between  the  seenerjr  of  the  eastern 
und  western  coast-line  of  the  British  Islands  arises  partly  from 
the  preponderance  of  harder  rocks  on  the  we»t  than  on  the  east 
side,  bnt  probably  ia  lafft  neMnre  up<H)  the  greater  extent  of 
the  submergence  of  the  western  se*>board,  wheieb]|r  the  sea  his 
been  allowed  to  penetrate  fiir  inland  by  Qords  wludi  were  far- 
iBerly  gicos  sad  open  vall^.  The  details  of  oast-aeeBerjr  vary 
with  tns  tradt  in  whidi  diejr  ai«  developed.  Nowhere  ean  the 
effe^  of  each  leadiuf  Qrpe  of  rock  cpon  landscape  ba  aian 
iamapHwIy  studied  uaa  aloiy  the  soi^oMUflii.  A«  distioct 
tjrpes  of  eoast-aecaay,  icfcieace  may  be  made  to  sea-dift  and 
lockjr  dutas  of  graule^  ^pms  basalt,  Baiaive  SBBditoae  and 
flagstone  BoMstMi^  altenwtions  of  sandstone  shak  or  other 
stiata,  and  honUcr-dajr,  and  to  Ae  facms  assomad  bv  detritd 
accnmnlatioas  lach  as  sand-dunes,  shingle-banks,  and  flats  of 
iiawd  or  mod* 

The  ffflidaiHag  portion  of  the  lertnte  was  devoted  to  an 
indicatian  of  the  eonneelion  between  die  seenexj  of  a  country 
and  the  hialaiT  and  temperament  of  the  psoah;.  TUs  snbject 
was  eondderea  from  four  pomts  of  view,  the  inSnenee  of  land- 

aeape  and  geological  structure  being  traced  in  the  distribution  of 
noes,  in  national  history,  in  indiutrial  and  commercial  progress, 
and  in  national  temperament  and  Uteratore. 

UNIVERSITY  AND  EDUCATIONAL 
INTELUGENCE 

Oxroui.— The  proposal  to  alloar  wmen  to  enter  liar  the 
same  horonr  eaaHunlions  as  men  net  with  leia  opposition  in 
Congr^tion  than  wns  generally  antidpated.  ^  100  votes 
to  46  the  statme  wns  passed  by  ContNipitian  psroiitliaK 
woman  to  onter  for  bath  Clsiriral  and  Mathematical  Moders- 
Uon*.  and  for  (befinal  Sdwols  of  History,  MaHiematici^  and 
l«ntn>al  Sdenet,  On  Heidi  it  the  statnie  will  eome  before 
Convocation,  and  will  in  all  probability  be  pasted. 

In  a  COnvoeatioa  hdd  on  Mafeh  4  a  decree  was  paued 
natborising  the  Profenms  of  AnMoeqr  nni  Pbydokgy  to  eajage 
(I  table  for  the  ute  of  ttsdenti  of  Oe  unbnisiqr  •!  the  Zoological 
Station  at  Villefranche.  The  antf>Ti*iaeetiani$ts  were  demw- 
strative,  bnt  did  not  divide  the  Honse. 

Th;  Professor  of  Medicine  gives  notice  that  the  Teatamurs  for 
Chemistry  and  Physici  ia  the  Preliminary  Honour  Examinition 
excuse  candiiate<i  from  the  Chemistry  and  Physics  Examiuatlon 
in  the  First  M.  H.,  but  that  the  Test»murs  for  Chemistry  and 
Phyiiics  in  the  Pa'^s  Scho>I  are  not  recognised.  Ca<ididatei  may 
take  in  Chemistry  and  Phv-ics  lepiratcly  from  Asmtomy  and 

An  exauiin  itt  111  will  be  held  at  Keblc  College  on  Mardi  tS 
to  elect  a  Sch..i.ir  In  Natarsl  Sdenoe.  Candidates  nmj  ofler 

Chemistry  ami  Itiolngy. 

Cambridge. — I'l.uir,  hive  been  obtained  for  the  bmUliti:»  of  a 
new  foundry  and  a  te  ni>  ir.iry  lerturc-room  and  museuui  for  tlie 
I>c[)irtment  of  Mccbaiii-n,  Miitahle  cvi-ntually  for  adJitional 
workshops.  The  cost  is  to  be  45a'.  The  number  of  i)ui)ils  in 
this  department  ha?  now  increased  t  >  fifty-seven. 

Plans  have  also  been  prepared  fur  the  new  botanical  dass- 
T>'Oiiri  for  microscopic  work,  the  estimated  c  >U  being  1055/. 

Messrs.  E.  C.  Ames,  B.A.,  B.  H.  Iknt,  and  J.  H  Nicholl, 
H  A.,  have  iKcn  appointed  DenMostrstoft  of  Mechanism  and 

Applied  Mechanics 

I  he  following  Colleges  hold  Examinations  for  Open  Sch  ilar- 
!.liip4  in  Natural  Science*  on  the  respective  dites  mcnti mcd  : — 
Clare,  -March  j8  ;  Jesus  March  13  ;  Downing,  June  10  ;  Caven- 
dijh,  Au;^u^t  6.  For  particulars,  apjibM-i  m  sh  juIJ  be  ina  io  to 
tlie  tutor.;  of  the  Colleges.  A  CiMilnv  .rkers'  Exhibition  in 
I'hyi-ical  Science,  tenable  either  at  Oxf  rd  ..r  a*.  Csmbridge,  will 
bo  awarded  in  luly.  Informition  may  b?  o'ltained  from  the 
CeaMW  of  Naa-I[:ultegiate  Sinden'S,  Camb.i  J^e. 


SCIENTIFIC  SERIALS 
yournaJ  of  />\t.'jri}: — The  uuuibcr  for  l'"el>;  ii  .rv  commences 
with  (he  first  part  of  an  impjiln-it  •  a)>er  by  Mr.  1  10  na>  Hick 
on  protoplasmic  outinuity  in  the  Florid eae.    The  connection  of 


protoplasm  from  cdl  to  ceil  has  now  been  esUblished  in  n 
number  of  instances  ia  the  ve^^etable  kingdom.  It  nuy  be  aeao 
with  very  great  ease,  as  described  and  drawn  by  Mr.  Hick,  in 
the  frond  of  some  of  the  red  seaweeds,  as  A^ij^niaiwia  and 
CalHtkamHioM,  without  any  chemical  reagst,  eacept  one  Ant 
censes  a  slight  contraction. — Mr.  Carmlhers  contributes  n  nseM 
paper  on  the  mode  of  distinguisbinff  the  seed  the  sweet  vemd 
grass,  AmtkMamtkmm  cdonlumt  mm  that  of  A.  AuBU,  an 
annual  specks  with  wUeh  It  is  often  adnltemtad  hf  seed* 
growers. 

The  ia-t  [art  (vol.  iii.  hcfl  3)  of  Cohn's  Liritragt  zur  Jiiohgit 
dtr  Pflanztn  K>i\\\'X\ns  two  iuii  orlant  cryptogamic  pa[)crs :  one 
by  E.  Eidani,  on  the  development  of  the  Asc  unvcetcs,  in  which 
two  ne  v  form-i  arc  descrit>cd  ;  the  other,  by  M.  Franke,  de- 
scribing an  interesting  new  genus  of  parautic  aigx,  EHdoclomtmt 
dlmorpUc^  end  gromitg  00  deoaying  fioads  of /«OTH«4'd^ 

ytmnui 0/ At  Rmitim  Chemical atuil^MtttSttuiy,  vol.  xv. 
Cue.  9. — On  the  action  of  the  hjrdroearoons  of  the  acetylene 
series  upon  oxide  of  mercury  and  its  salts,  by  M.  KutscberofT. 
— Thermic  data  of  pyrosulphuryl,  by  D.  Konovaloff.  The 
heat  of  formation  of  a  molecule  of  .SjOiCl.j  from  its  cleaients  in 
a  gaseous  state  is  equal  to  lSo'6  calorics. — On  a  hydrate  of 
silicinm  obtained  from  cast  irm,  by  G,  /aUudsky. — On  llie 
characters  of  the  infra-nndcciihr  loicc,  by  M_  IJardsky  (second 
article). — On  clL-clr.jlylic  li;;jif,  iiy  .\.  SI  iuj;hinoff,  bcmg  an 
experfiiieiital  and  ujallitiiKilic.il  inquiiy  into  liic  li^jht  discn'^agcil 
during  Ilic  (■iectri/Jysi-,  uf  liquids  at  one  of  the  electrodes:  his- 
torical skclc'i  I'f  thi-  subjrrt  ;  iustruujcnt.s  cniplDVi-d  ;  the  laws 
of  the  cxtra-niri,  <<{  IvIUni  l;  li^Ut  di-srii^ja<;e<l  in  a  water 
s  iluiion  of  su^i.'ini  iij  uwnl,  .mil  ■Icprii  uaico  of  it  U|)on  the  number 
of  elemciil>  m  t'  <:  hiK  iy  ;  o^cill.itions  of  the  force  of  tl-.e  cur- 
rent; exjiernncnls  with  a  r  itatinij  i^la^s  ;  weiiritu;  .)f  the  clec- 
trixics  ;  spectrum;  lii;ht  in  ihc  acil  -olulion-.  of  salts;  on  the 
resistance,  the  elcctro-spbcruidal  stale,  and  the  beat  disengaged ; 
the  uscilltiting  cuncnts.— On  the  theory  of  the  carved  neti^  bgr 
A.  SokolofiT. 

AM  dtOa  X.  Aeeadtmit  id  limeti,  Rome^  October  iS  end 
19^  t88j.— On  the  elterations  mdeigoiie  by  the  red  ^bnles  of 
the  blood  In  nntlationa  infeetiani»  by  Prof.  Bltme  Maidhiafiftva, 

-^lUtearologicnl  observntiom  nsde  at  the  Royal  Observatory 
of  the  Oampidogli  J  dniing  the  awnlhe  of  August,  September, 
and  Odobar,  i»> 

Deeember  a.— ReaHutki  on  Dr.  P.  MaicantPs  memoir  on  die 
ciUen  muscle  in  reptOeib  bgrSlgnorMcdggie.— Onthealtcrations 
in  the  red  globules  of  the  blood  in  nHLhriottS  Infections,  by  S. 
Todaro.— Report  on  Prof.  E.  Millooeviehia  aaaMiir  on  the 
diameter  of  Uranus,  by  S.  RespighL-^)n  tte  nHdeenhw  vdoet- 
ties  of  gaseous  bodies,  by  A.  Vtoli.— Woln  on  llnerbensine  and 
flnototoTuiae,  by  P.  Emtanele  and  O.  Vlnoeaio. — A  new  series 
of  eomponnds  of  titanium,  by  A.  Pioeltti. — On  the  transforma- 
tion 01^ the  flncrlienzMC  adds  ia  the  animal  organism,  by  P. 
Coppola. — A  study  of  the  resins  of  Thmftia  j^argamca,  by  Fr. 
Canioneri.— On  a  new  species  of  Salpa  {S.  delimoma),  by  Fr. 
Todaro). — Observations  on  the  Pons-Brooks  comet,  by  Pietro 
Taccbini. — On  the  unipolar  induced  electric  current  and  nervous 
cx  .iiement,  by  G.  Ma^ini. — Archa;ological  discoveries  at  Anj^era, 
I'e  chiera,  Vitcrlio,  Kome,  Sulmma,  and  in  olhc-r  ]>artsof  Italy, 
fr>iai  June  to  Ociobc',  iS^j. — S.  Sella  and  S.  .Maniiani  were 
clcctol  president  uiul  vice-president  for  the  ensuing  four  years, 
1884-7. 

Kivisla  Stitntifito-Iniiistiiale,  Florence,  Novemlicr  15-30, 
18S3 — Further  applications  of  the  ncphoscope  invented  by 
Fihjipa  C«cchi(four  illu-trations). — Description  of  anew  electro* 
uiajinet  recently  exhibited  before  the  .Society  of  Natural  and 
Economic<U  .SciencC'-  at  Palermo,  by  Prof.  A.  Kicco.  —An  account 
of  some  of  the  imjxtrtant  results  already  obtained  in  the  Acdi- 
mn'.i^,1tiol^  Garden  established  ten  years  ago  by  General  Vin. 
cen/o  Kicasoli  at  Porteroole,  l  y  G.  Arcanj^cli.  Amongst  the 
ex  itics  here  successfully  reared  are  Coces  fiexuota,  Calorka 
bjilxmwa,  r/ia  fiiv  rctUn.ita,  Bildea  fragrant,  Citharerylcn 
ntitutalum,  Casuariaa  quadrivalvu,  Emeardtia  grandijlora, 
Et^nna  auUralis,  Fitus  dattka^  Pkania  fragntns,  besides 
anmcroas  species  of  B^pmtitt  Agm,  Aeatia,  and  EmeaZ/fhu, 
and  other  Austnlian  plants. 

AVn //<  <>////    /  A'.  Istiiiito  l^mbmrdt,  MifauL  Deoember  13^ 

i!kS3.— 0.1  tli  :  di  incti  in-,  observed  in  Criminal  law  between  the 
authors  and  acjom|  liccs  in  a  felony,  by  Prof.  A.  liuccelhli. — 
Inquiry  into  the  nature  of  the  umierground  disturbances  that 
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ecenrred  at  IschU  on  July  28,  1883,  by  Prof.  A.  Scrpieri. — On 
numbers  irreducible  bjr  complex  numbers,  by  Prof.  C.  Formenti. 
— On  some  forms  of  nght  lines  produced  by  two  reciprocal  stars, 
by  Prof.  F.  Aachicri.— McteorolqgWKl  ofaacrnrtiou  nnde  at  the 
Brera  Obsenratofj,  lOkn,  duriqg  the  aMidv  «f  Odobw  sad 
Novanbcrt  i88j. 


SOCIETTBS  AND  ACADEMtRS 

London 

Royal  Society,  Febru.iry  14.— "On  a  New  Reflecting  Gal- 
vanometer of  Great  Sensibility,  and  on  New  Forms  of  A»tatic 
Galvanometers."  By  Thomas  Gray,  B.Sc,  F.R.S.E.,  and 
Andrew  Gray,  M.A.,  P.IL8.E.  CoiBmiiiiint«d  tagr  Sir  WOUn 

Thomson,  F.K.S. 

The  p.ipcr  i!e-crihcs  first  a  very  sensitive  fjalvanometer,  of 
novel  coiisinirlion,  which  the  authors  have  had  made,  with  aid 
from  the  Government  Research  Fund,  for  their  experiments  on 
the  electric  resistance  of  glass  and  allied  'ubstanccs.  It  con-,ist-i 
of  twn  juirs  of  coil^  with  hollow  core-,  .irr.uv^cd  S'l  thit  the 
axes  of  each  pair  are  |jarallel  and  in  a  verticil  plane,  which  act 
on  a  needle-system,  consisting  of  two  h  ir>e->h)e  nia;^net.  of 
thin  steel  wire  connected  by  a  very  light  fr.ame  of  aluiuinium, 
and  hung  with  their  pl.tncs  vertical,  so  that  a  horse-shoe  corre- 
Spondn  to  each  p;iir  of  c  liN  .imi  hs<  its  |k»1cs  within  the  hollow 
cores.  In  the  iisininiciit  c  ti  iructeil  each  pairof  coils  is  carried 
by  a  vertical  bra.\s  plate,  ;inJ  the  e  two  plates  are  >et  so  as  to 
make  an  angle  with  one  another  of  a'lout  io6\  A  line  drawn 
from  the  suspension  thread  (a  single  fibre  of  silk)  to  a  p  lint  near 
a  pole  of  either  of  the  needles,  when  the  needles  arc  at  the  same 
(li  -tance  w  ithin  b  ith  pairs  of  coils,  is  ne.irly  at  right  angles  to 
the  axi-i  of  the  coil,  and  the  motion  </f  the  nee<lle  for  small 
deflections  is  nearly  along  the  axi.s.  The  needles  enter  the  coils 
from  the  same  side,  and  the  current  is  usaally  sent  through  the 
coils,  so  that  one  pair  cau'^c  their  horse-shoe  to  move  outwards 
and  the  other  ]>air  their  horse-shoe  to  move  inwards,  thus  turn- 
ing the  needle-system  round  the  suspen-ion  fibre.  A  mirror 
fixed  to  the  aluminium  connectiiig>bargivcj  a  measure  of  the 
deflection  in  the  ordinary  nMiiav.  Tni*  system  of  aeedk** 
when  rightly  adjostad,  ii  ptwlkaUf  «a(*lie  la  ft  autfMlie  fiald  of 

uniform  intensity. 

A  magnet  (or  system  of  magnets)  is  generally  amoged  to  give 
a  differential  field  at  the  upper  and  lower  ends  of  the  needles, 
which  are  usually  placed  with  unlike  poles  turned  in  similar 
directions ;  bat  an  aagnetie  qratcm  may  be  employed  to  give 
directive  foree  in  attpropviBHUMrmd  d«ipee  for  a  partiealM' 
pnrpow  or  ammgement. 

Another  fiorm  of  the  instrument  bdeeeribed  in  which  the  coils 
are  all  ia  one  plane,  and  the  connecting  aluminium  bar  CBnying 
tte  borse-ihoe  ne^les  passes  through  the  plate  in  which  the  ami 
are  set  from  one  side  to  the  other,  so  that  one  home  shoa  eaters 
its  pair  of  coils  from  one  ■sKAe,  and  the  other  horse-shoe  from  the 
Other  side.  NS'hen  the  aeedle-system  is  deflected  tha%  both 
needles  are  pushed  out  of  the  coils  or  both  pdled  in. 

By  the  meth<Ki  of  arrangiqg  the  needle*  aad  eoOa  adopted  in 
thai*  instrumenu  the  canaat  is  mad^  wiiea  the  hdlow  eoKt  I 
are  made  small,  to  act  very  advantaceonsly  on  the  needles,  and 
haaee  in  great  mcaMna  their  hi|^  leaaihUi^.  By  attaching  to 
the  taapended  system  a  small  needk  to  give  directive  Jbroe  in  a 
aaiibnn  field,  tta  great  magaelie  aooMnt  and  leverage  of  the 
horce-shoesmiyhalakanadvaBMga  of. 

The  paper  duB  dtMtllMa  a  aa»  and  very  compact  Itaim  of  dif 
tribatiM  pUlb  by  neam  of  nUdi  a  oaUipIe  coil  gdvaaooMtcr, 
«r  one  n  whidi  ne  eoil  it  anoomd  bi  aeetiont>,  may  be  ceiMiected 
ia  aaj  deiired  nanaer  to  vaiy  ka  icsittaaee  or  its  teneibaito^ 

PteaOy,  two  Ifamaaf  iactranent  are  described,  ia  wUa  taro 
peifecUy  vertical  and  Unright  needles  connected  together  rigidly  by 
Dwaof  aJamlniam  are  used  to  give  a  perfectly  astatic  system,  not 
disturbed  by  the  magBttishigflrdaBHWiietiliagaeiioa  of  neighbour- 
ing magnets,  a  retah  the  aalbara  fluak  peaeticilly  anatiainable 
la  aay  anangemeat  of  hariieatal  needles.  Two  vertioal  aeedles, 
with  their  appcr  cndi  hi  Ac  position  occupied  by  tte  npper 
aoedla  of  a  aa4Alda»tatic  galvanometer,  and  their  lower  efl«l8 
ia  the  poeitioB  of  die  lower  needle,  experience,  if  their  b1ce  poles 
are  turned  in  disonilar  directions,  a  similar  electroma^ctic 
action  to  that  in  the  horizontal  needles;  and  the  authors  pro- 
poae  when  convenient  to  use  inch  an  aiiaiq|«aMBt  iaelead  of^tlie 
ordinary  needle  sy>tem. 

Also  a  pair  of  vertical  needles  may  be  used  instead  of  the 
hofse-sboe  needles  described  above,  the  coils  beiqg  so  placed  as  | 


to  act  advantageously,  and  ghw  a  aoBwlmt  aiiangrtafat  of  dM 

ports  of  the  instrument 

Geological  Society,  February  15. — Annual  General  Meet- 
ing.—J.  \V.  Hulke,  F.R.S..  president,  in  the  chair.— -The 
Secretaries  read  the  Rep<->rt-i  of  the  Council  and  of  the  Library 
and  MusctJm  Committee  f  >r  the  year  1883.  In  the  former  the 
Council  conpr«tiiLi'.  i  ■he  Fellows  upan  an  improvement  in  the 
state  of  the  S  n-iety'-  al.Mir-  si-,ce  tlie  d;ite  i.f  their  la^t  Repoc^ 
the  income  uf  the  Soeicty  luiMii^;  leeri  j;rea;er,  and  its  eipcodi- 
ture  less,  in  iSS^  than  in  iHS^,  \vli;lr,  alth.iugh  the  removal  from 
the  lis',  of  the  names  of  twelve  Frll  iws  whose  addressee  were 
unknown,  and  whi^c  cleetion  dated  lack  hcf  ire  tl.e  incorporation 
of  the  Society  in  1S26,  iiad  produced  m  apparent  loss  of  three 
t  elluu  s  diitiii:^  the  year,  the  S^ci  -ty  might  really  1«  rcf^ardcil 
aj.  having  received  an  increase  of  nine  Fellows.  The  increx-e 
in  the  number  of  contributing  Fellows  wa-.  twcnty  tw  i.  The 
Council's  Rc|x)rt  further  announced  the  awards  of  the  various 
MedaU  and  of  the  pnecad*  of  (ha  DoMihMi  Fudsia  the  gift 
of  the  .Society. 

In  iirescnting  the  Wolla-ton  Gold  Medal  to  Trof.  A.  Gaudry, 
F.M/J.S.,  the  President  addres--ed  him  as  follows  : — "  Prof.  A. 
Gaudry, — The  Council  of  the  (Icological  Society  has  awarded 
you  the  Woilaston  Medal  in  recognition  of  the  value  of  your 
pahvoutnlofjic.il  researches  and  the  im|K)rtant  scientific  gene 
rali^atii  in^  you  have  deduced  from  long  and  laborious  observa- 
tiun--.  The  numerovs  papers  on  topographical  geology  and  on 
pahvontology  you  have  contributed  during  the  past  thirty  yca'«. 
your  im]K)rlant  '  Kecherches  Scientifiijue--  en  Orient  entreprisc- 
]>ar  Ics  oidrcs  du  (Jouvemenient  jicndant  les  annees  1853  -1S54,' 
your  '  .\nimaux  fo^^ilcs  et  ge.do  ,ie  de  I'Attique,'  and,  Lxstly, 
your  work  '  Lcs  Enchalnemcnts  du  monie  .mirnal  dan«  le- 
temp>  gcdl'igiques,' have  made  your  name  .so  familiar,  wherever 
our  branch  of  natural  science  is  cultivated,  that  in  receiving  yo-i 
we  feel  we  are  not  receiving  a  stranger,  but  a  scientific  brother, 
and  one  who,  by  his  labours  and  singleness  of  aim,  has  achieved 
a  position  as  a  palaxmlol igist  such  as  few  can  hoje  to  nttain. 
Per^onally  it  affords  me  great  and  sincere  pleasure  that  it  has 
fallen  to  my  lot  to  hand  you  this  medal,  which,  by  the  CcmcHt 
of  all,  has  never  been  more  worthily  bestowed." 

The  President  then  presented  the  balance  of  the  proceeds  of 
the  Wollsston  Donation  P'und  to  Mr.  E.  Tulley  New  ton,  F.G.S.. 
aitd  addressed  him  as  follows  : — "Mr.  Newton, — The  Council 
has  voted  you  the  balance  of  the  proceeds  of  the  Wolla-toii 
Donation  Fund,  in  recc^ition  of  the  v.ilue  of  your  researches 
amongst  the  Pleistocene  Mammalia  of  Great  Britain,  and  to 
assist  you  in  the  prosecution  of  further  investigations,  ^■our 
memoirs  pnbliahed  by  the  Geological  Snrvev  of  England  and 
Wales,  •  On  the  VertebraU  of  the  Forest-bed  Series  of  Norfolk 
and  Suffolk,'  and  on  '  The  Chimxroid  Fiahes  of  the  Crelafieo» 
Rocks,'  and  your  papers  published  ia  omymrmi are  wwiiiilwad 
by  the  Coaocil  to  eviaoe  neat  amriti  thqr  regard  them  aa  a 
bright  earnest  of  fatare  won  vriddi  mtf  hope  vxf  ba  pwwtad 
by  this  award." 

In  presenting  the  Murchison  Medal  to  Dr.  Henry  Woodward, 
F.R.S.,  the  President  said:  "Dr.  Heaiy  Woodw.-vrd,— The 
Cooncil  has  awarded  vou  the  Moidtea  Madal  and  a  grant  of 
tea  g!Bfaiaas  ia  recogmUon  of  yoar  vidnaUe  rtwartbci  into  the 
fttroetareaad  dauifiGatioa  of  the  fai^  Cnntaeta*  eepadaPy  af 
the  MeRMtomata  aad  "nilobiia,  and  your  fenrioeato  thejpragnm 
of  geology  ia  Gnat  Bfltitn  by  your  eoadact  of  dm  GidigM 
Magmim  for  aaari*  twcaqr  yean.  Your  monograph  oa  Oe 
'  McrmUNaata,*  pulUdiad  by  IM  PaltMntographiail  Society,  aad 
your  •Catalocae  oF  BiniA  Vomtt  CraMcea,  with  their 
synonynu  aad  the  raafe  in  tbaa  of  each  (earn  and  aider/  viD 
long  eootinae  to  be  worka  ef  refereaoa  {adimmafaia  to  vtmf 
ttadeatof  tbemfaitertrtiaglifo'fbmii.  Bat  vawahia  ai  aw  thwi 
written  Neoide»thCTdlNOf«r  bat  •  mail  part  of  Oa  awioM 
you  have  readcial  m  die  advaaeenant  of  ow  adeMfc  Ha* 
much  BHwayoa  have  done  by  the  aesistaaca  yoa  hava  ae  finely 
given  to  tSi  who  hava  aoagbt  yonr  help  at  the  Maeeam  ia  ii- 
ciphering  some  diiBeah  matten  ia  paweeatology  trlO  aavar  be 
fully  known," 

loe  fteddeat  then  handed  the  lialanoe  of  the  proceeds  of  dtt 
Mnrchiwn  Geological  Fund  to  Mr.  R.  Etheridge,  F.R.S.,  for 
transmission  to  lor.  Martin  Simpson,  of  Whitby,  and  addremal 
him  as  f  illows  :  "  Mr.  Etheridge,— The  balance  of  the  prooeedt 
of  the  Murchison  Donation  Fut>d  has  been  awarded  by  the 
Council  to  Mr.  M.  Simpson,  Curator  of  the  Whitby  Mttscna. 
He  h.as  licvote  l  much  attention  to  the  fossils  of  that  district,  aad 
he  is  the  author  of  two  b  wka  descriptive  of  them.   The  CooacB 
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hopes  tbat  this  cheque  may  be  of  asiutance  to  htm  in  continuing 
the  QseTuI  extra-ofticial  work  he  has  long  been  carrjing  un  in 
that  locality." 

The  President  next  hanJed  the  Lyell  Medal  to  Prof.  W.  II. 
Kluwcr,  F.  K.S.,  fortraasa  iatioa  to  \>t.  Tofeph  Leidy,  F.M.G.S., 
and  addressed  him  as  foUows  : — "  Prof.  Flowe', — The  Council 
lias  bestowed  on  Dr.  J.  Lekljr  the  Lycll  Medal,  w  ith  a  sum  of 
25/.,  in  recognition  of  his  valuable  c  >ntribulions  lo  paL-contology, 
especially  as  re;fards  his  investigations  on  th»  Fo-sil  Mammalia 
of  Nebraska  ami  the  .S.iuria  of  the  United  S!.-i*es  of  America. 
These  va.-t  and,  in  comjmrison  with  our  ov  ii  c  umtry  liul  little 
explored  territories  have  for  vmiic  yc;\rs  |ii>t  )it;ldc'l.\  l.irvcst 
of  lo-sil  vfi'tcli.'atc  remain-,  'if  cxjuj  ii:  ;  i.:'int-~s,  uf  uhich  we, 
have  i>'j  example  here.  IIua  well  ilu-  .iai  w.st  brla^  ^rai ncri-ri 
by  our  TranMiLjiilic  d^nfr^res  tlic  ll  ui  l  i.f  muiu  jir^  j '.ibli^hed  by 
them  during  i  he  li  t  i,ii.uter  of  a  century  be.it s  Unc^-.  Amijiit»st 
these  sciciiuiic  l.il  i.inet  -  \\\  the  ['.■iLi;ont..>I<:>gic.al  h.vn.e5.t  ficlj,  I)r. 
J.  Leidy  ha-s  held  a  ^.>reln■l^t  pl.'.ce.  Careful  in  olx'erving, 
accurate  in  recordiug,  caLi;i  lu-  m  inferring,  his  work  h.is  the 
high  merit  which  trustworllane-s  al*ay,  impart.'-.  The  «  cll  nigh 
astoundinfj  number  (if  pajHiri  uiittcii  by  liim  l.clwcen  l8.;5  .tnd 
1873,  amounting  to  1S7,  his  Reports  <>u  the  '  Kxlinct  \'erteliratc 
Fauna  of  the  Western  Territories,'  his  '.Synopsis  >f  the  Hxtinct 
Mammalia  of  North  America,'  and  his  'Crctacejus  Rej  tiles  of 
tbe  United  .State','  tettify  to  the  fertility  of  his  i^en." 

In  [ire-cntinR  to  Prof.  C.  I,apw>  rth,  F.G.S.,  the  balance  of 
the  Lyell  (ieological  Fund,  !lie  Pre>ident  said:  "  Pr.  f.  Lap- 
worth,  -  The  Council  has  awarded  to  you  the  balance  of  the 
|>rocccds  of  the  l.yrll  Donation  Fund  in  rec  ignition  of  the  value 
(if  your  researches  into  the  ]ini.i;ontology  and  t  hjsical  ^l^ucture 
of  the  oilier  rocks  of  Great  i'ritain,  canied  on  fmiuen'ly  under 
unfavoarablc  circuoisUiuccs  and  to  the  injury  uf  y  uir  hclih,  .nnd 
to  aid  you  in  similar  inveiti^Mtiou  .  N'our  :i.ipcrs  u.i  '  The 
Girvan  Succession,'  'The  Moflat  ^eric^,'  published  in  our 
JourKa',  and  '  The  (Jraptolitcs,'  and  'The  .Secret  of  the  High- 
lands,' contributed  t  i  the  C<olo^iLal Afxigaziiit,  were  the  outome 
of  an  extremely  laborious  and  detailed  explontioii  of  tlie  dt'-tricts 
to  which  they  refer — an  exploration  in  conducting  which  you 
spared  no  pains  and  dirank  from  no  hardships.  No  one  who 
desires  to  know  the  structure  of  these  districts  can  safely  omit  a 
careful  study  of  these  very  instructive  papers  " 

The  President  then  handed  to  Prof,  Ronney,  F.  R.S.,  for 
transmission  to  Dr.  J.  Croll,  a  portion  of  the  proceeds  of  the 
Barlow-Jameson  Fund,  andiaid  :  "Prof.  Bonney, — llieCouncil, 
in  recognition  of  the  value  of  Dr.  James  Croll's  researcfaea  into 
tbe  'Later  Physical  History  of  the  Earth,'  and  to  aid  him  in 
fnither  rcaearcbes  of  a  like  kind,  has  awarded  to  him  tbe  sum  of 
vol.  from  the  praeeeds  of  the  Bwknr-jMBaoo  Fund.  Mr.  CroU's 
work  on  *Clinate  ud  TiaMk  la  Arir  Geohciad  Relationa,'  and 
his  numerous  separate  papOB  on  rarious  cognate  subjects,  in- 
cludin^r  the  '  Eccentricity  of  the  Earth's  Orbit,'  '  Date  of  the 
GLacial  Period,'  tbe  '  InflueoM  of  the  Gulf  Siream,'  the  'Motion 
of  Glaciers,'  '  Ocean  Currents,'  and  the  '  Tmapoit  of  Boaklers,' 
ligf  their  aungeitivaMH  have  deservedly  attracted  much  attention. 
!•  ipcwaran^  to  Dr.  CroQ  this  award,  the  Couiuil  desires  you 
to  express  the  bope  that  it  may  assist  him  in  coutinoing  these 
Uiua  of  re  carch. 

In  handing  to  Prof.  Seeley,  F.R.S.,  a  second  portion  of  the 
proceeds  of  the  Barlow-Jameson  Fund  for  transmission  to  Prof. 
Leo  LeMureaXf  F.C.G.S.,  the  President  spoke  as  follows: 
"ProC  Sed^,— The  Covndl  has  awarded  to  Prof.  Leo 
Le  qnerem  the  mn  of  kW.  fipom  tlie  pneeeds  of  the  Bariow- 
Jameaoo  Fbnd,  ia  recospitioB  of  tte  ytSm  of  bia  reaeardies  Into 
Ibe  palaobotaiv  of  Itatli  AoMrici^  and  to  aid  him  in  fiuther 
iBvatifttioiMMariaalhrliiBd.  Ftaf.  Lesqnczeu's  'Contriba- 
tku  to  (he  FohU  CralMMW  sal  Tcrtbrjr  Flon  of  th»  W«t«m 
TeirHoriea,*  pabUthtd  ia  the  *Repoilt  of  dw  thrital  Stales 
Geological  Sanqr/  *n  worki  wtic^  Iw  fhdr  auttor,  typo- 
graphy, and  iDulntlaaih  lave  aolUig  todafae,  la  toaoanitting 
tbie  awaid  to  ftof.  X^aqaeieiu^  yoa  will  oonvef  to  Urn  the 
honea  of  A*  Cooaeil  net  it  aiay  aaaiat  Urn  ia  HtaenUDg 
fi5&towa>%rtioMia  the  dlfleetebieadi  of  fMeawhta  which 
he  has  alreadT  aeeoasplUMd  ao  aMdu" 

The  President  then  reodMs  Aaidvecaaiy  Addreia,  in  which, 
afler  giving  obituary  notioea  of  aoae  of  tbe  Members  bet  by  the 
Society  in  1SS3,  he  paaaed  in  reriew  the  prindpal  work  done  by 
the  Society  since  the  last  Annivertary  Meeting,  and  finally 
lafaied  more  in  detail  to  some  important  results  obtained  else- 
where in  connection  with  tbe  comparative  osteology  ctf  tbe 
Vertdaah^  dweUlag  paitiada^  npon  the  ipieatkii  of  the 


existeaee  in  the  lower  jaw  of  an  unpaired  bone  occupyinf^,  or 
anterior  to,  the  avnohysts— the  "os  prisymphysien  "  of  M. 
Dolk),  the  "aMatoJlack^"ef  Cope^  the  '^inferior  inler- 
maxillary  eleiaaal "  of  W.  K.  Feriter,<- 
and  pelvic  dunetcrs  ef  the  DbMiaaria. 

The  heOot  for  the  Ceaadt  aad  OAcoi  waa  taken,  and  the  fol- 
low^ weradel^deeled  lor  tftocaninc  veer  {—President :  Prof. 
1.  gT  Boonev,  P.R.S.  Vke-Prartdenu :  W.  Carruthers, 
F.R.S..  John  SwHb  F.R.S.,  J.  A.  FhUUlMli  F.R.S.,  Praf.  J. 
Presiwich.  F.R.S.  SecMtaiiea!  W.  T.  Bhmford,  F.R.S.. 
Prof.  J.  W.Jidd,  PJL8.  Fbvetan  SecMan:  Warington  W. 
Smyth,  F.R.S.  tkeiMrars  Pnf.  T.  Wfluhire,  F.L.S. 
Council:  H.  Baoermaa,  W.T.  Blanford,  F.R.S.,  Prof.  T.  G. 
rJonncy,  F.R.S.,  W.  Carratfaeis,  F.R.S.,  John  Etana,  F.R.S.» 
Col.  H.  H.  Godwin- Austen,  F.R,S.,  Henry  Hicks,  Rev. 
Edwin  HiU,  M.A..  G.  J.  Hinde,  Ph.D.,  J.  Hopkinson,  Prot 
T.  M'Kenny  Hughes,  M.A,,  J.  W.  Hulke,  F.R.S.,  J.  Ginr«> 
Jeffreys^  F.R.S.,  Prof.  T.  Rupert  Jones,  F.R.S.,  Prot  J.  W. 

"    ■    ■    " ",11.8.,  Prot  J.  Ftastwi^ 


A. 


Phillips,  F, 
Waringt 
W.  Topiay,  Fknf.  T.  Wi 


Judd,    F.R.S.,  J  r  ,      «.  ^ 

F.R.S.,  F.  W.  Rndler,  Warington  W.  Smytii,  FJk^S.,  J.J.H. 


Teall,  M.A. 
Woodward,  F.  R.S. 

Chemical  Society,  February  21. — Dr.  W.  H.  ParUn. 
president,  in  the  chair.  —The  following  gentlemen  were  elected 
Fellows  of  the  Society  :— L.  Archhutt,  J.  H.  Burland,  D.  Bain, 
W.  II.  Barr.  R.  A.  Bush,  P.  S.  Chantrell,  A.  F.  Damon.  H. 
C.  Draper,  T.  R.  Duggao,  V.  Edwards  W.  T.  H.  Kl  ley.  G. 
W.  Gibaaa,  F.  W.  Harris,  T.  Hilditch,  R.  E.  Moyle,  F. 
Morton,  W.  J.  OiaadMU),  F.  R.  Power,  A.  K.  Simpson,  C.  W, 
Sutton.  H.  G.  Shaw,  £.  F.  Smith.  F.  VV.  Tompeoq,  A.  Tan^ 
and  E.  W.  Voclcker.— The  following  papers  were  ra4t->0B 
theeoaipoaitioaof  the  ash  of  wheat  grain  and  straw  gtowa  at 
Roihaaaated  In  dftbrent  aaaaoaa  and  diO^rent  mannea,  Sir 
i.  B.  Lawes  and  Dr.  T.  H.  Gilbert  This  i*  aa  • 
ler^thy  paper  giving  thedaHflt  of  253  «aat|aH  cf 
prodnce  whoaa  hiatoty  ae  to  growth,  im,  a—M^  an^ 
iskaewB.  The ezparinHmaeieg^veaia Area aariaa.  Theant 
gini  the  raelta  obtataad  Mag  liataan  eonaecntive 
under  three  AwartethtkiBy^Bftwat  coaditioaa  aa  toi 
and  thus  illmttalea  the  bflaaMB  af  thefladaalionori 

year  to  year.  Ihe  leaoBd  l  

to  nManriagebUdBid  hi  tar  leMeae  tan  fKmusbh,  two  «n- 
favoarahle  and  ao  ihawt  dwlaflaaaee  of  cheiacterlade  m 
nnder  a  great  variety  of  manoring  conditioaa.  The  third 
represents  the  proportionally  mixed  prodoee  far  die  tea 
1853-61,  and  again  for  the  sncoeeding  tea  jaeBH  lSte-7l»  from 
ten  diflferently  manured  plots,  andthm  hrian  cat  ttetanMBCeof 
continuous  exhamtion  or  suppfy  of  eaMMl  cuawllaeiitfc  The 
general  resulu  are  that  the  influaooe  of  dw  iOaaea  on  the  COOlpO* 
sition  of  the  ash  is  very  much  more  marfced  than  the  inflnenca  off 
the  manure,  and  that  tbe  compo«tion  of  aonaaUy-iiMaed  graia 
is  very  uniform  aiul  in  &ct  only  varies  in  mf  ■anted  dagine 
according  to  manure,  when  there  is  a  very  abaoraud  defldcB^ 
of  one  or  more  constituents  ;  the  amounts  of  mineral  constituents 
in  the  straw  have  a  very  obvious  connection  with  the  supply  or 
exluu-tion  of  thes^e  constituenu  in  the  soil. — On  tbe  analysiaof 
Shotley  Bridge  Spa  water,  by  H.  Peile.  This  is  a  cfaaly'ieete 
water  containing  otJiSS  grm.  Fe^Os  per  litre  as  ferrooa  bictr* 
b  mate,  1 73  grm.  sodium  chloride,  caldum  salts,  some  lithinn 
chloride,  magnesium  bromide  aad  iodidte,  &c. 

Zoological  Soeiatjr,  FaibcaarT  19.— Mr.  Osbert  Salrin, 
F.R.S.,  pretUen^  in  the  dadr.— Mr.  Sclatcr  laid  .>  the  tiOde 
aad  made  soaie  lemarks  on  a  copy  of  the  lately  issut d  "  Guile 
to  the  Calentta  Zoological  Gardens."— Mr.  W.  T.  Blanford, 
F.RJS.,  made  some  ohservatioM  on  the  collection  of  drawings 
of  ffimalayao  Urdala'cly  presented  to  the  Societv's  libmy  by 
Brian  II.  HodfMNW  F.Z.S.— FmC  F.  Jeffrey  Bell  real  the 
second  (lart  of  A  coalribntiM  to  ayatiaaet-c  anraatenient  of 
tbe  Aataraidek  la  the  preMBt  cowaaaicatiaa  the  author 
treated  of  the  vedeaef  the  genae  OraMftn— A  mnannication 
w.i^  rca  1  froaa  M.  FeneadXataaie^  C.1LZ.S.,  eoalaining  the 
desu  ipti  .noraaewnedaeorGerUllebnBiArahie.  This  new 
species  was  foamed  on  iptclmaae  Bviat  ^ 
Gardens,  which  had  beea  hUherto  icfand  to  CarWhw  «r* 
thrurus.  Gray.  M.  Lataato  eaaiMeied  Aa  apedH  to  be 
undescribed,  and  proposed  to  oaU  it  MariuMt  lM|fi^**^  A 
communication  was  read  from  Mr.  J.  WoadFlbaBa|  r.2kS>*  IB 
which  he  gave  a  description  of  a  new  spedatef  the  Na 
taaua«j«M&.  Thefii8t««ample«rthiifaiMet(Rf 
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cspivred  hy  I.teut.-Col.  11.  II.  Godwin-AasUn,  F.R.S.,  on  the 
Naga  iliik,  north-east  frontier  of  Indut;  bat  male  speciaieiis 
luid  since  been  obtained.  The  author  proposed  to  call  this 
species  Corydiili^  asiatua. — A  communication  was  read  from 
Dr.  J.  Gwyn  Jeffreys,  K.K.S.,  on  U»e  MoUuwa  procured  daring 
dw  ZMAiIw^  and  /Vn  M/*in«  Bxpadhbns  1868-70,  forming  the 
■mam  part  of  hi->  ^crie^  of  popmoo  this  tvbject.  The  pment 
part  oompriscd  the  j^cnera  fioa  Mr«M  to  Aorta,  with  aeftniy- 
tov  ip  dei»  of  which  foortcea  wen  new  to  miuaat,  m  wm  also 


Pbysisal  Society,  February  23.— Pmf.  F.  (>uthric,  presi- 
doit,  in  the  ch.iir.— New  Members  :— Mr.  F..  F.  J.  Love,  Mr. 
james  Grundy,  Ui-v.  F.  I.  Sinilh,  Mr.  F.  R.  liawlcy. —  I'rof. 
Silvanu-.  I'.  rhon>i>-..>n  ri-.i  I  .1  ]>a]itr  on  a  new  ineihol  of  mAking 
rcsi-taiice  c  lil-.  This  c  insisiiMi  in  culiiiii.;  "tf  ;v  i  iccc  of  the 
wire  of  which  the  coil  is  to  l>c  nt.tdr,  lon^  enough  to  give  a 
nriMMOtjKHM  a  per  oeni.  Usher.    From  the  fionula— 

Shmit- 

(where  JPh the nivhrwislaBe^  and rlhefiaal  fwhtucdpthe 
veloe  of  a  wire  wherewith  to  shnnt  die  fint  pieee  to  aiw  to 
rive  the  reastance  re<]aired  is  found.  A  leagpi  of  wice  _ 
this  resistance  (or,  rather,  about  a  per  ceot.  aiare)  is  tliea  cot 
and  soldered  as  a  shnnt  to  tliefifatiMece.  PlactioediowB  that  tide 
method  Is  very  aaick  and  accante.  ItbattfuHerehttattaaderlo 
ohms.  Prof.  Thompcon  also  demibed  aaew  formof  "owter 
bridge  "  devi^^cd  by  hinu  The  wire  ia  a  a.  Ion;,  aod  there  are 
two  wires,  one  of  a  res'sUnoe  eboBt  I  ohOL,  tlw  Other  8*ai  ohBM> 
Contact  is  made  by  one  or  other  bjr  a  ilidiag  cum  tact  with 
vernier  attached.  This  arrangement  is  BMire  eoamaieat  tluin 
the  sin^jle  wire  meter  bridge,  and  allows  of  higher  resistances 
iMrins  mca  urcd.  A  special  switch  board  with  an  arrangement 
of  mercury  cups  avoids  the  nece»Mty  of  franspDsini;  the  c  >ils  in 
Foster's  method,  thLs  being  effected  by  shifting  the  oiilatl  links 
in  the  mercury  cups. — Mr.  R.  T.  Glaiebr.wk,  F.R.S.,  cjcplainc<l 
a  cam  or  axle  key  devised  by  Mr.  Shaw  to  effect  the  contacts 
ncces-.try  to  tran>]»>vc  the  coils  by  a  single  movement.  He 
(wintcd  out  that  a  cenain  preisurc  wjls  necesiacy  to  make  good 
contact  wall  mercury.  The  i>idinary  way  of  making  coiN  was 
to  double  the  "ire,  cut  the  lii.,'ht,  l).ire  the  enil>  there, 
and  solder  .1  |ii<-cc  of  co]'[ier  acro-s  them,  «hich  cauld  be 
shifted    until  the   re^ivfance  got.    Prof.  G.   C.  Fo>tcr 

'..ii<l  th.n  ihec  >|ipcr  links  in  mercury  cup.  >houId  rest  on  the 
i-jppci.  I'r.jf.  f'oitcr  read  a  pajjcr  by  hi  ii>flt  ,nvi  Mr.  Pryson 
on  the  diH<Tcnce  of  p  iteiitia!  rcf]iiircd  to  ^i\c  >[>ark<  in  air.  L«t 
K=  tbi^  difference  of  potential,  lenj^tli  of  <;|<.irk  in  centi- 

metres, their  rxp'.^Ti!:iciit-.  grive  (.ipjiroximatcl)  )  /'  -  102/  +7"07. 
Tables  aiiii  curses  of  the  -|url>iti^  ciisliiu-e-,  j  tcntials,  and 
electric  forces  in  the  experiment.--  were  niven.  The  results  were 
got  with  bra is  balls  1  35  centiiuclres  in  diameter,  a  frictional 
m.ichine,  and  a  Foster  al  solute  clcctrrjincfcr.  When  /  ■|.t2, 
the  electric  force  giving  a  --pirk  was  IS4"76;  /  —  the 
electric  force  was  I33'35,  <ir  Ir  - .  than  at  a  shorter  di>t.iiice  ;  / 
497,  the  electric  force  w.xs  ljf66;  /=  '9,  the  electric  force 
was  13S'57  J  that  i<,  it  beijan  to  li^c  again.  —  Prof.  G.  1*  urbes 
made  a  cunuiunicatii iii  on  .1  inagniti-ed  chronometer  watch. 
The  watch  slowed  >cvcr.il  niinutes  a  <i  iv.  He  found  the  r.atc  to 
vary  with  the  position  of  the  watch  witK  rcsjKct  to  the  cardin.il 
p<jints  .iml  dso  in  a  vertical  plane.  The  b.tr  of  tin-  Kalmicc  was 
magn- ti-cs.i  and  some  screw  nails.  He  tr.Tced  the  v.ination  of 
rate  to  magnetisation  of  the  spring,  the  bar,  ami  screws,  'llie 
fact  that  it  varied  with  positu  n  -u;;.; -sted  that  a  magnctiscrl 
ship' .  chronometer  might  he  matle  which  wouhi  integrate  the 
course  and  give  a  mean  Ci)ur-.c.  .Messrs.  E.  Dent  ainl  (  i«,  h  id 
fitted  a  gold  spring  and  a  platinum  iridium  balance  to  the  chruno- 
flMtei^  aod  wdared  it  iw  magnetisable. 

Royal  Meteorolofieal  Sociaty,  Febmarx  ao.— Mr.  R.  II. 
Seot^  M.A.,  r.R.S.,  pnsidcat,  fai  the  chair.— T.  G.  Benn, 
Capt  C.  F.  Cooke,  Francis  Galton,  M.A.,  F.R^^  Ptof.  S.  A. 
EBU,  aSe.,  Capt.  A.  W.  JefTery,  U.  Fai^^  F.G^.,  P.K.II.S.. 

R.  Vaeeers  H.  T.  Wakekm,  and  E.  Wdbwweeleeiad  Fellows 
of  die  Sodeljr.— Tlw  feUowiag  papees  wcra  reed  r— The  great 
storm  of  Jannarjr  a6,  ttt^  by  WOllaa  Maniot^  F.R.Met.Soc. 
This  storm  was  rematltwle  Ibr  it*  irteleaon  and  large  area, 
as  well  as  for  the  anprecedentedly  low  lianaMtcr  reading 
at  its  centre.  The  author  has  preparad  ieohaik  dMfli  far  each 
hour  from  noon  on  tiM  a6th  lo  3  a.iik  OB  fha  Mb,  Bad  \fg  thae 
die  storm  aorass  the  Bdtidi  Use.  Tbaentra 


means  has  tracked  die  

of  the  deprcesioo  appears  to  have  ink  waehed  the  north-waet 


coast  of  Irel.ind  at  noon,  attd  passed  in  a  north-easterly  dtreo- 
tion  over  the  11  lU  of  Irel.ind  and  across  the  middle  off 
reaching  Aberd'.;en  about  midnight.  Its  rate  of  progres 
therefore  ab<>ut  thirty  nnlesan  hour.  A  violent  gale  was 
rienced  all  over  the  tSritish  Isle«,  the  greatest  hoorljr  velocity'  of 
the  wind  being  68  miles  at  Valencia  at  II  a.nk,  70  -nilii  at 
Holyhead  at  3  p.ai.,  b\  Blile*  at  Falmouth  at  3  p-m..  69  milen 
at  Armagh  and  59  amcB  at  Aberdeen  at  $  p.m.,  58  miles  at 
Greenwich  from  5  to  7  p.m.,  and  76  miles  at  Alnwick  at  mid* 
night.  'I'hunder-.torms  occurred  on  the  sauth-ea.«tem  side  of 
the  depression,  .and  travelled  acroas  the  soadi  of  Irebad 
England  at  the  rate  of  abont  thirty  miles  an  hnnr.  Tlw  ~ 
readings  of  the  barometer  (reduced  to  sea-level)  yet 
were  27*33  indies  at  Kilcre^^an  at  8.30  p.m.,  and  27*3331 
at  Ochtertyre,  near  Crieff^  at  9.45  p^oi.  In  the  aoaihan 
of  England,  directly  after  the  ahrinwm  bad  oemncd,  diere  ^ 
a  very  sudden  nee  in  tfaa  wadlta  of  (ha  banateter,  hi  \wmiL  c— 
aaMonting  to  todi  in  fiv«  iBimtei.  FroBaBenauaatioaef 
previoM  MGord^  it  appears  that  there  has  never  befom  baaa  to 
low  a  iMMneler  reading  a«  27-32  inches,  so  that  thia  : 
lie  coaiidered  ai  one  of  the  matt  feaurimUe  that  hu  t 
to  die  Britiib  t>.land«.— The  height  of  the  naamd  phae  of  pMf 
nm  and  depth  of  aMmsooo  cnrreote  to  ladla,  bv  PtODK  B.  D. 
AiAlhald,  »f.A^»  P.R.Mat.Sae.— The  caariMi  aad  aaaela  aff 
November  and  December.  1883,  and  January,  1184,  Iw  dw  lioa. 
F.  A.  RoOo  Rnaell,  M. A..  F.R.Met.Sac  The  author  giveea 
very  iaieieitiqg  aceoaat  of  all  the  special  features  of  the  remark- 
able snarises  aad  sunsets  which  have  been  observed  from 
Nataariier  8  to  February  2.  The  following  are  stated  to  be  the 
marks  distinguishing  the  peculiar  sky-base  from  cirrus  : — 1.  II 
is  commonly  much  more  evenly  epnad  over  the  sky  than  cirms. 
2.  It  is  visittle  (except  when  very  dense  or  in  the  neighlx^urhood 
of  the  Sim)  only  about  the  time  of  sunrise  and  sunset.  I>uring 
the  day  not  the  faintest  trace  obscures  the  clear  arure,  whereas 
cirrus  bee  >mcs  more  distinct  with  more  daylight.  3.  When 
actually  glowing  with  bright  colour,  it  loses  its  wavy  appearance. 
4.  It  has  no  perceptible  motion,  unless  perhaiw  when  watched 
through  a  long  period.  5.  It  dix-s  not  interfere  with  the  clear 
definition  of  tiie  innon  .>r  brilliancy  of  the  star>.  6.  It  lies, 
almost  without  e\e'j|)ti  .n,  in  h>tii»  stre.iks,  stretching  from 
l>etween  soulh-suuth  we^t  .inl  west  south-west  to  b;tv»ccn  north 
noith-cast  and  c.i-l-n  rth  el^t.  7.  It  radiant  piint  lies,  not  on 
the  horiziin,  hut  t.xr  lieloiv  it.  S.  If  both  cirrus  and  sky-h.i/e 
be  present,  the  si  v-h;»/e  licgin>  lo  shine  with  a  rel  light  s,>in 
alter  tiie  cirrus  hn>  cease  1  t  ,  glow  aiwve  the  \»e  lern  hori.-in. 
When  cirrus  i-  |ircs(  -it,  hnwcver,  there  is  in  general  a  reaction 
of  clicct*.  ().  1  lie  sky  haze  is  destitute  of  the  fibrtnis  twists  and 
angul.ir  branches  <.f  cirru,s,  and,  since  the  sunlight  leaves  it  in 
re>;uUr  pripgressi  in,  it  must  l>e  stratifieil  at  the  s.ini-  uniform 
level.    10.  It  has  always  been  visible  on  every  clear  day  for 

and  weather. 

Bntomologteal  aoeteQ%  Febraarjr  6.— Mr.  J.  W. : 
prandam,  to  dM  ciheto— Tha  Prarideat  aoaiiaatad  Sir  S. 
Sanadcrtaad  M««n.  F.  P.  FMcaa  aad  R.  Meldoto 
praiideBis  far  tha  easniac  yaaTt  Twoaawi 
-Mr;  P.  Ctowley  exhifaiM  * 

larval  galleries,  and  p^iik— Mr.  W.  F.  Kfabr  adiibiteda 
photograph  of  aa  ahaoraMl  spectaaen  of  the  gann 
Samia,  which  had  ban  toad  by  M.  AUred  WaiUy.— Mr.  H.  T. 
.Stainton  remarked  on  the  food  of  the  larva  oir  AglMsa  pin- 
guinalii.  — ^The  Secretary  exhibited  phxjtographs  of  the  female  of 
Hypoctphdlus  arwuUus,  and  read  some  notes  on  the  subject  by 
Dr.  Sharp. — Mr.  F.  P.  Pascoe  exhibited  a  collection  of  Curcm- 
Imtidx  from  New  Guinea.— The  President  made  some  remarics 
on  the  Attempt  to  introduce  humble-bees  into  New  Zealand.  He 
also  called  attention  to  the  disaj)pearance  of  many  common 
butterflies  and  m  ith>  from  the  neignhourho-Td  of  Huddersfield, 
upon  which  a  uiscu.s'ion  ensued,  the  opinion  of  most  of  the 
speal.ets  licing  that  butterflies  were  rapidly  becoming  much 
scarcer  111  i  jiglaiid  than  they  used  to  be. — The  Secretary  read  a 
rep  tl  fr  lui  tlie  Committee  appointed  to  inquire  into  the  allcgol 
occurrence  of  Phylhxcra  in  Victoria,  confirming  its  presence  in 
that  col-  iiiy. — Mr.  J.  \V.  !•  lughis  communical^  a  description  of 
a  nov  s]>ecies  of  Ortht~ia  from  Monte  Cristo. — Sir  S.  S. 
Saunders  comannkaled  further  aotai  oa  tha  ^^irifimMm  «| 
domestic  figs. 

Aaiduopologlcal  Inatitata,  February  ix — Mr.  Joha  Evans, 
F.R.&»  vioafreridaat^  to  tha  ctodr.— Tha  alaedoaof  Mr.  Jaeepb 
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Fothcrsill,  F.K.Ci.S.,  was  aniii luticwi. — Mr.  Parlt  Harrisjri 
exhihiied  fomc  rcmaiiis  fonml  1  i-t  year  in  Cas'lcfielii,  Whcailcy, 
by  Mr.  E.  Gale,  the  occupier  of  die  lami.  The  >  ai)ls  w  ere  of 
two  ty}5€«,  and  beloitged  to  subjects  \vh  >  linvc  Vieeii  intetr.  il  for 
the  most  part  in  a  flixetl  or  conlr.ictcd  position,  but  ^oiue  at  full 
length.  The  objects  .is-ociate  I  «tth  t)ic  skulls  were  aVo  ibver>e. 
Amongst  thn^p  lent  by  Mr.  dale  wcr  •  \\\  unusually  lotig  ami 
narr.jw  v|  <.Mr-h<.M<i  and  the  b  l^^  <>'  a  lar^jet  willi  rivets  oriia- 
nu-ntetl  "  ir)i  tii)tie<l  ^tn^b,  ■■iicli  as  h.ivc  been  found  elsewhere 
in  ( Kf  i- i  hire.  Oilier  nbjecls  excavated  at  the  expense  of  th<- 
Intr  rmiiuTii  arch  v  >l'>^ist,  Mr.  I.  H.  P.irker,  imd  <;iven  by  him 
to  ;ht.'  Av[, 111  , lean  Museum,  which  lie  lia<l  intended  to  send,  were 
not  exhi'Hteil,  ouing  to  his  la'nentcd  deith.  Mr.  JIarri«on 
thonght  the  iciuains  at  Wlualliy  <l  iii-d  fi mi  ilic  time  of  the 
extendi  m  i>f  t!io  i  in  :d  m  of  Mercii  to  the  Thames.  Dr.  Clarsoii 
is  ]irepariiv.;    i  i  ii  .n  of  the  cranial  peculiarities  of  the 

skulls. — Mr.  Worthingion  G.  Smith  exhi  >ileJ  two  skulls  of  the 
lironze  Age  from  a  tumulus  at  Whitt»y.  —  Mr.  Henry  I'ri^;;;  ex- 
hibiteii  two  Palafilithic  implements  ami  a  fragment  of  a  human 
skull  from  Hury  St.  I  .dmund's.  —  Mr.  R.  Morton  Midillcton  ex- 
hibited some  human  bones  from  Morton,  near  ,'storkton.— Mr. 
John  T.  Yonn^  read  a  paper  on  nome  PaLvolithic  lishiriij  imple- 
ments from  the  Stoke  Ncwington  and  Clapton  t;ravel>.  .Mr. 
Voung  exhibited  a  lirge  collection  of  flints  of  various  si/e-, 
which  he  considered  had  been  manufactured  for  use  as  (ish- 
hooks, gorges,  and  sinkers  ;  some  of  them  showed  evident 
tnoM  of  huamn  workmanship  ;  and  the  paper  (;avc  riie  to  an 
animated  discnssion. — Mis«  A.  W.  Huckland  re.id  a  paper  on 
tnee*  of  oommeroe  in  prehistoric  times,  in  which  &he  urt.'ed  thit 
^enraOarhy  of  three  cu|)s  of  gold  discovered,  one  in  Cornwall, 
—other  at  Mroeiue,  and  the  third  in  the  Necroiiolis  of  old 
Twqwnii,  might  be  taken  as  evideiKe  of  the  existence  of  com- 
meRiiil  itliUktM  between  Etnuu  uid  Andoit  Britain. — A  PKper 
«Ma  tead  oa  a  hmudi  tkall  Imnd  neu-  Soathpoit,  bf  Dr.  6.  B. 
Barruti. 

Institution  of  Civil  Engineers,  February  26. — Sir  J.  W, 
Ha7.algette,  CH.,  president,  in  the  chair. — The  paper  read  was 
OB  hydraulic  protHihiion,  by  Mr.  Sydney  Walker  Uamaby, 
Aaoe.M.lBaLC.E. 

Edinbukch 

Royal  Phyiieal  Soele^,  F^efanuurf  ao.^Ranow  It. 
TVnqBnr,  M.D.,  F.Il.S.t  fcnuiii^  in  the  chair.— The  follow* 
log  oomnanicaHons  were  rod On  the  geological  alnttliin 
nnd  age  of  the  Han  Monntains,  bv  H.  M.  CndoU,  BlSCt  of 
H.M.  GeoI(^cal  Snrvey  of  Scotland,  a  continontkm  of  Ufl 
former  paper.  The  rocks  of  the  Paleozoic  core  of  tbo  Mj^on 
had  been  dcp  isited  in  an  area  sabject  to  occasional  VolcanlC  ont* 
bursts,  llicrc  were  many  patches  of  diahaao  on  tb«  Lower 
II arz  which  were  n<mally  associated  with  rocka  of  Hercynian 
a_'e.  and  wir<;  reg.ar.ifd  by  German  geologists  as  portions  of 
intcrbttl  lcd  sliceis.  Mr.  Cadcll  believed  they  were  intrusive 
sheets  and  bf>.sses  of  later  date,  and  gave  as  his  reasons  that  (l) 
the  adjacent  strata  were  metamorphosed  by  hcMt  on  all  sides  ; 
(2)  the  diabahc  so  ucliniL'  cut  obliijuoly  tlir.iu^h  the  sedimentary 
strata;  (3)  tbrn wa-  nutxitf  .is-ociated  «ith  these  diabases  as 
there  wa>  with  the  true  intcrliedded  lavas  of  t!ie  Hat,-  ;  (4)  these 
diabases  did  nut,  like  the  cuntcLnporancous  volcanic  rocks,  occur 
a>  c  intinuous  sh«'cts,  but  ucn-  f  mnd  in  isolated  patches  H'.  c  Ilie 
inini-ive  niala-cs  of  the  Scottish  Midlands.  The  Whintitl  of 
Northui!il>erland  was  c.lcd  as  an  example  of  an  intrusive  .sheet 
w  hich,  like  some  of  (Ij  j^c  .ni  the  Ilarz,  kept  on  nearly  the  same 
horiicii  fi>r  CuiisKlcrablc  di-la!ices,  but  wa<  not  on  that  acc  nint 
alone  to  be  regarded  as  iiitcrUcfiilol.  The  first  great  break  in 
the  deposition  of  the  liar/  rock-  ii^  k  1  lace  in  the  miiidlc  of  the 
Carboniferous  ])crio<l  at  the  tiuic  of  the  irruption  of  ihc  lirockcn 
granite.  1  hr-  uiciallifcrous  veins  of  Clausthal  at>d  .St.  Andreas- 
berg  were  all  in  fa;iUs  traversing;  the  culm  strata  and  the  sjratiitc, 
l/Ut  were  truncated  by  the  Zech^tein,  which  rc^ed  uncontormaMy 
on  the  (iank^  of  the  Has/,  an<l  were  therefore  of  rermiaii  age. 
The  Ilarz  wa^  I  ar<-  uirinj;  the  Coal-iiica  urc  and  Permian 
periods,  as  congl  nncratt-s  ii(  Mar/  fragments  ucrc  fouml  in  these 
strata.  r>uring  the  Scconil.iry  pcri  xl  the  whole  rejjion  appeared 
to  have  remained  ubmcrj^Lsi,  but  the  f.uik  which  bounded 
the  north  side  of  the  Ilarz  and  inverted  lh'_-  uh  ile  of  the 
Secondary  rocks  showed  that  the  luul  upheaval  h.xd  be^un  at 
the  close  of  ihe  Cretaceoiu  f>enrHi. — Remarks  on  the  gcntis 
Mtgalufuhyt  (Ag.),  with  descrijaion  of  a  new  species,  by  K.  11. 
Traquair,  M.D.,  F.R.S.  This  sjiccimcn  was  found  at  Burdic- 
honae,  and  waa  bdiered  to  be  a  difierent  species  Oram  the  Mtgt- 


lichihyi  of  the  Coil-meawres. — .1th:  principles  of  cla4:ificiti  )n, 
by  Prof.  J.  Cosiar  Ewart,  M.D. — O.i  the  occur.  e  ic;  if  an  adult 
~pcci:ne:i  of  Sabine's  jjull  [I.iriit  $%''>in\i\  in  ScD'Ii  i  I,  with  exhi- 
b  li'i  i  )f  spjcime  I,  by  Mr.  E  HnKvcII.  Tnis  was  a  mile  bird 
sli:>t  last  aatu-an  on  a  lich  in  .Mul!,  anj  is  said  to  be  only  fht 
second  specimen  of  the  bird  in  a  miturc  state  k  10  vn  t  :>  have 
been  found  in  Kurop:.  Iramature  sp.-cimcns  of  this  rare  bird 
have  occadonally  been  me'  with  on  the  i*e.t  cjiit  of  Irelind, 
tiut  its  home  is  on  the  b  irders  of  the  .Arctic  region.  In  connec- 
tion with  this,  Mr.  Harvie-Brow  i,  F.Z.S.,  mado  SOmt  iaterait* 
ing  remarks  on  the  migration  of  birds. 

Paris 

Academy  of  Sciences,  February  25. — M.  Holland  in  the 
i;hair.  —  Notice  of  the  "scientific  labours  of  the  late  M.  Th.  du 
Monc.^1,  by  M.  Edm.  liccrjncrel.  —  A  --ccorid  communicatian  on 
hydrojihobia,  by  MM.  ra-tenr,  Cliini'icrland,  and  Koux.  The 
rc^ul!s  are  reported  of  further  expcnment'>  on  do,fs,  rabbits, 
poaltry,  sheep,  monkeys,  ani  other  animals  whi  were  inoculated 
with  the  vims,  chielly  l)y  trepanning.  The  objc-e'  of  the  opera- 
tion was  to  ascelain  hjw  far  immunity  c  >u'd  tlui^  be -.eciied 
i^inst  rabies  cimmnnicated  by  mad  dojjs.  As  many  as  twenty- 
three  doijs  have  by  the  process  been  rendered  absolutely  safe 
from  the  effects  of  the  virus  in  whatever  way  and  in  whatever 
quantity  administered.  To  make  the  whole  species  in  this  way 
free  from  the  disorder  would  aB"*rd  a  practical  solatio^i  of  the 
question  in  a  prophylactic  sense,  for  huaiait  l>eings  are  never 
affi'Ctcd  by  rabies  except  from  virus  proccedin;.^  direcllv  or  in- 
directly from  dogs. — On  the  equilibriums  e^a'ibshed  between 
chlorhyJricaiid  fluorhydric  acids,  by  MM.  IScrthclot  and  Gontz.— 
General  cansiderati^iis  on  the  distnbution  of  plants  in  Tonit^  and 
on  their  chief  botanical  affinities,  by  M.  E.  Cosson. — On  the  qnan- 
titics  forminj;  a  group  of  nonionsanalog^^us  to  the <^aatemions  of 
Hamilton,  by  M.  Sylvester. — Note  on  the  chief  inventions  of 
the  Geneve-e  watchmaker,  G.  A.  Leschot,  who  died  on  Feb.  4, 
by  M.  D.  Colladon.  Leschot  was  the  first  to  HBMt  the  nae  01 
carbonado  (fragments  of  Brazilian  black  diamowd^  for  piafdnc 
roclcs  and  tunnelling. — Memoir  on  atmospheric  movements  above 
barooMttic  depra&ions  and  risings  ;  ^chemas  deduced  from  the 
resulu  of  the  woriic  of  Uildebrand-Hildebrandssoo,  entitled 
"On  the  diatribntkM  el  the  meteorological  dements  about 
the  Iwiintiit  Bdnima  and  auxima,"  by  M.  A.  Poinear^— 
Mhiml  of  the  ohaervations  made  at  Cape  Horn  on  atmo- 
ifibctiD  eieetiicily,  bgr  M.  Lcphiv.— Detennination  of  the  pro> 
pOftfoB  «f  eamole  add  pMaeat  hi  the  air  effected  by  the 
afariaa  to  Cape  Hon,  by  Hlf.  A.  MBnti  and  E.  Aubin. 
From  flwae  olw  1  latiiiii  k  nppeaw  Ihnt  the  qoantitv  of  carbonic 
acidpcaaeDtiBthentnMnphae  «t  Case  Horn  ia  only  about  A*^ 
in  lo^om  vohoMa  of  nhr,  a>  coapnrea  with  al;^,  ttie  avenge  in 
Enrope.— Obaamtfoas  of  the  Poos-Brooks  eonet  made  at  the 
Observatory  of  MMMiIIei,  by  M.  Bonelly.— Oa  the  appendieea 
to  the  nuclens  of  fltt  FwM-BMoka  conaa^  Iw  IL  P.  LnMy.— 
On  the  red  glows  obaened  at  iinat  tad  annitte  dnriqg  the  aOd 
winter  of  1S76-77, li.  P.  Lnu{y."-On  the  rosy,  crapnaadar 
after  glows  recently  observed  at  Bucnoa  Ayraa,  by  ML  Bwf — 
On  a  sudden  earthquake-wave  observed  on  January  14*  at 
Montevideo,  by  M.  Beuf.  At  7.30  a.m.  the  intar  Bodden^  ftU 
several  Ceet,  and  then  rose  in  two  tneeeiaive  wam  ahont 
t'5  m.  above  the  ordinary  iiea-levd.  The  distnrbaaee  aaaina 
to  have  been  quite  load,  and  was  not  felt  at  Boodfla 
Ayrcs  on  the  opposite  side  of  the  estuary. — On  the  odp 
culation  of  the  diurnal  rotation  of  the  solar  spots,  hv 
.M.  I'ansiot.  —  On  the  hypcrfuchsian  group*  (mathematical 
analysis),  by  M.  H.  Poincare. — On  the  propagation  of  a  naifoim 
shock  Communicated  to  a  gas  incloseil  in  a  cylittdrical  tube,  by 
MM.  Sclicrt  and  Ilu:;oniot.— On  the  lowering  of  the  freeing- 
point  of  solution^  of  alkaline  salts,  by  M.  F.  Raoult. — Heat  of 
lonmtion  of  tlic  chl  'ride  and  oxychlorides  of  antimnny,  by  M. 
( luutz.— ( )n  the  heat  of  formation  of  the  oxybromidcs  of  mercury, 
by  M.  G.  Andre. — Synthe-is  of  the  pyridic  and  pii>eridic  bates, 
by  M.  A.  Ladenburg. — On  the  .addition  of  the  chloride  of  iodine 
I  CI  totnonochloruretted  ethylene,  CH,  =  CUCl,  by  M.  L.  Hciiry*. 
—New  reduction  of  the  carba  nate  of  ethyl,  by  M.  G.  Arth.— 
Oil  ethyl  ami  the  mctliylacetylcyanacctale  of  ethyl,  by  M-  A.  1  lelii 
— t  >ii  theacti  inof  bromurcttcd  ethylene  on  ben?,ine  in  the  pre  -eiice 
of  chlorine  of  aluminium,  by  MM.  Hanriot  and  Guilbert.  On  the 
action  of  re;inet  on  milk,  by  M.  E.  Duclaux. — Ke-carchcs  on 
the  fermentation  <il  farmyard  manure,  by  -M.  U.  Gayon. — F.x- 
perimental  researches  oa  rabies,  showing  (l)  that  birds  are  liable 
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to  t>c  att.icked;  (2)  that  they  recover  Sixintaiieotisly,  by  M.  P. 
(iihicr.  — Note  on  ihe  electric  reaction  of  the  sens  »ry  nerves  of 
tlic  Skin  in  af.ixic  animal-,  by  M.  M.  Mendelssohn. — On  the 
treatment  by  clvctiicity  of  the  elephantiasis  prevalent  amongst 
the  Arabs,  by  MM.  Moncorvi  a-id  Silva  Araujo. — On  the 
p-iison  of  the  toad  and  other  bitrachians,  by  M.  G.  Calmels. — 
On  the  !>exnal  <iilTeri;nces  of  the  Ci>rkrus  bifasciaius,  and  on  the 
prclcniled  eg^s  of  this  cole  jpteriU's  insect  iujuri  jus  to  the  ever- 
green oak,  by  M.  A.  Laboulb^ne. — On  the  coincideoca  ob- 
served iKiwecn  the  tdtr  pVnnmcn* wltatntd in  1831  and  1883, 
fajr  M.  A.  WiU. 

Bbkun 

Physiological  Society,  February  i.  —  I»r.  W.  WoltT  had  had 
occAMon  to  make  an  intimate  study  of  the  electrical  plates  of  the 
torpedo,  in  the  course  of  which  became  ujxjn  a  seric-.  nl  facts 
which  served  to  explain  the  sli!l  very  diver-e  views  of  author?,  on 
th<'  sH  iuUirc  t.f  the  elrctri  al  <-iri;ai],  aii'l       confirmed  liis  con- 
Cf]>ttMn  of  ihc  sulijci-i.    'Ihe  electrical  ori;an  of  the  lish  in 
(ui'j,sti't:i   coti'i  ts,    as   i-.   well   known,  mo  Oy   of  lRxa.;i)tial 
columns  extci.iiiiin  from  the  dorsal  usually  to  the  ventral  siile, 
though  uccasionally  not  so  far.    'I'licy  weic  euilieddcd  in  sheath «i 
of  ligamentous  texture,  in  which  were  found  the  ner\es  an<l  vessels 
of  theofgu,  and  consisted  of  single  plates  of  0*012  millinictres 
thicknen  piled  one  above  the  other,  without  any  intennediary 
nlx^tancc :  detached  oeOs  of  eonnective  ti'tue,  each  with  two 
or  three  fine  ofbhoots,  were  now  and  again  found  between 
die  pliitet^  wMch  tbemselve5,  in  the  main  consisting  of  elastic 
fibres,  were  easily  capable  of  being  coiled  in  at  the  edges. 
In  the  plates,  between  the  fibres  were  found  detached  iround 
granules  of  a  diameter  equal  to  the  thicknewof  lbe|riMe*.  Tbew 
gi  anulcs  were  for  (he  mo.st  part  enveloped  Ctd  Itt  k  tHUMpMCBt 
•heath.    On  the  lower  side  of  the  plate  were  seen  pnaedfiara 
Olgan^  comisting  of  »mall,  powerfully  refracting  granak*  of  e 
semi-liquid  gelatinou.s  consistence.    Hitherto  they  tiad  been  for 
the  most  part  r^arded  as  the  terminal  organs  of  the  nerves,  aad 
ia  the  dcKrifNioiia  given  el  than  by  different  uthon  the  moit 
divsM  itiuctmB  wen  inpnlcd  to  then.  Aeoofdiog  to  Tit, 
W«Ut  honmer,  these  were  aU  aecideatal  prodectiooi.  The 
mxata  kid  no  relation  whaMicr  to  Ihe  aarvci^  their  only 
ftaetiaB  beb^prabeUr  tliat  of  nakbgaMSphlai  cohere.  The 
MTvet  nmiame  Atetw  of  eanneclhc  liaae  bdonging  to  the 
colnnim,  and  there  split  up  into  bmdlee  of  pffauiiw  fibers 
bending  each  to  •  tingle  plate,  in  ofdcr  to  qmed  eit  ea  ila 
lower  ade^  dMding^  ae  Uinr  oomtantly  did,  in  ■  didtotaMM 
mniMr.    Soon  the  ncdnlfaiy  ilieatb  terminated  either  at  a 
dividing  spot  or  io  the  coarse  of  a  twig,  and  all  that  remained 
was  but  the  axial  cylinder  with  the  Schwann  sheath.  The 
dichotomoos  partition  having  been  pwbed  forward  to  the  moet 
delicate  filaments  capable  of  being  recognised,  the  Schwann 
sheath  passed  over  into  the  membrane  of  the  plate,  while  the 
axial  cylinder  in  all  probability  came  suddenly  to  an  end. — 
Prof.  Kronecker  handed  in  a  treatise  ftir  the  Proittdings,  in 
which  he  rebutted  as  unjuttifiable  the  clnim.s  of  priority  a<lvanced 
by  M.  Arloitij;  111  Paris  against  Flcrien  Kronecker  and  Mcltzer 
in  the  matter  of  the  stopi«ige  of  the  movements  of  swallow  ing. — 
r)r.  Ma-li  gave  a  rcfiort  rn  changes  occurring  in  the  cor'.ex 
of  the  ccrrbniin  of  guinea-pigs,  wliich  he  had  observed  after 
cutting  through  the  ca^isula  interna  of  the  thalamus.  Conjectures 
he  had  made  on  the  coarse  of  the  fibres  in  the  cerebrum  leil  him  to 
cnt  through   the  fibrous  cour^es   of  the  corona  iS/jH-ran:) 
radiating  from  the  thalamus  and  nnininj^  to  the  cerebrum  at  a 
point  as  far  as  possi'ilf  fr^.m  th<  c  reliral  cortex,  and  after  a 
considerable  time  to  examine  the  changes  that  h.^d  been  jiroduced 
ill  tiie  co:tic-aI  tissue  in  coiisei|uencc  of  ilii-,  cuiiin^;.    I!y  this 
exaininati<iii  he  f  »und  that  a  laige  part  of  the  tine  tilainents  of 
the  cvjrtical  substance  had  degenerate  1  and   fadctl  away.  A 
part  of  the  g.mglia,  on  Ihe  other  hind,  had  continued  un- 
chant;e<l,  while  an  thcr  part  had  liceii  e  sentially  altered.  Alto- 
gether Dr.  Moi>li  distinguished  ia  the  cortex  four  sjiecioa  of 
gi:;;lia:  (i)  round,  (2)  fusiform,  (3)  pyratnid.il,  and  (4)  small 
and  round,  with  short  append.iges.     The  first  two,  slightly 
tinged  with  col  juring  matter,  remained  unchanged  on  the  side 
operated  on,  and  like  those  on  the  sound  side.    The  pyramidal 
and  cattdated  cells,  on  the  other  hand,  which  were  strongly 
tinged  with  colouring  matter,  bad  shrunk  on  tbe  side  operated 
on,  and  were  greatly  altered  from  those  OB  Ae  sound  side. 
From  this  Dr.  Mccli  concluded  that  there  was  a  centripetal  pro 
pegation  of  the  degeneration  firon  die  cnt  fibres  to  their  central 
ffiwUa.— Or.  J.  Manic  took  n  annejr  of  the  variona  viewt  held 
w  a*  ivMcpHba  of  IM^  aad  eaUad  tonbd  that  tafomr  ag^aii. 


I  mcnti  he  had  demomlmled  howaebacic  adds  might,  in  the  process 

of  nourishment,  take  the  place  of  neutral  bt,  but  that  even  in  the 
I  chyle  neutral  fats  were  alone  to  be  found.       manjr  physiologists 
I  the  absorption  of  neutral  fa's  from  the  food  was  disputed,  and  it 
I  was  sought  to  derive  the  whole  deposition  of  fat  from  decom- 
posed alimtiien.    Dr.  Munk  considered  Ihc  arguments  adduccc 
11  support  of  this  view  as  not  pertinent,  and  had  repeated  the 
(iinda  ncntal  experiment,  which  consisted  in  the  absorption  of  a 
I  heterogeneou-,  and  therer)rc  easily  demonstrable,  neutral  faU. 

He  gave  a  d' \n1iu  !i  llirmgh  a  1  mg  coui  -e  of  st.irvation  had 
j  lost  almost  all  the  I'al  ol  its  injdy,  a  large  (iuaiitily  of  rajjc  s«cd, 
and  only  so  much  albumen  as  w  .is  ju-r  necessary  for  the  preserva- 
tion of  its  life.  Alter  having  Iiccn  kept  on  this  artificial  foid 
for  a  length  of  time,  the  dog  «a.s  killed,  and  the  fat  of  the  skin, 
together  with  that  of  the  ventral  cavity,  was  uielfcd  in  one  lot, 
and  compared  with  the  l.it  of  a  dog  that  bad  l>ccn  nonnaliy  fed. 
The  very  appearance  of  the  two  kinds  of  fat  under  the  tem- 
perature of  the  sitting  room  was  greatly  ditTcieiit.  The  fat  of 
Ihe  dog  fed  on  rape  seed  was  clear  and  thiitl,  and  h.-id  but  a  little 
.sediinciit  of  a  firmer  fat,' while  Ihe  fat  ef  the  noriiially  fed  dog 
foniieii  a  soft  o;iniiue  mass.  Chemically  an.ily»e<i,  the  first 
yicl  lc<i  some  80  jt'r  cent,  of  .scbacic  acid,  while  the  normal  fat 
contained  but  tH  per  cnil .  of  s<:bacie  aciil.  Finally,  Dr.  Monk  was 
able  to  demonstrate  the  j  rcsence  of  erucic  acid  in  the  fat  of  the 
rape-seed  fed  dog,  though  in  a  somewhat  impure  state,  a  Cad 
which  conclusively  prove<l  Ihe  ab*orption  of  rape  seed,  and 
therefore  of  alimental  f,it.  Dr.  Munk  stated  tliat  at  tbe  next 
meeting  of  tbe  Society  he  would  communicate  further  experi- 
ments regarding  the  fcmnation  and  deposition  of  the  fat  in  tbe 
animal  iMdy.— Alter  their  addresses  Dr.  WoltT  and  Dr.  Mceli 
gave  denuniatraitiana  in  the  deaonatxating  halt  of  the  Phniologl- 
eal  Inatitnte. 
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POLISH  BONE  CAVES 
The  Smu  Cax'es  of  Ojcow  in  Poland.  By  Prof.  Dr.  Fetd. 
Romer.  Translated  by  John  Edw.ird  I.ee,  F.G.S., 
F.S.A.,  Author  of  "  Isca  Silunun,"  &c.,  Translator  of 
KeUei't  "Lake  Dwdltegs,*'  MnVs  *<  Kenlerlodi,''  kc 
(London  :  Longmans,  Green,  and  Co.,  1884.) 

A  RANGE  of  Oolitic  hilb,  cxtendiDg^  in  a  nortli- 
westerly  direction,  from  Cracow  in  Galieia  to 

C'^enstoch.ui  in  Russian  Poland,  a  distance  of  about 
tiftecn  German  miles,  contains  the  caverns  termed,  as  we 
learn  fram  tbe  title  of  tlie  work  placed  at  tbe  head  of  this 

article,  ''The  Bone  Caves  of  Ojcow,"  from  a  town  of  that 
name  within  the  Russian  frontier,  and  about  three  German 
miles  north  of  Cracow.  These  caverns  first  attracted 
scientific  attention  from  the  fact  that  their  deposits, 
worked  for  manure,  were  found  to  be  rich  in  bones.  Prof. 
Romer  v  isited  them  first  in  1874,  and,  having  obtained 
funds  from  the  Royal  Prussian  Ministry  of  Instruction, 
and  subsequently  from  the  Royal  Acaderny  of  Sciences  at 
Berlin,  the  work  of  investigation  was  begun  in  1878,  and 
carried  on,  at  intervals,  to  the  summer  of  1882. 

Tbe  filCtS  disclosed,  with  speculations  respecting  them, 
f  re  cnibiMlicd  in  a  work  apparently  [>ul)lishcd  early  in 
1S83 ;  and  there  can  be  no  doubt  that,  by  preparing  and 
*  pnUMiiDK  tiie  translation  now  befbre  ns,  Mr.  Lee  has 
added  to  the  obligation  under  which  his  previous  labours^ 
both  as  author  and  tran!>lator,  have  laid  English  readers. 
The  volume  is  enriched  with  twelve  admirable  plates;  a 
charming  Woodburjtypc  frontispiece,  exhibiting  a  m  v.' 
nificent  skull  of  Ursus  spelaus ;  and  a  useful  sketch-in. ip 
of  the  situation  of  tbe  bone  caves. 

The  caverns  investigated  were  nine  in  number  ;  and  it 
must  be  stated  here  that,  from  1873  to  1879,  Count 
Johann  Zawisza  of  Warsaw  had  with  great  care  carried 
on  researches  in  two  of  them— the  Lower  and  the  Upper 
Caves  of  Wierszchow,  to  the  former  of  which  he  ^ve  the 
name  of  Mainmoth  dr.  i: 

The  following  brief  statements  respectmg  the  caves 
themselves  must  sitflice : — 

The  Cai.  e  of  Jerzmanowicc,  about  I  German  mile 
west-south-wcat  from  Ojcow,  and  the  largest  of  the  series, 
is  about  330  metres  long,  tottnous,  made  up  of  a  series  of 
small  {grottoes  connected  by  narrow  passages,  an'i  famous 
;is  the  richest  of  the  caves  in  its  palicontological  and 
architological  relics. 

The  Cave  of  Ko?arnia,  about  6  of  a  German  mile  we^f- 
north-wcst  from  Ojcow,  meu'-urod  about  59  metres  long, 
bad  a  large  entrance,  and  was  rich  in  remains  of  mammals 
and  of  human  industry,  of  which  the  greater  part  had 
l>een  foand,  and  unfortunately  dispersed  beyond  recovery, 
before  Prof.  Romer' s  researches  began. 

Near  'Wierstcbow,  almost  on  tbe  frontier  of  Russian 
Poland  and  Galieia,  rather  more  than  i  German  mile  due 
south  from  Ojcow,  there  art-  :v.o  i:  r.ern,  known  .!■,  the 
Lower''  and  the  "Upper,"  the  former  being  Count 
Zawisca's  Mammoth  Cavt,  as  already  stated.  The  Lower 
C 'ave  is  about  19  metres  long.  13  metres  wide,  has  two 
narrow  lateral  ramifications,  and  is  about  577  metres  from 
tlie  Upper  Cave. 
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The  Cave  of  Zbdjecka,  about  -2  of  a  Gcnnan  mile 
south-west  from  Ojcow,  is  very  low  at  the  entrance,  but 
expands  at  once  into  a  tolerably  high  arched  space, 
whence  two  branches  are  sent  off;  that  on  the  right 
being  129  metres  long  and  4  wide,  while  that  on  tbe  left 
is  but  short. 

The  Cave  of  Ciajowice,  a  short  distance  south  of  that 
just  mentioned,  is  about  16$  metres  long.  Its  stalagmites  , 
are  more  considerable  than  those  of  any  of  the  other 

caverns,  attaining  in  some  places  a  foot  in  thii  kness, 

Sadlana  Cave,  about  '5  of  a  German  mile  north-north> 
west  from  Ojcow,  and  the  most  northerly  of  the  series, 
has  four  entrances,  aad  throws  off  two  lateral  branches, 
which,  being  blocked  up  with  stones,  have  not  been 
examined. 

Bembel  Cave,  about  i  German  mile  south-west  from 

Ojcow,  is  of  but  small  extent 
Gdrenice  Cave,  about  3  German  miles  west-sooth- 

west  from  Ojcow,  tbe  ntost  westerly  of  the  scries,  and  on 
the  frontier  of  Russian  Poland  and  Galieia,  is  so  very  low 
that  a  man  can  rarely  stand  erect  in  it,  and  has  two 
entrances  about  40  metres  apart. 

An  oolitic  floor  appears  to  be  very  seldom  reached  in 
any  of  them.  They  generally  contain  a  deposit  of  angular 
pieces  of  ooUtCj  from  an  inch  in  diameter  to  the  size  of  the 
fist,  mixed  with  dark  brown  calcareous  chiy,  and  attaining 
in  some  cases  .a  tliickncis  of    or  8  feet.    A  few  blocks  of 

Ioohte,  some  of  them  containing  several  cubic  feet,  are 
occasionally  met  with  in  the  deposit,  and  it  is  believed 
that  the  entire  mass  w.is  derived  from  the  walls  and  roof. 
I  In  most  of  the  caves  there  are  horizontal  layers  of 
I  ooorsely  crystalline  stalagmite,  varying  from  a  few  inches 
to  upwards  of  a  foot  in  thickness. 

All  the  caverns  have  y  ielded  bones,  occurring  sometimes 
under  the  stalagmite  and  not  unfrequently  embedded  within 
it,  and  most  of  them  have  entirely  lost  their  gelatinous 
matter.  An  entire  infra-human  skeleton  has  never  been 
found,  nor  does  there  appear  to  have  been  anything  like 
even  ardistant approach  to  it ;  indeed,  except  in  one  solitary 
case,  the  two  rami  of  every  lower  jaw  were  separated. 

t  ew,  pr  >l),il)ly  Done,  of  tlie  caves  have  received  an  ex- 
haustive scientific  exploration,  and  it  is  stated  of  most  ot 
them  that  they  have  only  been  very  partially  examined. 
Unfortunately,  as  we  learn  from  Prof.  Romer,  it  (;aii:i'_  t 
be  always  positively  stated  from  which  bed  the  specimens 
were  taten ;  ''bat,"  he  adds,  <<tbe  case  is  the  same  with 
most  of  the  caves  which  have  been  excavated  in  Germany." 
We  agree  with  him  thnt  this  could  only  have  been  avoided 
by  carrying  the  work  on  quite  slowly  and  with  great  pre- 
caution un  ler  the  continued  superintendence  of  a  scientific 
manager,  .tnd  we  venture  to  add  that  such  a  price  would 
have  been  well  worth  paying.  It  must  be  stated,  how- 
ever, that  Count  Zawisza,  having  mainly  devoted  himself 
to  one  of  the  caves,  in  which  die  daylight  was  available 
for  the  whole  work,  .ind  on  which  he  appears  to  have 
spent  at  least  portions  of  seven  years,  was  able  to  note 
the  exact  situatkm  of  each  specimen. 

The  caverns  yielded  remains  of  fifty  specie>  of  mam- 
mals, twdve  of  birds,  and  two  of  reptiles.  All  the  birds 
belong  to  species  stiU  inhaMtbtg  the  British  Isles  as  well 
as  continental  Europe,  uith  the  possible  exception  of 
very  scanty  relics  of  the  genera  Emberisa  and  Hirundo, 
and  may  be  dismissed  with  the  remark  that  they  are 
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to  the  nerves  and  the  bones,  ire  have  ^one  beyond  the  subject  I 
proposed  to  speak  upon.  My  subject  belonjjs  to  phy>ical 
science  ; — what  is  called  in  Scotland,  Natural  Philosophy. 
Physical  science  refers  to  dead  maiter,  and  I  have  Rone  beyond 
the  r;inye  whenever  I  sneak  >  if. i  living  iKi-ly;  bin  «cmusl  vpcik 
of  a  livm^  Ijoily  in  acalinjj  wuh  '.lie  scuucs  the  means  of 
perceiving — as  the  means  by  which,  in  fohn  Bun\a;i'  -  la;i.;uage, 
the  nouI  in  its  ciladcl  ncijuirc^  a  'r,iionlc<I^f  of  external  nialtcr. 
The  [ihy!.ici-vt  lia>  to  think  of  tliu  organs  of  sense,  merely  as  he 
thinks  of  (he  tnicroac  >i>c  ;  he  lias  nothing  to  do  witli  physioi'/gy. 
He  has  a  great  deal  l  >  do  with  his  own  eyes  and  liand«,  how- 
e^'cr,  and  must  think  of  ihcm,  if  he  would  understand  what  he 
is  doing,  and  wishes  to  get  a  reu  inalili:  vie^v  of  the  subject, 
whatever  it  uiay  1m;,  which  is  l>cforc  hiiii  in  hi^  own  depirtnient. 

S  iw  what  is  the  external  object  uf  this  internal  action  of 
hearing  aiul  |icrccivirig  sound  ?  The  external  object  i-.  a  change 
of  preiisurc  of  air.  Well,  luw  are  we  to  (iefine  >,  sound  simply  ? 
It  looks  A  lit  le  like  a  vicious  circle,  but  indeeil  it  is  not  no,  to 
say  it  is  souml  if  we  c.ill  it  a  -ound—  if  wc  ticrceire  it  as  sound, 
it  is  sound.  Any  chancre  of  pressure,  which  is  so  sudden  as  to 
let  u»  perceive  it  a.  s  .und  is  a  mnd.  There  [giving  a  sudden 
cUp  of  the  hands]  —that  is  a  sound.  There  Is  no  question  about 
it — nobody  will  ever  ask.  Is  it  a  .sound  or  not  ?  It  is  sound  if 
foa  bear  it.  If  you  do  not  bear  it,  it  is  not  to  you  a  sound. 
Tlial  il  aU  I  can  say  to  define  s  jund.  To  explain  what  it  is,  I 
can  say,  it  i*  change  of  pressure,  and  it  differs  from  a  gradual 
change  of  pressure  as  seen  on  the  barometer  only  in  being  more 
rapid,  so  rapid  that  we  perceive  it  as  a  sound.  If  yon  could 
perceive  by  the  car,  that  the  barometer  has  fallen  two-tenths  of 
an  inch  to  day,  that  would  be  sound.  But  nobody  bean  by  bis 
ear  that  the  barometer  has  fallen,  and  so  he  da«t  not  peroeiva 
the  fall  as  a  souod.  Bat  the  same  difTcrence  of  jvcssure  coming 
on  VI  WWldenly— a  fall  of  the  barometer,  if  by  any  inctns  it  could 
happen,  amounting  to  a  tenth  of  an  inch,  an^  taking  place  in  a 
dtousatidth  of  a  second,  mwM  affect  us  qilit*  like  sound.  A 
suddoi  rite  of  the  baiMMter  would  produce  a  sound  analogous 
to  what  happened  iHwtt  I  dapped  my  hands.  What  is  the 
dUlerence  between  a  noise  and  a  mniical  tatind  ?  Musical  sound 
il  a  regular  and  periodic  change  of  pmmra.  It  is  an  alternate 
■BgnMinration  aad  dimiwitioB  of  air  fmm%  oodttRinf  rapidly 
owoeb  to  be  parealvad  M  ft  muMl, aai  takiaf  phe*  «ith  perfect 
regularity,  poiod  after  period.  Ndiea  am  nadeal  sounds 
merge  into  one  aaodier.  Maaeal  loaada  have  a  poadbility  at 
IflBit  of  sometimes  endii^  in  a  a^ia^  OF  tewUllg  toO  atnch  to  a 
noiie,  to  altogether  please  a  fiutldkM«  niHieat  ear.  All  rough- 
neH^  irre^larity,  want  of  regnhw,  aaoolh  periodicity,  has  the 
edhct  of  playinj;  out  of  tune,  or  of  nnsie  tlut  ie  ao  complicated 
that  it  is  Impoii&ible  to  say  whether  it  is  in  tune  or  not. 

But  now,  with  reference  to  this  sense  of  tound,  there  is  some- 
thing I  should  like  to  lay  as  to  the  practical  lesson  to  be  drawn 
fh>m  the  great  mathematical  treatises  which  were  placed  before 
the  British  Association,  ia  the  addresses  of  it^  president,  I'rof. 
Cayley,  and  of  the  president  of  the  mathematical  and  physical 
section.  Prof.  Ilenrici.  B  ith  of  these  profi  ssir  dwelt  i  ii  the 
importance  of  graphical  illustra  i )n,  and  one  gr.i|'hicd  illiislra- 
tion  of  Prof.  Cayley's  .nMrcs^  m  ly  be  aJduceil  in  respect  of  this 
very  tjualily  of  >oan;i.  In  the  langu'i^e  of  uiailiema  ics  we  have 
just  "one  indejiendcnt  v.iriable"  I  >  ileil  with  in  soumi,  and  that 
is  air  pres  ure.  We  have  not  a  c  nnplication  of  nvdi ms  in 
various  directions.  We  have  not  the  coni'  ilicitioii  th.it  «e  shall 
have  to  think  of  presently,  in  coiniecti  ni  \ulh  the  >en  c  of 
force  ;  complication  as  to  the  place  of  application,  aiiil  the 
direction,  of  the  force.  We  have  not  the  intinite  complications 
we  have  in  vouie  of  the  other  -cll^es,  notably  smell  am!  ta^le. 
We  have  distinctly  only  one  thing  t  j  consider,  .uid  tint  is  air 
pre-^sure  or  the  variaMou  <jf  .lir  |ir<.s-ure.  N  nv  when  we  have 
one  thing  thit  varic'i,  ihit,  i-i  the  langua.;e  of  mathcnritics,  i« 
"one  indepen  lent  vaml  !o."  ho  n  it  Kuij;iiic  that  mathematics 
is  hirsh,  and  crabbed,  and  repulsive  to  co^imiun  scn^c.  It  is 
merely  the  ethcrcalisaii  n  <jf  cuiinun  -en  c.  The  function  of 
one  independent  variable  that  you  have  here  to  deal  with  is  the 
pressure  of  air  on  the  tymp.inum.  Well  now  in  a  thousand 
OOUnliog  houses  and  business  utfices  in  liirminghani  and  lyondun, 
aad  Glasgow,  .and  .Manchester,  a  curve,  xs  Prof.  Cayley  pointed 
OBt,  Is  regularly  u>ed  to  show  to  the  eye  a  function  uf  one  inde- 
peodent  variable.  The  function  of  one  independent  variable 
■Mt  important  in  Liverpool  perhaps  may  be  the  price  of  cotton. 
A  eorve  showing  tlic  price  of  cotton,  rising  when  the  price  of 
cotton  il  high,  aiid  linking  when  the  ptioe  of  cotton  u  low, 
ihowi  an  tbe  eonpBeated  cnaogei  of  that  independent  vaiialile 


to  the  eye.  And  so  in  the  Regi  i  r.r-ncnci  .ilN  tiM' ■•  of  mortslity, 
we  have  curves  showinsj  the  number  of  deatiis  from  day  to  day — 
the  p.unful  history  of  .in  r;iiilcHi;c,  -liiwin  in  a  ri.siiig  branch, 
and  the  long  gradual  taiu^  in  a  biHing  brar.ch  of  the  curve,  »  hen 
;he  C|ilemic  is  overcome,  and  the  normal  state  of  health  is 
again  approached.  All  that  is  shown  to  the  eye  ;  and  one  of 
the  most  beautiful  result.s  of  mathematics  i^  the  means  of  show- 
ing to  the  eye  the  law  of  variation,  however  complicated,  of  one 
inde]x"ndendeiil  v.iriable.  But  now  for  what  really  to  me  seems 
a  marvel  of  marvels  :  think  what  a  coniplicated  thing  is  the 
result  of  an  orclie  tri  ijlayui:;  -a  hundi-el  in  tiuments  and  two 
hundri  ij  voices  sin;^in^  m  cli r  rn,  accom]  anie^i  by  the  orchestra. 
Think  tif  the  condition  of  the  air,  how  it  i>  liccratcd  sometimes 
in  a  ciimplicated  effect,  lliiuk  of  the  smooth  gradual  increase 
and  diminution  of  pressure — smooth  and  gradual,  thouijh  taking 
place  several  hundred  times  in  a  second — when  a  piece  of  beauti- 
ful harmony  is  heard !  Whether,  however,  it  be  the  single  note 
of  the  most  delicate  sound  of  a  flute,  or  the  poreat  piece  ol 
harmony  of  two  voices  singing  jierfectly  in  tttue ;  or  wtlellMr  it 
b«  the  crash  of  an  orcfaes.tra,  and  the  high  note*,  sometitnea  even 
screechings  and  tearings  of  the  air,  w  hich  you  may  hear  fluttering 
above  the  sound  of  the  chorus— think  of  adl  that,  and  yet  that  is 
not  too  complicated  to  be  repre»ented  by  Prof.  Cayley,  with  a 
piece  of  chalk  in  his  hand,  drawing  on  the  bbckboard  a  single 
line.  A  linglc  curve,  draw  n  in  the  aaanerof  the  curve  of  pcioa 
of  cotton*  denibes  all  that  the  ear  oaa  ponibly  hear,  as  the 
VMOlt  cf  tiba  nMMt  complicated  nnnicil  peifbrmance.  How  is 
ooa  wand  WHn  oontpHoatod  tkan  another  r  It  b  wnpljp  tbMt  ia 
ihn  BenyBcaUd  towt  ika  variatkm  of  o«r  cm  '  * 

variable*  premie  of  air,  aic  nuire  abinp^  nunc  

•nootb,  and  len  diilinet^  periodic  (ban  tbey  are  in  tte  hww, 
aad  pwrer,  and  Anpkr  mmumL  But  the  nperpoii^on  of  the 
diflereateifeatoiareallr  a  nMnet  of  n«rveb ;  and  totUalc  tbat 
all  the  diflinatt  eAele  of  all  the  dllieient  instruments  can  be  so 
represented!  TUak  of  it  in  this  way.  I  suppose  everybody 
present  knows  what  a  musical  sC'^re  is — you  know,  at  all  events, 
what  the  notes  of  a  hymn  tune  look  like,  and  can  understand 
the  like  for  a  chorus  of  voices,  and  accompanying  orchestra— a 
"score"  of  a  whole  page  with  a  line  for  each  instrument, 
and  with  ])crhaps  four  difiennt  lines  for  four  voice  l  arts. 
Think  of  how  nmcli  you  have  to  put  down  on  a  pige  of  manu- 
*cri|  t  i>r  ['lint,  (o  s  s  >.v  wlni  the  aiffercnt  perfor-iiers  are  to  do. 
Think,  too,  li  jw  ni.ich  more  there  is  to  be  d'lnc  than  anything 
the  composer  can  put  on  the  p.age.  Think  of  the  expression 
which  each  player  is  able  to  give,  and  of  the  difference  tictwcen 
a  great  player  on  the  \  io!in  and  a  i)er>on  who  simply  grinds  suc- 
cessfully through  his  jiart  ;  think,  too,  of  the  difference  in 
^ingin*,  and  of  all  the  expr»>i on  put  into  a  n  ^tc  or  a  sequence 
of  notes  in  singin.,'  that  cannot  be  written  down.  There  is,  on 
the  written  or  iirinteil  pa'^c,  a  little  wedge  showing  a  diiiiinueivdo, 
anil  a  weilgc  turned  the  other  way  slowinij  a  eresceinio,  and 
that  is  :dl  that  the  musician  can  put  on  pijer  to  mark  the 
diifercuce  of  expression  which  ii  to  be  given.  Well  now,  all 
ih.il  can  be  rojiresenled  by  a  whole  page  or  two  paLje-  of 
orchestral  ■■core,  the  ^prcificati on  of  the  s  lund  to  l)c  proiluced 
in  say  ;en  sec  nuls  of  ;i  iic,  ^ho'.vn  to  the  eye  with  perfect 
clearness  by  a  single  curve  on  a  riband  of  pa|»er  a  hutwlrcd 
inches  lo-g.  That  to  my  mind  is  a  wonderful  pro3f  of  the 
p  )lency  of  inathcinatics.  Di  nit  let  any  student  in  this  Iiuti- 
tute  be  deterred  for  a  moment  from  the  pursuit  of  mathe.iiaiical 
studies  by  thinking  that  the  great  mathematicians  get  in'o  the 
realm  of  four  dimensions,  where  you  cannot  follow  them.  Take 
what  Prof.  Cn  lry  bim,elf,  in  his  admirable  addresx,  which  I 
h  ive  already  referred  to,  told  u<  of  the  beautiful  and  splendid 
p  i»er  of  mathematics  for  ctherealising  and  illustrating  common 
sense,  and  you  need  not  be  dishcartenetl  in  ymr  ^tadr  of 
madiematics,  but  may  rather  be  reinvig.>rated  when  you  think  of 
the  power  which  mathematician^,  devoting  their  whole  lives  to 
the  Mudy  of  mathematics,  have  aitooeeded  in  giving  to  ' 
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HUMAN  SKELETON  FOUND  AT  TILBURY 

TN  a  paper  on  this  subject  ri»d  by  Mr.  T.  V.  Holmes,  K.G.S., 
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Febmiy  23,  at  liockhunt  Hill,  the  antbor  pointed  oat  that  the 
Hlbnip eknlelon  «a4 foond ia  nceat  aUnvinBL  Theaectknat 
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better,  though  stil!  rou^h,  workmanship,  was  a  small 
pipkin-like  vessel,  with  its  handle  perfect.  Some  of  these 
pieces  wera  niqgbly  and  simply  ornamented.  Specimens 
from  the  appennost  level  were  dearly  more  modem. 

Three  of  the  caves  yielded  dark  gray  or  black  spindle* 
whorls  of  burnt  clay,  of  fairly  good  workmanship. 

The  metal  objects  included  a  bronie  fibula  and  rini^  a 
silver  eoin  supposed  to  be  about  the  year  140,  and  iron 
arrow-  and  lance-heads  of  medi.f  v.\l  form. 

We  are  gratefid  for  this  contribution  to  the  palaeon- 
tolegjr  aDd  asdnopology  of  Europe,  and  are  encouraged 
by  it  to  entertain  the  hope  that  Prof.  Rfimcr  inay  be 
enabled  to  make  arrangements  fcr  the  complete  and 
sysUmatle  eiqiloration  of  at  least  one  of  die  Ojcow  caves 
at  present  untouched  ;  and  timi  siifiticient  means  may  be 
at  his  disposal  to  place  the  work  under  continued  scientific 
Bttl 


OUR  BOOK  SHELF 

Poisons  :  their  Ej)ects  und  Detection.  By  Alex.  Wynter 
Blvth,  MJUCS.  (London :  Charles  Griffin  and  Ca, 
1884.) 

This  elaborate  volume  forms  a  part  of  the  secottd 

edition  of  the  author's  treatise  on  "  Pracdcad  Che- 
mistry," which  has  been  wisely  split  up  into  two  volumes, 
one  on  "  Foods,''  the  other  on  "  Poisons,"  Mr.  MIyth's 
experience  as  a  hcalth-otti.  cr  and  public  analyst  j^ii.irantccs 
;h.<i  In-  conclusions  arc  lar(;c]y  based  on  actual  practice 
as  A  toxicologist  ;  and  the  book  will  be  found  to  alxiund 
in  records  of  his  own  experiences. 

Bttt  Mr.  Blyth  is  also  an  accomplished  linguist,  and  his 
book  bean  ample  evidence  of  ettensive  reading,  and  a 
wide  acqoaintanee  with  the  European  Mterature  of  tosi- 
cology.  Ahnoat  every  page  teems  with  refciences  to 
original  memoirs  in  the  French,  German,  and  Italian 
languages  ;  and  tliis  circumstance  alone  would  render  it 
an  indispensable  work  of  reference  to  be  placed  in  the 
library  of  every  toxicologist.  I5iit  "  foisDns  "  ha ^  otlicr 
and  distinguishing  merits. 

The  general  reader  will  tind  the  introductory  chapter  un 
the  old  poison-lore  of  great  interest,  and  replete  wita  many 
but  little  known  facts  and  CsUes  relative  to  the  history  of 
poisons  and  their  secret  admrnistrBtioo.  Following  on 
this  we  find  a  anodnct  accomtt  of  die  growth  and  deve- 
of  the  modem  methods  of  chemically  detecting 
_  at  'he  end  of  which  nearly  three  pages  are  de- 
voted to  a  biblio'.naphy  of  t^ie  chief  works  on  toxicology 
of  the  present  century,  in  which  we  miss  any  reference 
to  one  of  the  most  complete  treatises  on  poisons  extant— 
that  fonning  the  bulk  of  the  sevcriteenlib  TOtumo  of 
Ziemssen's  "  Cyclopa.dia  of  Medicine." 

In  giving  a  scientific  definition  of  a  poison,  Mr.  Blyth 
I  somewhat  enigmatically  remarks  that  "The  definition  of 
I  a  poison,  in  a  scientific  sens^  duHdd  be  broad  enough  to 
comprehend  not  only  tte  faaian  race,  but  the  dual  world 
of  lite,  both  animal  and  vegetable."   He  finally  defines  a 
poison  thus;-  " .-V  substance  of  definite  chemical  rompo- 
sition,  whether  mineral  or  organic,  may  be  called  a  p<ii5on, 
if  it  is  capable  of  being  taken  into  any  living  organisms, 
and  causes,  by  its  own  inherent  chemical  nature,  impair- 
ment or  dtstruction  of  function."     He  excludes  the 
bacteroid  bodies  met  with  in  certain  diseases,  but  appa- 
I  rently  ignores  the  views  of  those  observers  who  are  of 
I  opiaVm  that  these  oigaidims  IIbto  or  excrete  true  p^^ 
of  definite  chemical  constitutions. 

A  novelty  in  the  work  is  the  devotion  of  a  section  to 
what  arc  termed  "  lifc-test<."  /.(•.  the  identification  of  poisons 
by  their  effects  on  living  animals,  'riiis,  and  the  elaborate 
instructions  given  on  the  authority  of  various  writers,  as 
I  to  tb«  methods  to  be  adopted  for  separating  and  identi- 


fying the  various  poisons,  will  be  found  invaluable  to  the 
analyst ;  and  his  only  difltcuky  will  be  the  choice  of  one 

out  of  the  .almost  innumer.able  methods  given  for  the 
separation  of  a  single  poison,  say  arsenic  or  opium. 

Thomas  Stevbnsom 

In/firme  Official  dt  /a  Ccm'sion  cienti^ca  agnfmda  «» 
ettado  mayor  gentral  de  la  Expediaon  al  R10  Itegnt 

{ r  tl,ii;i'nin}  rcitliz  uia  i-n  los  iiu'St'S  de  Abril,  Mayo,  y 
JiiniK  ,{:■  1879,  Ihi/o  ,',is  I'Tditus  del  General  D.Julio  A, 
Ih'oi.  Entrega  1.  /iM)lo>;ia  (con  4  lanilnas)^  Pait  I. 
4to,  168  pp.    (Buenos  Ayres,  1881.) 

In  i979  the  Government  of  the  Argentine  Republic 
despatched  an  expedition  to  the  soadieni  confines  of 
their  territory  for  the  suppression  of  the  hordes  of  Indians 

!  that  ha<1  for  many  years  previou'^Iy  rcnr',crc<l  the  district 
of  the  Kio  Negro  unsafe  to  travellers  and  tf>  settlers. 
Under  the  command  of  Ceneral  Ron  these  umi  uiding 
savages  were  successUdly  driven  on  to  the  south  ut"  the 
Rio  -Negro,  and  a  now  frontier,  which  they  are  not 
allowed  to  cross  northwards,  was  established.  General 
Roca  (whose  excellent  ccampie  on  this  occasion  ft  would 
be  wdl  if  some  of  the  Governments  of  Europe  would 
follow)  bavini;  invited  a  commission  of  scientiite  men  to 

i  accompany  his  expedition.  Dr.  P.  G.  Loreniz  and  Mr.  G. 
Niederlein  were  sent  with  him  as  botanical  collectors, 
and  Hcrr  Schul',  Inspector  of  the  /nologicai  Museum  of 
Cordoba,  as  ioulogist.  The  rc^rlts  ol  the  l.ist  iiH-ntioncd 
naturalist's  labours  are  cout.iirv  .1  in  the  volume  now 
before  us,  which  has  been  prepared  by  Dr.  A.  Doering, 
with  the  assistance  of  Dr.  Berg,  Ur.  Holmberg,  and  D. 
Knriquc  Lynch  Arribdixaga,  and  is  highly  creditable  to 
the  youthful  Academy  ofNatural  Sciences  of  Cordoba, 
to  whom,  it  would  appear,  the  task  of  working  oni  the 
scientific  cotlections  was  intrusted. 

Dr.  Doering  commences  his  labours  by  a  chapter  of 
general  observations  upon  the  fauna  of  the  newly  occupied 
territory,  which  he  divides  mto  fmir  "  zuogeographic 
tones" — (i)  the  region  of  the  Southern  I'aiiipas  ;  (:) 
the  river-region  of  .Northern  Patagonia;  3,  the  ct-ntr.il 
mountain-region  ;  and  (4)  the  eastern  slopes  of  the  Cor- 
dillera. The  two  last  regions  being  very  little  known  and 
not  having  been  traversed  by  the  expedition,  are  not  dis- 
cussed  in  the  present  essay,  but  the  two  former  are  sub- 
divided into  minor  districts,  and  the  principal  loologtcal 
characters  of  each  of  their  subdivisions  are  pointed  oot 
Lists  are  also  given  of  the  principal  mammals,  birds, 
amphibians,  and  land-moUusks  that  are  chiefly  peculiar 
to  the  different  districts. 

Dr.  Doering's  instructive  "  zoogcographical "  essay  is 
followed  by  the  systematic  portion  of  the  volume,  in  which 
the  vertebrates  and  land-shells  are  treated  of  by  t  he  same 
naturalist,  while  his  colleagues,  Dr.  Beigatid  I>r.  Lynch 
Arribiliaga,  have  worked  out  the  insects,  and  Dr.  Holm- 
beig  the  araehnidans.  We  have  thus  before  us  an  excel- 
lent basis  for  a  fiiuna  of  this  Utheito  little-known  portion 
of  the  great  Neotropical  Region,  which  does  credit  alike 
to  the  Government  of  the  Republic  which  instituted  the 
investigation,  and  to  the  Academy  of  Natural  Sciences 
of  Cordoba,  under  whose  auspices  the  work  has  been 
elaborated. 

LETTERS  TO  THE  EDITOR 
[  Tht  Eliitcr  djis  Hot  h?Li himself  rttpomible  for  opinions  expraud 
fy  his  (orrtsponJenii.  Ntilhtr  can  he  umitrtakt  to  return, 
or  to  correspenJ  -.oilh  the  writers  of,  rejfctfd  miiiiuurifis. 
A'i'  twtittit  taken  if  anonymous  (ommuHicadoii  . 
[Tlu  EdiSitr  urgently  request t  cortesponJtnts  to  ihdr  .'<t!,rs 
as  short  <u  fetsHie,  The  frtsnire  on  hi.  / is  so  g^''''t 
that  it  is  impnaUe  ttAermre  to  imture  the  apptaranee  eien 

Instinct 

In  hi«  letter  under  this  heading  in  lut  week'*  NatijrB  (p 
418),  Mr.  KoimuMS  >«ys  tkat  I  «mv  admit  thst  the  artkms  of 
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ndmaYs  tettifr  to  lome  eancsponding  mcatri  itates.  If  he  will 
Idlidly  r<?fer  my  ori^nal  paper  he  wU!  find'  that  my  viewtlttTe 
mtan>lergune  the  change  he  implies  for  I/4<»wrale:  "We 
have  tiMcifoce  fCMads  for  bcUcviat  tlMt.  running  parallel  to 
the  ■mmm  m  airfnaU  tfwn  m«  eeftain  psychoses";  and 
asahi :  Anlnat  mlads  are  aUo  ijective ;  they  are  more  or  less 
dMerlel  hnagei  of  oar  own  mind'i " ;  and,  in  my  "  Conduiion," 

WhttefeHyadaittlnc  dm  gnat  intereit  that  attachec  to  the 
■tady  of  fhe  infaied  mental  nenltto  of  the  higher  hrutes,"  fte. 

Were  I  to  mke  his  eoncludinir  remark  Mrioiuly.  aind  say  that, 
if  I  were  die  only  indlvidtui  to  hoM  the  view  that  the  mental 
life  of  aaimab  cinnot  be  the  sabject-matter  of  a  science,  this 
would  not  prove  view  untrue.  Sir.  Ronanei  would  soiile  at 
iny  want  of  appreciation  of  his  potvert  of  sarcasm.  I  content 
myself  with  drawini;  Mr.  Romanes'  attention,  and  that  of  your 
reidcrs,  to  the  following  ijuotati  iii<  fron  Prjf.  Huxley^  volume 
on  the  Crayfi-h  : — "  Under  (hcic  circunstances  it  is  really  rjuitc 
an  open  question  whether  a  cr.iyfi-h  has  a  mind  or  not ;  niore- 
over,  the  problem  is  an  ahsoluuly  insohihU  omf,  inasmuch  a^^ 
nothing  short  of  bcin^  a  c/ayfish  \vo«ild  cive  u<  positive  assur- 
ance that  such  an  animal  po^ses-e-;  cm  c"  uiineis.  .  .  .  So  we 
may  -i'  "'ell  leave  this  <iucslii)ii  of  the  er.vylisir>.  mind  on  i.ne 
side  for  the  present,  :i:iJ  turn  tn  .i  frix^rc  piofii.i!>U  iif.'fstigitioii," 
&c.  (p.  SoV  Anl  a;;iin  :  "  .\t  the  in  ist.  one  may  l  e  ju>liticl 
in  supposing;  the  exi  tc  scc  ■f  ^  imctlurijj  ;i;)iir  >.ichin);  <lull  fee! 
ill  our>clvcs,  ami  so  far  as  such  obscure  co  is.:io>iine->  aecuiu- 
paniet  the  moleeul.ir  ch.mge>  of  it>  ncrv  jus  sub-.!aiice,  it  will  be 
right  [  >  I  'C.ilv     the  mind  of  a  crayfish  "  (p.  126). 

The  i]iiest!<>;i  n  nv  -ce'iis  I  t  turn  on  what  we  mean  by  a 
science.  Aniiiiil  iniiuls,  as  cjec'.-,  :ire  di^tortc  l  iini^es  ..f  i.ur 
own  mincii.  (.'an  we  frame  a  scienti  which  'leals  with  ihe^e  dis- 
torted ejects?  Could  we  frame  a  scitntt  of  astrotmny  if  the 
only  tne'h  >d  of  procedure  were  to  observe  the  stars  and  plitne's 
in  mirrors  of  -.-.iryinir  ,]tt.i  unkn^'-tui  cur-.  :!ti4! t  '  If  v.e  can  yive 
an  aftir  ua'.ivc  aoswer  t<>  the  latter  cjoesti  >n,  I  am  ready  to  admit 
that,  in  the    lilir  llr|[rrir,  weean  pve  an  altirm.itive  answer  to 

the  former.  C.  Lloyd  Morgan 


Circular  Rainbow  seen  from  a  Hill  top 

Reaiunc.  Mr.  Klemin'f's  letter  in  your  i-  ue  of  bnniary  31 
(p.  3toi,  I  .;ni  move  !  to  |  u'  o!i  rei:  Til  an  o!i  ,erv.ni>n  of  my 
own  itiv  ilvin-.;  ?!i.idows  an  i  raiiib  >ivs  upon  ."i  cl  iid.  '  >n  Aui;nst 
19,  1S7S,  I  was  encamped  uptju  a  plate.iu  known  a  -  T  i'i'e  CiitT, 
in  the  southern  |iart  of  I'ta^  Territory.  The  pl.UeA.i  hv^  its 
longer  liimcnsion  n  irth  .tihI  south,  and  ends  southu.'.r  l  in  an 
acute  iir  (tinntory.  prLcii>iti 'U ,  toivard  the  south,  west,  .imi  east. 
The  altitud.;  is  abiut  lo.ow  i-ct.  On  that  day  the  air  Ma- 
Tnoi-,t,  and  sjAttcrini;  clouds  were  to  be  seen  bjth  in  the  valley 
beneath  and  in  the  sky  above.  A  ^tron^j  wind  blew  from  the 
%ve!>t.  On  that  siile  of  the  promantory  the  air  was  clear  ;  but  at 
the  crc-t  a  cbm  I  was  foruietl,  so  that  the  view  ca-twanl  wa^ 
comi>k-tely  cut  oiT.  This  pbetiomcnon  is  mt  unu^u.il  on  moun- 
tain suinniits,  and  has  been  plau'dbly  explained  as  due  to  the 
Midden  rarefaction  of  the  air  on  the  lee-side  of  an  obstacle. 
Standi:! ,' on  the  ■.  •  f  th,- thff  just  hef.»re  sun-et,  T  iaw  my 
own  shadow  and  th;it  of  the  cliflT  di-tinctty  outlined  on  the  cloud. 
The  figure  app-arcd  to  be  ahont  litty  feet  iiist,ant,  and  was  not 
colos&al.  About  the  head  was  a  bri  ^'hi  halo  with  a  diameter 
►ereral  tiai<?s  i;rcatcr  than  the  hf.ul  \:-  cr>Iours  included  only 
It  port! m  of  the  rainbow  aeries,  li.n  I  neglected  to  record  tbem, 
and  ibj  not  ventnre  to  recite  from  memory.  At  the  usual  angle 
out-idc  there  appeareil  two  rainb  ju  -.  of  irre:\t  brilliruiry,  likewise 
concentric  with  the  he.id.  TUey  diJ  not  deseribc  c  mplctc 
circUs,  bat  terminated  at  the  left  and  beneath,  where  they  niet 
the  shadow  of  the  cliff  I  esli  aated  that  aaj*  of  arc  were  dis- 
played. The  (ibcnomennn  w.xs  continuDiu  for  some  hoant,  the 
cl-Mtl'mais  being  persistent  in  t>oiition,  notwithstanding  the  fact 
that  its  particles  had  a  velocity  of  twenty-five  or  thirty  miles  an 
hoar. 

The  observation  has  more  than  a  scieotific  interest,  because, 
in  the  |ioi)ular  imaginati'>n,  the  heads  of  scientific  observers  are 
not  nsnally  adorned  with  halis.  G.  Xa  GlLSttT 

Waahmgton*  U.S.A.,  Fehnury  SS 


Right-sidedness 

In  all  th.:  U-Mt.-.s  thns  f-ii"  mi' ibsh -li  i  1  X  MliRr,  (jn  lli-;  .ubject 
of  tiie  tende  uy  to  -.l.-tle  ;ii  i  n  1  1  a  .i  Li.i^.  I  find  two  things  con- 
founded which  ore  quite  disimct.     There  are  two  distinct  iicasc.s 


in  whidi  nc  may  nw  tlm  term  nght  UggtdHtu  :  ttw  one  nftn  to 
jilnri^tf,  llw  other  to  itxtvi^  or  accarate  eo^rdination  of  nos- 
cnlar  aetioo.  In  the  arm  these  two  always  go  together ;  br 
dexterity  gives  greater  ose  (deaterity.  I  hdieee^  is laig^  in- 
herited), and  use  gives  graaler  •trencA.  Art  ia  the  w  Aem 
may  be  and  often  are  dttsodated.  As  Pfof.  Derwfai  truf  aays 
the  left  leg  is  ofteo  the  siraafer,  hot  I  believe  the  ri^  it  nearly 
always  the  more  dexteroos.  Ife  own  case  i  •  a  typical  0Mb  I 
hop  on  my  left  leg,  and  rise  Bomil  in  jumping.  Ball  do  si 
not  only  because  the  left  is  stronger,  but  also,  and  I  think 
mainly,  because  I  use  the  right  more  deoteroosly  as  a  swinging 
weight.  The  dexterous  management  of  the  free  leg  is  certamly 
no  less  Important  than  the  strength  of  the  jumping  leg.  la 
kicking  or  performing  any  other  movement  rcfuinng  deaterily, 
I  stand  on  the  left  leg  and  use  the  right. 

In  my  own  cose  the  whole  body  is  rigkt-sidtJ,  as  far  as  dex- 
terity U  concerned.  Impressions  on  my  left  eye  are  as  vivid, 
perhafis  even  more  vivid,  than  on  my  ri^hf,  yet  I  see  more  in- 
telligently (as,  for  example,  in  using  a  microM:o(«)  with  my  right 
In  the  cise  of  double  images  of  near  Mlijccts  when  loikin^  at  1 
more  di^tant  one,  it  is  the  lelt-eye  image  (the  right  in  position) 
uhich  I  nej^lct.  In  ]>  ;nl;n;  with  the  fin;;er,  whether  of  the 
ri^'lil  iir  lef:  hand,  with  bjth  eyes  o]>en,  it  is  the  ri.;iit  eye  itn-aje 
of  the  finger  (the  left  in  position)  that  I  range  with  tlie  i  '.  u-ct. 
In  the  ease  of  tMo  or  three  left-handcil  pers  /:is  on  w';,om  1  h.ive 
ni.nle  .ib-trv.itio  is,  1  f  m  nl,  on  the  c  ontrary,  thnt  it  i*  the 

nj^ht  cy..' ima^ie  th  u  •Jicy  ncjjlcct,  and  the  left-eye  image  that 
they  use  in  pointing'.  JOSEFH  LB  COKTB 

Ucrtweley,  California,  February  19 


"  Suicide  "  of  Black  Snakes 

While  encamped  near  Mount  Wynne,  Kimbcrlcy  district, 
fir  a  few  day.,  fiom  June  13,  1S83,  our  -urvey  ]).-irty  saw  and 
killed  several  bl.ick  siukcs  averaging  abjut  live  feet  in  lengtk 
In  three  days  I  saw  seven  of  these  unplc-rsant  visitors  in  our 
camp.  As  is  well  known,  the  black  snake  is  one  of  the  most 
venomous  of  the  Australian  serjieiits,  and  w  henever  met  with  i.^ 
if  ]x>ssible  destroyed.  I  have  seen  n\any  ki11e«i,  but  usoally  they 
die  hard  ;  and  even  when  the  back  is  broken  in  aevenl  places 
will  linger  for  more  than  an  hour,  ^.till  capable  of  revenging  them- 
selves on  an  incautious  assailant. 

On  th;  occasion  cur  men  had  di  ablc<l  one,  and  a-  1  was  ansions 
to  i.bt.ii  j  t!i(.-  sl-.in  I  induced  them  to  let  it  alone  (they  u^uallycat 
off  the  head  -1  as  to  insure  death).  While  e  w  ere  lo  >i.i  ig  at  it 
some  large  blick  ants  attacked  the  woun  Ic  ;  p.iri — about  three 
feet  from  its  head — n  hen  it  instantly  turned  short  round  and  tut 
itself  twice  in  the  neck,  with  seeming  determination.  In  leis 
than  one  minute  it  was  dead.  There  can  be  do  doubt,  therefore, 
that  it  was  poisoned  by  its  own  venom. 

I  do  not  know  if  such  a  cnstou  00  the  part  of  snakes  haa  been 
recorded.  However,  my  men  assured  me  that  dmy  had  often 
witnessed  similar  occurrences,  especially  in  the  case  of  the 
"death"  or  "deaf"  adder,  a  very  venomous  Australiaa 
snake.  One  man  informed  me  that  he  had  often  insured  the 
death  of  this  reptile  by  simply  pinning  him  to  the  gronad  by 
meant  of  a  foriced  stick.  In  aU  cases  the  reptQe  weald  turn 
ronnd,  Ute  himself,  and  die  intcUntly. 

EDWAftO  P.  HakpIUII, 
Government  Geologist 

Perth,  Wtttem  Anitrali*,  January  28 


Sea  Flab  in  Preebwater  Riven 

DfRiNG  my  journey  up  the  Fiizroy  River  with  the  survtyiag 
party  from  King's  Sound  to  the  Leopold  Ranges  (l>et  ween  Ist. 
17'  4'  and  iS'  20'  S.),  I  ob  ervcd  many  ^|>ccimcns  of  sword-  ;r.  i 
saw-fith.    They  ap[x:ared  ni  intervals  the  whole  «ay  up  the  nvirr, 
but  none  observed  were  more  than  three  feet  or  three  feet  ~!X 
inches  long.    About  300  miles  up  on  the  Margaret  River  I  pro- 
curer! the  saw  of  a  small  one.    It  measures  ab  lut  nine  inchej 
long  and  two  inches  wide.    A  few  days  after  thi-,  a  little  higher 
up  the  liver,   Mine  ot  nur  men  foun  l  .1  ^h-irl.  five  feet  I  >nij,  an"! 
recently  killed,  prriu!  iy  by  natives.     I  could  not  vi  it  the  plice, 
!  as  we  were  then  al)out  to  break  up  c.ini)i  f  ir  our  return,  ':m:  ''  c 
I  men  showed  us  some  of  the  teeth,  which  were  unmisLokably 
I  those  of  a  :<hark.    They  wen^  hesidisi^  *«U  acqaeittted  with  the 

j  apjicaranee  of  that  fish. 

i  Soiii_  iiiiit:  .>;;._r  th:s,  u hen  returning  down  a  branch  of  tic 
I  Fiizroy,  and  camj>cd  in  the  mod  of  the  river  bed,  I  found  tlie 
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iiody  of  a  small  ytrang  shark.  It  wasabout  eighteen  inches  long. 
I  securctl  this  oit  evidence.  This  locality  is  about  170  miles  from 
the  mouth  of  the  river. 

Dating  the  six  aoadu  we  were  in  the  country,  the  l)ed  of  the 
river,  which  vartoa  ftoB  50  to  800  yards  in  width,  was  almost 
dry,  with  the  excepiioa  of  deep  poob  at  istcrrals  connected  with 
each  other  by  a  narrow  stream,  often  venrdnnow,  running  under 
the  high  banlts.  In  the  summer  time  the  river  is  deeply  flooded, 
the  water  rising  ten  to  twenty  feet  (at  »honn  hy  drift  wood  in 
trees)  above  the  bankr,  in  many  places  from  forty  to  fifty  feet 
high.  The  force  of  the  flood  might  at  its  height  prevent  fish 
KfAa^  «pb  bat  ibey  ould  easily  afceod  in  the  intermediate  M^>^on. 
ui  some  caaes  the  fish  must  have  lived  saonfts  in  the  upper 
ynlmt%  fof  poitions  of  the  Margaret,  at  least,  are  absolutely  dry 
in  tlw  wntar  aeiaoiit  May  to  November  usually. 

I  MB  not  nwara  that  aoch  a  circum'-tance  has  ever  hrcn  iinii'd 
bcfSon.  If  not,  tbt  fict  is  sufltdeutiy  interesting  in  itself.  It  u 
■lao  importnat  ftrom  •  ftologiral  point  of  view,  as  showing  tbsit 
some  emon  umt  be  ooscrved  in  the  classilicttioa  of  strata  as 
freshwater  or  marine  on  the  evidence  of  ii<ih  alone.  No  doubt 
many  of  these  remains  are  embedded  in  the  river  detritus,  and  if 
dircorcred  at  some  fntnte  time  when  the  pbjsical  sealon  of  tiie 
conntiy  has  altered,  niftht  lead  to  the  eoDdosuin  dnt  tliese 
dqtotHs  «««  of  BHtfint  odi^ 

Smnaat  F.  Haidkam^ 
H.M.  Geoloi^  Surnf,  GomtmMt  GoolocU 

Fcftli,  Wcsteni  Aufttolii,  Januay  at 

The  Zodiacal  Light 

One  of  the  ninaVicrs  of  the  nLifT nf  this  establishment,  Mr. 
E.  (i.  Ciiii-talilc,  oljser\'e<l  a  tiriUi.int  n]>|jcar.inco  <)f  the 
zodiacal  light  at  abuut  7  p.m.  on  the  evening  '»f  W'cdr.csdny 
the  5th  inst.,  the  cune  of  light  being  exceeilin/ly  well  <litincd. 
The  phcnonicn'in  w^s  not  visible  long,  having  completely 
di-apinareil  l.y  7.20  p.m.  M.  WHimt 

Kew  Observatory,  Kiciimond,  Surrey,  March  7 


THE  AXIOMS  OF  GEOMETRY 

O  IN'CE  the  tiu.e  when  Riemann  and  Hclnihohz  l)C}^.ui 
their  investigations  on  the  axioms  of  geometry  so 
much  hu  beea  wntten  on  this  subject  in  learned  papers 
and  in  a  more  or  less  popular  form  that  it  might  have 
appeared  superfluous  anus  to  call  the  attention  of  writers 
on,  and  teachers  of.  demeaiaijr  fleooMtiy  to  it,  had  it 
not  been  for  the  pubikation  a  year  or  two  ago  of  a  new 
edition  of  the  first  six  books  of  Euclid's  "  Elements,"  with 
annotations  and  notes,  by  Prof  Casey.  I  hope  the  eminent 
author  of  this  ii)  m.uiy  tt;h(>ects  excellent  book  will  excuse 
me  for  criticising  sonie  points  in  it,  and  making  them  the 
opportunity  for  .i';.iin  retomiog  to  the  quMtioo  about  the 
axioms  in  geometry. 

The  points  I  object  to  besides  his  treatment  of  Book  v., 
of  which  1  may  possiUy  say  a  km  wofds  on  another 
oocasioo,  is  contained  in  Note  B  «t  the  end  of  the  book. 
Here  ProC  Casey  gives  Legendre's  and  Hamilton's  proofs 
of  I.  32,  that  the  sum  of  the  interior  angles  of  any  triangle 
is  equal  to  two  rijjlu  .in;^lc«,  implying,  of  course,  that  he 
considers  these  proofs  valid,  proofs  which  arc  independent 
of  the  theory  of  p.irallels.  The  theorem  in  question  de- 
pends in  Euclid  upon  Axiom  XII.,  and  ail  depends  upon 
the  question  whether  this  axiom  is  necessary.  For  the 
two  propositions  in  this  axiom  and  in  Theorem  1. 32  stand 
in  such  a  relation  that  either  is  a  consequence  of  the 
other.  Meoce  if  I.  32  can  be  proved  independently,  the 
Axiom  XII.  changes  into  a  theorem.  But  the  investiga- 
tions above  referred  to  show  that  it  is  this  aviom  which 
tells  us  what  kind  of  a  surface  the  pl.inc  really  is,  and 
that  until  thi=  axiom  is  introduced  all  propositions  apply 
cijually  well  to  the  spherical  and  to  the  plane  surface. 

1  select  for  discussion  the  quntcrnion  proof given 
by  Sir  William  Hamilton,  this  being  the  easiest  of  the 
two.  But  diat  by  Legendve  can  be  treated  la  exacdy 
the  auiie  my. 

HuBiltmi*s  pioof  cootists  in  tlie  foOowiag  :— 


One  side  A  b  of  the  triangle  a  b  c  is  turned  about  the 
point  B  till  it  lies  in  the  continuation  of  B  C ;  next,  the  line 
B  c  IS  made  to  slide  along  BC  till  Bcomes  to  c,aodistlien 
turned  about  c  ttU  it  comes  to  lie  in  the  oontiouation  of 
AC  It  is  now  again  made  to  slide  along  c  A  tilt  the  point 
R  comes  to  a,  and  is  turned  about  .\  till  it  lies  in  the  line 
A  B.  Hence  it  follows,  siuci-  rotjtion  is  indt-pfiideitt  of 
translalion,  \hM  the  Ime  h.is  perfoniitd  a  « hole  revolu- 
tion, that  is,  it  has  been  turned  tliruu^li  fom  rij;ht  angles. 
But  it  li.is  .iImj  described  in  succession  the  three  exterior 
angles  of  the  triangle,  hence  these  arc  together  equal  to 
four  right  angles,  and  from  this  follows  at  once  tlutt  the 
interior  anglM  are  equal  to  two  right  angles. 

To  sho^  how  erroneoos  this  reasoning  is— in  spite  of 
Sir  William  Hamilton  and  in  spite  of  quaternions— I 
need  only  point  out  that  it  holds  exictly  in  the  same 
manner  for  a  triangle  on  the  surface  of  the  sphere,  from 
which  it  would  follow  that  the  sum  of  the  anplcs  in  a 
spherical  triangle  equals  two  ritjht  an^jlcs,  whilst  this  sum 
is  kno^n  to  be  always  greater  than  two  ri>;ht  angles.  'I'he 
proof  depends  only  on  the  fact,  that  any  line  can  be  made 
to  coincide  with  any  other  line,  that  two  lines  do  so  coin- 
cide when  they  have  two  points  in  common,  and  further, 
that  a  line  may  be  turned  about  any  point  in  it  without 
leaving  the  surfaob  But  if  uistead  of  the  plane  we  take 
a  spherical  surface,  and  instead  of  a  line  a  great  circle 
on  the  sphere,  all  these  conditions  are  again  satisfied. 

The  reasoning  cin|jIo\ed  must  thcretorc  be  fallacious, 
and  the  error  lies  in  the  words  printed  in  italics  ;  for  these 
words  Loiitam  an  a-.sum|>tion  which  has  nut  b;en  pro\eil. 
In  fact  they  contain  an  axiom  which  completely  replaces 
liuclid's  Axiom  XII..  viz.  it  expresses  that  property  of  a 
plane  which  differentiates  it  from  the  sphere: 

On  the  sphere  it  is,  of  course,' not  true  that  rotation  is 
independent  of  translation,  siamly  because  every  transla- 
tion— sliding  along  a  great  drde — ^is  a  rotation  about  the 
poles  of  the  great  circle. 

From  this  it  might  be  said  to  follow  that  the  calculus 
of  <juaternions  must  be  wrong.  Hut  tln^  a^'.i  n  i-.  not 
correct.  The  fact  is  that  the  cclebiate'l  .iiithnr  of  this 
calculus  had  built  )t  up  with  the  full  kr.nwlcdK*-"  of  the 
fundamental  space  properties  in  his  min  i,  and  making 
full  use  of  dwn.  Amrwards,  on  reasoning  backwards,  he 
got  these  space  properties  out  of  bis  formulae,  forgetting 
that  they  were  exactly  the  facu  with  which  he  started. 
The  pracess  is,  as  ftur  as  kgic  is  concerned,  not  \  cry  dif- 
ferent from  that  practised  by  some  alchemists,  who  pre- 
tended to  make  ,l:oM,  and  actually  did  produce  gold  out 
of  their  crucililes,  but  only  a^  much  as  they  had  them- 
selves put  in. 

The  folluwing  (Considerations  may  help  to  clear  up  this 
point  still  further  : — 

Prof.  Sylvester  once  conceived,  in  illustration  of  some 
points  connected  with  oiur  subject,  an  infinitely  thin  book- 
worm  living  in  a  surface,  and  consequently  limited  in  iu 
space  conoepticms  to  the  geometry  on  such  surface.  In  a 
similar  manner  we  may  imagine  an  intelligent  being  con- 
sisting merely  of  an  eye  occiipying  a  fixed  point  in  space, 
but  capable  of  perceiving'  rays  of  li^;ht  in  every  direction. 
For  such  a  being  spr^rc  would  h.ivc  two  dimensions  only, 
but  in  this  space  it  en  ild  conceive  tij^urc'-  lor  svhich  most 
of  Euclid's  (definitions  and  all  axioms  with  the  exception 
of  the  twelfth,  and  therefore  all  propositions  up  to  the 
twenty-sixth  in  the  first  book,  would  bold.  Only  the 
names  point,  iiHe,  an^U,  &c,  would  Stand  for  oojects 
different  to  those  which  they  repicaent  to  our  mind. 
Nothing  can  put  the  vagueness  of  Eodtd's  definitions  and 
the  re.il  nature  of  his  axioms,  viz.  that  they  contain  the 
real  lo^^ic.il  tlelmitions  of  the  geometrical  entities,  in  a 
cle;irer  lij^ht  than  the  fact  that  it  is  p  j-sible  to  use  these 
so-called  dctiiiiiions  for  objects  quite  ditTcrcnt  from  those 
to  which  Kiu  lid  .ipjilicd  them. 

To  return  to  our  imaginary  being :  let  us  suppose  it 
capable  of  Studying  Endid.  A  lay  of  H^,  that  is,  aline. 
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I  awear  to  it  as  bavii 

tion,  and  would 


BO  extoiiston  but  only  posi- 
Eudid's  ddniitton  of  a  point. 
Two  such  rays  determine  a  phnc,  b«t  to  the  eye  this 
would  have  one  dimension  only,  .mtl  it  would  lie  evfiih' 
beliL'cen  its  /ouniiitru's ;  c.iliin.;  the  lattci  "  [I'lints"  it  answers 
the  description  of  lyin^j  evenly  bcl>veen  its  extreme  points, 
aid  may  bo  called  a  straight  line,  whilst  the  an^^le 
betiveen  the  two  rays  would  be  the  distance  between  the 
points.  If  two  of  these  lines  be  drawn  from  the  Mune 
point,  we  get  as  the  inclhmticii  btiwucn  them  a  ntH- 
mutUMgu;  this  bein;  to  onr  mind  tiie  dfiiedial  angle 
between  two  planes.  If  a  line  a  b  were  made  to  rerofve 
nbout  its  fixed  end  a,  the  other  point  ii  would  describe  a 
dri  ll- :  in  our  -pace  a  cone  of  icvnhition. 

The  follow!!).!,'  is  a  list  of  those  definitions  and  axioms 
iroin  Luclid  wit!'.  ^^ inch  we  ha\e  here  to  deal.  It  will  be 
seen  th.U  they  hold,  every  word  of  them,  for  the  figures 
above  described  as  conceived  by  our  eye-being.  Only  it 
must  be  remembered  that  a  point  for  the  eye-being  is  to 
our  mind  a  line  through  the  eye,  and  so  for  the  line,  &c. 
Tbe  words  in  square  JxadGets  indicate  what  the  figures 
aie  M>  our  mind. 

Definitions 

I.  .\  point  [line  through  the  eye]  is  that  which  has  no 

fjarts  or  which  has  no  m.agnitude. 
inc  [conical  surface  with  vertex  in  tbe  eye]  is 
length  without  breadth.' 
IV.  A  stmigfat  line  [plane  (hrou^  tlie  eye]  is  that 
which  lies  evenly  between  Its  extreme-  points 
[lines  through  the  eye]. 
IX.  A  rectilineal  angle  [diheiral  an<;le]  is  the  inclina- 
tion of  two  straiglit  lines  [pl  iiici  tIirou;;h  the 
eycj  to  one  another  which  meet  tn^ether  but  are 
not  in  the  s,i:!ic  straight  line  rphtu']. 

X.  When  a  straight  line  [plane]  st.inilin4  on  another 

straight  line  [plane]  makes  the  adjacent  angles 
equal  to  one  anothtfi  each  of  the  angles  is  caiied 
a  right  angle  [right  oihedral  an^e]. 
XV.  A  circle  [cone  of  revolution  with  vertex  at  the  eye] 
is  a  figure  contained  by  one  line  [surface]  which 
is  called  the  circumference,  and  is  such  that  all 
straight  lines  [an-les]  drawn  from  a  certain 

point  within  the  figure  to  the  circoDfcfcnce  arc 

equal  to  one  another. 

XVI.  And  this  point  [line]  is  called  the  centre  of  the 

circle  [axis  of  the  cone]. 

Axioms  called  Postulate-s  ix  Euclid 

I.  Let  it  be  granted  that  a  straight  Une  [plane  through 

the  eye]  may  be  drawn  from  any  one  point  [line 
through  the  c^e]  to  an\  other  point  [plane  deter- 
mined by  two  lines  through  the  c\c]. 

II.  Tiiat  a  terminated  straight  line  may  be  produced 

to  an\  lcn;^th  in  a  str.ught  line  [plane  through 
intersecting  lines  may  be  proihiccd  beyond  these 
lines]. 

III.  And  that  a  circle  may  be  described  from  any  centre 
at  any  distance  from  that  centre  [a  cone  about 
any  axis  with  any  angle  at  the  vertex]. 

Axioms 

X.  Two  straight  lines  cannot  inclose  a  space  [two 

planes  through  a  point  cannot  incUtsC  .i  S'    '  ]■ 

XI.  .All  right  [dihedral]  angles  are  equal  to  one  another. 

.Starting  with  the  above  definitions  and  axioms,  theeye- 
lioi'ig  would  have  no  dit'liniity  in  ni^.stcring  the  construc- 
tions and  theorems  contained  in  the  first  propositions  of 
the  "Elements.''  Only  in  Proposition  IV.  a  difficulty  might 
occur.  Fw  it  may  perhaps  prove  to  be  impossible  to  maike 
the  twetrianglescomddent.  In  Euclid's  triangles,  namely, 
it  may  be  necessary  to  take  of  one  of  the  trian^ies  the  si«le 
opposite  to  the  one  originally  given  by  takmg  it  out  of 
the  plane  and  tamhig  it  over  before  it  can  be  made  to 


coincide  with  the  other  triao^ifr  So  perfaa^ 
woold  find  oo^  if  the  two  triangles  [trihedrd  aisles) 

were  right-  and  left-handed,  that  it  has  to  take  of 
one  of  the  triangles  the  opposite  side,  vii.  that  on  the 
other  side  of  itself  [formed  by  tbe  continuations  of  the 
rays],  which  then  will  answer  the  purpose.  .■\fter 
this  every  other  proposition  would  follow  \\iihou'  dif 
ficulties  till  paraUel  lines  were  introduced,  which  might 
sorely poKzle  our  eye>being,  and  finally  be  dismissed  as 
downright  nonsena^  paraUel  lines  being  absolutely  ia- 
conceivaUe.  And  if  Sir  William  Hamilten**  proof  of  Oe 
propoettioa  that  the  sum  of  the  angles  in  a  triangle 
eqtialled  two  right  angles  were  given  to  it,  it  would  grant 
the  cons;- I  'lMii  and  every  step  as  possible  and  correct, 
but  it  w(ij1.1  "  shake  its  head  "  about  the  conclusion  in- 
cluile  l  ill  '.he  words  printed  above  in  italics.  It  migh 
even  con^id-r  Euclid  a  fit  subject  for  a  "  Budget  of  Para 
doxes."  For  it  is  difficult  to  imagine  that  this  beinj 
•u'iiiu'ut  moving  in  space  should  be  able  to  generalise  and 
invent  a  geometry  in  a  space  of  aSTO  curvature. 

If  in  any  one  of  the  first  twenigMrik  pnwoaitioas  of 
Euclid  the  changes  above  indicated  are  nude  fram  ear 
conceptions  to  those  of  the  eye-being,  we  get  a  series  of 
well-known  fundamental  propositions  in  solid  geometry 
which  when  obtained  in  tliis  manner  do  not  require  any 
further  proof.  O.  Hkxrjci 


THE  SCIENTIFIC  WORK  OF  THE  *•  VEGA" 

'X'llE  secotvl  \()linne  of  this  work  is  as  rich  an  additior 
^  to  our  knowledge  of  the  tar  north  as  the  previou; 
one.  It  contains  also  not  only  tbe  bare  results  of  the 
bbsermtions  of  the  sdentiic  etiff  of  the  Vtgttt  but  also  a 
series  of  elaborate  papers  connected  with  tiie  vaaioei 
tuples  which  were  within  the  drde  of  the  reseuches  sf 
the  expedition. 

F.  K.  Kjellman  contributes  two  more  papers  on  the 
Arctic  flora.  In  the  first  of  these  he  deals  with  tb. 
phanerogamous  fl<ira  of  the  isl.md  of  .St.  T,nwrencf. 
situated  unrlcr  the  '''.'rd  pu.ilicl  in  the  Heiiri;)^  .Stra.tv 
This  iUaiui  his  been  reprcscntcl  in  .MiddendortT's  wor^^ 
as  quite  devoid  of  trees  and  shrubs,  although  Chamissc 
had  seen  on  it  large  spaces  covered  with  a  Sa/tjc.  SI 
Kjellman  found,  during  his  vety  short  Stay  at  the  isbnd, 
no  less  than  q6  apedes  of  phanerogams,  of  which  S3  w 
new  fbr  to  island,  tfie  whole  of  the  phanerogamous  specie: 
known  reaching  thus  113  (23  Monocotyledons,  and  91 
Dicotyledons).  They  arc  chiefly  Gramine.x' ( 1 1  species). 
Composite,  and  Ranunculace;e  (9  species  e.icn  ,  .Savifra- 
gacea-,  Cnicifcnc,  and  Car)ophyllicc;c  iS  species  each  ; 
the  ScrophulariaceiL-,  Salicine.c,  and  Cyi>cra'-c;c  are  repre- 
sented by  7  species  each.  The  flora  is  pincly  Arctic  ;  103 
species  being  East  .Siljcrian,  79  West  .Sil>cri.in,  .uid  lOI 
West  American.  The  island  proves  to  have  tbus  taken 
in  species  indifferently  from  the  eastern  and  tnm  the 
western  continent.  Having,  however,  a  few  genera  moic 
in  common  with  Siberia  than  wiHi  America,  and  these 
genera  having  also  a  wider  extension  in  Siberia,  it  wooll 
seem  that  the  isl md  stands  in  a  somewhat  closer  connec- 
tion with  Asia  th.an  with  America.  It  is  worthy  of  no:.;t 
that  M.  Kjellman  found  no  endemic  species  ;  only  ia« 
variety  tomcniosa  of  the  Ciiurariii /rii^itia.  and  Siixifrj^^ 
tirc/i-c/ii,  var.  sioioui/era,  which  show  such  variations  fro  -. 
the  typical  Awms  as  might  lead  them  to  be  considaei 
perhaps  as  separate  species.  Both  are  figured  on  plaici 
that  accompany  the  paper,  as  well  as  S,t.vt/'rn^a  n^s^U.tz 
var.  con<;f^ia,  from  the  land  of  the  Chukchcs.  .\v.-.:,v^r 
paper,  by  the  same  author,  deals  with  the  phancrogarr.^ 
of  the  "Western  Esquimaux  Land,"  that  is  of  the  norti 
western  cvtremity  of  North  America,  between  Nortca 

'  "  '>i^-Expcdiiiv>iKiK  VelciMlcn»U|{a  Saktlafclver,  *— firfrrlMtr  af  ddH 
OM  i  RMD  och  aodia  fonliara,  Mglna  aT  A.  E.  NdcdaMUsU."  A»i» 
OMdct.  and  jj  tailor. 
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Sound  and  Point  Barrow.  The  I'o^a  stopped  at  I'ort 
Clarence,  and  M.  Kjcllman  added  to  the  2^,2  formerly 
known  species  .ibout  45  new  ones  for  this  locality,  one  of 
which — Draha  palaniUriana — is  a  new  species. 

M.  Oscar  Nordquist  contributes,  andcr  the  title  of 
"  Remarks  and  Studies  on  the  MaaunifelS  of  die  Coasts 
of  the  Siberian  Polar  Sea,"  an  elaborate  paper,  the  result 
of  die  dbsemitions  made  duriar  the  cniise,  as  well  as  of 
his  studies  at  the  museums  of  St  Petersburg,  Stodcholm, 
and  Copenhagen.  The  North  Siberian  coast  is  very 
poor  in  mammals,  only  twenty-nine  species  altogether 
bcin„'  known  from  the  whole  of  the  region  ;  moreover, 
bcvcn  of  them  inh.d)it  the  sea,  to  which  number  six  or 
seven  ^.pccici  of  whales  ought  to  be  added.  Of  the  twenty 
species  of  mammals  inhabiting  the  northern  coast  r^ion, 
onljr  seventeen  or  eighteen  belong  exclusively  to  the  coast 
r^ion,  and  do  not  penetrate  into  the  forest  region.  No 
distinct  zoological  regicHOSCaitbeestabtidied  on  this  wide 
space ;  it  can  only  be  Sjdd  that  the  founa  of  the  Behring 
region  has  some  marked  differences  (espcri.illy  with  re- 
gard to  its  binU;  from,  that  of  the  western  jiarts  of  the 
littor.-il,  and  e^pccially  of  the  roa^^t-S  of  the  Karian  Sea. 
Tlic  most  characteristic  mamiual  from  Behring  Sound 
is  I'htH  ii  fiuiiiUti,  and  Otlobictius  rosmarus,  van  obcsus, 
from  the  seas  north  of  Behring  Strait.  The  variety 
lar^liii  of  Phoca  vitulina  does  not  penetrate  north  of 
the  Strait  The  Chukcbe  peniosula  has  a  few  mam- 
mals and  many  birds  characteristic  of  it,  namely, 
S^ermophilus  farryi,  Lagomys  hyperlforaus,  I^us  tim- 
tans,  var.  chuhchorum,  and  .ln>ici>(a  kamchalika.  The 
othrr  ]>ait-  of  *he  littoral  liavc  no  special  characteristic 
m  irama'.s  of  their  own.  and  P/ioca  fa'/t'da,  Phuca  bar- 
iuit>>,  and  the  ice  lu  ar,  extend  from  the  U^jrian  Strait  to 
the  utmost  eastern  extremity  of  Asia.  The  most  common 
mammals  throughout  the  Siberian  sea  coast  are  Cants 
iin:<>ptis,  C.  iit/fii-s,  and  C.  lupus,  luw^i/er  iaraiuius, 
JJj  i  i/i  (  ch-risis,  (  ii/i/l  u/us  torquiUus,  two  specics  of  Arvi- 
coU  described  by  M.  Polakoflf  under  the  names  of  A. 
midittmdtfM  and  A.  nordeHskjoUii,  and  the  hare  (pro- 
bably its  I&mch.itka  variety).  The  author  mentions  also 
the  interesting  periodical  migiations,  nut  oniy  of  the 
reindeer  (well  known  from  Wr-m^er.-,  descriptions),  but 
al^o  of  Myotics  ohtitsis  and  Cmiitu/:/^  ,''  r/!i,tfus,  :\nA  rc- 
produ-  es  a  little  known  Kiissian  paper,  by  M.  -Argentoff, 
dealing  with  the  migrations  of  mammals  in  North- 
eastern Siberia.  This  general  sketch  is  followed  by  the 
descriptions  of  the  North  Siberian  mammals,  with  plates 
finring  the  skulls  of  Lepus  ekftMcnmit  Omomuu 
ctesust  and  Pk«ea  faseiata. 

The  same  volume  contains  a  most  valuable  coatribu- 
tion  to  the  fossil  flora  of  Japan,  by  M.  Nathorst,  the 
vifell-known  Swedish  palaeontologist,  to  whom  we  are 
already  indebted  for  so  many  researches  into  the  <  lua- 
leinary  tlora  of  Europe.  It  is  known  from  Nordcnskjold's 
general  report  that  the  /  <  v  '  I  xpedition  discovered— em- 
bedded in  volcanic  ashes  at  Mogi,  close  by  Nagasaki— 
*  TCiy  ridi  collection  of  plants  belonging  to  the  most 
recent  Tertiary  or  to  the  earlier  QMaternary  period.  This 
find  was  the  more  precious,  as  oar  knowledge  of  the 
fossil  flora  of  Japan  was  exceedingly  meagre.  We  knew 
from  Japan  onl>'  Jurassic  plants,  quite  like  those  of 
Flastcrn  Siberia,  with  but  very  few  exceptions,  like  the 
J'odozamitis  rtinii.  llcsidcs,  Keiss,  to  whom  we  were 
indebted  for  these  plants,  had  brought  also  from  "  N  ikawa, 
Ntphon,"  one  fossil  Tertiary  plant  identified  with  the 
Ctirpinus  grandis  of  Unger  ;  and  Mr.  Godfrey  has  men- 
tioned that  the  coal  beds  at  Kiousiou  cont^n  fossil  plants, 
probably  bdoi^ing  to  the  Chalk.  If  we  add  a  collection 
of  iiassil  kavet  at  the  Berlin  Museum— much  like  those  of 
Mogi— and  another  collection  brought  in  by  Mr.  Lyman, 
and  determined  by  Prof.  Lesquereux  at  Columbus, 
Ohio  ^the  plants  appear,  according  to  his  commu- 
nication to  the  author,  much  like  the  Miocene  flora 
of  Sakhalin),  we  have  enumerated  ail  we  formerly  1 


kne*  about  the  uuin.;er  l.issil  flora  of  Jap.m.  No  wonder 
that  with  such  s  -ant  m  iterial  the  climate  of  [apai;  ilurin^ 
the  Tertiary  and  (Quaternary  periotU  remained  io  little 
known,  and  that  Englerin  his  '■  I  atwickdungsgeschichte 
der  Prtanzenwelt''  arrived  at  the  conclusion  that  "no 
such  changes  of  climate  as  those  undergone  by  Eoil^ 
and  Northern  America  have  taken  place  in  the  Japanese 
region  since  the  Tertiary  period.**  This  opinion  of  Ae 
great  German  botanist  does  not  seem  to  be  supported  hf 
the  discoveries  of  the  Viga.  The  fossil  flora  at  Mogi 
shows  that  this  southern  i'>laivl  of  Japan  experienced 
about  the  end  of  the  l  ertiiry  cjjoch  a  colder  cHin  ite  than 
now;  It  was  covered  at  the  sea-level  with  a  \egetation 
much  like  that  of  the  forests  which  cover  now  only  the 
tnountains  oflQoorioa;  the  description  of  these  forests 
!>'  Kcin  (at  Fuji-no-vama)  shows  that  they  contain  a«eat 
n  .1  iljcT  of  species  identical  with,  or  nearly  akin  to,  those 
which  are  found  as  fossila  at  Mogi*  These  hut  onigiimite 
from  a  forest  which  contained  a  great  variety  of  trees  and 
bushes  ;  the  most  common  of  them  was  the  beech,  akin  to 
an  .\nierican  species,  hut  as  nearly  akin  too  to  the 
present  Fuji  no-vam.i  liitch.  I'licre  are,  of  course,  at 
Mogi,  a  few  plants  that  are  not  met  with  now  in  Japan, 
such  as  Cfltis  tumfrnsljdliiii,  P/iiis  .^rijfit/isii,  Liquid- 
ambar  /armrsaua,  And  perhaps  M  ri^no/iit  (/iikw/tiiitta  ; 
but  they  .are  few,  and  have  but  a  secondary  meaning ; 
only  the  Magaolia  and  the  beech  are  Amexicaa,  whiut 
the  others  have  their  nearest  relations  in  the  Caocasos 
and  Afghanistan  (as  the  CelKs\  or  on  the  Himalaya  (as 
the  Rhus  griffilhsii),  where  we  find  also  several  other 
Jap.mesc  species.  Several  species  of  the  Mo^i  tlora 
liave  disappeared  since;  however  they  have  still  ne  ir 
relati'irs  in  the  flora  of  the  Japanese  highlands.  .Such 
arc  the  Juglans  kjcllnumif  Carpiriu  t  subcordatti  and  sletio- 
phylla,  QufTi  us  stu  vbergii,  Aphnnttnihe  x  ihuntifolim^ 
Diospyros  nordquisti,  Clethra  maximowicsi,  Fnpttaleja 
atniguisti,  Soivus  Usquereuxi,  Rhus  tnghn,  Acer 
ncrdttukjSUiij  and  lUx  ktai  (all  new  species  of  M. 
Nathorst),  which  have  very  closely  allied  representatives 
in  the  forest  vegetation  of  the  Japanese  highlands  and 
northern  parts  of  the  Japanese  archipelago.  -At  the  same 
time  the  more  southern  forms  which  make  a  constituent 
part  of  the  jireseiit  tlora  of  Japan  arc  aljsohitely  missing 
in  ihc  fossil  flora  of  Mogi.  M.  ^atllor^t  concludes, 
therefore,  that  this  last  shows  undoubtedly  a  colder 
climate  than  that  enjoyed  now  by  Japan.  As  to  its  age 
it  might  be  either  younger  Pliocene  or  Glacial,  or  post- 
Glacial ;  bat  its  characters  would  exclude  both  the  latter, 
and  thus  we  must  admit  that  it  belongs  to  the  younger 
Pliocene ;  but  it  woald  be  impossible,  until  further  re* 
searches  are  mad^  to  determine  its  age  with  more 
precision. 

M.  N athorst  points  out  ahoth.it  t!  c  M;  i  -ci  l- tl"ra  of 
Sakhalin,  situated  iS'  of  latitude  to  tiie  noriii  of  Mogi, 
testifies  to  a  much  warmer  climate,  whil>t  that  of  .Mask  1, 
of  the  same  period,  situated,  however,  more  to  the 
north,  scarcely  corresponds  to  a  colder  climate.  The 
Miocene  flora  of  Japan  ought  to  have  been  therefore 
still  more  diflbent  from  that  of  Mogi,  and  M.  Nathorst 
concludes  that  the  fossil  flora  of  Mogi  is  a  sure  testiouniy 
of  the  extension  of  a  'colder  climate,  before  and  during 
the  Ice  period,  throughout  the  whole  of  the  northern 
hemisphere,  and  that  this  colder  climate  could  not  depend 
on  those  local  C(.nilitii .  "  Ijicli  were  resorted  to  for 
Europe  and  Northern  America.  We  may  add  to  this 
conclusion  that  a  considerable  lowering  Of  temperature 
throughout  Northern  Asia  is  proved  also  by  the  inmis- 
takable  traces  of  glaciation  found,  not  only  ii.  •  leep 
valleys  of  the  Olekma  hig^dands.lMit  also  on  the  southern 
slope  of  the  Sayan  Mountains,  dose  \rf  Lake  Kossogol. 
Though  received  at  first  with  some  distrust,  the  glaicia< 
tion  at  least  of  the  highlands  of  the  Thian-  Shan,  the  Sayan, 
and  Stanovoy  Mountains  has  since  beer,  confirmed  by  so 
many  testimonies  that  there  can  be  no  more  doubt  about 
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it  We  am  only  mention  here  the  very  interestiiw  sketch 
given  by  M.  Nathorst  of  the  relations  of  the  Japanese 
Bom  to  those  of  different  parts  of  the  Pacific  basin  ;  the 
paper  ought  to  be  translated  in  full  in  some  languige 
more  familiar  to  the  geologists  of  Western  Kurope.  The 
iiieaiuir  coin  lins  the  dcsci  iption  of  seventy  species  of  plants 
from  Mogi,  seven  species  from  the  coal-measures  of  Taka- 
sima,  and  seven  species  (irom  the  ^uts  in  the  Berlin 
Museum.  The  deacripiioiis  are  accompanied  by  aixteen 
plaMs. 

Tipo  other  unportant  papers,  both  in  EngUib,  are  con- 
tribuied  to  the  same  volume  by  M.  Otto  Petterion:  One 

of  them  embodies  a  general  disrussion,  an  acc<5unt  of 
which  appeared  in  Naiurk,  vol.  xxviii.  p.  417,  on  the 
properties  of  water  and  ice  between  -  20"  to  -f-  '5  Cels., 
on  the  ground  of  the  author's  own  nxeasurements.  The 
second  paper,  "  Contributions  to  the  hydrography  of  the 
Siberian  Sea,"  not  only  contains  valuable  information 

Sathered  from  the  very  mmeroitt  measurements  of 
eptli,  uUtness,  and  tmnperatnve  olf  water  during  Nordens- 
Ufild's  expeditioDS  00  the  Kan  Sea  and  akmg  the 
Siberian  coast,  but  also  gives  a  most  valuable  sketch  of 
the  hydrograjihy  of  the  Kara  Sea.  It  seemed  that 
nothing,'  new  could  t:>c  written  on  this  northern  Mediter- 
ranean Sea  after  the  beautiiul  researches  by  Dr.  I'cttcr- 
mann  based  upon  the  recent  researclies  jf  tlic  Norwegian 
scal-hunters.  Still  Mr.  Peiterson  introduces  a  new 
element  into  the  discussion,  namely,  the  intluencc  of 
the  warm  water  poured  into  its  basin  by  the  Siberian 
rivers.  During  the  summer  the  Kara  Sea  north  of  the 
Obi  and  Yenisei  is  covered  with  a  layer  of  almost  f-esh 
water  which  has  a  depth  of  nearly  twenty  metres  in 
the  south,  and  a  temperature  of  6'  to  9'  Celsius  in  the 
summer.  This  layer  thins  out  and  becomes  cooler  as 
it  advances  towards  the  north,  but  still  it  reaches  the 
north  eastern  extremity  of  Nov.iya  /endya,  where  it  meet^ 
with  tiie  salt  oceanic  current  brougl'.t  along  the  ue^ti m 
coast  of  the  island.  On  the  other  hand,  the  middle  parts 
of  the  Kaift  Sea  are  invaded  by  the  Arctic  current  bring- 
ing cold  and  much  Salter  water  from  the  north-east. 
It  passes  underneath  the  fresh-water  current  and  reaches 
the  surface  about  middle  of  the  Kara  Sea,  where  a 
saltness  of  3  (^3  has  been  observed.  This  cold  current, 
which  has  in  the  de:  [  >  st  p  uts  of  the  Kara  Sea  (100  to 
222  metres)  a  tenii>er.iuuc  slightly  oscillating  bet  'cen 
-  i  "4  to  -  a'*©,  and  a  saltness  of  5  ly  to  3-49,  is  he:ited 
more  or  less  on  its  sun  ace,  which  re  iclu-s  in  the  summer 
from  2  to  4  .ih:)ve  zero  in  the  souih- we^tci  11  and  north- 
eastern parts  of  the  Kar.i  .Sea  :  whilst  in  the  middle,  even 
on  the  surface,  the  teni[>crature  i>  generally  about  zero, 
or  even  -o^-S.  This  distribution  of  currents  explains  the 
very  slow  melting  of  ice  in  the  middle  parts  of  the  Kara 
Sea,  which  Dr.  Pettermatm  compared  to  an  ice-shoal 
floating  in  the  middle  on  the  surface  of  our  ponds  after  a 
free  channel  has  been  opened  alotig  its  roibts.  Two 
maps  on  a  large  scale,  sho.ving  the  distribution  of  tem- 
perature and  saltness  in  the  .Siberian  .Sea  from  Novaya 
Zenilya  to  Behring  Strait,  and  embodying  the  results  of 
Nordenskjfild's  determinations  of  latitudes  and  lon;.;itudes 
on  the  Siberian  coast,  accompany  the  papers  of  M. 
Petterson. 

We  find  in  the  same  volume  an  elaborate  paper,  by  A. 
Wirin,  on  the  Chsetopods  of  the  Siberian  and  Behring 

Seas.  Six  tables  accompany  this  paper,  which  contains 
the  description  of  scvcnty-thrce  species  of  Chsetopods. 
The  (  hief  ^uuiesof  this  fauna  already  being  known  from 
Nordcnskjoid's  preliminary  report,  we  only  notice  that 
the  richest  part  01  the  Siberian  Sea  is  the  Kara  Sea, 
where  the  Vf^ti  lixpeiition  and  those  of  187J  and  1876 
discovered  no  less  than  sixty-nine  species,  whilst  in  the 
remainder  of  the  Siberian  Sea  only  fifty-three  species 
were  found  until  now. 

Finally,  we  notice  in  the  same  volume  M.  Aug, 
WijkBDaei's  paper  on  the  magnetic  ohsefvatioas  made 


during  the  expedition  (in  French),  and  an  appendhc  to 

the  paper  on  the  geographical  determinations,  by  A. 
Lindhagen.  It  appears  fro.n  the  former  that  the  mag- 
netic declination  on  the  coast  of  North  Eastern  .\sia 
pre-.ents  several  anomalies.  The  position  of  the  isody- 
n aiiis  is  quite  different  from  those  given  on  the  mip  of 
the  German  Admiralty  ("  Isodynamen  und  Werthe  des 
magnetischen  Potentials  fiir  1880").  As  to  the  inclina- 
tion, it  is  but  slightly  different  from  the  vatoes 
which  would  result  from  Sabine's  work;  bat  the 
declination  differs  notably  from  the  values  givoi  on  the 
maps  both  of  die  German  and  English  Admiralties.  For 
the  Hehring  Slniit  region  this  last,  l:n  vcvcr,  is  de  idedly 
the  best,  the  average  corrections  for  the  l.ugli^h  map 
being  -2^"i,and  37  for  the  (German  Admiralty  map. 
The  errors  result  from  the  secular  variation  li.iving  been 
only  calculated,  .iinl  not  yet  measured  directly. 

The  interest  awakened  by  the  expedition  of  the  fV/<j 
towards  the  .North  Siberian  Sea  will  be  perpetuated  by 
this  woric  The  serious  scientific  spirit  in  wluch  the  dil^ 
ferent  departments  of  natural  history  are  dealt  with  in  the 
records  of  the  cruise  of  the  Vega  will  contribute  more 
towards  the  increase  of  our  knowledge  of  the  Arctic 
re^jioas  than  many  costlier  expeditions. 

rile  third  volume,  just  j)ublishc.l,  is  mostly  occupieti  by 
1".  Kjeltiii. mil's  "  .Alg.L-  of  the  Arctic  Ocean"'  430  p.igcs, 
with  31  pltte^).  This  work — the  result  of  the  author's 
ten  >e.ir-.*  Arctii;  ex])ericnce — not  only  contains  a  complete 
botanical  description  of  all  the  AlgJC  of  the  Arctic 
Ocean  which  came  under  notice  ;  the  author  gives  also 
a  general  slteich  of  the  Arctic  marine  ilora.  with  its  sab- 
regions  ;  he  discusses  the  causes  which  gave  it  its  present 
ch.iracter:  structure  of  tlie  coast  line,  tides,  characters  of 
the  bottom,  temperature,  and  so  on  ;  and  he  endeavours 
to  draw  also  the  chief  lines  of  its  cvolutioo,  giving  thos 
rich  mater,  d  for  soli  i  gcneral  sations. 

Mr.  W.  Leche  coat  ibuics  to  the  ^anu-  \olume  a  note 
on  the  forty-two  species  of  LaiiicUibranchiata  brought  to 
by  the  I'lX''/  M""-  !•  Cleve  describes  (in  Hnglin}lht 
Diatoms  collected  in  the  .Arctic  Ucean  and  on  the  tecuro 
journey  of  the  expedition,  his  piper  being  illustcated  by 
five  plates,  which  figure  eighty-four  spedss,  mostly  new  : 
and  Prof.  P.  Kramer  and  Dr.  C.  J.  Nemnan  describe  (m 
German)  thirteen  new  species  of  Acarids.  P.  K. 


EARTH  TREMORS 

the  various  movements  to  which  the  crust  of  the 
earth  is  subjeet,  the  minute  motions  called  earth 
tremors  attract  our  attention  by  their  universality.  Be 
twcen  them  and  the  other  motions  which  affect  the  soil 
the  difference  is  chiefiy  in  degree. 

Earthquakes  are  the  sudden  and  violent  movements  oi 
the  ground.  Earth  pulsations,  which  may  be  observed  ^ 
terminal  phenomena  of  large  earthquakes,  are  movements 
of  considerable  amplitude,  but  so  slow  in  period  that 
without  the  aid  of  instruments  they  may  be  iia>sed  bv 
unnoticed.  Earth  o~cillatioiis  .arc  the  secular  movemeats 
of  upheaval  and  depression  evidenced  to  us  by  niaed 
beaches,  sunken  forests,  and  other  geological  phenoaiena. 
Lastly,  wc  ii.tve  earth  tiemors»  or  moveneats  quick  is 
period,  but  which  escape  our  attention  on  acoouut  ef  the 
smallness  hi  their  amplitude.  As  4hese  latter  are  phe- 
nomena whic^i  are  probably  observable  in  all  portions  v 
the  globe,  and  have  as  )ct  attracted  but  little  attcni.oa 
excepting  perli.xps  where  they  have  proved  themsch^^ 
troublesonie  mtiudtr-  afiecting  astr.  nomical  and  other 
observations  <<!  .1  delicite  nature,  I  purpose  giMng  ac 
epitome  of  the  mure  important  results  which  their  obser- 
vation has  yielded. 

Earth  tremors  produced  by  artificial  disturbances,  sodi 
as  the  passing  of  carriages  or  train^  the  movanents  c>f 
machinery  or  bodies  of  people,  are  at  owr  rft«p«i^.i  ^q. 
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daily  observatkm.  At  Greenwich  Observatory  the  trema- 
Iflu  iiKrtiftB  in  cipocisUy  iMTiicrohIc  on 

holidayi  aiid  ■<  tines  when  Greenwich  Pttilc  wM  vn- 

imnlly  crowde<],  resulted  in  the  construction  of  an 
appMatttS  in  which  the  dish  of  mercury  used  in  the 
determination  of  the  collimation  error  of  the  transit  circle 
was  suspended  by  flaccid  springs.  By  means  of  this  con- 
trivance the  tremulous  motions  of  the  {;round  were  ab- 
sorbed before  they  reached  the  mercury,  and  the  difficulty 
of  observatioa  was  overcome;  French  engineers,  working 
with  delicate  surveying  instnicnents  in  crowded  dties, 
have  similarly  been  compelled  to  suspend  a  portion  of 
llMjr  anpawtiif,  so  that  a  iteadyimafle  could  be  obiaiMd. 
Prof.  H.  M.  Paul,  seeking  for  a  she  for  the  Naval  Obser* 
vatoryat  Washington,  found  that  the  image  of  a  star  re- 
flected ftoni  a  ir.iy  of  mercury  was  disturbed  by  a  train 
(lassing  at  the  distance  of  a  mile.  I,ieut.-Col.  Palmer, 
when  engaged  in  observing  the  transit  of  Venus  in  New 
Zealand,  discovered  that  a  ditcli  a  tcu  feet  in  depth  was 
sufficient  to  intrench  his  instruments  against  the  disturb- 
ance created  by  trains  passing  at  a  distance  of  70D  yards. 
Cajit.  Denntan  found  the  eifect  of  a  goods  ttain  to  be 
tniisndtted  1 100  feet  over  marshy  ground,  but  vertically 
above  the  tram,  passing  through  a  tunnel  in  sandston^ 
the  disturbance  extended  only  100  feet.  One  result  ob- 
tained from  these  and  numerous  other  observations  upon 
artifici.illy  produced  tremors  indicates  th.u  ihe^e  disturb- 
ances are  -luperticial,  and  although  they  may  creep  up 
the  surfa  .  e  of  a  gently  sloping  hill,  their  spread  is  checked 
by  a  steep  cutting. 

Naturally  produced  tremors  differ  from  those  just 
Sfioken  of  by  the  fact  that  their  distribution  is  not  so 
sapo^al,  and  not  only  are  they  to  be  observed  in  the 
most  substantial  structures  which  engineers  can  design,  but 
they  are  to  be  equally  well  seen  in  celhrs  and  in  the  walls 
of  rocky  caves.  Some  knowledge  of  the  depth  to  which 
they  extend  might  be  obtained  by  a  few  microseismic  ob- 
■iervations  in  the  deep  mines  of  Lancashire  and  other 
parts  of  the  United  Kingdom.  As  the  ob-icrvations  are 
so  simple,  and  the  instrument  required  so  easily  con- 
structed—in fact,  it  may  be  home  made — it  is  earnestly 
desired  that  some  of  our'mine  managers  will  spontaneously 
undertake  this  woric, 

I  make  this  suggestion,  not  only  on  acoonnt  of  the 
scientiflc  value  of  the  work,  but  because  there  are  reasons 
to  believe  that  such  observations  may  leid  to  results  of  a 
practical  value  by  relations  they  may  hold  to  the  csca|>e 
of  ;;as,  tlie  circulation  of  subterranean  water~,  and  other 
underground  phenomena.  The  instrument  I  should  re- 
commend tor  this  purpose  is  the  tromometer  ol  llerte.li 
and  Rossi.  This  is  shown  in  the  accompanying;  ti.  ure. 
B  is  the  bob  of  a  pendulum  about  100  rrrammes  in  \ve:^ht, 
suspended  by  a  very  fine  wire  about  \\  metres  in  length. 
The  whole  is  inclosed  in  a  tube.  The  style  S  of  this  pen- 
dolom  is  seen  reflected  by  the  prism  P  by  means  or  the 
microscope  M.  The  eye-iriece  B  of  this  aucrosoope  coo- 

tains  a  micrometer  -^cale,  by  which  tO  measure  the  ampli- 
tude of  the  motion  of  the  style. 

The  dirertion  of  motion  may  be  obtained  by  turninj; 
the  cye-piccc  until  llie  scale  is  parallel  with  the  direction 
of  motion,  and  this  direction  then  read  off  from  the  posi- 
tion of  an  index  moving  over  compass  divisions  marked 
on  the  fixeil  tube  of  the  nucroscopc.  To  commence  with, 
the  style  of  a  peaduhiin  might  be  looked  at  directly  with 
a  micvoacope,  or  two  microscopes  plaoed  at  right  angles, 
having  magnifications  of  forty  or  fifty  diameters;  and  it 
it  was  feuna  that  movements  existed,  the  prism  and  micro- 
meter scale  might  be  added  s\ibsotnu;ntly.  The  pendu- 
lums may  be  hung  fr  itu  >pike-  driven  in  the  solid  rock  or 
from  an  iron  it  iud. 

The  chief  results  whicli  have  been  obtained  with  in^tru 
ments  of  this  tyj)e  arc  those  which  have  been  arrived  at 
in  Italy.   The  father  of  the  science  of  microseismology 
is  Father  Bertelli  of  Florence,  wbo^  shice  tl^  has  made 


many  theetandt  of  observations  undera  variety  of  chv 
nmwta mwe.  Another  ardent  worker  at  this  snt^ect  is 
Prof.  M.  S.  de  Rossi  at  Rome,  by  whose  exertions 

numerous  observatories  have  been  established  throughout 
the  whole  of  Italy  where  these  observations  arc  systemati- 
cally carried  on.  In  mikin).;  tliese  obscnations  every 
precaution  appears  to  have  been  taken  to  avoid  accidental 
disturbances,  and  the  experiments  have  been  repeated  in 
a  variety  of  forms.  The  results  which  from  time  to  time 
have  been  announced  are  of  the  greatest  interest  to  Aoie 
who  study  the  "  physics  of  the  earth's  crust,"  and  appear 
to  be  leading  not  only  to  the  establishment  (rf  laws  of 
scient^c  value,  but  also  to  the  elucidatioa  of  phenomena 
which  have  an  intimate  connection  with  our  every-day 
e.icistence. 

It  would  seem  that  the  soil  of  Italy  is  in  incess.mt 
movement,  there  being  perio<ls  of  excessive  at  tivity  usually 
lasting  about  ten  days.    Such  a  period  may  Ije  called  a 
seismic  storm.    These  storms  are  separated  by  periods  of 
relative  calms.   The  storms  have  their  greater  regularity 


in  winter,  and  sharp  maximums  are  to  be  observed  in 
spring  and  autumn.  In  the  midst  of  such  a  period,  or  at 
its  end,  there  is  osoalfy  an  oaithqaakie.  Usually  tbeae 

storms  are  closely  related  to  barometric  depressions.  To 

distinguish  these  movements  from  those  which  occur 
under  high  pressure,  they  are  called  baro-seismic  move- 
ments, the  latter  being  called  -.■o/iiino-sfiunu  movements. 
The  relation  of  these  storms  to  birometric  fluctuation 
has  been  observed  to  be  very  marked  during  the  time 
of  a  volcanic  eruption.  At  the  commencement  of  a 
storm  the  motions  are  usually  small,  and  one  storm  lasting 
two  or  three  days  may  be  j<Nned  to  another  storm.  In 
such  a  case  the  ectioa  may  be  a  local  one.  It  has  been 
observed  that  a  berooMtrical  dcqpronioB  tended  to  hriitg 
a  storm  to  a  maxhnom,  whilst  an  increase  of  pressure 
would  cause  it  to  disappear.  Sometimes  these  actions 
are  purely  local,  but  at  other  times  they  may  alTect  a  con- 
siderable tract  of  land. 

Ifa  number  of  pendulums  of  ditTerent  lengths  are  ob- 
served at  the  same  place,  there  is  a  general  similarity  in 
their  movements,  but  it  is  also  evident  that  the  free  period 
of  the  pendulum  more  or  less  disturbs  the  character  of 
the  record.  The  greatest  amplitude  of  motion  in  a  set 
of  pendnlimw  is  not  reocbed  sfamiltaneously  by  all  the 
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pemlu'.uiii>,  and  at  every  di^turl).iru'e  the  movement  of 
one  will  predominate.  Kroni  this  Rossi  argues  that  ilie 
cbaracter  of  the  microsei:  nuc.il  motions  is  not  constant. 

BetteUi  observed  that  th«  directtoa  of  osciJlatioa  of  the 
pendttlnins  is  different  at  difiSerent  places^  but  each  place 
have  its  particular  direction  dependent  upon  the 
direction  of  valleys  and  chains  of  mountains  in  the  neit^h- 
boiirbooti.  Rossi  shows  that  the  directions  of  movement 
arc  perpendicular  to  the  direction  of  lines  of  faults,  the  lips 
of  the^e  fractures  rising  and  falln'.t,'.  ^ind  producing  two 
sets  of  waves,  one  set  parallel  to  the  line  of  fracture  and 
tl  e  other  perpendicular  to  such  a  directioo.  These  movc- 
mentSi  according  to  BcrtelU,  have  no  connection  with  the 
wind,  ndn,  change  of  tempcntue,  and  atoaoqibcric 
electricity. 

The  disturbances,  as  recorded  at  diflerent  towns,  are 

not  always  strictl\  -yn  -hronous,  but  succeed  each  other 
at  short  iiUervals.  It,  however,  we  take  monthly  cuivesof 
the  disturbances  as  recorded  at  different  towns  in  Italy, 
»c  see  that  these  arc  similar  in  character.  The  maximum 
disturbaiioc>  occur  about  the  winter  solstice  and  the 
'iiinimum  about  the  summer  solstice,  and  in  this  respect 
they  show  a  perfect  accordance  with  the  cur\'es  drawn  \ef 
Mallet  to  show  the  periodicity  of  earthqtukes. 

At  Floieiice  before  a  period  of  earthquakes  tbete  Is  an 
increase  in  the  amplitude  and  frequency  of  vertical  move 
ments.  The  vertical  movements  do  not  appear  to  coine 
in  with  the  horizontal  barometrical  disturbances,  but  they 
appear  to  be  connected  with  the  seismic  disturbances. 
They  arc  usually  accompanied  with  noise-,  in  the  tele- 
phone, but  as  the  microphone  is  so  constructed  to  be 
more  sensitive  to  vertical  motion  than  to  horizontal  mo- 
tion, this  is  to  be  expected.  This  vertical  motion  would 
appear  to  be  a  local  action,  inasmocb  as  the  accompanying 
motions  of  an  earthquake  which  originates  at  a  di^tam  e  ' 
are  horizontal.  Storms  of  microseismical  motions  ap[iea: 
to  travel  from  point  to  point.  .Sometime^  a  local  eartli- 
quake  is  not  noticed  on  the  tromometer,  wlnlii  one  which  ! 
occur?  at  a  distance,  although  it  may  he  i  uall,  is  dis- 
tinctly observed.  To  explain  this,  BetteUi  suggests  the 
existence  of  points  of  inteiference  and  the  existence  of 
Bodei. 

Similar  lesolta  «•!«  arrived  at  by  Rossi  when  experi- 
menting at  different  points  on  the  sides  of  Vesuvius. 
Gain  noticed  an  augmentation  in  microseismic  activity 

when  the  sun  ami  moon  arc  near  the  meridian,  drablov  itz 
found  from  Tiertclli's  observations  a  maximum  two  or 
tliree  <l.is  1.  Ijct  I  ire  tl-.e  syzi^'ies.  antl  miniiiuim  three  days 
after  the:.c  ^leriods.  lie  also  found  that  the  principal 
large  disturbances  occurred  in  the  middle  of  periods 
separating  the  quadrature  from  the  syzigies,  the  apogee 
from  per^ee,  and  the  solstice  period  from  the  nodes, 
whilst  the  smallest  disturbances  happened  in  the  middle 
of  (Krriods  opposed  to  these. 

P.  C.  Melzi  says  that  the  curves  of  microsciiinic  il 
motions,  earthquakes,  lunar  and  solar  motions,  show  a 
concordance  with  each  other.  With  the  microphone 
Rossi  bears  sounds  wl-.ich  he  describes  as  roarings,  ex- 
plosions, occurrmg  isolaied  or  in  volleys,  netalEc  and 
boll-like  sounds,  ticking,  &c.,  which  he  says  revealed 
nttural  telluric  phenomena.  These  are  sometimes  in- 
tolerably loud.  At  Vesnviue  the  vertical  shocks  corre- 
sponded with  a  found  like  volleys  of  musketry,  hilst  the 
undulating  shocks  t:  i.e  t!'e  roaring.  Some  of  these 
sounds  could  Ix:  in.it.Ucd  .irtiticially  by  rubb:n5j  to^^etbcr 
the  ccnducting-\uieb  in  the  ^anic  mannu  ni  which  the 
rocks  must  rub  against  each  other  at  the  time  of  an 
earthquake,  or  by  placing;  the  microphone  on  a  vesicl  of 
boiling  water,  or  by  putting  it  on  a  marble  slab  and 
•cnluiing  and  tappmg  tlie  tuider  side  of  it 

lliew  then  are  some  of  the  more  important  resuhs 
which  have  been  arrived  at  by  the  study  of  microseismic 
motions.   One  point  which  seems  worthy  of  attention  is 


that  they  appear  to  be  more  law-.abiding  than  their  violent 
relations,  the  eartiiquakes,  and  as  phenomena  in  which 
natural  laws  are  to  be  traced  they  are  certainly  desert  ing 
of  our  attention.  As  to  whether  they  will  ever  become 
the  means  of  forewarning  us  against  eanhqualcas  is  jet 
problematical.  Their  systematic  study,  however,  wfll 
enable  us  to  trace  the  progress  of  a  micioseismiC  storm 
froin  point  to  point,  and  it  is  not  irapof^ible  that  we  may 
vet  be  enabled  to  foretell  where  the  storm  may  reach  its 
cluDax  .is  an  earthquake.  Tbis,  I  believ^  is  a  viev  held 
by  Prof,  de  Rossi. 

Before  the  earthquake  of  San  Remo,  on  December  6, 
1874,  Rossi's  tnmometer  was  in  a  state  of  agitation,  .-ind 
simitar  distiffbances  were  observed  at  Livorno,  Fiorcacc, 
and  Bologna.  Since  Febniary,  18B3,  I  have  observed 
a  tromometer  in  Japan,  and  such  resuhs  as  have  been 
obtained  accord  with  results  obtained  in  Italy. 

The  increase  in  microseismical  activity  with  a  fall  of 
the  barometer  is  very  marked.  The  style  of  the  pendulum 
docs  not  always  oscillate  about  the  same  point — there  is 
a  dctlection  iii  the  vertical.  In  Manila  Father  Faura  also 
makes  observations  with  a  tromometer,  which  I  am  toU 
ghres  bim  by  movements  vny  decided  indkatwne  ef 
appraiiMHiif  tjFplMMBSi 

As  to  the  cause  of  tromomctric  movements  we  nnvn  n 

field  for  speculation.  Possibly  they  may  be  due  to  sli|^ 
vibratory  motions  produced  in  the  soil  by  the  bendu^ 
and  crackling  of  rocks  produced  by  their  rise  upon  the 
relief  of  atmospheric  pressure.  If  this  were  so,  we  should 
expect  similar  movements  to  be  produced  at  the  time  of 
an  increase  of  pressure. 

Rossi  suggeMs  that  they  may  be  the  result  of  an  in- 
creased escape  of  vapour  mm  molten  materials  beneath 
the  crust  of  the  earth  conseauent  upon  a  relief  of  esteiiial 
ptcssuie,  1  be  siiiiilarity  of  some  of  the  s<Miods  which 
arc  heard  with  the  microp' one  to  those  produced  by 
Iwiliii^  water  are  suggestive  of  this,  aivl  Rossi  quotes 
mslaiite-.  when  underground  noises  like  iho  ewhuhwc 
should  expect  to  hear  from  a  boiling  tluid  li.uc  been 
heard  before  earthquakes  without  the  stid  of  microphones. 
One  instance  was  that  of  \  iduare,  a  prisoner  in  LimSt 
who^  two  days  bdbce  the  shock,  1824,  icpcetcdly  mth 
dieted  the  same  in  consequence  or  tfie  neisea  he  bara 

A  posMble  cnu=e  of  disturbances  of  this  order  may  be 
the  sudden  tluciuatioiis  in  barometric  pressure  which  are 
visible  during  a  stornu 

In  addition  to  the  observations  wiiich  have  been 
especially  m.ide  I'  r  the  purpose  ot  recording  earth 
tremors,  there  arc  numerous  obser^ations  which  have 
been  made  upon  these  disturbances  when  they  have 
appeared  as  intruders  in  investigations  on  other  suhjyecta. 
Amongst  these  may  be  mendoned  the  endeavours  to 
measure  changes  in  the  vertical,  as  for  instance  those 
which  might  be  produced  by  the  attractive  influence  of 
the  moon. 

Prof.  Zollner,  who  invented  the  hurizonial  pendulum, 
found  that  the  iradlngi  of  his  insliument  were  ahn^ 

changing. 

M.  d  Abbadie,  who  for  several  years  observed  a 
reflected  image  ui  a  jpool  of  mcfcury  contained  in  a  basin 
of  solid  rock,  found  ft  a  nn  occnnrenoe  that  the  sntCsoe 
of  the  mercury  was  traaqoU.  Sometimes  it  appeesvd  to 

be  in  violent  motion. 

(".eor);eand  Horace  Darwin,  in  thi  r  experiments  at 
Cambnd;;e  to  determine  the  disiurbtnt;  iiillucnce  of 
gravity  b\  lunar  attr.u.tion,  fouiul  that  the  irregular 
and  prr^istent  tremors  in  the  ground,  as  indicated  by  the 
instruir.<.nt  ,  were  sufficient  to  mask  whatever  eflbcis  msf 
have  been  due  to  the  influence  of  the  moon. 

A  full  account  of  these  latter  observations  is  to  be 
found  in  Messrs.  G.  and  H.  Darwin'k  Report  for  1883  to 
the  British  Association. 

The  general  coiKlusion,  then,  ij  that  from  observations 
in  England,  France^  Germany,  Italy,  the  Philippines, 
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Japan,  and,  I  may  add,  the  West  Indies,  it  would  ajipeer 
that  the  crast  of  the  globe  is  practically  in  a  eonHmt 
state  of  tremor.  The  variations  in  thirse  movements  are 
more  law-abiding  than  the  large  earth  movements,  and 
they  show  a  direct  relationship  to  barometric  rtuctii  ition. 

Their  relationship  to  manyolherlelluricand  atmoiphcric 
phenomena,  together  with  their  cause,  has  yet  to  be  dis- 
ooveced.  As  every  one  has  the  opportunity  to  observe 
theie  phenomem,  tliey  call  for  attention.  Just  as  a  tur- 
bulent sea  oittraces  a  coming  typhoon  and  nvw  flUriiMn 
warning  of  approaching  danger,  it  is  possible  that  ttiese 
microscopic  disturbance^  of  tb.e  soil  miy  hold  connection 
with  subsequent  pheno  iieti.i,  itui  k-.ul  us  by  ihcir  study 
to  the  better  undcrstandmg  of  the  cam|dexity  of  pbc- 
nomena  with  which  we  are  surrounded. 

ToUo^  J>|Mui  John  Milhb 


THE  MECHANICAL  THEOR  V  OF  AfAGJVET/SAf 

TF  Prof.  Hughes  were  as  i^rc^t  a  master  of  writing 
En^liih  as  he  is  of  experimenting,  his  views  on 
magnetism  would  receive  speedier  acceptation,  for  they 
would  then  probably  be  understood  without  that  cIo,c 
Itudy  which  his  involved  sentences  and  heterogeneous 
paocr^hs  aoir  demand.  It  is  very  remarkable  that 
wudk  Ml  •idflmt  iimksr,  such  a  deep  thinker,  and  such  a 
dear  and  aim^eqperimentersboula  have  such  difficulty  in 
expoundtnghis  views  on  paper.  His  evperimental  demon- 
strations are  always  clear  and  convincing;,  his  recent  lecture 
at  the  Royal  Institution  a()pca!cd  to  every  dct^rcc  of  intel- 
ligence present,  but  his  papers  at  the  Royal  Society  want 
some  strong  external  directing  ioflusnce  to  render  their 
meaning  evident. 

What  is  magnetism,  according  to  this  expert  philo- 
sopher? It  is  an  inhenMit  qualky  of  the  molecules  of 
matter,  as  detennined  and  constant  as  that  of  their  gravity, 
affinity,  or  cohesion,  and  like  these  qualities  it  ditTers  in 
degree  with  every  kind  of  matter.  He  does  not  attempt 
at  [)resent  to  define  it  closer  thin  this.  Wc  cannot  tell 
what  gravity  is,  neither  ncc<l  wc  say  what  m  i^nctism  is. 
All  Prof.  Hughes  says  is  that  every  molecule  in  n  ilure  is  a 
little  magnet  imbued  with  a  certain  polarity  varying  in 
d<»ree  but  constant  for  each  substance,  in  villue  of  which 
it  has  a  north  and  a  south  pole  along  tne  same  axis,  and 
that  the  only  change  that  takes  place  is  a  change  in  (he 
direction  of  this  polar  axis.  When  these  molecules  are 
symmetrically  arr  mged  by  some  external  directing  influ- 
ence, so  th.it  ill  ihcir  poles  lie  in  the  same  direction,  we 
have  eviiitiil  m<ti^iteii.tm.  Iron  becomes  a  magnet  in 
virtue  o;  the  fact  that  its  inoleoules  are  free  to  movcundcr 
the  intlucnce  of  external  magnetic  action,  while  copper  is 
not  a  magnet  because  iu  molecules  are  immovable  and 
inresponsive  to  the  same  came.  Steel  becomes  per- 
manently mag[netised  becanse  its  molecules  are  rigid,  and 
retain  the  axial  direction  impressed  upon  them.  Soft 
iron  is  readily  demagnetised  because  its  molecules  have 
great  frce.lom  of  motion.  Cnorcivc  force  is  therefore 
simplv  ab-cnce  of  frucdom  ofmiileculir  motion— it  is, 
indeed,  molecular  rigidity.  The  extent  l  )  whuh  the  axis 
of  polarity  can  be  dcllected  from  its  normal  direction  is 
its  point  of  a.itiir.itt'on. 

EvUent  nui^iuUsm  is  the  symmetrical  arrangement  of 
die  polarised  molecules  along  one  tine ;  ntutrality  is 
qrwnetrical  amuBfementof  the  same  molecules  in  closed 
Ctlrves.   In  both  cases  the  sum  of  the  magnetic  influence 

of  all  the  molecul  es  i-,  the  same;  but  in  evident  m.i  ;netisni 
it  is  directed  oanv  irdj,  in  ticulrality  it  i^  directed  inwanl^. 
Remaining  ni  i;,'iKtism  is  partial  neutrality.  The  experi- 
mental way  in  which  Prof.  Hughes  demonstrated  these  con- 
clusions is  the  most  beautiful  investigation  he  has  yet  ma  Ic. 
He  proves  the  existence  of  the  same  polarity  in  the  atmo- 
s^wreand  in  the  ether,  and  he  attributes  diam.agnetic 
elbcts  to  the  higher  ma^Mtic  canad^  of  the  ether  than  of 
the  sabstances  suspended  in  it.  It  ia  therefore  a  differen- 


tial action.  Moiectiles,  moreover,  have  inertia — ^they  resist 
being  put  in  motion  ;  and  when  in  motion  they  resist 
stoppaj^'e  they  possess  momentum.  The  direction  of 
the  axis  of  polirity  can  be  displaced  by  the  physical 
ftrccs,  such  as  mechanical  stress,  heat,  or  U  ctricity.  He 
shows  that  mechanical  motion,  heat,  and  electricity  arc 
of  similar  kind — they  are  vibratory,  or  some  mode  of 
motion.  Magnetism,  however,  he  considers  not  to  be  n 
mode  of  motum,  and  therefore  it  is  not  a  physical  foroe; 
It  is  simply  an  arrangement  of  the  mdlgcMea  of  malMtr 
in  symmetry  or  dissymmetry  under  tte  faiinence  of  some 
physical  force.  He  seems  to  imply,  though  he  docs  not 
directly  say  so,  that  the  inlluence  of  electric  currents  upon 
m.agnets  is  not  due  to  any  direct  action  between  them, 
but  to  the  fact  that  the  currents  have  polarised  the  ether 
in  which  both  are  suspended. 

His  views  are  very  broad  and  higlily  suggestive,  but 
there  are  some  points  that  are  not  clear  and  tl»t  demand 
further  elucidation.  Why,  for  instancy  doea  mechanical 
elongation  and  contraction  take  place  when  bars  of  imi 
are  magnetised  and  demagnetised  ?  How  can  heat  and 
strong  sonorous  vibrations  be  prcxiuccd  unless  there  be  a 
considerable  cxpenliture  of  energy?  How  tloes  he 
account  for  the  attractive  and  repulsive  properties  of 
magnets,  and  for  magnetic  inthu  tion  .-  IK:  has  certainly 
wrested  magnetism  from  the  realms  of  hypothesis  and 
brought  it  within  the  domain  of  theory.  The  days  of 
Coulombjmd  Poisaon's  fluids  and  Amp^s  elementary 
currents  of  deetiidtjr  are  over ;  the  molecular  character 
of  magnetism  is  experimentally  established  ;  but  what  is 
a  molecule,  and  how  becomes  it  polarised  unless  it  bo  in 
rotation  ?  How  does  the  external  directing  intlucnce  act? 
We  are  aho  irv  lined  to  ask.  Has  Prof.  Hughes  sufficiently 
gras,JOil  \'  I  I  \  I  y?  It  was  purely  mathematical, 
based  on  the  assumption  of  the  circulation  of  currents 
around  each  molecule.  He  goes  no  foither  than  Amp6re 
did,  for  he  has  not  answned  the  question.  What  is 
polarity?  In  Act  his  polarised  molecules  are  all  ttttle 
magnets,  and  no  theory  of  magnetism  will  be  conflcte 
until  it  e.xplains  these  little  ma^ets.  Thus  the  dtffenacn 
between  Ampt^re  and  Hu^MB  is  tfie  difibrettoe  between  n 
current  and  a  maj^net. 

However,  oti  i!ie  .i>si!:nptioa  that  a  molecule  is  a 
magnet,  Prof.  Hughes  has  built  up  a  very  complete  theory, 
which  he  has  demonstrated  experimentally  in  a  way  that 
places  him  in  the  very  front  rank  of  experimental  philo- 
sophers. 


NOTES 

Thk  nutnb«r  of  candidates  up  this  se«^ion  for  the  FeflowsMp 
of  the  Royal  Society  is  sixty-seven. 

\Vb  undersland  that  Sir  Joseph  Hooker  has  beea  nosiinated 
one  of  die  vtoe-pretidents  for  tl»  Montreal  meeting  of  tbe  Britbh 

'  Ass -ciation.      Instead  of  Mr.  Cr.^nkes,  Prof.  W.  G.  Adanu 
I  will  give  one  of  tbe  public  lectures.     For  the  reduction  of 
the  fares  of  members  the  sum  of  14,000  dollars  has  been 
I  .illottcd,  only  tboce  elected  at  or  before  the  Sonthampton  meet* 
j  ing  being  entitled  to  share  in  the  sabsidy.   TMs  is  in  addition 
to  the  liberal  rcJucli  oits  th.^l  will  be  made  by  the  stK\ia»hip 
and  railway  companies.    All  the  American  railways  will  reduce 
their  fares  fay  oaehalf.  The  American  AMKiciation,    hich  inests 
at  Philadelphia  on  September  3,  ha»  given  a  cordial  invitatioo  tn 
the  Montreal  vis'tnra  to  take  part  in  its  meetings  and  ercOrdon*. 
I  TliJiS  V.  i-^hifj;  to -h.-irc  in  the  siibsuly  I'f  i4,rK:v:)  il  •!!  irs  mu^t 
!  applj  before  September  25.  For  the  Aberdeen  roecMng  in  1S85, 
Sir  LyoB  Playfiiir  mil  be  propoeed as  president.  A  uell  attcnded 
merlins  ^tf  the  Org.inisitig  Committee  of  the  Chemical  Section 
h.xs  l-ecn  hcM  \indcr  the  presidency  of  Prof.  Ro«coe.  Promise* 
of  paper*  were  received  from  ievcr.il  well-known  clicuii>ts,  and 
a  sinall  executive  oommittee  was  formed  to  draw  ap  a  hse 
of  papers  and  to  comamnicate  with  Canadian  and  Aauricaa 
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chemi&U.  Section  G  tuu  been  pvticuUirly  acUvc.  The  Co  n- 
ndtlee  hn  pie|»red  •  Iht  of  rahjeeot  for  paiwn  wfateb  it  ia 

thongbt  would  be  interesting  to  English  visit.>rs  if  treated  by 
engineers  and  mechanicians  in  Canada  ;  a  Rood  supply  of  papers 
is  expected  Ur>th  from  this  country  and  America.  We  legrct  to 
learn  that  Prof.  Williamson,  the  General  Treasurer,  will  be 
uaable  to     preflODl,  and  die  CoaacQ  have  decided  to  engage  the 

services, /'o  ricf,  of  Mr.  Ilamy  I?rown,  Assi-raiit  Sccrrtnry 
and  Accountnnt  of  University  College,  as  "Financial  Ufficcr," 
while  Trof.  Iturdon  Sanderson  ha^  virtoallf  Wnsealed  to  let  as 

deputy  for  the  Trc.isurcr  at  Montreal. 

M.  Caso^  for  the  French  Academy,  and  MVI.  Pasteur  and 
d'Abbodie,  for  tbe  Academy  of  Scieneea,  will  attend  ai  ddegates 

the  fftrs  at  Edinliurgh  in  commcmoraiion  of  the  teroeoleMiy  of 
tlie  foundation  of  the  University  of  Edinburgh. 

Dr.  Kocn  and  hit  colleagues  of  tbe  German  Clioleni  Com* 

mi^.sion  will  prr.cecd  ^  urtly  i  i  Gialpara  and  Dirjeeli  ig  to 
prosecute  further  inquiries.  After  ])«<sing  a  few  days  there, 
Ifaqr  will  (ctnn  to  Gemuny,  but  they  hope  to  be  back  in  India 
BCXt  winter  to  carry  on  their  very  important  and  n«efal  laikmrs 

Db.  GmBQB  Bmuelmann  of  St  Lonii— the  oldat  United 
State*  betoi^  (cKoepting  the  venerable  LetqueieimK  *>  well  as 

an  eminent  [  hyMcian,  for  a  lime  a  fellow-student  « ith  Aga>sii 
in  Germany— died  on  February  ii,  at  the  age  of  seventy-five. 

CoMMonoRE  Samuki.  R.  Franklin,  U.S.N.,  has  been  dc 
tached  fmm  duty  on  the  ITiiitcd  -State--  Nav.il  Kxamininj  Board, 
and  ordered  as  superintendent  of  tbe  naval  observatory,  to 
saeoecd  R«ar-Admu%l  R.  W.  ShvMdt,  who  wat  phwed  vpon 
the  retired  list  on  February  at. 

At  the  aittiag  of  the  Academy  of  Scicnoe<  of  March  lo  M. 
Faye  presented  drawings  whidi  have  been  executed  at  Algiers 

by  M.  Trt'pied,  Pireotor  of  the  OVsorvatory,  aiii!  w  hich  repre- 
sent Pons'  comet  as  seen  on  the  very  days  on  uhich  have  been 
Bfldeed  dwtdUutges  th.^t  have  excited  sodi  ^wrpriie  amongst  cer 
toia  mtxaumitn.  M.  Faye  took  aHvwiiafe  of  thia  cowiMniica- 
tton  to  give  an  explanation  of  these  wonderful  obMrvatlon«, 
which  are  more  frequent  than  has  \>cv\  su;ipo-e  1  in  the  hist-ir}' 
of  astronomy.  M.  Faye  doet  not  supjiose  that  they  may  be  aUri- 
buled  to  any  coIHsioa  with  ooamiaU  matter,  but  to  a  rapid 
change  in  the  ]ioint  of  view  of  the  comet  itself^  a^  obaerved 
from  the  earth.  This  theory  will  l>c  illnatnted  by  a  woodcut 
pabUihed  bi  dw  neat  mmber  of  the  Ctmfttt  Rmdtu. 

CONslIiEKAlil.K  proj^TC  s  has  now  bceii  rn.ide  in  the  earrying 
oat  of  the  works  connccJC<l  «ith  the  iiiariiic  station  w  hich  souc 
time  ago  the  Scottish  Meteornlogical  .S'ic:cty  resolved  to  esta- 
bliah  at  Gmton  ;  and  it  is  anticipated  that  tlm  oper  tioos  of  the 
station  wit!  he  properly  commenced  towards  the  dose  of  the 

prtsfiit  mnnlh.     As  the  first  in^t.ilni'-n(  uf  the  work  to  be  done« 

it  is  hoped  that  a  tolerably  complete  doscr  piion  of  the  Firth  of 
Forth,  ia  its  biologicul,  meteorological,  ]4iysical,  and  diemical 
relations,  may  be  prepared  in  the  course  of  the  next  few  year< ; 
and  when  this  has  been  cirried  out,  tbe  result  will  have  an  ex- 
ce;  til  iia\  and  indeed  unique  value,  as  a  pi  cc  of  work  of  the 
greatest  scientific  and  national  importance,  produced  by  coopera- 
Mob  mnongst  rdentUie  men.  The  Council  of  Oe  Soottiih 
Meteorological  Society,  it  may  be  mentioned,  recently  asked 
Her  Majcsty'.s  Government  for  a  sub-cnption  of  looo/.  for  the 
purpose  of  building  permanent  laViratories  in  connection  with 
the  station— undertaking  at  the  same  time  to  raise  an  additioaal 
lOOo/.  by  pohlie  auhscriptioa.  The  Government,  however,  have 
not  seen  fhrir  way  to  assist  this  school  of  rcscirch,  notwitb.stand- 
ing  that  the  grant  wa.H  warmly  recommended  l>y  Prof.  Iluxley, 
President  of  the  Royal  Socic^.  The  Council  of  the  Meteixv- 
logical  Society  have,  however,  eweqr  eonfidence  that  the  scboiM 
will  bt  BberaUy  supported  by  tbe  geBcral  pshNc. 


Dr.  CAiKV,  F.R.S.,  has  just  written  a  new  work  on  Aosljtic 
Geometry,  which  covers  about  two-thirds  of  the  ground  oconpisi 
by  Salmon's  Conies ;  in  tbe  author's  opinion  it  will  coataia  bur 
new  matter  than  any  work  on  tbe  •abject  since  Salmon's  bodt 
was  wiittSB. 

An  interesting  exf>eriineiit  i>  lo  Uc  m.idc  liy  Pr.  7nitgrall, 
who,  in  company  with  Dr.  Cbavanne,  is  about  to  yi^  tbe  Coi^ 
and  tbe  interior  of  AMca.  He  Idtet  witt  Mm  •  phonqpifk, 
wherewith  to  fix  the  speech  and  melodies  of  hitherto  anknows 
tribes,  which,  thus  received  by  the  instrutnent,  will  be  forwarded 
to  scientific  men  in  Germany.  The  apparatu--  (which  will  he 
used  for  such  a  purpose  for  the  first  time)  ha*  been  made  bf  Mi. 
FuhrflMSB,  of  BarUn^  and  exactly  cosrespaada  widi  one  he  hi 
in  that  city,  so  that  the  »)  rd  in  Africa  cm  be  -tnt  to 

Ucrlin  to  be  unrolled  by  that  machine,  and  caused  lo  rc-euuttkc 

A  REMARKABLR  occurrence  is  reported  from  Bona  (A^pd^ 
An  isolated  mountain,  Jcbel  Naib«»  8oo  m.  in  hlj^t,  b 
rapidly  decreasing  in  altitwie,  and  roand  its  base  a  eoaridortle 
cavity  is  being  formed.  'Mic  «!i  Ic  mn-  -;  if  the  moontaia  i5 
evidently  sinking.  The  ncighktourhood  of  Bona  must,  bowcnr, 
have  already  beea  WSIW  cf  a  siaiilar  pheaamenoa.  like 
Feoaia,  which  miasm  ls  over  19,000  hectares  in  ntnt,  dilagl 
exist  during  the  thne  of  the  Romans.  Its  depth  fa  ib»  WOK  h 
oniy2  (H3m.  Investigations  which  were  niaiie  in  1S70 -hawed 
that  tlie  remains  of  a  Roman  town  now  lie  la  the  lake;  thi» 
town  has  the.-ef<M«  probably  sank  ia  the  aaaie  manaer  as  the 
mountain. 

A  ruuisTouc  bnrial-grouad  has  bcea  discovered  oa  thsti- 
csUed  Haseabartr,  near  Bahhi  (Krris  Nordhaasea,  GcnasB|r|. 

Two  complete  human  skeletons,  numerous  bronze  rings,  ud 
several  rings  made  of  amber  were  found.  Tbe  Hasenbar^  is  *a 
isolated  rock  on  whidi  stood  fimnerly  n  oastle  of  the  Enpow 
Henry  IV. ;  bat  the  Bnascmni  prehistoric  leaaiaa  ftand  is 
the  ndghboarhood  point  to  Its  having  beea  aa  ancient  flaw 
of  worship.   The  objects  recently  CmmmI  have  beea  dqtsdKd  ii . 

the  Mii-cini  of  Nordhauscn. 

The  &|  pointment  by  the  Swedish  Ciovcrnmcnt  of  .in  eiitoa.- 
logi-t  to  assist  farmers  has  been  found  of  so  ihul).  value  that  it 
has  been  decided  to  continue  the  aaaie.  Dr.  A.  lloliagita  bu 
beea  appoiated  agricaltiml  eatoaolagiit  ibr  this  year. 

Turn  dly  of  HambtnK  offers  vari'ms  prises  fbrthepkai  «f  a 

new  Natur.il  IIi  lory  Mustum.  Ti  e  t.ital  eo  t  of  co: itntftiJO 
of  the  liuilJing  must  not  exceed  45,000/.  i- ive  priies  of  J*', 
each  will  be  awarded  for  the  five  best  plans;  further  priitso' 
tool,  will  be  distributed  anoagst  the  victonfer  findicr  «<fkis 
cjunectiMU  with  the  sdmnap 

Arareeent  meetingof  die  Straits  Brtneh  of  the  Royal  Asiiw 

Society  at  Sin^ipore,  it  «a-  decided  to  i?rt'p,Trc  and  pobWi  » 
school  geography  of  the  Malay  puiiivsula  and  tbe  sdjouung 
regi'ms,  as  well  as  a  skeleton  map  of  the  peninsub,  on  a 
of  aqoartcr  of  an  inch  to  a  adie,  to  be  g^aally  filled  ia  st  imi 
be  deumlBed  by  subscqaeut  lanij  and  maiwih. 

Da.  BsKjAXtN  Shakp  has  been  appointed  PRtfeisoref  U"V 

Iiivorifbratn  by  the  Council  of  the  .Academy  of  Natural  SoesM 
of  PhiLxdil^jhi.!.  Dr.  Sharp  is  a  t;r.idua[c  of  the  University  of 
Pennsylvania,  from  which  he  received  the  degrees  of  I^xitor  . 
lledidne  and  Doctor  of  Philosophy  in  He  afiernnl> 

studied  under  Leockart  in  Leipzig,  and  trader  Semper  ia  tk 
University  of  Wurzburg.  Dr.  -'^harp  w.as  grni.lt d  thcpmihp 
of  studying  at  the  llavarian  tabic  in  the  Zoolotjica!  Stalioa  it 
Naples,  an  honour  rarely  granted  a  foreigner.  Dr.  Sharp 
(oaes  deliveriag  kctnies,  dnriag  the  comiag  tpriqg,  on  the  hw 
ftmas  of  fife. 
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Pkof.  Karpimsky  point*  oat,  in  the  Mtmairta/ tkiSL  PtUn- 
Jmy  Stdtif  «f  NahmHHt  (vol.        O*  fallowing  {Btacrting 

feature  of  the  geolo^cal  -.'ru.ture  of  RBtoia.  The  unmcfa- 
morphosed  rocks  in  Rawia  appear  oUMtlf  qnite,  or  nearly  quite, 
undisturbed  and  horiiootaL  There  is,  however,  besides  the 
Crimea,  *  wgjoo  wbwewiiBeditloflntionnaddwf rhnnce  of  the«e 
deporitsne  apparent  Tliiidjihirbed  region  nmt  from  north- 
west to  south  east,  through  the  SanJomir  ridj;:  in  Tolan  l 
to  Kaiieff  in  Kiev,  I^akchi  in  PoIUva,  the  cual- basin  of  the 
Don,  the  Bogdo  Mootttaina  of  the  Astmkhan  Steppe,  and 
filM%  to  the  Kan^an  and  Ak-tan  MounUios  to  the  east  of  the 
CUpiaB.  Bejrond  thi«  r^on  even  the  older  dcp  js>it4  (Silurim 
and  Deroniati)  rcinain  un<Ji>.tur!i<Ml,  while  withm  it  the  oMer 
gneiates  and  ciystalline  schists  are  disturbed,  not  only  bj  the 
Sflnrian  npbcaTal  which  has  had  a  diieetion  from  north-east 
tOMttth-wet^  but  alw  by  the  more  recent  one  ju>t  referred  to, 
which  has  a  direction  perpendicular  to  it.  It  is  worthy  of  nuiice 
that  tl.l^  line  of  upheaval  would  join  that  line  of  ridjjes  uhich 
nuu  in  Western  Europe  throngh  the  m^fff^jnf  of  ^  Weter 
■ad  ^  Tcniotacser  Wnld,  wUk  b  Am  It  nvOA  join  tkn 
Slwikk-jdi  and  Ui»I)k«jh  lloudriH. 

Wk  notice  in  the  same  serial  some  very  valuable  observa- 
tions of  Frof,  BekctofT  about  Dr,  Sachs'  theory  as  to  the  rela- 
tion>  l>ctMCcn  the  increase  and  scgBOrtadaa  Of  celN  in  tlie 
emlnyonal  parts  of  plants.  While  h»  Hams  one  agninit  the  np* 
pBcadoB  of  gOiMietridal  theories  to  botany,  he  poiata  ont  how 

omc  of  the  cimclitsions  arrived  :it  by  Dr.  Sach^  c  >ulj  lie  more 
caMly  explained  by  the  principles  established  by  Wilhelin  Hof- 
ineiiter.  Prof.  Borodis**  icMtrdM  Ittto  the  anato«y  of  the 
Ulcntfii  Ckryw^fbHimm^mttwmU  on  very  rich  material  col- 
lected by  Prof.  C.  Maxinowfet  tw  his  "Adumbntio  Generis 
Chr>i-is|  tcnii,"  and  Prof,  lijrodin  was  enabled  not  only  to 
thoruu){bly  study  the  »abject,  hut  alM  to  arrive  at  some  mist 
vnlaaUe  conclusions  as  to  the  relation!  bctwmn  tbt  tmitffinif  1 
ftMwea  of  diftreat  spedes  of  thi*  genns  and  the  featwea  on 
wUdi  die  eharitenllaa  of  these  species  has  been  made. 

'  Tkacis  of  ebwria'ion  in  Siberia,  so  boldly  denied  a  few- 
years  ago,  have  been  di-.c  jvl:c  i  111  diff-rent  parts  of  the  country. 
While  failin<;  to  detect  them  on  the  outer  parts  of  the  Altai 
Udoatains,  M.  Sok-jloffbaa  foond  unmiatafcable  tmee  of  an 
faienHiarably  wider  cxteu»ion  of  glaciers  in  the  central  parts 
of  theridge,  andespecially  in  the  Katun  Mouiuam  .  Nuraerous 
traces  have  .il-o  been  found,  pointing  to  a  greater  extension  of 
lakes  duruig  the  posi-Glacial  period,  and  to  the  gradual  drying 
•p  of  (he  cuMing  oneii 

In  a  paper  recently  pnbRdied  ta  tbe  Mimthti  dt  FAeadfmie 

SttSciemtsde  St.  PAtrihouri;  for  1883,  Prof.  Fr.  .Schmidt,  while 
IMly  agreeing  with  the  reu.arkablc  results  of  .Mr.  Waicoti's 
researches  a.  tu  ilic  Itct  .nid  rc^pirat  iry  organs  of  Trilobites 
(published  in  iS&i  in  the  BuUHm  0/  lit  Harvard  CclUge 
Mu$mm\,  propoica  to  indade  In  Ifr.  Walootfs  aeeond  group 
oi  Paltadtr  his  own  fiuaily  of  Htmiasfidu-  It  cm-i  ts  of  the 
genera  //etniatfit,  Woodw.,  Bunodei,  Eichw.,  and  J'seuJoninut, 
Nieszk.,  which  are  much  like  Trilobites,  bat  dilbr  from  them  in 
the  aeparate  and  freely-moving'  po>icrior  pcrta  of  the  body ; 
formally  it  waa  indaded  in  the  group  of  Euryptctidea. 

Paor.  TARKRAKOrr  contribetes  to  tbe  but  volume  of  the 

Mtmoirs  (  Tru.!y)  ,f  She  Socuty  of  Aiitur,i',j/t  of  St.  Mirshmtg  a 
very  interesting  inquiry  into  the  structure  of  the  «ggB  of  bird«. 
He  haa  discovered  that  the  alb«unen  of  the  cgRt  of  the  himura 
(oaael,  caaaiy,  pigeon,  &c.)  notably  differ*  from  that  of  the 
Anlophagoai  bbds  (hens,  duck?,  geese,  turkcj-s).  When  boiled 
it  remains  translucid  ;  it  is  fluorescent  ;  its  rotation- power  of  the 
plane  of  pokrisation  is  feebler ;  when  diluted  with  amch  water 
It  doea  aotgiMavhittdeiKMll,  batonlygimafaehle  oiwlMOBnt 


colontioB  to  the  water;  final^,  ithia  aittoafarbarieieactloa 
than  tbe  wliite  of  (he  eggi  of  (he  ben.   It  may,  Iwwever,  be 

transf  irmed  si  a^s  to  bcc  )ine  like  it  by  v.ariou^  means,  namely  • 
the  addiiian  uf  ucutral  salts,  or  of  Ixucs,  or  of  concentrated  acetic 
and  lactic  adds,  or  even  of  oarbonic  acid.  The  most  remarkaide 
fact  howavwii  that  tbe  auM  icanli  ia  alao  arrived  at  by  incu- 
bation, and  Prof.  TuUnaolFeoadden  that  (he  modifying  agency 
in  this  case  is  the  yolk;  when  moderately  heated  uitb  mIk  lu 
closed  vessel*,  during  twenty-four  hours  or  omfc,  it  is  tramf  ormcd 
into  albaaMB  like  that  of  a  hen's  egg.  At  to  the  amnner  in  which 
tbe  yolk  acts  on  it,  it  still  remains  unsettled ;  the  supposition 
that  tbe  diffusion  of  salts  is  the  cause  of  the  change  proved  not 
to  be  true  ;  and  the  cause  must  be  searched  for  perhaps  in  the 
diffusion  of  gasea.  The  interesting  quettioOf  as  to  the  albn- 
aien  of  hea'aeBiaotabo  aadeigoiagtht  Mnwrtageaof  deve- 
lopment within  the  ovarium,  cannot  yet  be  solved  aatirfMlori|y  ; 
b.it  during  his  experiences  M.  TarkhanofT  observed  once  die 
most  interesting  fact  that  a  small  ball  of  amber  introduced  into 
tbe  upper  part  of  the  ovarium  occasioned  the  deposition  aroand 
lha  ball  of  albaaMaaad  dm  ftaematioB  ofn  liiell,  that  i%  the  for- 
aiationof  a  quite  normal  ctfg  with  its  ckaluztr,  and  other  particu- 
larities of  structure;  this  observation  would  thus  strongly 
Mpport  the  mechanical  theory  of  the  formatioB  cf  the  parte  of 
an  egg  around  its  yolk. 

Dr.  Kl.NG,  retired  Professor  of  Mineralogy,  Geology,  ami 
Natural  History  m  (juicn'.s  College,  Galway,  Las  lately  been 
elected  a  Correapondiug  Member  of  tbe  Mew  York  Academy  of 
Sdeooes. 

Ma.  E.  L.  Layard  writes  teas  AmnNoanea,  New  Caledonia, 

under  date  Jan.  6,  that  the  sunsets  there  have  been  quite  as  extra- 
',  ordinary  as  elsewhere.  "As  soon,"  he  says,  "as  the  sun's  disk  has 
disaj>|x.arcd,  a  glow  come>  up  from  the  west  like  that  of  white -hot 
Steel,  reddening  somew  luit  as  it  mounts  to  the  xenith,  but  ctuuig- 
h«  the  while  to  bine.  From  the  aenith  it  paates  failo  die  moat 
Ciqnisitc  green,  deepening  as  it  1  >ses  itself  in  the  east  As  the 
inn  smks  lov«er  and  lower,  tbe  red  tints  overpower  the  white- 
hot  steel  tints  ^^nd  the  blue  of  the  zenith  those  of  tlie  greeu.  At 
7  p.m.,  or  a  little  after,  nearly  the  entire  western  baU  of  tbe 
horinn  baa  dulled  to  a  fiery  criaiaoa ;  aa  tiaie  goea  on,  the 

northern  and  southern  areas  lose  their  glory,  and  the  yr.iy^  of 
night  contract,  from  the  northern  end  tusl,  most  raj)i>Jly  ;  the 
east  is  of  the  normal  gray.  The  south  now  doecs  in,  and 
preaently,  abont  8  p.m.,  tboa  ia  only  a  gUre  in  tbe  iky,  jntt 
over  tbe  cnn'i  path  as  of  a  dinaat  conflagration,  'till  the  fire  to  the 

west  fades  out.'  1  have  been  .itteiiiptin^  to  describe  one  of  our 
cl"ttJl'?»*  evening!),  of  which  we  have  liad  only  too  many,  having 
just  come  through  a  fearful  drought  that  has  lasted  all  ihia 
while;  bat  who  aball  paint  the  glory  uf  the  heavena  whea 
flecked  with  donda !  Itamiabcd  gold,  capper,  brass,  silver — 
such  as  Turner  in  his  wildest  dreams  never  saw  I  a  11  of  such 
fantastic  forms  i  The  woodetful  light  from  atwvc  was  redected 
on  every  tree  and  flower ;  oar  scarlet  and  crlmaou  geranioma, 
fuchsias,  ftc,  bfaued  in  the  light  as  I  never  saw  them  befow^ 
and  the  general  eflDeet  was  moat  extraordinary." 

Thb  CicaMtloB  Sodety  of  Bcrita  now  aaaiban  awaben, 

no  lesis  than  146  havin;^  jo  ned  the  .S  jciety  during  188 3.  The 
creukaiion  moveuicui  is  also  progressing  favourably  at  Hamburg, 
Koni^sberg,  Drcadfl^  Bfadso,  aad  Wiesbaden.  At  Gotha 
fimy-ftix  bodiea  woe  cramaied  dariag  1S83,  which  is  about 
doable  tbe  mmber  of  thoae  burnt  ia  aay  of  the  foor  preeeding 
years. 

The  additiona  to  tbe  Zoological  iiociety'a  Gardcaa daring  the 
past  week  liKhide  a  Bonnet  Monkey  {Afaeaau  rimkms  9)  fiom 
hi'ii.i,  a  I'l^  taind  Mi.ukLV  sManiius  utmestiinm  9  )  from  JSHIf 
presented  by  Mr.  G.  11.  Lcc ;  two  Herring  Gulls  (Xdrair  avgan- 
ilaHb  fimipMb  FMMatdl  hy  Madam  Fridaidi ;  a  Xafa  (iB^ 
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ehHut  jitkalm)  from  New  C«lc«ioiiw,  praMOted  b]r  Mom.  J.  M. 
Oonidf.  Cli.Z.S.  t  ttmt  BlaeTltiBiee(Arm  «BniAw)»  BrUUh, 

preisetited  hj  Mr.  TIanacur ;  a  Bare  Owl  (Strix  JIammfa),  Britiih, 
presented  by  Mrs.  W.  Gittens ;  a  Rhe&tu  Monkey  (Afairaiut 
rhems  i  )  from  India,  dei>osited  ;  a  Dosman'f  Potto  {Ptrodktiems 
/iM}  from  W«rt  Africa  pwchMcd;  a  YeUimwIiilkd  Dack(i<iHW 
xmfiAm%jmMS  flraai  8o«a  Afite,  tv&imA.  in  «idmaB««  a 
Bengalcse  Cat  {Felis  iengalensis)  fmm  India,  rcccive<l  on  ap- 
{Hoval ;  a  Zebu  {Bat  imdiau  6),  Collared  Fruit  Bat  {C/m^- 
mfcttris  collaHitit  ta  Bom  {firtmmm  MMwMlMdKa),  knd  ia 


GEOGRAPHICAL  NOTES 

Althouch  the  Chefi>'i  Coii\ciuio:i  made  with  China  in  1876 
has  never  l)eeii  ralifieii,  we  are  nnu  reapinj;  varirm.s  .-idvantajjcs 
fmm  iis  jsr  ivisitjiis.  With  the  object  of  exjiluring  South-Wcstcrn 
Chii!.i,  ;iiid  of  watcliing  the  jms  li  iUtic-  '  f  the  lii-vrlopment  of 
traik'  \v\  these  ri'^^'Kms,  it  v..i    m  th.T  .in  l-'ni^livh  Consuhir 

Agent  was  to  re&ide  at  Chung- K iiii' in  .S/e  cluum  on  the  upper 
waiert  of  the  Vani;-tse.  The  olTicer^  m  lio  have  licld  tliis  p  >  t 
£ir  the  paat  six  years  have  travelled  wi'ldy  throu<;h  Yunnan, 
Sxe-dioan,  Kweichow,  and  other  province  ,  and  have  made  moit 
valuable  aintribations  to  the  Kf"iJ'''M'''>  'jf  Chint  by  the  reports 
which  have  Ivecn  puhih-.heJ  by  them.  Thu^  we  have  Mr.  Col- 
honic  llaber's  explorations  in  South- Western  China  puhli.shed 
by  the  Royal  Geographical  Society,  Mr.  Parker's  papers  in  the 
China  Rnieu',  which  we  have  already  nit  iced,  ;\inl  iimw  Mr. 
Ilosie  has  made  two  report*,  which  have  recently  Uecn  pal)- 
labedas  Parliamentaiy  Papers.  The  last  of  these  dcnU  with 
•  Joofney  of  nearly  2000  miles  from  Chung- King  to  Cheng-ta, 
tiM  provlacial  capital  of  Sze-chu.in,  thence  by  Tali  in  Ymman  to 
YuBBaS'FD,  the  capital  of  tlii:>  pra\  itice,  ittolflilUK  to  Chnnt;- 
IGns' by  another  nnile.  The  traveller  does  not  think  nvBh  of 
^  European  nupa  of  these  dirtricts,  for  on  p.  58  we  find  him 
•"— H**"^  tlxt  "the  namber  of  mistakes  in  these  maps, 
wheOier  as  rcgiuds  boundary  linn,  namts  «l  ptacesi,  &c,  not  to 
mention  omission^  is  tmly  aknaiag.  A<  lUdy  accuate  native 
maps  are  procnnibl^  tta  oonBienoe  of  mdi  mfstakes  as  the 
above  is  astoniihitig.  Mr.  Hoiie  alw  gbcs  some  aoccmt  of 
At  aboriginal  tribal,  wIm  wnallv  avoid  tht  GrnmaAod  Nates,  as 
as  Anr  are  aftaid  of  being  talwa  by  tlw  Chinm.  He  saw 
mn*m  Lcia^  and  a  Si»fsn  or  "taaie  wild  man."  as  be  l^eslled 
by  a  kind  of  HlbenlciaBib  «a  weQ  a<i  npnsentatives  of  several 
other  frontier  tribes.  There  eaa  be  fitde  d»ubt  that  in  a  sh  irt 
time,  with  these  able  anci  energetic  English  officer- tr-vellinsj  far 
and  wide  from  Chung- King  a^t  a  centre,  the  gco^jraphy  of  the 
south  western  corner  of  Ch  na  will  be  as  well  known  to  ui  at 
that  of  the  districts  adjoining  the  coast. 

At  the  oi>iHi  itc  Corner  of  the  China  Seas,  another  Engli-h 
ofticer,  Cou>ul-General  Leys  of  Borneo,  is  endc.ivruring  to  pro- 
mote the  commercial  development  of  little  visitcil  districts  in 
that  wiudcrful  island,  lie  has  recently  visited  the  Ir.icfi  watered 
by  three  considerable  rivers  tlowinginto  Brunei  Hay  near  I.abnan, 
and  hopes  to  get  the  Chinese  mercnaats  of  the  latter  colony,  as 
well  as  of  Sii^pore,  to  send  tradiaf  parties  wp  thae  rivers. 
He  farther  suggests  the  appotntmeat  of  con>ular  agents  in 
dw  interior  of  t^  dominions  of  the  Saltan  of  Brunei :  a  step  1 
^Meh  CMHMt  iail  laiKely  to  increase  our  knowledge  of  tbe 
gcograpliy  aad  lesoaicM  of  Borneo. 

The  December  number  of  Guido  Cora's  Cosmos,  w  hich  com- 
pletes the  first  scries  (1873-1883)  of  tlia'.  useful  publication, 
contains  the  Ilrst  [lart  r.f  Capt.  C.  F.  Crema's  journey  to 
Morocco  in  connection  with  the  Italian  Mission  under  t  .mi- 
manilcr  .Sco\-tis  n  i  1  1SS2.  Thr  text,  which  ■;ives  u,  a  ^r.i|)hic 
account  of  the  projn-c  s  of  the  inis'^iou  from  Tan-^icrs  throiujh 
th<  m.ui  line  prownccs  soutliuanl-  t  i  the  mouth  of  the  Sel  u  in 
the  Athuitic  Oc  ;^n,  is  richly  illustrated  with  numerous  \v,5..,Icut5 
from  pholoyraph-.  ;  nd  sketches  t.iken  by  Crema  hiamclf.  .Some 
of  the  hcails  i:i  these  illu  lralions,  ■•uch  as  those  of  Scov.i  >, 
the  Kiii.l  K.iIn.^.,  at>d  the  Arab  Surgeon  of  Caria-fieii- Aud.t,  :ire 
capital '■tuiiie-.  of  character  and  eth  .icil  ly;ves.  Others  vividly 
rctiect  the  salient  a^<)>ects  of  the  I.m  i,  the  irchitecfuro,  and  in- 
du'itric-.  oi'  it-  inhil litants,  Con-picr.  >us  aiiion^-t  tliesi.'  i-.  the 
fine  n.^rtll-.^c  t  i^i'e  of  .'shell.'i  ne.ir  k.il  .it,  which,  with  it,  tu  > 
hexagonal  towers,  is  the  grandest  monument  of  Mooriiih  archi- 
taatare  still  snrrlTing  in  Mococco.  The  paper  is  also  accom- 


panied with  a  nap  to  the  scale  of  i  :  750,000,  which,  being 
based  on  sn  aeearate  survey  of  the  route,  forms  a  valuable 
cotttrifafUion  to  geoj^phical  exploration.  It  ftlU  ap  many  blaak 
spaces,  and  gives  numerous  rectifications  of  existing  maps  vmm 
in  districts  that  have  already  been  frequently  vistted  by  Eoropeaa 
travellers.  In  the  same  isnie  Gustavo  Bisaehi  pves  aa  aooonnt 
of  his  reeeat  expbwatiaas  m  die  Gnragdi  (vnMfT  dariw  Hie 
spring  of  thayear  1880,  aoeoapanied  by  a  mM  nap  af  Hhm 
Galla  coantiy  to  the  aad  eat  of  Shoe,  «U4.  Aa 
exception  of  Ceodd  aad  CUtriafk  ■nrr"^*—  ia  iflA  haA 
been  Tinted  by  no  travailer  riaoe  Ibe  ttane  of  M^or  Ham  and 
dfAbhadic  (1843-46). 

The  /tcL-tin  de  la  SocitdiJ  G^'xra/iia  ,/i  AfotirH  for  Ftrrw 
l^er  18S3  has  a  paper  by  D.  Jose  (innicz  San  Juan,  on  the 
Spanish  p'j^se^sions  in  the  Gulf  of  Guinea.  The  o  jcct  of  the 
writer  is  to  establish  the  exclusive  ri^ht  of  Spain  \n  the  islands 
of  Annobon,  Cori^co,  and  the  two  Klolieis,  as  well  as  to  the 
portion  of  the  op|Hisite  mainland  .stretching;  from  Punta  del 
Campo  t  )  Punta  Santa  Clara  on  the  right  1  i  ik  of  the  Gaboon. 
Ilic  paiHT  is  ahly  w  ritten,  atid  c  nitain-  much  interesting  his- 
torical and  j,'eographic.il  inl  jrnnti  n  on  the  whole  flC  (hs  Wit 
coa»t  of  Africa  from  Sierra  Lcooc  to  the  equator. 

Tn  Genaaa  and  Anstrian  Alptaa  CIvbaow  eoaatal*  of  m 
less  Oaa  too  leetiaas.  The  hot  Iwa  aeetions  formed  warn  ffaoK 
at  Roan,  on  tike  Rhfaie^  and  at  Sehladming  K.^dstadt  ia  the 

Upper  F.nns  Valley. 

Thr  Stuttgart  branch  of  the  l^rlin  Centralvereta  fiir 
Handelsi^eographie  contemplates  the  cstabBAoMBt  of  a  MmiBB 

for  commercial  geograjihy  at  Stuttgart. 

There  vrill  l>e  several  special  exhibition*  at  Mnrick  omtte 
occflsiou  of  the  fourth  German  Geegraphcntag.  Tha  faHamiif 
are  planned  :  (i)  new  map  and  booica;  (t)  ciriositiss  oif  carta* 
graphy  and  geographieu  literstore;  (3)  Bavarian  maps;  (4) 
maps,  reliefs  and  books  relating  to  the  Alps ;  (5)  maps  rdie^ 
atlases  *ad  other  objects  suitable  for  iattiuetiaa  ia  geogF^liy; 

work  done  by  pupils  in  geography,  to  nbistrBte  we  neOmdk 
otteodiing. 

LatTERS  have  l  eeti  recfive.l  from  Hr-rr  Junker  and  from  tbe 
Khartoum  Con  nl.  Her  H.in-a!,  vCnich,  however,  do  not  give 
satisfactory  dct.iils  a!i  lUt  the  tr.ivelle t"s  doings  during  the  last  two 
year-*,  nor  alinu  hi-  pro'-cnt  po  iih)n.  They  arc  principally 
sh  tt  notes  (lalini;  fr  >ra  T'ecemlHT  1SS2,  August  and  tDctob«' 
18S 3,  in  whiih  he  refers  to  lonjTcr  letters  .ind  rei>orts,  which  have, 
however,  not  jel  c  puie  to  li.ind.  Nevertheless,  these  notes 
prove  that  iunkcr  was  in  go<jd  spirits  and  hcilih  in  the  Sennis 
Country  at  the  bcgirming  of  October  last,  aud  far  from  being  di^ 
heartened  or  disturbed  by  eventi  in  the  Sondaa,  of  wbJeh  be 
knew,  was  fully  ooaapied  with  his  tgavels  aad  the  diawiag  of  Ids 
amps. 

Dk.  Finsch  of  Breasen  has  now  published  the  "Anthropo- 
logical Results "  of  bis  journey  to  the  Pacific,  and  tbey  form  a 
vuuabic  afldifion  to  anthroixilo.jicd  literature.  The  traveller 
docs  not  sololy  rely  up  )n  his  own  researches  and  observatioas. 
but  also  up  11  his  (according  to  N'lrchow)  utiexampled  collection 
of  I  lastcr  c.T.sts  from  the  f.icei  of  liviOj;  ni  jii  ;in  1  women,  native! 
of  tl:e  I'^.inds  hcvisitc  i.  Tiiisc  ill'vlion  c  in-i^ls  of  no  les>  tbaa 
164  .Ttnl  roprcstnt^  i;ativcs  of  sixty-<>nc  dilTcrent  idatvis; 

,  beside  rolyiiosiaiis,  iMicr  nicsi.aiis,  u^kI  Melane-ians,  it  ako 
contains  Mal.iy-  of  the  Indian  Archipelajj  1,  for  the  sake  of 
coni|i.iri-on.  Co|'ics  of  the  casts  will  be  a  welcome  means  of 
instruction  m  anthropology,  and  can  be  obtained  through  Hen 
Louis  Castan  at  Berlin  (Paitopticum). 

An  expedition  to  the  North  Pole  is  being  prepared  by  Copl. 
FonJacaro  of  tbe  Italian  nary.  It  is  several  centuries  naca  SB 
expedition  to  the  North  Pole  was  despatched  from  Italy. 


THE  SrX  GATEWAYS  OF  KNOWLEDGE^ 

II. 

"yME  sense  of  sight  wa  be  compared  to  the  sense  of  .sonad  la 
^  thisrespecl.  I  spoke  of  the  sense  of  sotind  being  caused  bf 
rapid  variations  of  pmsare.  I  bad  better  particularise  and  ail 
how  rapid  must  be  the  alternations  from  greatest  prtnert  ts 
least,  and  back  to  greatest,  and  how  freqaewy  must  that  period 

'  Ao  AddMM  at  tb*  Midlaad  Inwituta.  Bins  nfliaai,  October  jl  stti.  If 
Ptaf.  Sir  Wnrniai  ThoiBMo,  LL.D.,  F.R.&,  iMwidatt.  CsnHnnsii  inm  ^ 
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occur,  to  give  ns  the  sound  of  a  mnsical  note.  If 
varies  once  a  minute  you  wcnld  aot  percdve  tfart  MAM 
note.  But  suppose  by  ugr  MAuicml  aetioo  te  A*  ik;  JOB 
could  cause  the  barometric  iiiMii  llil  air  pre<!sare— to 
much  more  rapidly.  That  (Mafe  of  prCMOre  which  tht  buo* 
■eter  k  not  aoiek  enough  to  ahoir  to  tu  cr^  the  otr  htm  M  ft 
—riwi  aonna  if  the  period  recnra  twenty  tt mot  pg  iMoad.  If 
it  recurs  twenty,  thirty,  forty,  or  fifty  times  per  second,  yon 
hear  a  low  note.  If  the  period  is  gradoally  accelerated,  you  aear 
tbe  knr  note  gradually  rising,  becoming  higher  and  Ugha*  nor* 
wbA  man  acute,  and  if  it  gets  up  to  256  periods  per  soooad,  vc 
hore  a  certain  note  called  C  in  taoonUaMyiniioilaotstioo.  I 
believe  I  describe  it  correctly  tht  knr  aete  C,  of  die  tenor 
voice— the  gravest  C  that  cm  teaede  \n  •  Ante.  The  note  of 
a  two-foot  organ  pipe  opea  at  both  eaai  bes  256  periods  per 
wcBiidi  Go  on  Ugpur  aad  b%h«rlo  5ts  Mriods  per  second, 
aad  jraa  bata  dw  C  above  Ibat— fbe  oUeT  C  of  tb.-  soprano 
wifla.  Go  above  tbat  to  1004,  yon  get  an  octave  higher.  Yon 
Ml  aa  oebwe  bigbor  always  by  doubling  the  nember  of  vihra- 
BcNU  per  tacond,  and  if  you  go  on  till  you  get  up  to  about  5000 
er  (000  erio,aoo  periods  per  second,  the  note  tiecomes  so  shrill 
tfaU  it  ceases  to  excite  the  human  ear  and  you  do  not  hear  it  any 
koger.  The  highest  note  that  can  be  perceived  by  the  hnman 
car  seems  to  be  something  like  10,000  periods  prr  seci  'ii<I.  1 
any  "something  like,"  because  there  is  no  v«>ry  dt^lini't  limit. 
SoBie  ears  cea  e  to  hear  a  note  bcccmiii;.;  hnllr.r  nr  .i  sl  r^lci 
before  other  cars  cca^e  to  hear  it  ;  ami  thcrcf  irc  I  c.in  "i.ly  ay 
In  a  very  general  w.i\,  tliat  'omething  like  1o,k.)0  period%  per 
sccund,  is  alntut  the  ilinllcs*  note  the  huinan  ear  i?  .ulaptcd  (o 
hear.  We  may  define  imi-ical  n6tes,  therefore,  a^i  chnIl^'c^  of 
pre-^urc  of  the  air,  re^larly  alternating  in  ix^rinl';  which  lie 
Between  20  and  lo,cxx3  per  sec.  nd. 

\\  ell  now,  aie  there  vibrations  of  thirty  or  forty  or  fifty  nr  a 
bun<  .  red  thou5and  or  a  million  of  periods  per  second  in  air,  in  c'.ntic 
soli  l-,  or  in  any  m.Ttfer  r  tTcctir.-;  i  ur  'eiisc?  W'c  have  no 
eviticncc  of  the  exi^ti-iiLc  m  i  1  i  Mhrnti  'lis  of  verv  nnicli 

grcaiir  frequency  th.m  lo.con  or  20,000  f.r  ^o,n<  o  ;  cr  ^rcond, 
but  ve  have-  no  reason  to  deny  the  po  -i'  li^ity  of  -uch  v.l  r.ilii  in-. 
exLstmg,  antl  haviujT  a  large  function  to  jicrforni  in  naluie.  Bu*. 
when  we  get  to  iomc  degree  ot  frequency  tbat  1  c.innot  put 
figures  upon,  In  something  that  may  he  uica  ured  in  millions,  if 
not  i'l  hiunirctl-thoa&.inds  of  vitmitiuiis  ])cr  >ec  i-d,  we  have  not 
merely  pas-.t<l  the  limiu  of  the  human  car  to  hear,  but  we  have 
jiasscii  the  limits  of  matter,  as  known  to  us,  lo  vibrate.  Vibra- 
tions trau&aiitled  as  naves  through  steel,  or  air,  or  water,  canmt 
be  more  frequent  than  a  certain  number,  wMcfa  I  cannot  now  put 
a  figure  to,  but  which,  I  say,  may  be  reckoned  in  hundred- 
tbott-ands  or  a  few  millions  per  second. 

Bat  now  kt  us  think  of  ]i(;hi.  Light  we  know  to  he  an 
iaflnence  on  the  retiaa  of  the  eye,  and  throneh  the  retina  on  the 
optic  nerve ;  an  inflmeaee  depeiident  on  vibrations  wbo^e  f re- 
qoency  ie  something  bgaeaa  400  miUkm  mUlioDf  per  teeond 
and  ^oo  million  milliooa  per  lecond.  Now  we  have  a  vast  gap 
befx  een  400  per  second,  tbeaonnd  of  a  rather  high  tenor  vok^ 
aad  400  dmUmb  millions  per  second,  the  aamber  of  vibrations 
oonfeepondiag  to  dull  red  light-^he  paveil  lad  Qght  of  the 
priimatie  spectrum.  Take  tba  adddla  ef  Ibt  ipeHwwi  yelbiw 
%bt— the  period  of  tba  vibcadoat  dm  ii  fa  roaad  munben 
500  million  nuUioas  per  eeeaad.  InvUet  ligbtwe  baveSoo 
BuUioB  millions  per  aeeond.  Beyond  Oatva  have  aonething 
dMttbtemaeuBdy  peraehae— does  not  perceive  at  aO  perhaps 
— bal  "mA  I  beneve  it  dota  pereetre,  though  aol  irtvidly :  we 
bava  dtt  aluafviokt  layt,  known  to  us  diieflj  Iqr  their  photo* 
grspfaie  eftet,  bat  kaown  tdso  by  many  other  wonderfnl  expert* 
ment«,  that  within  tbe  last  thir^  years  bavecnhiged  our  Icnnw 
IcJgc  of  light  to  a  most  marvellous  degree.  We  have  invi.sible 
rays  of  light  made  visible  by  letting  them  fall  on  a  certain  kind 
of  gla>s,  gla.Hs  tinged  with  uranium — that  yellowish  green  glass, 
sometimes  called  canary  glxss  or  chameleon  gla-s.  Uranium 
glas.'i  has  a  property  rendering  visible  to  us  invisible  rays.  \i<\x 
Bsay  hold  a  piece  of  uranium  ghiAS  in  yuur  hand,  illuminated  l>y 
this  electric  light,  or  by  a  candle,  or  l.y  gas  li^ht,  1  r  hold  it  in 
the  prismatic  spectrum  of  white  light,  and  you  5ce  it  glnwin;; 
accoiding  to  the  colour  of  the  li^jht  which  falls  up  m  it  ;  but 
place  it  in  the  sicitrum  beyond  the  visiMc  \i-  !c'  <nd,  uhr?re 
without  it  you  sec  nothing,  where  a  piece  of  ch.-ilh  held  up  seems 
quite  dark,  and  tht  uranium  glass  i;lo«s  w  iih  a  iny^Ifri-  u,  altered 
colour  of  a  bcauLiful  tiut,  revealing  the  presence  of  invisible 
rays,  by  converting  them  into  rajs  of  lower  peril d,  and  o 
rendering  them  visible  to  the  eye.    The  discovery  of  this  | 


name  of  floorescence  from  floor  span  wUch  be  i 
same  property,  was  given  to  it.  It  bai  siaee 
that  naoresoence  and  pho»phorescet)ce  are  o 


property  <if  araaiaai  glass  was  made  by  Prof.  .Stokes,  and  the 

found  to  have  the 
dfacovered 

pho»phorescet)ce  are  continuous,  being 
of  the  same  phenomenon.  I  ^iuppose  most  persona 
nt  know  (he  luminous  paint  made  from  sulphides  of 
and  other  materials,  which,  after  being  steeped  in  light 
for  a  aartain  time,  keep  on  for  honrs  giving  out  light  ia  the 
darkaaa>  Persist'-nce  in  etnission  of  light  after  the  removal  of 
the  sonree,  which  is  the  chancteritde  of  those  phospboreeceat 
ol9ccts»  b  mai^iested  alio,  ai  Edanud  Becqueicl  bas  proved^ 
by  die  araaiBm  (beiy  aad  tbas  ittokcs'  diaeoveiy  of  Haoraeccaea 
comes  to  be  eoadaanae  witb  die  oU  known  phenoaMBon  «f 
phosphorescence,  to  whidi  attoitioa  seems  to  have  been  int 
called  sdcatiiically  by  Robert  Aivle  abont  900  jpcaii  ato^ 

There  aia  otber  rays,  tbat  wa  ao  not  percaive  in  aaj  of  dwH 
ways,  hottbatwadoparaeive  bfaarienaeofbcat:  natiagaaa 
th«7ai«  aomaoB^callad.  Bat  hi  tratb  all  n^t  ^  «a  aall 
ligbtbave beadageAat  Radiaatbeatand  ligfatareaaeanllBdK 
visible.  1  here  are  not  two  tbfaig*,  ndhint  heat  and  light :  ratUaat 
heat  is  identical  witb  Il-bt.  Take  a  black  hot  kettle  into  a  dark 
room,  and  look  at  it.  Yoado  not  see  it.  Hold  yoor  free  or  yoor 
hand  nesr  it,  and  you  perceive  it  by  what  Bunyan  would  have  called 
Feel  Gate  ;  only  now  we  apply  the  word  feeling  to  other  scnsei 
a<  well  as  Touch.  Vou  perceive  it  before  you  t'  lUch  it.  Yon 
[  erceivc  it  with  the  back  of  your  hand,  or  the  front  of  your 
h.'^nd  ;  \ou  perceive  it  with  your  face,  yes,  and  with  your  eye, 
hut  Von  i.  ii  vee  i(.  Well,  now,  ir.u^t  I  justify  the  assertion 
tbat  It  I-  ni  t  iipht  ?  You  say  it  is  not  li^ht,  and  it  is  not  so  to 
you,  if  you  do  not  >cc  it.  There  has  been  a  good  dent  of  logic- 
chopping  ab  iiit  the  words  hcte  :  we  stem  to  define  in  a  vicious 
circle.  We  :nay  begin  1  y  <U  riiiinL,'  bjjht — "  It  is  li.;ht  if  y  )U  see 
it  as  light ;  it  is  not  light  if  you  do  not  sceit."  To  save  circum- 
locution, we  shall  take  thmf;^  in  that  way.  Radiant  heat  is 
light  if  we  see  it.  it  is  not  lij^hl  if  we  do  not  ^ee  it.    It  is  not 


that  there  are  tw  :  tl 


in 's  ;  11  1; 


that  radiant  heat  h.a.s  differences 


of  qaality.  There  are  qualities  of  radiant  heat  that  we  ctui  sec, 
and  if  we  sec  them  we  call  them  li;,dit ;  there  arc  q-.ialiiics  of 
radiant  hent  we  cannot  -ee,  and  if  we  c.miiot  isee  tht-ni  we  do 
not  call  thcni  li'^ht,  bu;  -rii:  tall  tl-.t-ni  ruitant  heat:  an<l  that  OQ 
the  whole  -fci!.-^  to  mc  to  lie  the  l)c-t  1  ir^ic  for  this  sul  jfct. 

I'.y  the  bye,  I  d-in't  see  I  o^;it  aL;.orig  the  stud.!-  of  the 
Iiiruiint;liani  and  Mid'and  Institu'.e.  l.o  ;:c  i-  to  bui:Mi,i;;r  and 
grammar  what  inalheini«f ics  is  t.)  c m.m m  cn  c  ;  'oi-'ic  !< 
etherealised  grammar.  I  hoi)e  the  advance<l  stu<lcnt  m  grammar 
and  I  atin  ar>d  Greek,  who  needs  logic  jwhaps  as  much  a-,  j^r- 
hapt.  more  than,  mo*t  students  of  science  and  modem  laniru.ages, 
will  advance  to  logic,  and  consider  logic  as  the  science  of  using 
inrnrds  to  lead  hint  to  know  exactly  what  he  means  by  them 
when  he  uses  them.  More  ships  Mve  been  wrecked  thraagb 
Iwd  logic  than  by  bad  seamanship.  When  the  captain  writes 
down  in  his  log — I  don't  mean  a  pun  here,  log  has  nothing  to  do 
with  logic — the  ship'.*  place  is  so-and-so,  he  means  that  it  is  the 
most  probable  pojition— the  position  whidi,  according  to 
viotts  observation'",  I.e  thinks  is  the  most  probftble.  After  tb 
sappo>ing  no  sights  of  sun  or  stars  or  land  to  be  had,  car 
afasaiTatioii  of  spe  d  and  direction  shows,  by  a  limple  reckoning 
feallad  todnkallf  tbe  dead  reckoning),  where  tte  ship  is  next 
digr.  Bat  tailoa  too  aften  fbtget  diat  what  diey  pat  down  ia 
tbakrwaanotdto  ddp^a  jdac^  bat  what  to  dicir  dien  know- 
ladge  was  the  meet  probable  pootlon  of  the  ship,  and  tbey  keep 
mnning  ob  ai  if  it  waa  dto  tiaa  poetdon.  They  fomt  Oia 
aManing  of  the  very  word*  ia  wbich  tbejr  baia  made  thatr  « 
in  the  log,  and  through  diat  bad  krie  toon  bava 
on  the  rocks  dauB  bf  a»  odMT  HrilBMBW  or  bad  MB 
It  is  had  logie  dait  leab  to  tiBiliBt  t»  dM  dand  radHnhifi 
running  a  coarse  at  sea  ;  and  il  is  thst  bad  bigie  wUch  It  the 
cause  of  those  terribly  frequent  wrecks ;  of  steamen,  oAerwba 
well  conducted,  in  cloudy  but  perfectly  fine  weather,  running  on 
rocks  at  the  end  of  a  long  wyage.  To  enable  you  to  understand 
prcci'cly  the  meaninjj  '  f  your  result  when  you  make  a  note  of 
aiiytbiii;;  abi.ut  your  own  experience  or  experiments,  and  to 
u:..Ier-t;\nd  precisely  the  meaning  of  w  hat  you  write  down,  is 
the  province  of  logic.  To  arran^;e  your  record  in  such  a  manner 
that  if  y  iU  li*ok  at  it  afterwards  it  w  dl  tell  you  what  it  is  worth, 
and  m  i'her  more  nor  less,  is  practical  logic  ;  and  if  you  exer- 
ci-e  tliAt  practical  I  i{;ic,  y -u  will  find  liencfits  that  are  too 
obvToiis  if  you  only  think  of  any  scientific  or  ])rac'.icn!  <-ubjert 
w  itli  wliicb  y  u  are  familiar. 

There  is  danger  then  of  a  bad  use  of  words,  and  hence  of  bad 
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reuoning  upon  them,  in  speaking  o(  light  and  radiant  beat ;  but 
if  we  dktinctly  define  light  as  that  which  we  ONHelandgr  per- 
floive  as  light — without  attempting  to  define  COOHiaHDen, 
btCiB^  we  cannot  define  consciousness  any  mat*  dlBB  we 
can  define  free  will— we  !>hall  be  safe.  There  is  no  ouestioo 
that  yoa  see  the  thing ;  if  you  see  it,  it  is  light.  Well  now, 
when  t<;  radiant  heat  light?  Radiant  heat  is  light  when  its 
frequency  of  vibration  is  Mtwooi  4OO  million  millions  per  second 
and  800  milliun  millions  per  second.  When  its  frequency 
is  leas  than  400  million  millions  per  second  it  is  not  light ;  it  U 
invisible  "  infra-red  "  radiant  iwat.  When  its  freqaeaqr  >*  more 
than  800  million  miUion*  per  aeooiklt  it  ia  not  light  if  we  cannot 
•at  it;  it  is  iarisibl*  nlM-viofat  fidkiiMi,  tnfy  laAut  beat, 
iMt  It  b  not  10  eownaonlT  odlcd  ndisat  haat  hMHua  Iti  heafing 
cflbet  It  liBMm  nAcr  tMoicliadiT  thf 
fhwrnoieoiilB  ii 


sensory  organs  concerned  are  difTerent  and  becaiue  they  hive 
not  discovered  a  continuity  between  these  organ<,  we  should  M 
be  philosophically  wrong  in  saying  Uwt  sneli  and  ia»l8  ait 
extremes  of  one  sense — one  kind  of  paiiM|4l«llf  •  SMS  cf 
chessicil  qoalihr  materially  piesented  to  as. 

Now  seoM  or  light  and  sense  of  licat  are  very  different ;  bat 
we  cannot  define  Uie  difTerenoe.  Yott  perceive  die  heat  of  a  hot 
kettle — how  ?  By  its  radiant  bent  against  ihe  face — that  is  oqc 
way.  But  there  is  another  way,  not  by  radiant  heat,  of  irisdi 
I  shall  speak  later.  You  perceive  by  vision,  but  still  in  nrtse 
of  radiant  heat,  a  hot  body,  if  iHnadaated  by  Ugh',  or  if  hat 
enough  to  be  self-luminaa^  nd-hot  or  white-hot,  yoa  see  ii; 
WW  can  both  see  a  hut  body,  nd  Mml«e  it  by  its  heel,  aih» 
wiMthn  by  seeing  it.  T«lt*  «  piiM  of  nd-hot  ebder  «Ui  Ihe 


or  iMiiauueliio  or    .     

wUch  bare  been  actual^  made  by  Lrai^  and  by  Abney  on 
ndiaathMt  take  «  down  ■bontdiree  octaves  bctov  violet,  and 
maif  ]M|»Io  be  hrbni^  considerably  lower  still  by  liitnre 
ubaw  villain.  W«  know  at  present  in  ul  about  four  octaves — 
that  is  from  one  to  two,  two  to  four,  four  to  eight,  eight  to  Ax- 
teen,  hundred  million  millions — of  radiant  beat  One  octave  of 
ndiant  heat  is  perceptible  to  the  eye  as  light,  the  octave  from 
400  million  millions  to  800  million  millions.  I  borrow  the  word 
octave  from  mu^ic,  not  in  any  mystic  srn.se,  n^vr  as  indicating  any 
relation  between  harmony  of  colours  and  harmony  of  s  >un(i. 
No  relation  exists  between  hArniL-ny  of  sound  ami  Ii:\nu  ny  uf 
colours.  I  merely  use  the  w  inl  "oct-ive"  as  a  l)rief  cxjircs- 
^ ion  for  any  range  of  frequencies  lyiiiR  within  the  ratii  of  iine 
to  two.  If  you  double  the  frcfjucncy  of  a  music.al  note,  you 
raise  it  an  octave  :  in  that  sense  1  use  the  word  for  the  moment 
in  respect  to  light,  and  in  no  other  sense.  Well  now, 
think  what  a  tremendous  cha  in  there  is  l)et>Tccn  the  lOOmilliDn 
millions  per  second,  which  is  ab  .ut  the  gravest  hitherto  disco- 
veroi  no;o  if  invisible  radiant  heat,  and  the  10,000  [ler  second, 
the  greatest  number  of  vibrations  in  sound.  This  is  an  unknown 
[irovince  of  iciencc  :  the  investigation  ot  vihr.iti  ms  li;-t  u  een  ih^ise 
two  limits  is  perhaps  one  of  the  most  proiui^ing  [irovinces  of 
science  for  the  future  inve-tigatoi. 

In  C'inclusion,  1  « ish  t.i  hrin.;  Ijcforc  you  the  idea  that  all  ibe 
senses  are  related  to  forci.-.  1  he  - hm;  of  %  .und,  we  have  seen, 
is  merely  a  •.'.•n  c  of  very  ra|iKl  chan.;i-s  of  air  pres  uio  («hich  is 
lorce)  on  tlic  drum  of  the  e  ir.  I  bav-  las  e  l  merely  liy  name 
over  the  senses  of  ta  le  and  stuell.  1  may  say  ihcy  arc  chemical 
senses.  Taste  coinu  >n  salt  and  ta.stc  su.;ar — you  tell  in  a 
moment  the  difference.  The  pe-ecii  i  >n  of  that  di'Terence  is  a 
pereeption  of  chemical  quality.  Weil,  there  is  a  subtle  moleca- 
iar  influence  here,  due  to  the  touch  of  the  object,  on  the  tongue 
or  the  palate,  and  producing  a  sensation  which  is  a  very  diflfcrent 
thing  from  the  ordinarily  reckoned  sense  of  touch,  in  the  case 
now  considered,  telling  only  of  roaghness  and  of  temperature. 
Tlw  most  subtle  of  our  senses  perhaps  is  sight ;  next  come  smell 
Mid  Inste.  ProC  Stoke^i  rcrently  told  ntc  that  he  would  rather 
look  upon  taste  and  smell  and  sii;ht  .as  being  continuous  because 
they  are  all  motecular — they  all  deal  « iih  properties  of  matter, 
not  in  the  gros<,  but  molecular  actions  of  matter  t  lie  would 
rather  group  th'  se  three  together  than  he  wonU  eoQple  any  of 
them  with  any  of  the  other  senses.  It  is  not  necessary,  however, 
for  us  to  reduce  all  the  >ix  senses  to  one,  but  I  wonld  iu^t  point 
ont that  they  are  aO  related  to  force.  Chemical  actMHtn  a  rorce, 
iflariag  raolecnica  apsf^  throwing  or  pushing  then  toxedtcrt  and 
mtr  chemical  seme  or  senses  may  tberefore  S7  far  at  Imt  be 
regarded  as  cxmoenied  with  force.  That  the  senses  of  amdl  and 
taste  are  idated  to  oa«  another  seems  obvious;  and  if  phydo* 
Iqgtits  woaU  paidoa  me,  I  would  suggest  tliat  they  may,  with- 
ontiaqpropcMr,  bccqiaiviedaseatremeaaf  onaaoMC.  Tbisat 
all  eveola  eaa  be  ssid  of  them,  they  ean  be  eompared— which 
cannot  be  said  of  any  other  two  senses.  You  cannot  say  that 
the  shape  of  a  cube,  or  the  ronghnes.H  of  a  piece  of  loaf  sugar  or 
sandstone,  b  comparable  with  the  temperature  of  faot  water,  or 
i«  like  the  sound  of  a  trumpet,  or  that  the  sound  of  a  trutnpet  is 
VUu  scarlet,  or  like  a  rocket,  or  like  a  blue-light  signal,  'hicre 
is  no  eomparabllily  between  any  of  these  perceptions.  Hut  if 
any  one  say-,  "That  puce  of  cinnamon  tas'es  like  its  smell,"  1 
tinnk  he  will  express  somethiin;  of  ijer.eral  experience.  The 
smell  and  the  ta^tc  of  pepper,  nutmeg;,  c)  ves,  ci^iuamon,  v mira, 
apples,  strawberries,  and  other  articlf^  •>{  fi  ^1,  particularly 
^pii.:cs  l  frui;-,  have  scr,  inirlci  ■  I'.i.ilitics,  in  which  the  taste 
and  the  smell  seem  essentially  comparable.  It  does  seem  to  me, 
although  anatnmim  diatingaish  between  them,  because  the 


or  a  led-hct  poker,  and  stndy  It ;  cany  it  faun  a  d«k 
rooBL  and  look  at  it  Yon  see  it  for  a  osrtda  time :  ate  1 
certMS  daeyoaceasetoeeeit,  hot  yoastill  peroehnndiaat  iieit 
fitom  h.   Wdl  now  there  is  tadlaat  heat  pesesifsd  by  dte  tyt 

and  the  boe  snd  the  hands  all  the  tlaa  i  but  it  It  paceimsit^ 


by  the  sense  of  temperature,  whenthebotbcdf  OM  _ 
hot.    There  is  then,  to  our  sen.<«s,  an  abicnte  distiacHoa  h 

modes  of  )>erception  between  that  which  is  continaflas  la  (ht 
extenial  nature  of  the  thing,  namely,  radiant  heat  in  Hs  viJiie 
and  invisible  varieties.  It  operates  upon  our  sense<  in  arnf 
that  I  cann  )t  ask  anatomists  to  adnut  to  be  one  and  the  BIN  ■ 
cases.  They  can  lot  now,  at  all  events,  say  that  thereim 
a'i>  ilute  continuity  -tMween  the  retina  of  th^-  eye  in  its  pcictptiott 
of  r.nliant  heat  as  li^lil,  and  thes'sin  of  the  haml  in  it>  perctptsc* 
of  radiant  h:'.\t  .i^  lu-at  \Vc  may  cime  to  knuw  mire;  it  laij 
yet  ajipear  lha'  theic  ii  a  ciMin  nty.  So  ucof  Darwin's sabKm* 
sjwcula'ion..  may  bee  >me  reililie.  to  us  ;  and  we  m.iy  oiae  to 
reci  gnise  a  cullivalile  retina  all  over  the  body.  We  have  ttr 
d one  th»t  yet,  b  it  Darwin's  grand  idea  ticcurs  as  5ii,'^c-iiiig  thr 
there  may  be  an  absolute  continuity  l)etw  en  the  |fcrceiitioa  ill 
railia  it  Ilea:  by  the  retina  of  the  eye  atvi  its  pcrce.'t  on  byAt 
ti  sucs  and  nerves  conccrne*!  in  the  mere  sense  uf  h*al.  Wt 
mu-t  be  c  mtent  in  the  meantime,  however,  l  >  ni  I'^c  a  Ji-;."*:!!  '! 
between  the  senses  of  light  a  id  heat.  .Vnd  ia.ieei  it  raa  !  < 
remarked  tiial  our  sinse  of  heat  is  not  excite!  i')'  R-Ju:' 
heat  only,  while  it  is  only  and  es-cnti.>lly  radiant  heil  tl'1 
nive^  to  the  retin.i  the  sense  of  light.  II  Id  youf 
under  a  red-hot  poker  in  a  dark  ro  im  :  y 'U  }>trcovt  it 
be  hot  solely  t)y  its  radiant  heat,  and  you  ^ce  it  aUi  ij 
radiant  heat.  Now  place  the  hand  over  it :  y  u  feel  mon  J 
heat.  Now,  in  fact,  you  perceive  its  heat  in  thret;  «"iy*— -T 
contact  with  the  lieite  1  nir  which  has  ascended  frora  ih«  pi^i 
and  by  radiant  heat  :tl!  i-y  your  sense  of  heat,  anl  by 
heal  seen  as  light  (the  ir  )n  l>eing  still  red-hot).  Hut  the 
heat  is  the  same  throughout,  and  is  a  certain  effect  e«pcn«iK« 
by  the  tissue,  whether  it  be  cansefi  by  radiant  heat,  or  hyoontsc 
with  heated  (lartides  of  the  air. 

I.astly,  there  remains — and  I  am  afraid  1  have  .d  cidy  twe- 
your  patience  too  lonj — the  sense  of  force.    I  hive  l>eea  vex 
mently  aUcked  for  asserting  this  sixth  sense.    I  need  n  >(  g"  i^-' 
the  controversy  ;  I  need  not  explain  to  you  the  ground  ai  *"'f' 
I  have  been  attacked ;  I  could  not  in  fact,  becaose  in  rndi^j* 
attack  I  have  not  been  able  to  uodentand  it  mysdt  Tic 
tang  hie  gtonnd  of  attack,  perhaps,  was  that  a  wnter  i" 
York  pub&icd  this  theory  intSSa.  I  bad  qaoted  Dr.  Thoini< 
Kcid,  wtthovt  ^ving  a  date ;  bis  date  chances  to  be  17^  " 
thareabonte.    Bat  pbysio'ogisU  have  very  ■.trenuoasly  rev 
adtidtthig  Aatthe  sense  of  ranghncss  Is  the  sameu  that 
sense  wfiteb  the  SMUpbyaiciaaa  wh9  fitOowed  Dr.  Thomi  Ke>i 
in  th  e  U  n  i  vcrsity  nf  6hm)w,  tat^t   It  was  in  the  Uww*^ 
of  Glasgo.v  that  I  learned  the  mmeabtf  sense,  and  I  m**"" 
seen  it  very  distinctly  stated  eUewheie.    What  is  Ai»  "  "*?*7 
sense"  t   I  press  upon  the  desk  before  are  with  my  n«bt 
or  1  walk  forward  holding  out  my  hand  in  the  dark,  and  »af 
this  means  to  feel  my  way,  as  a  blind  roan  does  eeasteiy'r^ 
finds  where  he  is,  and  guides  himself,  by  the  *v?^ 
I  walk  on  until  I  perceive  an  obstruction  by  a  seWS  *j| 
in  the  palm  of  the  harid.    II  . u  .-ind  where  do  I  P?'^ 
this  sen'.ilion?     An  it  <mis  s  wdl  tell  you  it  is        "  ■ 
muscles  of  the  arm.    Here,  th<?n,  is  a  force  which  1  P"*"r 
the  muscles  of  the  arm,  and  the  corresponding  P^^^^ 
properly  enough  calle  1  a  muscular  sen  e.    But  ^jJlMji 
of  your  finger  an  i  rub  a  ]  iece  of  sandstone,  or  a  1^**^^ 
sut;ar.  or  a  sm  10th  table.     Take  a  piece  of  loaf  ^Tlli^ 
rour  finger  and  thumb,  and  take  a  smooth  glass  JSj^i  W 
nnd  thnmb.   Yon  p«*»e  a 
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di tier 0.1  f?'  It  iH  the  $en»eorrougbness  and  smoothness.  Physio* 
togisLs  and  anatomist*  have  os«l  the  word  "tactile"  <enae,  to 
detienate  it.  I  confess  that  this  d  .es  not  convey  mnch  to  my 
mind.  "  Tactile  "  is  merely  "  of  or  belonging  to  toncb,"  and  in 
saying;  we  ixa-ceivc  rooghnes't  and  smoothness  by  a  tactile  stense, 
we  are  where  we  were.  We  are  not  enlightened  by  being  told 
that  there  .1  tactile  settsc  a.<  a  department  of  our  sense  of 
touch.  But  I  say  the  tiling  thought  of  i«  a  seme  of  force.  We 
cunot  away  with  it  ;  )t  i  .  a  sense  of  force-,  of  directions  of 
fontt,  and  of  |ikoa  of  application  of  forces.  If  the  places  of 
•pilBwiloiH  of  tho  Ames  are  the  polot  of  the  two  hands,  we 
peraeive  accordingly,  and  know  that  we  perceive,  in  the  muscles 
«f  the  anns  effects  of  Urge  pressures  on  the  palms  of  the  hudii. 
Bat  tf  the  plMes  of  appUoatioo  are  a  httadna  little  enM  on  one 
fiqger,  we  stUl  perceiYe  the  efTeet  as  fane.  W«  dbtbifiaish 
bectMM  a  nnifonnlT  dktribated  faree  like  the  font  of  a  piece  of 
naootti  fhu'i  umI  toicet  diatribntad  over  tea  or*  hnndnd  little 
MM.  Ami  thu  i«  th»  tit  — j — 'ififli  end  mmlwicii  The 
ioac  of  ra^hneit  is  thereGsre  &  ttoaa  of  foioM,  «ad  of  places 
of  anpUeatkMiof  tana,  just  aa  the  wmt  of  forca*  io  yonr  two 
haMU  ttTBtthaJ  oat  b  Oe  wga^  of  floroai  ia  iilacet  at  a  distance 
of  ab  feataaart.  yntOm  (h*  phoet  be  at  a  distance  of  six 
fcitorataaklaaeaaf  (MkoadradOior  an  inch,  it  is  the  sense 
of  teoei.  and<of  fUam  of  application  of  foieer,  and  of  direc- 
tkna  of  nraet,  that  we  imX  with  ia  the  sense  of  touch  other 
than  heat.  Now  anatomiils  and  pbyaiologitts  have  a  g  xxl  right 
to  distinguish  between  the  Uad  of  exci'ement  of  tis}ue  in  the 
finger,  and  the  minute  nerves  of  the  ski  1  and  ub  skin  of  the 
finger,  by  which  you  perceive  roujhnc>>  and  Mi>9othncs%  in  the 
one  case ;  ami  of  the  muscles  by  which  you  perceive  nUcc*  of 
application  very  distant,  in  the  other.  But  whether  the  f  rce^ 
I  c  >u  Mcir  th.it  anatomists  cnniiol  ilislinjjui-h  ninscle>.  cannot 
p  jint  out  lnusclc^^,  resi  ling  fo-ccs  .iiitl  hal.iiiciiiij  them — f>ecause, 
remember,  when  you  take  a  piece  nf  yoiir  finger-  every 

bit  of  pressure  at  every  ten  th  >i!<i,ni(:it!i  of  an  inch  (ires^cl  hy  the 
glass  a^;ninst  the  firij;er  i-  ;\  l>.\l.»iiced  force — .>r  whether  they  be  far 
a-undcr  a-id  obviously  balanced  l-y  tlie  inuvclcs  of  the  tw  >  arm-, 
the  thint;  |>erccivc<l  is  the  'ame  in  kind.  An-it  >  iii  ts  do  rot 
■how  us  muscles  i>alancing  the  i'ldividu.il  forces  cxi>  nenccd  uy 
the  amall  areas  of  the  fui^'-r  I'-el'',  w'-en  we  touch  n  jiicce  of 
smooth  glass,  or  the  i  idividuul  force-  in  the  scores  or  hunired- 
of  little  .irc.is  exj  ericnceil  when  we  touch  a  pitce  of  roiiLjh  Mi.,'ar 
or  rough  -and  to  .e  ;  an<l  (nrrhap*  it  is  not  by  muscle-  s  r.n'.lcr 
than  the  niUMjlcs  of  tlie  finger  as  a  uhote  tliat  the  inuliitudiii  iis- 
ncss  is  de.ilt  with;  or  pcrhai"-,  on  the  other  hand,  these  nerves 
and  tissuw  are  c  inUnuous  in  their  ijnalities  with  mu-cles.  I  "/o 
beyonil  the  r.inge  of  n»y  subject  when  ver  I  '•i>eak  of  muscles 
and  nerves  ;  but  externally  the  seiue  "f  touch  nher  thin  heat  is 
the  same  in  all  case< — it  is  the  sense  of  forces  and  of  places  of 
application  of  forces  and  of  directions  of  foicei.  I  ho|ie  now 
I  have  justified  the  sixth  sense ;  and  that  you  will  eaenaa  ma  for 
having  taxed  yoor  patience  so  long  is  not  having  done  it  in 
fewer  «ord'«. 


ELECTRICAL  STANDARDS^ 

'HE  Committx  report  thal^  ia  aeeoniMee  wifl  su^'r;eMi  >ns 
made  at  the  last  meeting  of  the  Br!ti»h  Asiodatioii,  nn.mgc 

\  have  now  been  completed  for  testing  resistance  coils  at 
the  Cavendish  Laboratory  and  is  uing  ccitificates  of  their  value. 
These  arr.in;^cmcnts  htve  been  made  by  Lord  Kayleigh  and  Mr. 

Glazcbrouk,  and  the  report  coiUaiiu  an  accooiit  by  the  latter  of 

the  meth'Kls  employed  and  the  condili m-  under  which  the  te  ting 
is  utidert  iken,  in  order  that  those  who  use  uch  coil-  may  have  a 
more  exact  estimate  of  the  value  of  the  to-t. 

Wht  n  a  coil  is  to  be  tcsteil,  11  suitable  stanJaid  i-  ch  >se  1,  and 
the  tvN  o  are  pi  n  -  i  '.ii  the  «a;cr  b.iths  and  left  at  lea-t  three  or 
four  h  iLir-— more  u-iially  over  ni^ht.  The  cm  pari  on  is  then 
nude  in  the  ordinary  maiiiier  by  I'rof.  Carey  I'o>icr's  nicthrci 
(y out  11,1!  vf  Ihe  SocLly  i>/  TeU^jfk  En^iitirs,  1S74),  and  the 
coils  again  left  for  some  time  without  being  removed  from  the 
water.  After  this  -ec ond  interval  another  comparison  is  made. 
The  tou^,  eratures  of  the  water  bath>  are  taken  at  COeh  COB* 
parisoii,  and  a-  a  rule  diflfcr  very  slightly. 

'  Ab-tr«ct  of  R«-jx)rt  of  the  Commitiee,  eonsiuing  of  I  i  f  <  "■.  Cxrcy 
Ko«cr,  Sir  William  Iliomioa.  Prof.  ANTton,  Sir  ).  l'«rry,  Vr  ■(.  W.  O. 
Ad4«».  I^ord  Kaylcigh.  Prof.  Jeakin,  Dr.  O.  f  I,  dg--,  l>r.  (ohn  ilopkin- 
»on.  Dr.  A.  MuirhtaJ  (S«Tre«!iry).  Mr  W.  H  l"rce-r.  .\fr  Htrbeit  Taylor, 
Pfnf.  Kveri-tr.  Prut  !v;liu--tcr.  Sit  W  Siem'iii.  Mr  (.  A.  Kkmiii);,  Prof. 
G.  F.  FiHj;irr..lJ.  Mr.  R    I.  (.I.,;,-:  r         .jii.l   IV  ,f.  Oliy5.t.ll.  a;:iK.in;L-.i  for 

^e^^iuj^^^f^i^UuctuiK  ami  ii^uin^  j^ruiicjl  Siaodanls  for  use  m  Ktec- 


We  thus  have  two  valnei  of  the  resirtaact  of  the  cofl  to  be 
tested  at  two  slightly  diffiotat  temperataree. 
The  mean  ofdMse  will  hatha  nsistaaea  of  tbaooUlnqaestioa 

at  the  mean  of  the  two  tem|ieratures. 

We  are  thus  able  to  issue  a  certificate  in  the  following  form  :— 
"  This  is  to  certify  that  the  coil  No.  X  has  lieen  o<>mpared  with 
the  British  Association  Standards,  and  that  its  value  at  a  tem- 
panmeof  wf*C  is^&A.  UaHuor  R.  ohau;  1  B.A.Uait 
hthg  'SiBi&J  R.  ohOM."  We  tether  propose  to  stamp  aU  eoib  in 

the  fntnre  with  this  1 


^  aida 


It  will  be  noticed  that  nothing  i-  -aiJ  about  the  temperature 
coefficient  of  the  coil  or  the  (enipcraturc  at  which  the  coil  is 
accurately  I  H.A.  (  lut.  l  o  ikMcrmine  this  exactly  ii  a  some- 
what 1  jng  and  tr  lunlesome  oper.iti m,  but  at  the  same  tim?  1'  is 
one  which  every  electrician,  if  lie  kn  -ws  the  value  of  the  c  >il  at 
oae  given  temperature,  can  perform  for  himself  with  ordtoary 
te-ting  ajiparaiu-.  It  does  not  require  the  use  of  the  standards. 
Fur  many  purpo  es  the  approximate  v.ilue  of  the  temi<eratare  eo« 
efficient  uUaiited  from  a  knowledge  of  the  material  of  the  coil 
will  suffice  ;  we  may  feel  certain  that  any  one  requiring  greater 
aoeoncy  would  be  quite  able,  and  wouM  prefer,  to  make  the 
measurement  bimseu.  We  can  state  with  the  very  highest  exact- 
ness that  ihe  resistance  of  the  coil  at  a  temperatme  A'  C, 
is  R.  To  obtain  the  temperature  coeffideot  acotrately  require* 
an  amount  of  lalxiur  which  may  l>e  otdte  onaaocwary  for  the 
purpose  for  which  the  coil  is  to  be  used. 

In  accordance  with  the  resolution  of  the  Committee,  a  fee  of 
i/.  Is.  has  been  charged  for  testing  single  unit«,  aitd  uf  1/.  iis,6J, 
for  others. 

The  only  cirils  the  teatiiw  of  which  is  regularly  undertaken  are 
single  imita  and  0niIti|iles  of  single  unlu  by  some  powent  of  la 

Rut  though  tlilt  it  00^  two  standard  ohms  have  been  ordered, 
using  for  the  value  of  the  B.  A.  luiit  '9867  oboM^  and  when  they 
arrive  and  have  beea  tested,  it  will  be  easy  to  determine  the 
value  of  coils  which  do  not  diflvr  nmeb  firooi  a  ml  ohm.  At 
pre  c:;t.  wi'huu.  ik<M  tiundani>— iheorfls  actually  osed  in  Ike 
recent  experinenttat  theCavendidi  Lahomtory  have  a  ie«t>taaea 
<,(  a  >  ui  -I,  34,  and  168  ohme  the  oparatl'ni  Is  tnmbkjone. 
1  he  Mniplest  3Ci.uiate  method  seems  to  be  to  eambineiamnllnde 
aic  the  real  .  Iiiu,  an  I  one  of  the  I03  B.A.unitttandard^  and  to 
cump^ire  iIjc  coinbiiiaiion  with  a  single  unit. 

ON  THE  MEASUREMENT  OF  ELECTRIC 
CURRENTS'^ 

pKKIIAP.S  the  simpk-st  way  of  nica-unnj;  a  current  of  uiode- 
rate  intensity  when  once  the  electro-chemical  cipiivalcnt  of 
silver  ii  known,  is  to  determine  the  tjuantity  of  inetil  thnun 
down  by  the  current  in  a  given  ti  ne  in  a  silver  voltauicter. 
According  to  Kohlrau.sch  me  electro  chemical  equivalent  of 
silver  is  in  C.G..S.  measure  fijO  X  to"-,  and  according  to 
M.iscart,  f  124  X  «o"'.  Experlmenu  c  <iiducted  in  the  Caven- 
di^h  Laboratory  during  the  ^t  year  by  a  method  of  current 
weighing  described  in  the  British  Ai>sociAtion  Report  for  18S3 
have  led  to  a  lower  oumber,  vi/..  i  -it9X  lo-^.  At  this  rate 
the  silver  de^wsited  per  ampere  )Kr  hmr  is  4*028  grams  snd 


the  method  of  aaawtement  founded  upon  this  number  may  be 
used  with  good  cftct  wlMn  the  sticagtli  of  the  cnricnt  ranges 
from  1/20  ampere  to  pemaps  4  amperes.  It  lequiro^  bow* 
ever,  a  pretty  good  balance^  and  some  espcrience  in  cbesakal 


Another  method,  wUefa  gives  ^ood  results  aini  requires  only 
apparatus  familiar  to  the  eleclrieiMi,  dreads  upon  Uie  use  of  n 
staudard  gaivank  oalL  Ihe  cumnt  uom  this  cell  is  pamed 
throui^  a  Ugh  letistance,  sndi  as  lo^ooo  ohnu,  and  a  known 
fractioa  of  Uw  cketrooMtive  ibree  ts  taken  by  tuneho^  this 
circuit  at  definite  points.  The  current  to  be  meatured  is  caused 
to  flow  alotw  a  strip  of  sheet  German  ulver,  from  whidi  two 
tongues  project.  The  diffiereneo  of  notential  at  these  (ongaes  b 
the  product  of  Ihe  resistance  indnded  between  tbem  and  of  the 
current  to  he  measured,  and  it  is  l>alaiiced  by  a  fraction  of  the 
known  electromotive  force  of  the  standard  cell  (-ec  figure).  With 
a  sen  itivc  galvanometer  the  balance  may  !«;  adju-icd  to  ahOBt 
1/40-jo.  The  German  silver  strip  must  be  large  enough  to  avoid 
hcuing.  The  resi-tancc  between  the  tongues  may  be  t/200ohm, 
aiHl  may  be  determixted  by  a  method  similar  to  that  of  Maithies- 
sen  and  HoeMn  (Maswell's  "  fileeMd^,"  |        The  proper- 
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tions  above  mentioned  are  suitat  Ic  for  the  incajurcuicnt  of  such 
currents  a>  lo  atu]*rc<. 

Another  mcthi-xi,  avail:ililc  with  the  sttDiij;  currenU  which  arc 
now  Cdtnmon,  dej  '-Ml  u]  >u  l  araday'  iliscovery  of  the  rotation 
of  the  pl.ine  of  polaii-ation  l)y  iiiaf;"t'iic  force.  (i<irdon  found 
15' '  as  '.lie  1  la- ion  due  to  the  rever-alof  a  current  of  4  am]>ere-. 
circuhitiui;  abu.it  lOOO  times  round  a  column  of  l)i>ul])hidc  of 
carVion.  Wiih  )icavy  glass,  which  is  niore  coiiveniciit  in  ordinary 
use,  the  Kit.itiiiii  is  somewhat  greater.  \\  itli  a  Cf'il  of  100 
windings  wc  >li  luld  nl  '.i  i,  1  <;  with  11  current  of  .\o  anijierc-i  ; 
and  this  roution  may  easily  be  tripled  bjr  cxosing  the  light  to 


r  tbe  column  three  tiroes,  or.  what  is  desirable  with  so 
■tron?  a  currcni,  the  Ihicknes?  of  the  wire  may  be  increastd  and 
the  number  of  windings  rcduce<i.  With  the  best  optical  «rninf;e- 
menti!  the  rotation  can  1>e  determined  in  one  or  t"o  minutes,  bnt 
io  an  imtntlMat  inten  letl  for  i  tactical  use  such  a  degree  of 
ddicacy  i«  not  availat4e.  One  diftjiilry  !■  ises  fr.jm  the  dcpolar- 
faiog  properties  of  most  specimens  oi  hcTvy  nl.i-s.  Arrangcinenti 
are  in  progKm  for  •redetemunatioD  uf  tbe  rotation  io  hi  ulphide 
ofentea.  Ravuigh 


UNiVERSlTY  AND  EDUCATIONAL 
TNTELLtGENCE 

OxFOkn.  -In  s|iitc  of  the  large  majority  in  favour  of  the 
preaiiihlo  of  the  tatiitc  allowini;  women  to  enter  for  certain 
I'niviTsity  Kxaininations,  tlic  -t-iln'c  ^^a-  a^.iiii  o|n>,.sod  on 
March  II,  on  l>eill^;  'iroudil  up  liy  ('^uncd  after  ainciisuicnt. 
After  a  lengthy  d'  l 'ate,  the  -i  ;\tu"ew  i  carried  by  107  .ij^ainst 
72,  The  chii-f  arf^iimcnts  u^.  l  .luain^t  the  nirasure  w  cie  based 
•  jn  ti  e  alle.'ed  unfairness  to  men  in  allowing  wi  ineu  ti>  compete 
under  no  restrictions  of  time  an<l  re-idcnc«',  and  f  .r  jiiirtion'i  only 
of  any  examination  ;  and  on  the  evil  to  the  health  of  \(  omen  w  hich 
might  arise  from  their  competing  with  men.  Mr.  Pelha  n,  of 
Exeter,  p'linted  out  tin'  the  tatu'.e  was  not  one  to  C'^nfer 
dcijrees  U]>' in  women,  im'  to  maVe  Oxfor.l  an  cxaminni;;  body 
for  the  v,inou.s  centre  i  f  fern.ilc  cd'.Kat  ■  11  in  En.;land,  and 
enable  it  to  c  ^'nfer  certitic.ites  which  w  iuld  ii.^ve  ;i  rccoiynised 
value  M.-^.  Sed^;wiel-  read  let tr  I  )  n  'he  !ie.i'!~  of  Nc  ' iiham 
and  (Jirton,  at  Cainbridj^,  khowtng  that  the  health  of  the  students 


SC/EJVr/F/C  SEK/ALS 

Tuv.  AmfnVnu  Jivonal  of  S<ifn((.  1  e'iniary.-  Examination 
of  Alfre<i  R.  Waflnce't  modification  of  the  phy>ical  theory  of 


secular  changes  of  climate,  by  James  Croll.  \Vhilc  agreeing 
with  moch  that  hat  been  advanced  Wallace  in  his  "island 
Life,"  in  explanatioo  of  geological  climate^  die  author  fails  to 
pendve  that  ai^  of  Iba  ^iSttinentiaroimsldefStiomtlMK^a^^ 
auueriinj  afllMt  lib  own  theotr  m  advoarted  te  **C1iaMte  aad 
Tlnw."  He  ttfll  hold*  Ott  witti  the  premt  dittributinn  of  land 
■nd  waitat  wMiaat  adUng  in  the  aid  of  mnj  other  geogranhical 
eoadMoos  dun  now  obtain,  the  pfajraicat  agencies  detailed  in 
"Gfanate  and  Tfane'*  are  nuBdent  to  aoeoont  for  all  the  phe- 
nomena of  the  Glacial  epoch,  nictndiae  thOM  blMfCatlted  WMW 
periods,  daring  which  Greenland  woim  nrohablj  be  fite  Ihni 
ice^  and  the  Arctic  rej^ions  enjoying  a  mild  climate.— Commoni- 
eatioiu  from  the  United  States  Geological  Surrey,  Rocky 
Mountain  division,  No.  v. ;  on  sanidine  and  topai,  &c.,  in  the 
nevadite  of  Chalk  Mountain,  Colorado,  by  Whitman  Cross. 
The  --anidtne  orrstals  contain  gas  inclusions,  but  no  fluids,  and 
ihc  t  ipa/,  elsewhere  found  only  in  granite,  gneiss,  or  other  roeta- 
iiiorphic  or  cry^allinc  schi  !s,  here  o'cur--  in  an  eruptive  rock 
prutiably  <jf  early 'i'ertiary  age. — On  tbe  occurrence  of  the  Lower 

'  J.iimary,  1634.  In  a  noie  recently  f  UiMuiriii  iicd  tj  iIil  R  lyal  S  .cicty 
(/Vik.v£l'»«/^.  Ni)»embCT  15,  16.''.^)  .Mr  Or  Jon  points  out  tK«t,  owing  lo  .in 
error  in  rtductioo,  ih«  Dumthcr  given  by  hiin  for  ihc  «mlue  of  VctdM^  con- 
siani  i«  twice  aA  ifreat  u  it  iuld  be  'I  he  roKtioas  alwvo  awriooad  rauit 
llwfelbie  be  halvad.  a  comctioo  which  diauaUMS  laaiarially  Ike  awaueu 
tt  c  nnilHiitlag  a awBdlaatta— ay  iMa  '  ^ 
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Burlington  htncstone  in  New  Mexico,  by  )  rank  Springer.  The 
oli-ervaiioiii  made  by  the  author  iti  1&S2  in  the  Lake  N'alicy 
Mining  District.  Southcni  Nexv  Mexico,  have  brought  to  lijjh" 
niinieron-  fic;-  coiitinniiig  the  views  of  the  Hurlingtnn  '^'r  ,]  Kn^t, 
rej;ardiiig  the  dis'inct  character  of  the  upper  and  1  iwei  -ab- 
carl)  iniferou*  groups  in  that  district,  but  detno nitrating  that  the 
Lower  limliiigton  liijiestone  h.^."*  a  much  wider  ge-igrajhiol 
range  ih.i'i  li  vi  liitheslo  been  su3j:>ected. — The  Minnes  it.-.  Valley 
in  the  Ice  .Age  (concluded,  with  two  nlap^^,  by  Warren  L'f'liasa, 
— OIaci.al  drift  in  .\Ioii!,-,!ia  and  Pakota,  by  Charles  A.  White. 
The  author,  who  had  alre.idy  determined  the  presence  of  ine 
northern  (il.icial  drift  in  the  region  altou'  the  I  ower  \  cl'j  w-rnn- 
River,  now  traces  the  same  drift  much  furtlier  we  t.  lii^  obsef 
vati  'ns  were  mainly  conl'iiied  to  the  Missouri  \  alley,  but  ji]>.3 
reached  to  the  vicinity  of  the  Grc.it  I'aw  Mountains,  extending 
for  over  a  thousand  miles  at  intervals  from  the  Great  Falh  of 
the  Missouri  to  Bismarck  in  Dakota. — Phenomena  of  thcGlaciil 
and  Champlain  period*  ahcnit  the  month  of  the  Coanecticot 
Valley,  that  is,  in  the  New  ilavea  r^on  (with  t>%o  plates),  hy 
James  I).  Dana.  The  author  eondndes  that  diinr.;  the  Wt 
period  the  Mill  River  channel  was  escaraled  or  deepened  by 
gUcier  action.  This  channel,  as  it  widened  eoolhwards  below 
the  month  of  the  Pine  Marsh  Creek,  became  partly  obstmctal 
by  sand-bars,  which  increased  as  the  flood  made  progress,  tad 
nltimatelT  merged  in  the  wide  terrace  formation  of  the  Km 
Haren  plain.-— SappleaMnt  to  paper  on  the  iianimor])bic  ongin 
of  the  homblenda  of  the  OTelailine  rocks  of  the  North- Westcn 
Statei,  b7  K*  tiring.— On  berderite,  a  Klucinum  cakisis 
hosidiate  and  flnoride  frran  Otford  Connty.  luine^  far  WliiiHi 
arl  Iliddea  and  Jama  B.  Maeirintoih.— Note  on  the  dny  «f 
rocks  in  Rraril,  Itv  Orville  A.  Derby. 

Bul'etin  dt  f  AeadfmU  Royalt  de  Bel^iifut,  December  1,  iSSj. 
— Note  on  the  presicncc  of  erratic  boulders  on  ibe  Rel^iin  In- 
lands, l.y  M.  E.  Delv.iux.  From  the  blocks  of  Sctn  lnuviaii 
granites  fouini  at  Liii:l)urg,  in  Kust  Fbnders,  at  W.ichteHck*, 
and  other  places,  the  auth  -r  concludes  that  during  the  Ice  Aje 
glaciation  extended  over  the  whole  of  the  Xeihcrlands,  Ilelgiuai, 
and  the  -.hallow  or  exp  )sed  lands  now  flo  ided  by  the  NtT li  Ses, 
terminalin4  on  the  plains  of  Norfolk  and  .Suif  ilk.— On  araygda- 
line  attd  germin'^li'-n,  byM.  A.  Jorissen.— On  ihe  scinlilhtionin' 
the  stars,  u  ooonectioa  with  the  constitution  of  their  ligki  as 
revealed  by  specttmn  aaa^fu%  hf  M.  Ch.  MoBtli:ny.  Tbe 
autbor'a  «ipectmaonpic  atodne  iMd  to  Ae  eoadnrion  that  ihise 
star*  sparkle  moat  whow  apecba  pment  tbo  fewcit  bands,  scia- 
tillathmbdn<«eakttt  in  thoae^whoee  spectra  ate  nnrkeil^b^ 
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cation  to  the  &tudy  of  the  expansion  of  alunu  ander  theaoiMef 

heat  (one  ilhi  tration),  by  W.  Spring.— Soma  encrimiaB  «■ 
thin  liquid  layers  of  glycerine  prepared  from  the  eh***  *f 
sodium,  by  J.  IMatcau.— On  the  false  appearance*  of  aWg 
borcalis  observed  in  Itrlgium  during  the  month  of  No*enb<f 
iSSj.  by  r.  Tctliy.— Note  on  the  anatomy  and  jhirtolfl!^*'* 
Tut  ':-!,irtii  rhtiiJot'tlij  (three  illustrations),  bjr  P.  '^■•JJ* 
— ( 'n  tic  'aws  rcjulatnig  the  proprietary  rights  of*'™'* 
of  uiu-.ic.ii  and  dramatical  work-  in  Itelgium,  by  M.  C»UiWl." 
An  historical  ^tudy  of  the  reformer  Vr<<  oPiit  and  hi»  fir»t  "ife 
Marie  d'Knnetieres,  by  M.  Jules  Vuij.— On  .1  Society  of  Lawy*" 
that  (louii-hed  in  Rnissels  during  a  gn  nt  pari  of  the  cigbHOm 
century,  by  Louis  Hymans. — Remarks  on  the  present  itale  » 
aiu-ic  in  the  chief  citie-  of  Central  Kuropc,  by  X.  van  ^''^^j* 
— Gencrali-ali.  II  of  a  property  of  surfaces  of  the  second  orfffi 
by  M.  !amct.— A]>|Kar.ance  of  the  sittllitcs  of  Jupiter dail^ 
the  night  "f  Octo'icr  M.  1SS3,  l.y  F.  Terby.— Nnfe  on  the 
parall.x  ol'  the  siin  dedtice-l  ff  ini  the  niicrotuetric  t>^>servili'^ii> 
made  at  the  Itclgian  stations  during  the  liMiv-it  of  Veo»>  on 
December  6,  1S82,  by  means  of  speci.illy  cun-tructeil  hdio«>«l«'^ 
by  J.  C.  llouzeau.— Contributions  to  the  hi-'ory  of  the 
indirect  relation  of  the  germinative  vesicle  to  the  piripherf " 
the  vitellus  (twelve  illu-trations),  by  Ch.  van  Itainhekf.-K* 
marks  on  the  studv  of  Inology  and  natural  history  in 
by  M.  Ed.  van  ^eden.— On  the  salient  features  of  the 
of  the  great  marine  basim^  by  M.  A.  Renaid. 

Atti  d/.'la  Jt.  Auademla  dfi  Litufi,  December  16.  iSj-- 
Notice  of  G.  Orano'-.  treatise  on  "  Hahitual  Criminals,  Jja- 
Feni— On  the  cause  of  the  retirement  of  the  Alpine  g"^** 
by  Roberto  Paolo.  The  author  concludes  that  the  glw""^*^ 
dewloped  vnder  a  mean  •nnnwr  tempenmne  bwr 
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ywMoi,  aad  ^at  m  ictiMtiiv  not  aannch  throuf^h  co^oitc 
or  tcUwrie  ««■■■■  asthraq^  aeteowlo^eal  changes  depending 
pMl^  M  Ot  rralOigaA  MdMof  num  on  the  earth.— On  the 
mnlwiihr  nilociriM  of  funaoi  bodies  (condnued),  by  Arnoldu 
Vkli.—JbipfrilllHltl1  fltMia  oo  Thapsa  resin,  by  FranceMO 
Cansoneri.— Dialinjiition  of  the  spots,  faculr,  craptioni,  and 
{■otnbenuwca  on  the  surface  of  the  lun,  deduced  from  the  ob- 
■enratioiu  made  at  the  ObKerratorv  of  the  Collegio  Romano 
during  the  year  1883,  by  Pieiro  Tacchini. — Official  return  of 
the  archaeolopcal  discovene<<  made  at  E'^te,  RolDgna,  Rome, 
Bolsena,  Albano,  and  some  other  jwrts  of  Italy  during  the 
Norember  of  1883,  by  S.  Bamabei. — Meteorological  ob&erva- 
tions  made  at  the  Ob>ervatO(j  of  dlO  Gmpidfl|^  dmfatg  the 
month  of  Novemljer,  1SS3. 

January  6,  1S84.— Notice  of  Trof.  Carlo  Po  Stefani's  work  OB 
the  "I.ovNcr  Lias  Formation  of  the  Northern  Alps,"  by  S. 
Taramclli. — New  determination  of  the  optical  characters  of 
Christianite  (anorthitet  and  Phillip^ite  (variegated  copper  ore), 
by  Alffedo  des  Cloiieaux. — Note  on  the  e)ii>tence  of  two  distinct 
optical  axes  in  the  Gismouditie  cry-.ialb  (;«  1  illu  trations),  by  the 
same  author. — On  the  tem|>craturc  corrc-.pon.hni;  to  the  Glacial 
perio. I  (continued),  liy  Pictro  Rlaimrin.  — S  >me  observation^  jf 
the  ei.;hth  satellite  of  Saturn,  Sv  K.  MiUosevic!!.— Meteori- 
logical  ol}!»crvations  made  at  the  Ob^rvatory  of  the  Catopidoglio 
doiteg  tiie  month  of  Deomber,  18S3. 

Ximmd'AtUknfol^deJPuritt  No.  i,  1884  coolaiH :  Con- 
eiadaiBput  of  Dr.  P.  Broca's  "  Deauriptiim  dea  dpcoatwltiooi 
CMbnln  d«  VHammt  d'oprii  le  Ccmm  ScMaHtim"  e»m- 
pletcd  fay  Dr.  Pool.  Tho  ktter  wittor  dnwi  ■poclif  atlBBtion 
le  dw  tbbd  froaeri  dnom^atioK  ia  ohb,  idridi  «w  fint 
daiait^ahovnlqr  BtoeatobetlMaiatof  AcoiBuof  •pooch. 
Tib  toetioQ,  ki  tMrtfoo  oat  of  faoitaen  cates  associated 
wMi  tbo  kft  frontal,  and  in  one  otn  of  fonrteen  with  tbe  right 
flHMMal^  aa  has  l«en  proved  by  loss  of  the  faculty  of  speech, 
lOMnra  as  "aplia-ia,"  or,  according  to  the  writer,  more  correctly 
as  "aphemta,"  which  is  due  to  lesions  of  tint  pution  nf  the 
brain.  Dr.  Pom!  sugge  tn  that,  in  deference  to  the  sc  cntific  iin- 
oeof  Br-^'i's  disoJvt  ry,  tin  .  sjirciil  c  involution  sh.mM 
orth  be  (Ji  [  ,11  lui^Ju  i!  I>y  hi\  name. — The  continual  ion  of 
M.  Mathia-  Ihivil's  lectures  on  "  I.c  ■^ratl^foriIli-lne, "  in  which 
the  writer  treats  S|K.ci;iJIv  of  heredity  a nl  na'ural  -ejection, 
drawin,'  his  material-,  as  in  the  earlier  parts,  aliiios!  c\  1  i-ive'y 
from  English  wurce^.  — "  Les  Cafres  ct  plus  sj^^cialeuient  les 
Zoulous,"  by  l  lic  KcL-'iLi>.  rhi>  is  the  first  uf  a  series  of  jvipcr- 
intendcd  by  tlie  author  to  elucidate  the  history  of  primitive 
peoples. 

Rnistn  S'ifittifin'/mthutriaU,  F/'/nur,  Deceinb.-r  15-31, 
1883. — Account  of  Iht  economic  earthtiuake-warners  c  in--lructed 
by  the  brothers  Rnuaut  of  the  Ronun  Central  Meteorological 
Bnrcau  (tw.i  illustratioBs^  hf  E.  Brasaart. — De  Tromelin'a  new 
^leriodieal  galvanoawl«r.-M3o  tbe  tleetric  resiataaee  of  porce- 
luB,  snlphar,  and  some  other  non-oondocting  sabstanees.— Oo 
tbe  meamrement  of  deetronrator  foitea.^Oa  tte  doMmlnatioa 
of  tbe  work  executed  and  abeoffaed  by  a  dmune.— CeotriiiaHon 
to  paheontolocieal  itodka  in  Soolbero  Italy,  by  Ifiehdo  del 
Ijipo. 

A'i/i.iuon/i  i/ci  n.  hlitato  Loniharda,  Milan,  January  lo,  18S4. 
— Oil .nutubcrs  irrc<lucible  by  complen  nunil>er.s  (concluded),  Ijy 
I'rof.  C.  Formenti.  Contribution  to  the  physiology  of  the 
entei  ic  juice,  by  Prof.  L,  Solera. — Clinical  dcnionstration  of  a 
lynip!i.i.tic  infiltration  of  mechanicil  orii^ia  in  the  cornea  ;  pre- 
bniiniry  notice,  by  Dr.  K.  Katnp'ildi.  —  On  the  declaration  of 
ban",  niptcy  .U  the  in-tance  of  tlie  creditor-,  in  tlu  new  Italian 
Coin  nerci.ii  Code,  by  L.  Gallavrcsi. — Attenuating  and  aggra- 
vaiin^'  circunisunces  01  tiho  Criminal  Code  (condouod),  by  nof. 
A.  Uuccellati. 


SOCIETIES  AND  ACADEittRS 

London 

Royal  Society,  1  obruary  21.  — "On  an  Expianatiaa  of 
H-tII's  rhei,  mcnou."     By  Shelfurd  liid.'.oll,  .M.A.,  LL.B. 

Mr.  \L.  II.  ilall's  papers,  giving  a  full  account  uf  his  well- 
known  discovery,  are  printe<l  in  the  Philosophual  Afa^iziitt 
for  March  1880,  November  1880,  .Se|>tein:ier  1881,  and  .May 
1883.  His  original  experiment  »  as  as  foUown  : — A  strip  of  gold 
leaf  was  oemeatod  to  a  pkte  of  glass  and  placed  betwoea  tbe 
polss  of  aa  eUdroanagnct,  the  phne  of  the  ghis  being  perpe»> 


dieobur  to  die  au^netic  linea  of  force.  The  current  derived 
from  a  Bameil  edi  was  pas^ed  longitudinally  through  the  gold, 
and,  befixe  tbe  etaemMMgnet  wa-s  excited,  (wo  equipotential 
points  wen  fbmid  by  Itbl  IMur  opposite  edges  of  the  gold  leaf, 
and  about  midway  between  the  ends :  when  dieae  points  were 
connected  with  a  galvanometer  there  was  of  coarse  no  deflection. 
A  current  firom  a  powerful  battery  being  [ias.<>ed  through  the  coils 
of  the  magnet,  it  wa«  found  that  a  galva.iometer  deflection  oc- 
curred, indicating  a  difference  of  potential  between  the  two 
points,  the  direction  of  the  current  acros.s  the  gold  leaf  )>eing 
opposite  to  that  in  which  the  gold  leaf  itself  would  have  moved 
acro-is  the  lines  of  force  h.id  it  been  free  to  do  so.  On  reversing 
the  polarity  of  the  m.igne;  thu  direction  of  ;!ie  tr.insver>*  elec- 
tromotive force  was  reversed  ;  and  when  the  magnet  was  deoiag- 
ndi-ed  the  two  points  n««rtod  to  tlieir  origiaal  eqa^oteuttal 

c  indition. 

Subsequent  experiments  showed  that  the  direction  of  the  effect 
differed  .according  to  the  metnl  used.  Thus  with  silver,  tin, 
copi>cr,  brass,  platinum,  iii^-krl,  alnnuniuni,  and  nia^r.e  iiim,  the 
direction  of  the  transverse  cicctr. ini  Kive  force  was  fouml  to  be 
the  same  a-  in  the  c.\se  of  g  dd  ;  with  iron,  cobalt,  and  zinc  the 
direction  uas  rcver>ed,  and  with  lead  there  wa^  no  scnsi  lie  effect 
in  cither  direction. 

Hall's  results  may  be  expressed  by  saying  that  the  c]"i|M)ten- 
ti  ll  lines  acr  is*  the  ^trip  are  rotatcil  in  a  <tcfinite  diroc": on  with 
respect  to  liie  line,  of  force.  This  effect  was  atlribulcii  by  him 
to  the  direct  acti  m  of  the  magnet  on  the  current  :  and  very 
gre.at  importance  li.i  '  I'-n  a"-,.  '  cd  1  >  the  phenomenon  in  conse- 
Quence  of  the  opiir  .11  (-\  nr,-i'il  by  Prof  Rowland  and  others 
tint  it  i^  cjniiectrd  u  itli  tbe  nn;;iic:;i-  rotation  of  the  plane  of 
polaris-ation  if  li^lu,  and  thu-  furnishes  additiond  OViMBOeof 
an  intimate  relation  bctwceii  light  an  !  electricity. 

A  number  of  esperiments  made  b,-  the  .inth  ir  c  >iivinced  bim, 
however,  that  no  direct  action  of  the  kind  suppose-l  wait  ever 
produced,  and  he  ultimately  fou  id  that  Hall's  phenomenon 
might  he  completely  expUine<i  by  the  jxnt  aetion  of  mechanical 
strain  and  certain  ibermo-elrctHc  Oliccta. 

The  strain  is  prcdoced  by  eiectro-magnetic  action.  It  will  be 
oomoaieat  to  rnCer  to  the  metallic  plate  or  strip  (which  for  the 
poraoaes  of  this  explanation  may  be  assumed  to  be  rectangular) 
a*  it  it  were  an  ordinary  map,  the  two  dioiter  side*  being  called 
respectively  we^t  and  east,  and  the  two  kMWsr  nortb  and  sonth. 
Let  the  south  pole  of  an  electro-magnet  no  supposed  to  be 
beneath  the  striu  and  let  tbe  strip  ht  traversed  by  a  current 
passing  throagb  it  bi  a  diroetion  from  west  to  cast.  Then  the 
strip  wili  tend  to  move  across  the  lines  of  force  in  the  dinctioa 
from  eontb  to  north.  Since,  however,  it  is  not  free  to  wmt 
bodOy  fron  it*  podtion,  it  nui  be  sitaiowil,  aad  ibe  natare  of 
the  strain  will  be  somewbat  ahrihr  to  Aat  undergooe  by  » 
boriaontd  beam  of  wood  wbidi  b  rlg^ly  fixed  at  its  two  (Mt 
aad  soppotts  a  weight  at  tbe  middle.  Imagine  tbe  atrip  ta  bo 
divided  into  two  equal  parts  by  a  stiai^  Kne  joining  die  niddlo 
pointsof  die  weit  and  east  ddo<.  Thai  in  the  upi>«r  oraofdiem 
division  the  middk  didriet  win  be  atietiAad  aad  dta  caslem  aad 
western  districts  will  be  eoiapraaed,  while  in  tbe  lower  dhridoB 
tbe  middle  part  will  be  compressed  and  tbe  tw-^  ends  will  be 
stretched.  If  now  a  current  is  pa-winij  through  the  plate  from 
west  to  cast,  the  portion  of  the  current  which  traverses  the 
northern  division  will  cross  first  from  a  district  which  is  com- 
pressed to  one  ivhich  is  stretched,  and  then  from  a  district  which 
IS  stretched  to  one  which  is  comjiressed  ;  while  in  the  southern 
liivi-i  >n  the  c  >nver'c  will  he  the  cose.  And  here  tlie  thcilUO- 
clcctric  effects  alnivc  rcferre*!  t  )  come  into  play. 

Sir  NVrp  Thnns^n,  i  1  1.S56,  aiinoiinceil  the  fict  that  if  a 
1  stretched  c  ppi'Cr  wire  is  ciuiecteil  witli  .in  unstretclied  wire  of 
the  same  ninterial,  and  the  junction  hcatcii,  a  thermo-electric 
current  will  flow  from  the  stretched  to  the  nn-.tretehed  wire 
throni;h  the  hot  junction,  while  if  the  w  i-cs  are  .if  inm,  the 
ibrection  of  the  current  is  from  mistrctche<l  to  stretched.  From 
ibi-  it  nr..;!.t  le  infi-ricd  that  a  current  would  lliw  through  the 
h<-atcfl  juncii on  fr  i  n  an  unstrctchcd  or  free  copj^er  wire  to  a 
longitudinally  comp<-es'-cd  copper  wire,  and  fr  nn  ,1  lMn.;i'.-.!din.ally 
c  ni pressed  irrm  v  irr  to  a  free  iron  wire;  and  exjKrimcnt  shows 
this  t  >  I'L-  th'j  c  i.>c.  A  /■•ifi<'ri  therefore  the  direction  of  the 
current  thr  ii^-h  the  heated  junction  will  be  from  stretched  to 
c  )mprL'5s<sl  in  the  case  of  cop]>er  wire,  and  fr  >m  coiupres-^oJ  to 
■-treiched  in  the  case  of  iron.  If  thcref>re  a  current  is  parsed 
fioTTi  a  stretched  ]x>rti<iii  of  a  wire  to  a  c  impressed  portion,  he-it 
will  (according  to  the  laws  of  the  Peltier  eiSect)  be  absorbed  at 
tbe  JanedoB  uteaMtdii  copper  and  will  be  developed  at  ibe 
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janction  if  the  metal  ii  Iron.  In  passing  from 
stretched  portions  the  coPTcrie  effects  wilToccnr. 

It  follows  from  the  ibore  coivsiderations  that  If  the  metal 
plate  (which  b  acted  npon  by  a  force  from  south  to  mirth  Mid  it 
traversed  by  a  caircat  Rom  west  to  cast)  be  of  copfier*  heat  wlS 
be  devdoptd  in  the  wmten  half  of  Uw  aoithem  dmabn  and 
ibtocbdi  fa^t  atttaB  hdf  {  iridk  hM  «m  b«  ibMriMd  hi  Iht 
westera  half  of  the  aonthera  dMrioa  and  developed  ia  the 
ihatf.  Bat  Oe  lesiitaMa  of  a  metal  inereasea  wkh  its 
The  reahtance  «f  the  north* western  and  south- 
I  districts  of  the  plate  will  therefore  be  greater,  and  that 
of  the  north-eastern  and  south  %s  estern  districts  saudler  than 
belbra  it  was  strained;  and  an  c(iui]>otential  line  through  the 
centre  of  the  plate,  wUch  would  orii^inally  have  been  parallel 
to  the  west  and  east  aides,  will  now  be  inrhned  to  them,  b«ing 
■pouently  rotated  in  a  counter'cluckwi>e  direction. 

if  the  plate  were  of  iron  instead  of  copper,  the  Peltier  eflecU 
would  clearly  be  reversed,  and  the  eqdiMtaitial  tin*  woald  be 
rotated  in  the  opposite  direction. 

Thepeculnr  thermo-electric  efTccts  of  co|  per,  nml  iron  dis- 
covered by  1  11'  1111-.011  are  thus  seen  to  l>c  -ufficicnt  to  account  for 
Hall's  |)lienomcnon  in  the  ci-^e  <jf  tho  c  met.ils.  It  bcc-nne  cx 
ocedingly  iiitc(c>ting  to  ascertain  whelhcr  tlie  ,ibove  explaiiatiuii 
.idniitted  of  general  application,  anil  the  author  'JieTcf  ire  jir  i- 
ceeiled  to  repeat  'I  hoIll-on'^  experimcnfi  upon  .ill  ihc  uicLils 
UKTitionci!  liy  Hall.  The  re>ulls  are  given  in  the  fi'llowing  tabic, 
where  th  Ksc  uietals  which  in  Hall's  experiments  behave  like  gold 
arc  di>tinguished  M ai||ntiMh  ttd tbot*  wliidi  bdmve  Sheuon 
as  positive : — 


Matals 


Iron 


Niekd 
PIntinam 


Gold 


Sihrer 
Alumimum 

Cobalt 

Magnesium 

Tin 


Feraui 


DiNedoa«r  Hdl's 


;  anwnlcd 


Wire  and  foU 
Wire 
Wire^ 
Wire  and  ibU 
Wire 

Wimudfoa 
Foil,  polity  99^9  per  cent. 
IVire,  tmuHircialiy  furt 
JcweUerti  18  carat  wire } 
and  sheet  \ 
Jeweller's  15  carat  sheet 
wire  and  foil 
Wirt  amd  foit,  ^re 
Rod :  8  mm.  diameter 
Ribbon 
Foil 

FoU  (amy) 


Sto  U» 

U  toS 

StoU 

UtoS 

StoU 

StoU 

StoU 

UUS 

StoU 

S  to  U 
S  to  U 
Uto  S 
U  10  S 
S  to  U 
S  to  U 
No 


Ne^tive 
Pocitive 
Ncnthm 
PbdOve 

Native 
Negative 


Ncsadve 


Negative 

Negatii't  ? 

Positive 

Nc^tive 

Negative 

Nit 


It  will  tie  seen  that  in  every  case,  cxrcptinj;  that  <.f  aluminium 
and  one  out  of  five  specimens  of  gold  there  i-  ]>cifccl  corrr  |  011  I- 
ence  between  the  direction  of  the  ihcrnxj-elcctiic  lurrcut  ;tiui  the 
sign  of  Hall's  effect.  With  rctpird  to  tlie  .ilLiininium,  -n  piece 
of  the  foil  was  mounted  on  gUx-.s  an<l  H.iU'^  cxpciimtiit  p'-r- 
forn  ed  wiih  it.  As  wa.s  anticipated,  the  sign  of  iht  "r  '(alional 
cocftitient "  was  fi  und  to  l-^  p  .sitive  liUc  that  <if  iron,  ;inc,  and 
ccibah.  hiihc',  therefore,  Mr.  Hail  fell  into  -..inr  frr..r,  1  r  the 
aluuiiniuiii  »illi  «  l,ich  he  Horkcd  diffcrcil  in  some  respect  fro  i> 
that  use\l  by  ibc  ai;;;ii  r,  1  he  atrmi.d  .u^  s]  eciuieii  f>f  •,;i'Id, 
beinjj  in  the  form  ol'  wuf,  ii.uld  n  t  be  subuiittcd  to  the  ^allic 
test.    It  probaldy  contaiiic  1  >!•  jii:  ili^iurbing  impurity. 

It  is  submitted  that  llic  con-.iderations  and  experiment^  aVmve 
detailed  render  ii  at  un<laiitiy  evident  that  the  plieni  .men  ni  Je- 
-crilied  by  Mr.  Hall  involves  no  new  law  of  nature,  but  i»  merely 
a  comequence  of  certain  thermo-eledfic  cftcts  »llieh  hid  bCM 
observed  nearly  thirty  years  ago, 

"  Some  Kelaii  ms  of  Chemical  Conwioii  toVoltaie  Comnt** 

I3y  G.  Gore,  F.K.S.,  LL.1). 

The  author  states  that  the  chief  object  of  this  ICMarch  was 
to  a.scertfiin  the  amounts  of  voltaic  current  produced  by  the 
chemical  corrosion  of  known  weights  of  vaiious  metals  in 
different  liquids,  and  to  throw  some  light  upon  the  conditions 
which  determine  the  entire  conyersion  of  potential  molecnlar 
ene^  into  external  (i  t.  amilBblel  eloBtric  cnrrent.  Themetals 
Bigf  piimit  dac^  oadminm,  tin,  lead. 


iron,  nickel,  copper,  and  silver ;  some  of  them  betag  also 
used  in  an  amalgamated  stale.  The  liquids  employed  were 
solutions  of  nitric,  hydrofluoric,  hydrochloric,  sulphntici  ftu* 
•ilid&  and  MStie  adds ;  and  potassic  hydnte  and  ^aaid^  also 
of  Aunat  de|M«i  of  strength. 

The  difef  mimerical  resolu  nxt  given  in  a  series  of  tentaUe^ 
a  tabb  Car  cadi  laelaL  Eadi  tabbcealain*  Uie  eleelRioMlift«r 
dwoanwM.  ftaloaaaadnteorioaiof  the  eomidcdi 
ofacoaipanm  dmt  not  prododiq;  acaneats  I 
of  current  obtalaed  la  ninety  -seven  diflbftat  casea. 

The  resnlta  show  titat  the  proportion  of  kas  of  ^tbe  positive 
plate  by  "  local  action  "  to  that  by  corrosion  produdqg  estctMl 
current  varied  greatly  in  different  cases,  vie  from  I'jto  95-2$ 
per  cent.  In  no  case  was  the  whole  of  the  metal  ditsoUed 
"local  action,"  nor  did  the  whole  of  the  corrv>sion  prodaa 
external  current.  In  about  6  per  Cent,  of  the  cases  the  C  'Eu- 
l>arison  plate  was  more  corroded  thin  the  one  which  «as  usoJ  to 
pro  luce  a  current.  W  hilst  nl-so  the  con'act  of  a  negative  mdil 
with  (he  coinHJiiij;  ]>Li!e  n  ii.illy  increase  1  the  total  corrusi  n,  it 
commonly  decrca  ed  the  corrn  i  ili  .hie  to  "  local  ac'i  n. 

The  ptoporti'in  of  cjrro  inn  .ittcnJrd  by  exteriui  cur.-cn!  to 
that  due  to  "local  ni:tiori,"  v.\rnd  with  the  l^iiid  of  njct.il  aiit;  iif 
li(|uid  ;  with  cadmium  it  ave(-ij;c<l  7S"63,  and  with  c  ip.cr  jo  jj 
]>crc<?nt.  of  the  total  corr  si  m  ;  wiih  solution  of  pot.xs>ic  cjan;ije  il 
averaged  63"27,  and  wish  ililu  e  nitric  acid3I"l4  per  ccn'.  )' 
varied  also  with  other  con  itions  ;  and  the  kind  of  nic'.il 
more  influence  than  that  .  f  ihe  liquid.  Amalgamation  if  tk< 
metal  also  hft<l  i]!-;;:iict  cffcvts  u|x>n  the  proportion,  butop|o>iic 
in  different  cast's.  The  rate  ot  t' tal  corro-ioa  of  the  |osui»t 
plate  appeared  !o  lie  lel  iled  I"  itie  degree  of  eleclrorn.ttivc  i irct 
of  the  rnrrent.  1  he  cJiicf  cause  nf  the  j/r<  at  variati  on  m  the 
prOjKiHr  111  'if  corr.  M  .11  I'v  "  loe  il  action''  to  th.il  prviJuciaj 
external  current  u  as  prolj.ilily  a  v.iriati  in  <if  electric  c  uidiicti  m 
resistance. 

March  6. — "  Magnetic  Polarity  and  Neutrality.  '  Hv  Trif. 
D.  E.  Hushes,  F.R.S. 

The  antbor,  citing  the  researches  of  Page,  Mariaoini,  Wcrthdm, 
Joule,  Wiedemann,  De  la  Rive,  Weber,  Beeiz,  and  Maxwell,  to- 
gether with  his  owapnh.ished  researches,  demnns'ra' in;,'  th.it  tht 
molecules  of  iHagnetie  bodies,  sudi  as  iron,  have  1  t  t  p.bn:y. 
and  that  all  the  known  cfleets  of  munetism  can  be  explained  bjr 
the  demoutrable  rotation  of  the  nowcnlea  whenever  a  change  of 
polarity  occar«,  now  gives  a  new  series  of  experiments  vtriM 
by  aeveral  independeat  methods,  in  \«hich  he  shows  that  tlx 
penetration  of  the  apparent  |>ularity  diminishes  rapidly  from  tlic 
exterior  to  the  interior  of  a  bar,  due  to  the  frictional  rcustMC* 
of  its  mnlecalea.  In  rotation,  as  when  the  rod  or  bar  is  vibftnd 
whilkt  under  the  exdiing  inflaenoe^  the  penetration  is  fgai  liar" 
greater  than  (vevioaahr.  Jn  all  cases,  however,  there  is  as  » 
vcr-al  of  polari^  ia  the  Imerlor  adiilst  ander  the  iallaeictef  id 
cwiiing  oaaae.  The  instant  diis  is  wiihdnnni  aeaimlity  tskti 

Ce  m  soft  Irmh  or  a  partial  rctnm  to  thesaneatiiecvcatalhs 
est  of  stecL 

The  anthor  has  diaeoverad  lhat  thb  ncnirality  is  not  amcd  tf 
a  mixingof  Aaiiaidsaa  assanedbgr  Coulomb,  or  a  heterogOMOv 
arrangeuient  of  the  mdecnles  as  assumed  by  Amp. re  sod  sB 

other  theories  up  to  the  present  lime,  but  that  a  reaction  lik* 
place  between  the  outside  or  strongest  polarity  with  that  0*  4r 
weaker  in«ide,  completely  rever»ing  it  to  a  remarkable  ettent. 

A  bar  of  iron  under  the  influence  of  its  excuing  cause  nu;  bt 
represented  bjr  three  aeriea^lcttenb  the  centra  rcfreseaU^iks 

:  N  N  N  : 

inside  of  a  bar,  tbu- —  •  •  ,  but  when  thi»  inflaeiKe  is 

:s  s  s; 


withdrawn  «c  dwahl  hav^ 


N  S  N  ; 
S  N  S 


Aad  iflhti 


reversed  pohrity  exactly  balanced  the  exterior  the  ram  of  b«ik 
w  ould  be  sero,  and  conscqaeot  aaMnlity. 

The  paper  describes  the  methods  eaptaycd^aad  gives  di40ia> 
of  these  curves.  Is  certda  eaaes  the  calerior  hceomes  rtvem 

asshownlwmCMtiBlagasoA  strip  of  itad  hdf  a  a>aiiB«< 
ihiclt,  and  Omb  ndaetaigil  to  a  ncaily  reifM  aentid  stair,  MOV 

by  larBhaaital  vttmtfOMi  or  by  heaung  the  strip  to  rrd 
IWttteoatrideiBMMnBd  fa  itewn  bydissoMngihcadin"' 
a  dihMe  altrie  add,  when  it*  pndoas  pdari^  nappcsis. 
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Thtantkar  ote«  Nraml  methods  t>y  mea'u  of  whteh  an  tppa- 
nut  aenlnlitj  il  iham  to  be  the  rc^^ult  of  internal  rcacti'  >n,  and 
dnt  in  in  ouAff  wen  in  the  most  permanent  m.i^fiiet,  there  is  a 
portioa  of  it  reversed  to  its  apparent  p->brity. 

The  author  ghowrs  the  impurtance  of  ihe  knowledge  of  this 
fiict  in  the  construction  of  electro-magnets,  whenever  u  l-  iloire 
to  have  tlie  inaximutn  of  effect  wliilst  ODder  the  iullaeoce  of  a 
current  with  a  mioinHIB  of  mMiaiof  — fTHtiim  irilM  the 
influence  ceases. 

Tliis  is  sliiv.vn  by  experiments  upoa  bars  af  •,ii:!ilar  length  l>ut 
lif  ditterent  thickness,  .solid  bars  havin;;  far  <jreater  effect  than 
tubular  ones.  Kxi^eriincnts  were  ui.i  lf  .>  i  clf'jlra-ilcpDsi'.c  1  iron 
of  varying  thickm-ss,  showing  the  rcmarkablt:  retentive  |  ower  of 
extremely  thin  C' mtin.^'i  of  soft  iron. 

The  result  x-.  i»iven  of  a  series  of  rese.irches  not  yet  com- 
iileted  ithe  details  of  which  will  be  puhli  he  I  in  a  future  paper) 
upon  the  saturatin-.;  ]>i>itit  of  soft  ir  .n  :uiri  strcl.  The  author 
has  fi>un  i  that  the  atmosphcic  a^  hcU  a-  all  ija^cou,  m  Uler 
has  precisely  a  similar  curve  of  magnetic  rise  from  neutrality  ta 
its  magnetic  .'aliiralio  i,  an  1  that  bisaiuth  a-,  well  as  all  so- 
called  diarnnfjnriii-  lioli-.s  ,j!icy  the  same  law  of  saturation. 
Con5Ci|uently  \\f  is  u  us  that  all  matter  is  strongly  macnctic, 
■he  wi  te-t  limit  yrt  iuuiul,  from  bi<imuth  to  soft  Swedito  iron, 
bein;4  inly  forty  times  greater  for  the  iron. 

An  explanation  is  given  of  the  well  known  dinppeirance  of 
magnetism  at  yellijw  red  heat,  in  which  the  tuthor  a  sumes, 
from  ob<>erv«l  effects  of  violent  mechanical  vilmtfaMUii  tlntt  this 
disappearance  is  due  to  n  violent  moleeniar  oadlbtioadestray- 
ingits  qrmmetrical  arranf^ment  of  polarity. 

^Iie  attthor  concludes  by  saying,  "  Wliatever  theory  we  adopt 
as  an  explanation  of  evident  magnetiom,  it  will  be  Iband  that 
MBlnliqr  occurring  after  the  ce-sation  of  an  external  indodng 
foiee  npoa  a  bar  of  Iron  or  steel  is  the  remit  of  symmetrically 
oppoHd  polw  forces,  producing  apj«rent  waves  of  opposite 
pouri^.  or  nantioas  betwoen  the  enterior  and  interior  of  a  bar 
of  Iron. " 

Linnean  Society,  March  6.— Sir  J.  Lubbock,  Itart.,  presi- 
dent, in  the  chair.— Dr.  A.  B.  .Shepherd  and  Mr.  ja--.  Dallas 
were  elected  Fellows,  and  Mr.  W.  Hodgson  an  A  ^ociate  of  the 
Society. — The  President  announced  the  receipt  of  an  intimation 
from  the  F"rei,'ii  Office  (through  the  Science  .md  Art  Depart- 
ment) of  an  International  ()mithologit.il  C  iii',;rf  -  to  be  held  in 
Vienna  in  the  be;jinning  of  A])ril. — Mr.  J.   Britten  exhibited 
specimens    of    Lilhaf-crmHrii    f!ir/^u>i\<  ^  rruleuni,    illn  tratinjj 
l>oints  111  the  life  iii-dirv  of  the  |  l  uit  a  i|.-scribe<l  by  Mr.  J.  W. 
White  in  the  Ji'urital  of  Ju^!aiiy.—'Sit-.  F.  O.  Bower  drew 
attention  to  a  figure  imhlishcd  in  the  GarJentr's  Chranule  tci^tC' 
scntin^  a  case  of  proliferation  of  the  so-called  "  double  needle  " 
of  Sctiulofitys  verlUillala.    He  allmlcd  to  the  various  views  as 
t'>  the  morjihological  value  of  the  "double  needle,"  and  con- 
cluded that  the  one  first  pr  >pouni|ed  by  I'rof.  A.  Dickson,  after- 
wards discussed  adversely  by  Voii  but  favourably  by 
( Joebel,  appears  mo.t  in  acc  >r.;aiice  wjli  the  history  of  its 
development. — Dr.  M.  M.%>ter>  showed  and  made  remarks  on  an 
example  of  bud  variation  of  Pinus  silvesfris. — Tlicre  was  exhi- 
bited for  Mr.  T.  i;.  (iunn  a  tutTed  s{  cciroen  of  a  male  variety  of 
the  common  m  iorhcn  ((7.j  .'inula  ihU<r.>rMs),  sh<^t  near  Norwich 
last  spring. — Mr.  .\.  \V.  Bennett  drew  attention  to  specimens 
under  the  m  crosc  i;  ^.'  uf  species  of  PlUota  and  CallilhammioH 
which  demonstrated  the  continuity  of  the  protoplasm.— Prof. 
Cob>>old  gave  a  verbal  aooont  of  a  communicatioa  from  Dr.  T. 
Mansonof  Hong  Kong,  in  which  the  anthor  liandshee  ftesb  evidcaoe 
as  to  thcrMrof  ue  mosqoito  conridcrcdastlieiutennedfauryhost  of 
FUaria  tanxuimt-AomiHit.   Dr.  Manson  has  vcrUicd  his  previous 
obserfHtiomi  ia  the  noA  eonnlete  manner,  and  he  now  recognises 
aaddeseribei  six  tndlnnafkfld  etofiiof  Oe  nhuto  whilst  thqr 
are  dwdling  widun  the  body  of  the  huect.  In  die  dlscnsiion 
following,  I)r.  Tr  R.  Lewk  coofinned  Manaon's  statements  in 
many  particnbn.'— Tike  ScOMlary  read  an  abstract  of  a  paper  on 
the  Indian  spedes  of  Cyperut,  with  reroarlu  on  some  others  that 
'wedally  illnstrate  the  subdivisions  of  the  genun.   The  author 
divides  this  memoir  into  three  sections  :  (i)a  descriptive  account 
i<f  each  part  of  a  Cyf-a  us,  viz.  the  ailm,  inflore-cence,  &c.,  com- 
iwing  these  SUCOesftvely  iri  all  the  In  lian  3|  ecies  ;  (2)  coniains  a 
discussion  of  some  difficult  siKcics  and  ili^jiuteil  genera  ;  (3)  is  a 
systematic  arrangement  with  dcscri|i'i  i  cs  if  the  Indian  -]Kcic-, 
with  sh  rf  cititioiH  i)f  some  non-In  iian    pecics  that  m  parti- 
cularly il^Dstr.ite  the  ^nbdivisirins  and  ^^ro-.r/is.  — Pr^'f.   St.  G. 
Mivart  read  a  paper  on  the  relations  between  instinct  and  other 
vital  proecsseii.   In  this  he  eoateaded  that  instinct  onnnot  he 


divided  by  a  very  bard  and  fast  line  from  such  vital  processes  as 
reflex  action,  procei>es  of  repair  after  injuries,  and  ti  t  ]  r  .cess 
of  development  of  the  individual ;  and  that  these  latter  were 
more  readily  cxj>binc.i  as  aciivitics  especially  instinctive,  than 
that  instinct  coii!d  be  explained  by  retlex  action  or  bv  lapsed 
intelligence.  The  vital  processes  referred  to  were  also  shown  to 
have  an  important  bearing  on  the  question  of  the  origin  of 
species. — Then  follow  etl  a  i>aper,  notes  on  Afghanistan  algx, 
by  Dr.  J.  Schaarschmidt,  founded  on  material  derived  from 
Surgeon-.Major  .\itchison°s  c  dlection  of  plants  mnde  duing 
the  Afghanisun  Expedition  in  iSSo. 

Zoological  Society,  March  4.— F,.  AV.  H.  llol  Uworth, 
F.Z.S.,  in  the  chair.— Mr.  How.a.-d  Saunders,  F.Z.S.,  exhibited 
and  made  remarks  on  s)>ecimens  of  two  Gull.  (.Wwai  sabini  and 
Ijarus  fihilivi(If>M,i)  in  the  breeding- pl',1  in  ij^e,  b:)tli  kiIK\l  in 
Scotland.  .Mr.  Saunders  also  made  some  observations  upon  the 
siicci men  of  Z«r«j  a/nV»//u  in  the  British  Museum,  said  to  l>c 
the  one  l,illed  by  Montagu  at  Winchc'sea,  and  caiiu-  to  the 
c  mclusion  that  tli.;  bir  i  in  question  was  n  jt  iMo:it  i^a\  s  cci- 
men.  Mr.  Saunders  likewise  exhibited  a  .s[)ccimen  of  Pajfutm 
grisfus  killed  off  the  Yorkshire  coast. — A  letter  was  read  from 
I)r.  Ch.  \V.  I.utken,  Foreign  Member,  calling  attention  to  a 
specimen  of  an  Echidna  in  the  Zoological  Museum  of  Co[)en- 
hagcit,  which  seemed  to  be  different  from  the  <irdinary  Tadiy- 
/<  ,.\ J/;/  ,,  and  w  hich  Dr.  Lutkcn  was  of  opinion  might 
oussibly  Uc  referable  to  the  lately-descnb-d  /'.  linofsi  of 
New  Guinea.  Mr.  j.  E.  Harting,  F.Z.S.,  exhibited  and  made 
observations  on  some  antlcr.s  of  roe  deer  from  Dorsetshire  and 
Scotland. — .Mr.  \V.  R.  Ogilvie  Grant  read  a  paper  on  the  fishes 
of  the  genera  St.yJium  and  /.oilifo  (belonging  to  the  family 
Gobiidx),  in  w  hich  an  attempt  was  ni  ide  to  arrange  the  speeks 
o{  SicydiuHt  into  smaller  grou;)<.  the  members  of  which  were 
found  to  be  allied  together  by  convenient  and  di  'iiv  iiie  cha- 
racters. Five  new  species  of  Suyiium  were  described. —A 
communication  was  read  from  Mr.  F.  .Moore,  F.Z.S.,  on  some 
new  Asiatic  Diurnal  Lcpidopteia,  chiefly  from  specimens  in  the 
Calcutta  Museum.— A  communication  was  read  from  the  Connt 
T.  Salvadori,  C.M.2nS.,  eoBtsiniwg  some  critical  remarks  on  an 
AfHesn  Dndc,  Am$€«^mtttt  GmeUn. 

Chemical  Society,  March  6.— Dr.  W.  II.  Perkin,  presi- 
dent, in  the  chair. — It  was  announced  that  a  ball  >i  fjr  the  elec- 
tion of  Fellows  would  take  place  at  the  next  meeting  (March  20). 
—  The  f  ill  )w  iii^  papers  were  read  : — Studies  on  sulph  .nii  aci  !s. 
No.  i.  ;  on  tlnj  hviirjly-is  of  suiplionic  acids,  and  on  thet.  rnvMy 
of  Iwiuenes  from  their  sulph  mic -acids,  by  Drs.  H.  E.  Armstrong 
and  A.  K.  Miller.    By  ]>assiag  steam  through  a  solution  of  the 
sulphonic  acids  or  the  suliwnates  in  their  ow  n  weight  of  .sulphuric 
acid,  the  authors  find  that  all  the  Ikiucucs  can  be  recovered. 
Ko  decom)K»sition  of  any  of  the  ben/cncs  trie  1  takes  place,  and 
an  almost  th:^)retical  yield  is  obtained.    The  method  has  been 
of  great  value  in  Neparating  the  hydrocarbms  obtained  ftom 
camphor.— On  a  relation  between  the  critical  tcmi  era-ure  of 
bodies  and  their  thermal  expansions  as  liamds,  by  T.  £.  Thorpe 
ai«l  A.   W.  Kiicker.    By  combining  tlie  simple  expression 
recently  publisher!  '  y  Me  i  let.  cIT  fur  the  expansion  of  liquds 
with»oine  of  the  concl.i.  i'/  s  arrived  at  by  Van  der  Waalj^  the 
auth  >rs  arrive  at  the  result  that  the  density  of  a  liquid  k  very 
nearly  proportional  to  the  number  obtained  by  subtnetil^  its 
abs«>lute  temiterature  from  twice  its  ab»)lute  critical  temperature. 
— Remarks  on  the  densities  of  members  of  h:.>mologoos  series, 
by  Dr.  W.  II.  Perkin.    The  author  has  plotted  curves  in  the 
usual  way,  taking  the  number  of  carbon  atoms  as  ahsdvte,  and 
a  scale  01  munbers  embracing  those  of  die  densiliei  at  coT  C.  as 
ordinate*.  The  bodies  ewimned  consisted  chiefly  of  very  «nm> 
fidly  pn^feiaeMb  and  dhen  of  die  fttty  scries.   It  isobtio«« 
firoaOeenmsdHAthndenailles  of  die  hcawlogonf  neidianl 
ethcn  Mlow  a  r^goltf  hiww— Note  00  sone  eKperiaents  aide 
at  the  Mnmtcr  AgriciItMml  Sehool  to  determbe  the  mine  of 
enslageasamilk'  and  hnttcTifinducing  food.  Cows  were  fed 
OB  ensilage  for  a  week  and  on  ndxed  food  for  a  weeic,  and  the 
author  has  analysed  the  milk  and  weighed  the  butter  produced. 
The  results  in  the  two  experiments  are  almo:«t  identical,  so  that 
ensilage  is  not  inferior  to  ordinary  fiMxi.  —  .Vnte  on  the  l)ehaviQur 
of  the  nitrogen  of  coal  during  dcstmctivc  distillation  and  a  com- 
parison of  the  .amoun'  if  nitrM:;.?  1  left  in  c  ikes  of  various  origin, 
by  Watson  Smith. — On  a   hitherto  unnoticed  constituent  of 
tobacco,  by  T.  J.   Saver)'.     The   author,    li.ivtiig    noticed  ia 
tobacco  a  substance  which  strongly  reduced  Fchling's  solution, 
inrestigBted  die  sobjeeli  and  aspiucated  a  body  dosdy  reiembMqg 
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qiflrtti>iin'c  vai^  ud  whkh  be  proposet  to  call  ubMotunk 


Condi  I  ion 


Geological  Society,  FdnatyMi.--Fl«£  T.  G.  BoBDcy, 
F.R.S.,  president,  in  the  chur.— Thonu  liooal  Bates,  G.  J. 
Williams,  and  Alfred  Prentice  Youn^  were  elected  Fdloni  of 
the  Society.— The  followii^  comnuuications  were  read :— On  • 

recent  exposure  of  the  ftbelly  patche*  in  the  Boulder-day  at 
Bridlin^on,  by  G.  \V.  Lamplugfa.  communicated  by  Dr.  J. 
(;\v)  :i  Icffitv  ,  F.k.S. — On  the  so-called  Spongia paradoxkt,  S. 
\Vo<Ml,vard,  from  iIk-  Kcd  and  White  Chalk  of  Humtanton, 
by  Prijf.  1.  Ml-Kiiiii_v  Hughes,  KJi.S.  -Further  notes  on  rock- 
fragnicnt>  from  the  .NmuiIi  of  Scotland  enit>cddfd  in  the  low- 
level  15ou!der-cIay  r<f  Lancashire,  by  T.  Mc!lir  I  Ivcade,  C.E., 
F.G.S. — Ripple-marks  in  drift,  by  T.  Mcllard  Rcadc,  C.t., 
F.G.S. 

Cambridge 

PbiloiOldlleal  Society,  February  25. — The  following  \tere 
dactcd  FcikMn  of  the  Society :— Mr.  A.  R.  Fonyth,  U.A., 
TkUtf  CoUaffii  llfr.  W.  J.  IbbetMn,  B.A.,  Clare  College- 
lbs  CoUowiac  cOBWHBMcatiOM  were  made  to  the  Society  :— On 
the  mils  of  Ae  dlvitan  of  a  muaber,  by  Mr.  J.  W.  L.  Glaisher. 
—Ob  priaithc  note  of  prime  namben  and  their  residuet,  by 
lir*  A.  R.  Focqflh.— A  comnariMB  of  Maxwcirs  cquadons  ot 
fhe  ■tecUo  MllgMlIc  fi«ld  wiu  tbow  of  Hebnholu  and  Loventi, 
bf  Mr.  R.  T.  Gtiarfmok.  The  Mtbor  pointed  out  that  the 
■mUb  digereace  hufeea  the  two  theeriei  ttimed  oa  the  fact  that 
vtiflt  MtttwcU  eoniiden  the  dectrie  dii[ 
dw  fil^  HdnJwlU  deals  with  the  electric 
dnut «  volome  supposing  that  by  the  actioa  of  tiM 

fom  ofipiMite  electiidtiea  are  driven  to  o|»0iiM  cads  of  

demeot.  Maxwell's  dUpIacement  poBOi  to  fbe  induetion 
in  the  ma^etic  field,  Ilelmboltz's  polarisation  to  the  induced 
magneti  ation.  The  existence  of  a  normal  wave  was  diccussed, 
■Dd  it  w  as  shown  diat  Maxwell's  equations  witboat  thesolenoidal 

''-'^  -        +  —  =  o,  lead  to  tlie  <anic  result  a«  those 

dy  iiz 

of  Holmholtr,  at  any  rate  in  the  case  in  which  a  pLinc  wave  is 
traver^m-,'  the  mefiium.  It  was  funher  ^Minted  out  that  in  the 
case  in  which  tho  iiuluctinn  is  due  to  the  presence  of  dcctrictty 
.-It  rest  ouiside  the  portion  of  Ite  field  ooMideradt  tlM  kbovc 
.solenoidal  condition  must  hold. 

r.niNBirRGU 

Royal  Society,  February  4.— The  Right  Hon.  Lord  Mon- 
Cidfl^  maldeiitt  in  the  chair.— The  President  gave  a  review  of 
thehnndnd  yew  history  of  the  Society,  a  full  rei>^rt  of  which 
appeared  in  oar  iasoe  of  February  14  (p.  568). — The  Abbe 
Mnard  and  Mr.  John  Murray  communicated  notes  on  the  micro* 
toopiwi  riwrrtfrfc  the  chenucal  composition,  and  distribntion  of 
volauiiie  and  eooMB  dust :  andakoapaperenthe  nomenelatan^ 
oricin,  and  dktrlbiilion  of  doep^ea  depoeila.  Doil  obtafutd  by 
neltiog  snow  Bai  Nem  wit  not  volcanic  la  chatMter. 
— ^Thn  AfaM  Ranald pne •  notaon  alaiie  oyttalof  cnlc-qar 
fDnid  by  Praf.  Tait  in  Loni^  Cooib. 

DfFBLIN 

Royal  Society,  Janu.iry  21. — Physical  and  Experimeul.il 
Science  Sc<.tion. — G.  V.  Fitzgerald,  F.R.S.,  i  i  the  chair. — Prgf. 
W.  N.  Hartley,  F.R.S.E.,  read  a  i»a;icr  -  n  a  simple  method  of 
observing  faint  linen  with  diffraction  spectroscopes.  The  author 
states  that  he  works  in  a  liarkencd  ru  111,  the  goniumctcr  of  the 
spectro-C'ipc  being  illuminated  liy  a  hadcil  lamp  which  stands  "o 
righ  of  the  telescope.  The  yr.itiiiL;  is  ruosalilc,  wli.lc  the  colli- 
mator and  tcIc:.co|)e  are  fixc<l  m  such  a  \h>-i[iiin  a^  to  include  as 
small  an  angle  l>etwccn  them  as  ;Kj-.>ibIc.  rhc  tcic  .jopc  )>eing 
to  the  right  of  the  colliuiator,  a  small  gas  jci  i>  ;ilaccd  upon  the 
left,  the  rays  uf  which  proceed  to  the  grating  and  ire  rellected 
into  the  field  of  the  telescope.  I5y  the  adjustment  of  this  light 
the  field  may  i-  illuminated  in  any  colour  of  the  >pectrum,  and 
by  selecting  that  tmi  which  i«  complementary  to  the  colour  of 
the  lines  to  be  measured,  they  are  sure  to  stand  out  app:irently 
in  relief  on  a  bright  gnjund. — Howard  Grubb,  M.K.,  F.R.S., 
read  a  p.apcr  on  a  new  furai  of  equatorial  telescope.  The  antbor 
reieired  to  an  instrument  of  his  coBstmction  which  has  been 
at  work  in  Corlt  Observatory  for  the  hut  two  years,  in  which 
the  Mepiece  is  placed  in  a  6xed  position  in  the  interior  of  a 
buihung.  The  cnocess  of  this  instrument  induced  the  author  to 
atteant  to  cany  out  th«  wnw  piindple  00  a  lacftr  acd^  the 
diflkuty  tobeovafoonebctaglliat  or  pradaeioc  a  perfect  plane 


of  sufBcient  Aic.  The  author  descrilied  a  form  of  instrument 
which,  by  a  combination  of  a  dialytic  telescope  and  hii>  viJer* 
static  form  of  ni  jutiting,  would  admit  of  its  l)cing  of  the  iirjcst 
liimensions  without  the  necessity  for  emploviut;  very '.aT^ie  re 
(lectors,  as  in  the  case  of  the  new  French  insuuuient  described 
in  Nature,  Novembers,  1883  (p.  36).  Mr.  Grubb  claimed  that 
the  form  of  instrument  now  described  possc-sfs  all  the  chief  id- 
vantages  of  the  French  form,  whde  the  difficulties  of  uianufacn.re 
would  be  one-nih'h,  and  the  cost  about  the  same  as  the  ritdmiry 
construction,  includnic  dome.  Another  important  ad\7inta^ 
claimed  is  that  the  difhculty  of  construction  v.  not  incrtarcd  ic 
the  same  proportion  as  in  the  French  form,  and  therefore  Mr. 
Gnibb's  arrangement  would  be  applicable  to  instruments  of  dw 
largest  si/c. — tJreenwood  Pirn,  F.L.S.,  communicated  •  paper 
on  the  rendering  by  photography  of  light  and  dark  ooloais  in 
their  natural  values,  m  the  course  of  which  he  pointed  out  tint 
while  the  ordinary  bromide  gelatine  plates  at  present  so  extei>- 
sively  employed  rendered  a  blue  of  low  illuminating  power 
almost  white  and  a  yellow  of  high  illumination  tcij  dark,  br 
using  the  isochromatic  plates  patented  by  Memw  Attaot  Tsilfa 
and  John  Clayton  of  Paris  these  ooloort  ware  reproduced  is 
shades  ooirespanding  to  the  ithmdnatiiiiK  power.  NnmeitHt 
prints  from  ordinaiy  and  fton  isochromatic  plates  of  ribbons 
coloured  Mxics,  coloured  dnwtngs  of  flowers,  Ac,  woe  » 
hibiied,  cleai^  dw«fa«  the  saperiority  of  the  ktler  phlei  vks 
blue  and  yellow  OOI0MB  bad  to  oe  photographed ;  on  afoi&f 
over-atpcefaig  Htm  Un*  in  ovdcr  to  bring  out  the  detail  of  Ike 
yeDow  poctian.  These  isoclttOBHtle  platss  are  prepared  «tt 
cosine  in  presence  of  an  nlkl^  uulf  iauBoaw.  aadsppovto 
owe  their  property  moic  to  dw  dwmieal  actfoa  An  W 
]>hysical  action  of  its  red  colour ;  for  a  screen  of  eosiasi  eolkidha 
interjxjsed  l>etween  a  band  of  coloured  ribbons  and  the  lesriliK 

{>late,  so  as  to  cover  (»art  and  leave  part  uncovered,  hsd  bet 
ittle  effect,  all  that  could  be  noticed  beir»g  a  general  slowtDg 
acli  ti,  .11  i  not  more  in  the  blue  than  in  the  yellow. 

N'tuial  Science  Section. — Rev.  Maxwell  Close,  M,A.,  ii 
thir  ch^ir.  — iu-v.  S,  n  i,n;!iton,  F.K.S.,  read  a  paper  eotified 
"  Keuiark.5  01  the  urr,:.sual  sunrises  and  sunsets  that  characicnin 
the  close  of  the  year  1883."  The  olJer  writers  on  .aitrotwuiy,  ssdi 
as  Rrinkley  and  Maddy,  state  that  on  the  avcrai;c  twihght 
until  the  sun  is  18°  lielow  the  horii-on.  H  r  inth-.'s  it  has  ben 
computed  that  the  height  of  the  tw  ilight-  jwoducing  ataiosjiae 


40  miles  oa  hypothesis  of  one  reflection, 
13    „  M  two  rellectloa% 

5    »i  »»         ^tree  n 

3      >•  »»  to"  M 

Herschel  and  Newoomb  make  no  statement  whatever  as  to  tbe 
duration  of  twilight  Chambers  (in  his  comiMlation)  uys 
the  average  depression  of  the  :«un  is  18°,  which  is  reduced  to  \S 
or  1 7"  in  the  tropics,  but  in  England  a  depression  ranging  !«• 
17°  to  21°  is  required  to  put  an  end  to  the  tw  ilight  pheasMMfc 
Dr.  Ball  infornis  me  that  Prof.  Schmidt,  of  Athens,  givtsirtbt 
place  15"  51',  ai»d  also  that  Liais  (Paris)  fixes  the  nrst  ''W' 
arc  to  set  at  lo'  41',  and  the  second  at  18°  18'.  In  the  fulo^ 
ing  observations  I  calculate  the  lenith  distance  of  the  soBitH* 
close  of  the  phenomena  by  the  weU-known  formula-- 

coaa  a  a  4^  ji«M 

^^here 

;  =  sun's  zenith  distance, 
'   =  sun's  hnur  anflc^ 
a       sin  K  sin  8, 
B  • '  cos  A  cos  8, 

A  --  latitude  of  place  of  obser\-ation, 
S  B  dedioation  of  aun. 

ObwvMfea  I.~Mr. BUwp, obeerring at  Honoklajfooad th| 
ph«D— ■!  inatoti  to  bow— Mi  on  Septembor$,  hNi«"" 
last  ap  to  7.95  pA. 

8-6'  16'. 

This  gives  the  sun's  pUce  l8*  22'  l)elow  the  horizon.   This  fall* 
cates  twilight  phenomena  intensified  by  some  uuusuil  ciiK 
docs  not  denote  an  extension  of  twilight  reflection  mto  rfgij-'a; 
of  the  air  higher  than  the  time-honoured  tradition  J  4-  J 
The  epoch  of  the  main  eruption  of  Krakatoa  has  be«!i  ^. 
Gen.  Strachey  at  August  27  9.33  a.m.    If  the  esplM'  n  i 
Krakatoa  oa  Aagait  a?  was  the  casce  of  the  briUiwt  jttw<<» 
Honohih  cn  Sepleaber  5,  the  icndt  b  aolUiic  ihMt  of 
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lou* !  The  Editor  of  Nature  writes  on  December  ao  (p.  174), 
with  an  enthusiMlk  glow  worthy  of  the  twilights :  "  The  extra- 
ordinary fact  now  cojiwont  that  before  even  the  lower  carrents 
had  time  tu  carry  the  Volcanic  products  to  a  region  so  near  the 
eruption  as  India,  an  upper  current  from  the  east  hr.d  taken  them 
in  1  straight  line  via  the  Seychelles,  Cajx:  C  oast  Castle,  Trinidad, 
and  Panama,  to  Honolulu,  in  fact  vcty  nearly  back  again  to  the 
Straits  of  Snnda ! "  [The  note  of  adouiatioQ  is  not  mfaw]. 
It  M  worth  oar  whik  to  odcnlate  the  mit  nt  wUdi  tUt  wonder^ 
Mjoaiuty  ef  folcaric  ditwea  pcifefinad.  TheeetnnliiiitMiee 
It  a5(*ofn  peat  dide^WMl  die  daMofJanniqr  Bine  days,  from 
wUcD  I  camdete  the  speed  of  the  train  to  have  been  eufaty-two 
aOee  per  lM»rl  Tide  b  abaolnteA^  tansdMi^  sad  bwonMe 


■mi  flMM  when  we  kww  AmC  the  pbeaoneaa  obwrred  at 
Hooolahi  were  anoMial  twilight  phenomena,  but  bad  no  connec- 
HoB  whatever  with  Nfleclion  fnn  the  upper  r^iom  of  the  air. 
In  point  «f  ftet^  nqr  ealeulation  of  the  mn's  position  disproves 
Ite  pneaneeof  doit  or  any  reHMting  rabttance  in  the  upper 
air.  OliaemUion  II.  Dun-ink  Observatory  (a  letter  received 
fam  Dr.  R.  S.  Ball,  F.R.S.,  January  7,  i8<4) :—"  Sunday 
evenings  Deeember  30,  uas  exceptionally  fine,  and  the  sunset 
was  so  well  seen,  that  the  uioon,  thnufjh  only  tw?nfy-<:even  huurs 
old,  was  well  seen  by  Cathcart  and  niVM-If  ftnm  iht-  rudf  of  the 
Observatory.    We  estimated  that  the  lasted  certainly 

for  two  hour*  afier  sunset,  .-\nd  th;it  for  ten  minutes  louRcr  there 
was  still  enough  in  the  western  sky  to  distinguisii  it  from 
nthcf  parts  of  the  hori.'on.  At  two  hours  the  sun's renitli  distance 
is  15''  56';  at  tun  hmirs  and  ten  minutes  it  is  16"  51'.  The  first 
figure  coincKles  alnn  st  exactly  with  the  15'^  51'  given  by  that 
most  skilful  observer  .Schiiadt  {x  uie  Astron.  Naeh  ,  No.  1^05),  of 
Athens,  as  the  tcnilh  distance  at  the  end  of  astronomical  •.  '  itii;'i!. 
Tlie  18°  which  the  text  books  state  to  be  the  !i:iiit,  sfc  11s  t  ■  lie 
a  surv  ival  fr.nii  Keller,  v  ho  had  it  from  Pto'euiv.  Tlir_-r<>  reins 
to  be  talbcra  deartb  of  careful  ohscr\'ations  on  the  --vtKiecti  at  least 
lean  find  l)Ut  fe.i  -zst'A  reference--  to  it  in  W^-iwitiM  s  A striynomy . 
The  iinly  onf  of  iliis  century  there  cuiitaine-d  Ijcsidcs  Schmidt  is 
LiaU'  [Cot'if^.'sj  Rfn.iiii,  t.  xlviii.  |>.  no)  ;  he  say^  tiiat  the  first 
'arc  crcpusculaire  '  set-  at  1 1 42',  and  the  seci'n<l  at  iS' 18'. 
It  appears  to  nic  that  on  the  whole  the  truth  lies  nearer 
to  16°  than  to  any  other  figure."  Observation  III.  (a  letter  re- 
ceived frntn  Mr.  K.  S.  Graves,  Kingstonn,  Co.  Dublin,  December 
26,  1SS5) : — "  I  was  c/n  Kingstown  Pier  yesterday  evening  (asth 
inst.),  and  a.s  the  after-glow  of  sunset  looked  soljeautiful  behind 
the  hill,  I  lingered  on  the  pier,  looking  at  the  wonderful  bright- 
ness and  beauty  of  the  whole  west  sky.  The  red  glow  continued 
to  throw  light  on  the  harbours  shipping  till  5.20  ;  from 

that  time,  however,  the  light  faded  very  fast,  and  at  5.30  it  was 
Mack  ni^U  although  the  !.ky  was  still  very  red.  After  this 
hoar  the  figlittjiving  power  seemed  to  have  gone.  I  see  the  son 
set  at  1.  53  p.m.  (Dublin  almanac).  The  lights  in  Kingstown  pre- 
scnied  u  very  curious  appearance :  looking  at  the  bright  red 
above  the  hill,  then  the  hil4  and  nndcr  the  hill  the  hundreds  of 
lights  looked  just  like  one  ef  dboae  fincy  foreign  pictmcs  with 


pinholes  stuck  in  ereTywhere  to  senieientthe  Xi^oHM.   I  wMi  you 
the  whole  scene.     N.B.  The  ann  was  ia*  15 
bdow  horiioii  at  dose  of  phenomena.  Observation  IV.  ^  Ktter 


ooold  have  seen  the  ' 


was  14*  IS 

IV.  ^letter 

from  a  correenondeat  in  Old  Denig,  Ca  Cadow, 
31,  i88j)i— .  .  I  have,  of  coone  aeea  •  good 
deal  of  the  afterglow.  Some  efcdqgi  the  appeanuM*  b  lilie 
thegkieof  lioM&jbtaitKdMMln^f^  en  gmnorfinlen 
very  strange.  W&back  to  west  eadi  hkde  u  gnun  fa  Hke 
lirc^  a  hit  of  straw  Hke  a  tcd^  aaedla;  iNtfildng  the  light,  it 
fa  ell  hvid  light  and  shade  Lest  son  set  almanac  at 
%M  \  here  we  sun  disappears  twenty  and  twenty-five  minutes 
oeiore,  owing  to  hills.  At  4.30  the  glow  was  splendid  ;  at  5.  to 
I  ooold  see  seconds-hand  of  watch  93  minutes  after  sunset,  or 
nearly  i)  hottr  after  sun  had  vanished  firom  ns.  A  planet  from 
4.30  to  5.10  was  in  the  k1"*">  from  5  and  5.30  was  bright 
enierald  green."  N.B.  The  sun  was  15°  15'  bcl  >\v  horizon  at 
close  of  phenomena. — Prof.  W.  K.  McNab,  M.I).,  read 
a  paper  entitled:  "Note  on  the  bfltniiieal  topographical  divi- 
sions of  Irclani!.  '  ll)c  districts  ad  i;  i e  :  liy  the  authors  ejf  the 
"  Cybele  Ilibernija"  not  being  rca<lily  comparable  vvith  the 
divisions  into  provinces,  vice-provinces,  and  vicc-c  unties,  a-, 
defined  by  Watson,  it  is  projxiscd  to  tre.it  the  "di-tricts  ''  .is 
equivalent  to  provinces,  and  to  arrange  thirty-six  vice-cnunticN 
under  the  twelve  provinces.  The  divisions  I)r.  McNab  thus 
proposes  to  adopt  in  the  "Cybele  Hi'>ernica''  collection  at 
Gbunevin,  Dublin,  are  the  foUowiog :— Province  I.  West 
lloiler.— VicMonmica  t  i.  Xeny.   s.  S.  Cork.  II.  Bait 


Munster.— (3)  N.  Cork  ;  (4)  Waterford  ;  (5)  S.  TiopHHT.  IIL 
We  t  Leinster.— (6)  Kilkenny ;  (7)  Carlow ;  (){)  Qnaea'a  Cootai. 
IV.  East  Leinster.— (9)  Waterford  ;  (10)  WieUow.  V,  lUvtOl 
I  cinster.— (11)  Kildare;  (la)  Dublin;  (13)  Ifeath ;  (I4) Loath. 
VL  West  Shannon. — (15)  Limerick;  (16)  Clare;  (17)  East 
Galway.  VII.  East  Shannon.— (18)  North  Tip})erary  ;  (19) 
King's  Conn^ ;  (a^  Waitneath ;  (at)  Longford.  VIII.  West 
Caninaii|^>-(aB)  Wast  Galway ;  (91)  West  Mayo.  IX.  Ea^t 
CoiiMq(ht--(l^  Bait  Mafo;  (aOSlwo;  (26)  Leitrim ;  (27) 
Rosoeauaoa.  3(.  Sooth  Ubter.---(ig)  Fermauagh  ;  (29)  Cavan ; 


(30)  Monaghan ;  (31)  Tyrooe; (3a)  Armagh.  XI.  West  Ulster, 
—(li)  Donegal,  and  City  of  Londonderry.  XII.  Ea^t  Ulster.— 
<34)  Down  ;  (35)  Antrim ;  {36)  Dsrry.— Prof.  A,  C.  Haddon 
oonmnnicated  a  paper  on  an  apparatus  for  demonstrating  sys- 
tems of  classification,  &C. — ^The  apparatus,  which  was  exhibited 
lost  March,  consists  of  a  series  of  glass  plates  j  laccd  horizantal'y 
one  over  the  other,  leaving  a  small  space  between  e.ich  ])late. 
On  these  plates  oblung  blocks  of  wood  rest  on  which  arc  printed 
the  names  of  the  f.irms  whose  alfinities  it  is  desired  to  indicate, 
thus  constituting  a  das^ification  in  thrtt  dimemiom  of  tfate. 
This  i^ipantaa  »  cspeeiaify  asefiil  in  palaoololagf. 

Paris 

Academy  of  Sciences,  March  3.— M.  Holland  in  the  chair. 
— Researches  on  explosive  gaseous  mixtures,  by  MM.  Ucrtltfilot 
and  Vicillc.  The  results  are  here  tabulated  of  250  cx[)crtments 
made  with  firty-two  <!is;i:ict  c.\;tlosivc  compounds,  includitig 
not  only  mixtures  f  oxytjen  and  hydrri^'eii,  the  oxide  of  cnrljo  i 
and  foruiene,  pure  or  mixed  v»ith  nitrogen,  but  al  j  mixture  in- 
eluding  cyann_;en,  acctylen?,  ethylene,  methyl,  nicthylic  ether, 
a;id  c  inni m  vapour  of  ether.  .Studies  were  also  made  of  mix- 
tuies  of  oxygen  with  two  combustible  leases  to.jether,  such  as  the 
o.xide  of  carbon  and  hydrogen,  n  '..ell  us  c  jmbinati  ins  of  the 
jirotoxide  of  nitrogen  mixed  with  hydr<igcn,  with  the  oxide  of  cai- 
Ikjii,  with  cyanogen,  and  the  bioxide  of  nitri  -gen  :iiixe>l  vvith  cyaro- 
gen.  The  main  object  of  the  experiments  vvas  to  detenui'ie  the 
amount  of  pressure  devclo]  cd  at  the  uiomcnt  of  explosion,  the  tei.i- 
per.iturc  produced,  and  the  specillc  heats  of  the  gases  at  various 
tein|>erutnre>,  and  especially  those  of  the  c  impiund  ga  e-.  On 
a  recent  note  ol  .M.  ii.  .Vndre,  Uy  IVot'.  .Sylvester.  It  is  shown  thit 
M.  Andre's  fhc'  (rem  is  a  liircct  c.>nso<|ueticc  of  the  generalisation 
given  by  the  author  to  Nci*  ton's  theorem  ("Universal  Arith- 
metic," j'art  2,  chap,  ii.)  on  the  imaginary  roots  of  equations.— 
Remarks  on  the  maps  of  Mad.-iga-car  from  the  Middle  Ages  to 
the  present  time,  by  M.  Alf.  Gtandidier.  The  author,  who 
identifies  Ptolemy's  Menuthias  with  Madagascar,  shows  that  this 
Island  was  known  to  the  Greek  and  Arab  geographers  ong  before 
its  rediscovery  by  the  Portuguese  in  1500  (not  i:i  1506  as  is  usually 
supposed).— On  the  principle  of  separate  watertight  compart- 
ments in  ship-building,  and  on  the  nrst  men-of-war  constructed 
on  this  principle,  by  M.  Bertin. — New  experiments  showing  how 
Nobili's  electro-chemical  rings  may  be  imitated  by  means  of  a 
continuous  stream  of  water  falling  from  a  cylindriol  tube  verti* 
cally  on  a  horizontal  sheet  of  black  glass  moistened  all  over,  by 
Sf.  C.  Decharme. — Description  of  a  new  prooem  of  genen^ing 
steam,  by  M.  Bordone. — Theorem  by  means  of  which  it  may  be 
ascertained  that  certain  algebnue  eqnations  have  no  posidve  root, 
hy  M.  Ddrir^  Andr&^Jf otam  hyparfactsian  ftinetlniia,  by  M.  R. 
nowd.^^)n  the  IgRmpa  of  fiDlte  oidar  tmnlalnrd  in  the  group 
of  uktetcnnhMtlve  aw  fcvcnfflile  nhtftnlinni  of  the  swond 
order,  tha^,  the  qnndntie  snbstitBtiaas  of  Qi— dm.  by  M. 
Atttonne. — On  linear  cgaatlom  of  Ilia  aaeoad  oidar  wkh  paitiBl 
diflerences,  by  H.  R.  lioaffilla.— -Not*  «■  dM  aggrdilam*  «f 
barium,  by  M.  G.  Aadr<.<— %  mm  mnp  of  idtmt  earn- 
pounds,  by  M.  R.  Ei^d.— 4)n  the  ondatloB  of  maathnl  bf 
means  of  the  permanganate  of  potassium,  by  M.  G.  Arth. — On 
two  campbolnrethanes  with  an  isomerons  relation  analogous  to 
that  preMsnted  by  M.  Pasteur's  ri^t  and  left  tartaric  adds,  by  M. 
Haller. — Experiments  on  the  toxic  or  medicinal  substances 
which  mod^  hivuioglobin,  and  especially  on  those  that 
convert  It  into  methafmoglohin,  by  M.  G.  Hayem. — On  the 
conditions  favourahle  to  the  development  of  root-suckers  in 
plants,  by  M.  E.  Mer.  - -Analysis  of  the  mineral  substances 
fi  .  l.!i:  ',  <ii  covered  by  M.  Hertrand,  and  pyrosmalitc,  found 
at  Danneuiora  in  .Sweden,  by  M.  Alex.  Gorgeu. — Note  on  the 
existence  of  manganese  in  a  state  of  complete  diffusion  in 
the  blue  marbles  of  Carrara,  Paros-,  and  the  Pyrenees,  hy  M. 
Diculafait.  —  <  In  the  coincidence  if  llic  transformations  observed 
in  the  Pons- Brooks  comet  with  its  passage  across  currents  of  a 
'f  hf  M.  <■  hapri.^Jf atipe  of  two  I 
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on  ckmentanr  umI  analjtical  chemistry  presented  to  the  Academy 
by  U.  Bakqinla  of  ^  loipaul  CoU^  Pdda. 

BSKUtt 

Phytleil  Bede^,  Felmaiy  8.->Pro£  Lampe  refcned  to 

two  recent  works  on  mechanics,  one  bj  Herr  Streints,  the 
other  by  Herr  Macb,  and  brought  forward  oeruin  problems, 
which  were  there  dealt  with  at  full  length. — Prof.  Schwalbc 
described  a  peculiar  ice-formation  he  had  observed  in  the  Harz 
towards  the  end  of  December  la^t  Under  a  temperature  of 
fruin  +  2°  t3  +  3*  C.  by  flay  and  -  1*  to  -  2'  C.  by  night,  he 
perccivetl,  on  a  ruad  imti  I  w  itli  grnvel  and  withered  leave, 
swcllin^^  of  till'  suiliicc  at  viriiii-i  spots,  \\hich,  on  clo^er 
inspection,  prnvc*l  la  he  ice-prn'ul  i'MLv  ij  ■  ri  111^;  f  t  iMi  thegronnd 
ana  pu«hiii'^  u])  its  topusost  strr  ium.  '  >ii  '.lie  luilrDicn  earth 
jtood  scp.Trato,  diminutive  icc-coliinm>  "f  fr^  rn  ihrcc  to  four 
centimetres  in  licijjht,  each  supporting  at  it-.  iii.]>cr  extremity  a 
little  stone 'T  a  withered  leaf  which  it  hail  lo  i  caed  fr.itn  tin: 
ground  and  in  the  cf^ur-c  of  growth  had  liitcd  ujiwanis.  Similar 
swellings  were  fi  uml  liv  Truf.  Sclnvall)c  on  rotten  twi^js  'y'lR 
on  the  grouiul.  In  these  the  rind  over  a  Urge  surface  w.i-. 
pushed  from  the  woo<l  by  icc-cxtrc- ceiites  of  soft,  lirilliant, 
a<l>estine  appearance,  and  unconmi<inly  delicate  to  the  I  »uch. 
They  ;uil)«-rtii  m  lari^c  nun. tier-,  to  the  1>  iIv  ..l  the  «o  d, 
anrl  rcichcd  as  t;ic.it  :i  IcriKth  a<  inc  ilrcuiictre.  I'ruf. 
Sch«allic  brouiiht  some  of  the-^c  »iihere<l  and  rotten  twigs 
with  him  to  lierlin,  and  it  wa>  in  liis  power  to  produce 
I  .n  them  at  any  time  the  phenomenon  ju->t  described.  For  this  pur- 
pose all  that  was  needed  w.n^  thorrnighlv  to  moisten  the  t»  ig,  in  such 
a  manner,  however,  that  no  water  dn>p]>cd  off,  and  then  to  let  it 
cool  slowly  in  a  cold  preparation.  Icc-cxcrc.^ccnccs  also  »)>• 
peared  of  themselves  on  twij^--  lying  in  the  garden  whenever  the 
temperature  fell  IjcIow  o'  C.  in  the  nigh;.  In  reference  to  the 
explanation  of  this  phenomenon,  I'rof.  Sch"all>e  fav,iured  the 
»i«W  of  Lc  (  onfe,  whT  had  described  the  matter  thirty  years 
l^0»  UmI  con:-i'!ci(.>l  it  as  an  instance  of  capillary  action.  In  the 
nroCW  of  slow  cooling,  the  water  in  the  ivjres  became  frozen 
nto  a  faudl  capiDny  tMte,  which  socked  the  water  up,  and  this 
in  tnm  beoomin^  congealed  shot  continually  further  u|>\>ards. 
In  this  way  the  little  stone  or  the  withered  leaf  h  iug  on  the  road, 
or  tlie  rind  on  tte  rotten  ttrw;  was  pnahed  oon»tantljr  fiuther 
•wny  fiOB  the snhMmtoai,  nadliftad  Bfnnurda. 

HiyBiological  Society,  Febrauy  15.— In  continuation  of 
the  address  delivered  by  him  at  the  la«t  sitting  of  the  Society, 
Dr.  J.  Munk  set  forth  the  further  course  of  his  insc-tigalions 
into  the  resorption,  formation,  and  deixisition  of  fats  in  the 
I'ninril  i"Kly.  After,  by  feeding  a  dog  on  raiie-scnl  i,d,  he  h.id 
fii  iiioii' tiate<l  tliat  heterogeneous  fats  were  absorbol  and  de- 
po-iitcd  in  the  animal  body,  he  j  i  s-cd  to  the  ijue^li  11  in  what 
manner  wa.s  the  resorption  cUVctid.  It  wjus  universally  as>mned 
that  the  fats  in  the  intestinal  canal  were  <  nnil^co,  ami,  a^  cninl-  , 
si  m,  entered  through  the  intestinal  villi  into  ilie  chyle  vc  - 
S'l-.  In  oi'lci  to  llie  i>roduclion  of  an  emulsion  it  «:i-  «■ 
lirst  of  all  necessary  that  the  fat  should  liecome  fluid  at  tin-  tcm- 
I  er.iture  of  the  Iwdy  ;  and  second,  that  the  intestinal  (.  'Utent. 
should  be  alkaline.  .■X'-  wa-,  however,  well  knoH  ii,  thete  were 
fats  vihich  did  i  ot  melt  unl'  ^  at  a  tciuperaturc  of  over  40  t.. 
50°  C,  that  i^,  they  c  riild  iiot  iK-Lonie  lluid  at  the  tcmjHr.iturc  of 
the  body — invut  -n  smt,  f  r  ex;Mi  I  lc,  which  was  thcu'forc  in- 
capable of  '  em <  iiit:l^;''ii  i  i  the  iii'c  final  canal.  Still  le-s  ...i 
WcieSlii-  irjl.ii.  ic  <  \  mult  on,  \s\  itii  toiild  be  oidy  melted  at 

hitjhfr  tc'm]ieraturrs.  It  httil  thcictore  to  be  cxpcriment.iliy 
pr. ..cii  w hcther  such  fats  generally  were  rcsorbed.  Dr.  Munk. 
^  «i  .1  year  ago  briefly  related  to  the  Society  an  experiment 
l  i  'fd  t  >  till  end,  in  which  he  fid  a  dog  withmultr>n  •.ucl.  It 
h.id  yi(rldc<t  a  jKisitive  result.  The  fat  taken  from  the  l>ody  of 
the  dog  which  had  been  fed  on  mutton  suet  was  estentinlly 
distinct  from  the  normal  fat  of  .t  dog,  b  'th  by  it.s  whiter  colour 
and  by  its  orcaicr  eo  l^istence.  On  chemical  examination,  too, 
it  was  confirmed  that  the  dog  had  de|iosited  mutton  suet  in  its 
IxKly.  The  cxix-rimeuts  now  in  question,  which  the  speaker 
described  at  greater  kogth,  were  of  >.uch  a  kind  that  a  dog  n-as 
bropght  to  a  slate  of  eqnilibriam  in  respect  in  nitrogm, 
that  is,  to  >.Hch  a  stite  that  just  a*  much  nitrogen 
was  .secreted  from  the  bjdy  as  was  supplied  it  with  the 
foxl.  At  certain  epochs  alon^  with  the  albumen,  either 
lard  or  mutton  suet,  or  the  aebacic  ncids  of  mutton,  were  ad- 
ministered for  a  number  of  days,  and  during  that  lime  ctrefol 
analyses  were  made  of  the  evacuations.  By  these  analyses, 
besides  the  abwre-mentioaed  ^t  of  the  dcposbbn  of  aintton 
»iMt  in  di*  euine  body,  it  was  cstaUishad  that  the  laid  was 


almost  c  jmplctely  used  up,  only  2  per  cet.t.  having  been  lost  to 
the  b.xly  in  the  c\  icualion^,  while  of  the  mutton  suet  about  94 
per  cent,  was  ab^orlxtd  in  the  intestinal  canal,  and  even  of  the 
sebacic  acids  of  mutton  86  to  87  per  cent,  was  taLca  up,  U 
the  last  case  the  quantity  of  nitrogen  secreted  was  fonealiit 
greater  than  the  quantity  received,  so  that  a  part  of  lh<!  aliiMal- 
I  ary  albumen  was  decomposed.  Mutton  suet,  or  the  tefascic 
acids  of  mutton,  might  therefore  be  used  for  feeding ;  in  tke 
excrements  a  larger  quantity  of  free  scfaacic  adds  and  of  soipk 
along  with  neutral  (at  v<as  always  found,  a  fact  which  indicsld 
a  splitting  of  the  neutral  alimentary  fats  in  the  interior.  Tlx 
enistence  of  '■uch  a  splitting  of  the  nctttral  fats  was  also  con- 
firmed by  the  demonstration  that  the  c  mtent*  of  the  saiaU 
intestine  never  showed  alkaline  reaction,  but  reacted  either  ui 
an  flcid  or  neutral  manner.  This  could  not  be  referred  touf 
extensive  transition  of  the  contents  of  the  stomach,  for  tkie 
small  intesitine  was  found  to  be  always  very  lax  and  alatoit 
empty,  if  an  excitement  of  stronger  pcriHaltie  moVMMats  wm 
carefully  avoided  during  the  experiments.  A  pneai  of  eawl. 
sion  on  the  part  of  the  mnttoo  snct,  whieh  from  ils  consisteke 
ofloed  gnat  diAonltiek  mntttwicmetCveiiM  acesnat  «f  ik 
rcaetltn  of  tiwlntesdadconteiib^  bccxdnded6mlheii«H«k 
and  Dr.  Hunk  was  of  opinmo  that  the  deaonatrmted  tpiitliBg«f 
the  ftits  nu»t  play  a  verv  important  part  in  tta  abtorptkw,  ik 
nature  and  nanaerof  wUch  tmnld  ha«»  to  lit  iMdicd  by  iankr 
investigatiou.  Lrtdy,  mkiwsoopleal  deMOMtmloo*  fad  bsi 
giveo  Vf  oAcr  obeerveis  that  lymphatie  corpincles  sttqri 
towards  Oe  free  iatestind  snrfsoe,  and  there  supplied  thin 
sdm  with  alimentary  substance*,  laden  with  whioi  thnmrii 
strayed  back.  Such  a  mechanical  absorjifion  »  as,  in  Dr.flasa't 
opinion,  higfaly  probable  in  cases  in  which  the  (ill  Vis  BM 
liquefied  by  the  temperature  of  the  body,  as,  for  example,  ioAe 
case  of  feeding  on  mutton  suet. — Dr.  Benda  described  uiicn>- 
scopic  preparations  which  he  made  from  tuberculous  kilscyt, 
and  which  he  eiUfailed  to  the  Bcnben  of  the  Society  fv  their 
ins]iection. 

CltKlsiiANIA 

Society  of  Science,  February  i. — Dr.  Collet  de-cril<d  it>: 
Htryx  iottalis,  a  remarkable  ceep-sca  fish,  and  the  nortberii 
representative  of  the  1,'entJs  /V  r),t,/<T,  >o  common  in  the  Chali 
period,  and  its  relation  toAjrjM  J-.yaiinctytus  of  Maiidri  ind 
Japan.  —  IVof.  Lochmann  me-itnaied  n  case  of  p.  io  ninj  by  g*'. 
and  refcrrcii  to  the  intluenec  of  suiilerrancati  air  on  the  hiuuin 
organism.-  Prof.  I.ie  presented  a  (laper  on  the  common  tbef»> 
of  differential  tquatioii^. — Dr.  Kja-r  dccrilicd  two  sfeofs  •  ' 
moss,  Hylocomium  squarroium  and  Climeuium  drndraidti,  wkidi 
were  discovered  in  the  clay  in  the  hill  in  w  hich  the  hills' 
Norse  Viking  ship  was  found  near  Sandefjord  in  18S0. 
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THURSDAY,  MARCH  ao.  1884 


A  BIOLOGICAL  LABORATORY  OH  THE 
ENGLISH  COAST 

ARRANGEMENTS  have  been  made  for  a  meeting  in 
the  rooms  of  tbe  Royal  Society  at  half-past  four, 
on  Mondtf,  Marcii  31,  tte  object  of  which  it  to  foam]  a 

Soriety  having  for  its  purpose  the  establishmertt  md 
maintenance  of  a  well-equipped  laboratory  at  a  suitable 
point  on  Oe  English  coast,  similar  to»  if  not  qidto  so  ex- 
tensive as,  Dr.  Dohrn's  Zoological  Station  at  Naples. 

The  value  of  such  an  institution  to  the  progress  of 
zoological  science,  and  the  simple  necessity  %vhich  exists  | 
for  the  thorough  and  detailed  knowledge  only  to  be  I 
gained  by  the  constant  work  of  a  well- supported  labora-  I 
tory  devoted  to  the  complete  exploration  of  a  definite 
area  of  sea-bottom,  if  any  reasonable  action  is  to  be  taken 
in  regulating  and  improving  Britisli  sen  fidMries,  have 
been  set  fortli  at  wirious  time^  in  thSSO  pSfSS during  the 
past  year  in  connection ^with*the  confenaees  held  at  tbe 
Fidieries  Eidiflrition. 

Kni^ish  naturalists  have  at  length  determined  to  do 
their  best  to  bring  about  the  foundation  of  tbe  desired 
fatbontorjr.  A  large  sam  of  monejr  will  be  needed  in 
order  to  secure  a  site  and  erect  the  ncccssan-  buiHings, 
besides  the  provision  of  an  annual  income.  Tbe  Society 
will  be  able  to  nise  these  funds  and  to  adndnister  them 
in  a  more  satisfactory  way  than  would  be  possible  were  the  ' 
matter  taken  in  hand  by  a  few  private  individuals  only. 
The  hboratory,  when  once  set  going,  together  with  its 
boats  and  fishermen,  will  be  used  for  the  purpose  of 
carrj'ing  on  investigations  by  any  natiualists  who  are 
members  of  the  Society,  and  nay  desire  from  time  to 
time  to  avail  themselves  of  its  resources.  Its  work  will 
tbcrefoje  be  chiefly  carried  on  by  volunteers,  and  it  is 
quite  certain  that  there  are  a  very  large  number  of 
thoroughly  competent  naturalists  who  ate  only  waiting 
for  tbe  opportunity  thus  aflbrded.  At  present  soch  men 
are  to  be  fournl  scattered  here  and  there  on  our  coasts, 
making  shift  to  carry  on  observations  without  laboratory, 
bottSi  er  any  effident  appliances.  EventnaUy  it  will  no 
doubt  be  possible  to  place  ;i  (lu  ilitlcd  observer  in  charge 
of  the  laboratory.  The  laboratory  will  also  be  avail- 
able fbrqwcU  invest^ations,  for  iridcb  a  pobOc  body  Or 
other  Mitbority  may  have  employed  the  services  of  a 
naturalist 

Apart  from  the  oonvenienoes  which  it  can  a£fb(d  and 

the  value  of  the  moral  eflfect  of  combined  action  even  in 
scientific  investigation — the  continuous  worlcing  of  a 
nnmbsr  of  natnralists  at  one  spot  has  a  most  important 
reaction  upon  their  work.  In  proportion  as  a  particular 
area  becomes  thorouglily  familiar  in  this  way,  it  becomes 
«asy  to  obtain  special  anbnsls  and  plants  fin-  study  which 
were  at  first  regarded  as  rare,  or  were  altogether  unknown 
in  the  locality.  Tbe  thorough  and  long-continued  opera- 
tions of  such  a  laboratory  Iiave  naturally  enough  the 
value  of  systematised  work  as  compared  with  the  casual 
dippings  and  exploratory  incnrslons  of  the  isolated  natu- 
ralist who  spends  a  month  in  one  year  at  ttiis  plaoe  and  a 
month  in  another  year  at  another  plaoe. 
Voi.  X3mL->Na  751 


Already  in  Scotland,  on  the  Firtb  of  Foilh,  dose  to 

Edinburgh— through  the  admirable  energy  of  Mr.  John 
Murray,  tbe  director  of  the  Challenger  Expedition  pub- 
Iications->a  small  laboratory  has  been  set  np^  and  lands 
obtained  for  carrying  on  its  work  by  the  engagement  of 
young  naturalists  to  investigate  special  problems.  Tbe 
English  laboratory  wiO  be  erected  at  a  point  as  ridi  as 
possible  in  respect  of  its  m  nrinc  fauna,  and  at  the  same 
time  in  proximity  to  important  fishing  grounds.  No 
locality  has  yet  been  decided  upon,  bat  both  Torquay 
and  Weymouth  have  been  sug^f-'ted  as  presenting  the 
desired  combination.  Ever)  thing  tlepends  on  the  amount 
of  pecuniary  support  which  the  Society  will  be  able  to 
obtain.  A  great  work  maybe  done  if  sufficient  funds  are 
forthcoming ;  a  smaller  work  will  be  accomplished  with 
smaller  funds,  and  carried  on  in  the  firm  expectation  of 
gaining  increased  means  of  activity  as  results  are  pro* 
duced  justifying  the  enterprise. 

Rut  as  a  matter  of  fact,  no  tent.itive  method  of  procedure 
is  needed.  It  is  quite  ceruin,  from  the  experience  obtained 
in  other  countries,  that  a  properly  provided  observatory— 
with  good  workinij;  looiaN,  large  and  small  tanks,  sea- 
water  pump,  a  steam  launch  and  well-txained  fishermen 
and  permanent  staff— can  turn  out  results  which  are 
numerous  and  valuable  in  proportion  to  the  completeness 
of  the  arrangements  and  the  experience  of  the  permanent 
staff.  France  was  the  first  coantry  to  start  such  marine 
laboratories  or  obscr\'atories.  .At  present  there  are 
several  in  operation  on  the  French  coast — viz.  at  Roscoif, 
at  Concamean,  at  Villefranche,  and  near  Cette.  Italy 
boasts  of  the  great  international  laboratory  founded  and 
carried  on  with  wonderful  pcr-severance  and  success  by 
Dr.  Dohm  at  Naples.  An  idea  of  the  cost  of  a  really 
first-rate  institution  of  the  kind  may  be  gathered  from  the 
fact  that  the  palatial  building  in  the  V^illa  Nazionale  at 
Naples  with  its  fittings  and  fishing-boats  represents  a 
capital  of  20^000/.,  whilst  the  annual  expenditure  is  over 
4000/.  Austria  has  such  a  laboratory  at  Trieste,  maintained 
by  the  Imperial  Government.  Among  the  most  successful 
of  such  laboratories  have  been  those  established  on  the 
eastern  coast  of  the  United  States.  That  at  Beaufort, 

directed  by  the  Johns  Hopkins  Ut)i\  cr:^:ty,  has  furnished 
an  extraordinary  amount  of  interesting  results  through 
the  activity  of  Mr.  Brooks  and  the  young  naturalists  of 
the  Ignited  States  who  make  use  of  it.  That  erected  by 
Prof.  Alexander  Agassiz  at  Newport  (Maine)  is  no  less 
satisfactory  as  an  evidence  of  the  ntiltty  of  such  institu- 
tions.  Since  the  foundation  of  these  laboratories  (within 
the  past  decade)  our  knowledge  of  marine  organisms  has 
increased  at  an  enormous  rate :  without  them  we  should 
have  gone  on  in  the  casual,  uncertain  way  which  neces- 
sarily arose  from  the  fact  that  every  naturalist,  before  the 
foundation  of  these  laboratories,  had  to  establldi  his  own 
little  workshop  for  the  summer  and  to  make  n  fresh 
start  in  an  unexplored  locality,  or  in  one  explored  only  by 
the  efforts  of  himscH  al  >ne. 

The  meeting  on  March  31  promises  to  be  one  of  great 
influence.  Prof.  Huxley,  P.R.S.,  is  to  preside.  Prot 
Flower,  Prof.  Moseley,  Prof  Milnes  Marshall,  Sir  Lyon 
Playfair,  Mr.  W.  S.  Cainc^  M.P.  (one  of  tbe  Commission 
on  Trawling),  Pn»f.  MIdinl  Foster,  PnC  Ray  Lankester, 
Dr.  Albert  Cunther,  Dr.  W.  B.  Carpenter,  Mr.  Gwyn 
Jei&eys,  Dr.  P.  L.  Sdaier,  Mr.  Frank  Crispy  Sir  John 
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Lubbock,  and  other  gentlemen,  have  signified  their  inten- 
tion of  bcin;^  present  nn<I  supportingthcnsolutionsirilicll 
arc  to  be  Mibtnittod  tn  tlic  incctinjj. 

We  beg  to  refer  tho;e  of  our  readers  who  arc  intWHedin 
this  subject  to  the  articles  pubhsbed  during  the  patt  year 
in  Naturr,  and  to  the  arguments  advanced  in  support  of 
the  proposal  to  found  such  a  laboratory,  together  with  a 
sketch  of  the  relation  of  loological  science  to  the  well- 
bdng  of  British  fisheries,  in  the  address'  on  the  Scien- 
tific Results  of  the  Fisheries  Exhibition  delivered  by 
Prof.  Ray  Lankester  at  the  conference  on  July  19,  and 
pabltihed  bjr  the  ExhtUdon  ComtnittM. 


THE  UNiTY  OF  NATURE 
The  Unify  i/Nahire.  By  the  Doke  oTAiKylL  (London: 

Str:i'nn,  1RR4.) 

THIi>  boo'x  is  in  our  judgmeDt  a  dreary  failure. 
Although  in  the  mere  matter  of  style  it  is  a  well 

written  popular  exposition  of  what  we  imy  call  the  com-  i 
fortable  way  of  lookiqg  at  things,  in  all  matters  of  deeper 
importance  it  is  atterly  barren.  Throughont  its  five  or 
six  hundred  pages  tlicrc  is  no  sii^'t^  original  observation 
in  science,  nor  any  single  original  thought  in  anything 
t'lat  desores  to  be  called  philosophy.  Moreover,  if  re- 
garded only  as  an  expssition,  the  first  chapters  are  tedious 
on  account  of  the  redundant  manner  in  whidi  elementary 
sdence  is  explaiaed,  while  the  later  chapters,  in  wUch 
the  author's  views  on  varioui  philosophical  questions  are 
unfolded,  display  a  feebleness  of  thought  and  argument 
which  renders  them  even  more  tedious  than  the  earlier 
ones.  In  short,  the  surr-.^s-ixe  e-».i>s  strongly  remind 
us  ot'  a  series  of  Scotti<il>  sermons.  1  here  is  everywhere 
a  narrow  consistency  in  the  doctrine,  which  is  presented 
in  a  rhctirical  precision  of  style;  but  the  discuision 
never  seems  to  gel  Ixlow  the  surface,  while  even  surface 
difficulties  are  either  unperceived  or  intentionally  avoided. 
On  this  account  the  discussion  itself  tends  to  illus-  I 
trate  the  principle  of  "  unity "  with  which  it  is  con- 
cerned ;  it  begins,  continues,  and  ends  in  a  monotone. 
No  matter  how  fearfully  out  of  tune  this  may  be  with  any 
of  the  notes  struck  by  the  greatest  men  of  our  time,  the 
Duke  of  Ar^.ll,  like  a  lli-hland  piper,  isdoif  tO  every 
other  music,  anl  drowns  all  else  in  the  one  cmtinaoas 
drone  of  his  own  particular  instmnient. 

Tlie  pigcs  of  a  scientific  journal  are  not  suited  to  an 
examination  in  any  detail  of  the  parts  of  the  book  to 
which  these  general  remarks  apply.  We  shall,  therefore, 
procee  1  to  examine  the  more  purely  scientific  strands 
which  are  woven  into  the  texture  of  the  work.  In  this 
c-toaection  the  chief  topic  which  meets  us  is  that  of 
"  Animal  Instinct  in  Relation  to  the  Mind  of  Man.'' 
Here  the  main  question  which  is  dealt  with— that  as  to 
tho  mode  of  origin  and  development  of  instincts — appears 
to  us  most  inefficiently  treated.  The  object  of  the  writer 
is  to  argue  that  the  phenomena  of  instinct  point  directly 
to  the  design  of  a  Creator,  who  correlates  instinct  with 
structure  and  environment.  So  far,  of  course,  every 
evolutionist,  who  is  also  a  theist,  may  go.  But,  in  order 
to  enforce  view,  the  Duke  proceeds  to  argue  that  the 
phenomena  in  question  are  of  so  mysterious  a  natin« 
that  it  is  not  posrible  to  point  to  any  causes  of  a  proxi 


mate  or  physical  kind  which  may  reasonably  be  supposed 
to  produce  them.  Now  it  would  be  easy  to  show — were 
this  the  place  to  show  it— that  the  writer  has  here  adopted 
a  Avcak  position  even  as  an  apologist  ;  but,  to  consider 
the  matter  only  from  the  side  of  science,  surely  it  shows 
some  grave  want  either  of  judgment  or  of  consideration 
to  make  the  kind  of  st.itemcnts  of  wUch  tilB  felloiriaiC 
may  be  taken  as  fair  examples  : — 

"  1  can  therefore  see  no  light  in  this  new  explanarioo 
to  aceeont  for  the  eaistence  of  instincts  which  are 
certainly  antecedent  to  all  individual  experienoe — the 

expIan.ation,  namely,  that  they  are  due  to  the  experienoe 
of  progenitors  '  (ir,,.uiisei  in  the  race.'  It  involves 
assumi)tion>  coiur.iry  to  tiie  analogies  of  nature,  and  at 
v.iriaiice  \i.i;h  the  fundamental  facts,  which  are  the  be-t, 
and  indeed  the  only,  basis  of  the  theory  of  evolution. 
There  is  no  probability — there  is  hardly  anv  possibility— 
in  the  supposition  that  experience  has  had,  in  past  times, 
some  connection  with  tnstmct  which  it  has  ceased  to  have 
in  the  present  day.  * . .  There  was  a  time  when  aaiaal 
life,  and  with  it  animal  instincts,  began  to  be.  Bat  we 
have  no  reason  whatever  to  supp  >se  th  it  the  nature  of 
instinct  then  or  since  has  ever  been  difYcrent  from  its 
n  iture  now.  On  tlie  contrary,  as  we  have  in  nature 
ex.tmples  of  it  in  infinite  variety,  fro:n  the  very  lowest  to 
the  very  highest  forms  of  organisation,  and  as  the  same 
phenomena  are  everywhere  repeated,  we  have  the  best 
reason  to  conclude  that,  in  the  p.isi,  animal  instinct  has 
ever  been  what  we  now  see  it  to  be  congenital,  iimaiev 
and  wholly  independent  of  experience."  * 

Such  passages  as  these  scarcely  admit  of  comment, 
because  all  that  can  be  said  about  them  is  that  the  writer 
has  either  never  read,  or  has  con^iletely  foigotten,  the 
whole  of  the  Hterature  to  which  he  alludes.   No  evoh- 

tionist  has  ever  entertained  the  suicidal  '  i.|)p-)s;tion  that 
experience  has  had,  in  past  times,  some  connection  with 
instinct  which  it  has  cesMd  to  have  in  the  present  day 
and  the  conclusion  that  in  the  absence  of  ao  absurd  a 
supposition  the  only  alternative  is  to  regard  instinct  as 
always  having  been  wholly  independent  of  esperienee  is 
a  conclusion  which  stands  in  direct  opposition  to  all  tha", 
constitutes  "  evolution  "  a  "  theory.''  Of  course  no  one 
is  botmd  to  accept  this  theory ;  it  may  be  rejected,  or  it 
may  be  left  unmentioned  ;  but  it  is  futile  to  set  up  a  non- 
sensical form  of  words,  and  then  to  call  the  absurdity  the 
"  theory  of  evolution.*' 

And  these  are  no  mere  chance  expressions,  which,  if 
standing  alone,  might  be  indicative  only  of  carelessness- 
The  whole  of  the  dissertation  on  instinct  is  pervaded  by 
a  similar  misapprehension,  or  want  of  ajqirehension,  of 
the  fundamental  ideas  of  the  newer  phtlow^y  which  the 
writer  appears  to  suppose  that  he  is  considering.  Thus, 
he  fails  to  perceive  that  the  doctrine  of  natural  seiectioa 
has  any  hearing  upon  the  subject,  while,  with  referenee  to 
the  factor  of  what  Mr.  Darwin  called  '*inlMrited  haht^" 
he  says : — 

"  If  the  habits  and  powers  which  are  now  pordy  innate 
and  Instinctive  were  once  less  innate  and  more  deliberate, 
then  it  wiflfttUow  that  the  eariier  faculties  of  animals 
have  been  higher,  and  that  the  later  faculties  are  the 

lower  in  the  scale  of  intelligence.    This  is  hardly  oon- 

sistent  with  the  accepted  idea  of  evolution,"  &c. 

Comment  is  needless.  We  shall,  therefore^  notice  only 
one  otiier  point  with  rsferenoe  to  the  «say  on  iastinei, 
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and  thii  is  the  ditliculiy  which  is  thus  manufactured  to 
meet  dM  Mpuifliicc  tlKOiy« 

"  UkI  there  ever  exist  in  any  former  period  of  the  world 
what,  so  far  as  I  know,  does  certainly  not  exist  now — any 
animal  with  dispositions  to  enter  o»  a  new  career,  tlUNIgllt 
of  and  itnagineofor  the  first  time  by  itself,  unconiMcted 
with  any  organs  alreaidy  fitted  for  and  appropriate  to  the 
purpose  ? .  .  .  The  qiit-stions  raised  when  a  young  dipper, 
whicli  had  never  before  seen  the  water,  dives  and  swims 
with  perfect  ease,  are  questions  whi' h  !lu-  theory  of 
organised  experience  does  not  even  tend  to  solve  ;  on 
the  contrary,  it  is  a  theory  which  leaves  these  ques- 
tions precisely  where  they  were,  except  in  so  far  as  it 
may  tend  to  obMwe  tliem  l»y  obvieut  cosfosiooi  of 
thought." 

Here  one  would  have  thought  that  the  writer  need  not 
have  gone  fiutber  than  the  imtaece  which  he  himself 

gives  to  have  found  evidence  of  the  growth  of  an  instinct 
by  the  acxumulation  of  hereditary  experience  or  habit, 
and  as  yet  ancoaiicctcd  with  the  "oisuu  alMady  6tted 
for  and  appropriate  to  the  purpose."  For  the  dipper 
belongs  to  a  non-aquatic  family  of  birds,  and  therefore 
has  no  oifsiis  specially  adapted  to  its  aquatic  instincts. 
In  particu!  ir  it  has  no  webs  to  its  feet ;  and  thcrcfnre.  so 
far  as  the  structure  and  affinities  of  the  bird  can  in  them- 
selves arg\ie  anything,  they  spealc  most  distinctly  in 
f ivf  tir  of  the  view  that  the  species  must  have  developed 
aquatic  in-^tincti  while  not  yet  having  had  time  to  develop 
the  "  appropriate  organs."  It  would  beilO  SBSwcr  to '-.-ly 
that  this  species  does  not  need  these  organs;  el>e  why 
are  they  needed  by  all  the  familus  of  birds  which  present 
the  same  instincts  ?  Or,  conversely,  can  it  be  said  ^hat 
these  same  organs,  1./.  webbed  feet,  stand  in  any  special 
correlation  with  the  existing  instincts  of  the  upland 
geese,  which,  being  terrestrial  in  their  habits  (though 
aqoatic  in  their  affinities),  never  use  them  for  swimming 
or  diving?  Short  of  historical  or  palseontological  know- 
ledto  (which  in  the  case  of  instinct  is  of  course  impos- 
ribkr]^  we  could  have  no  stronger  evideiKc  of  transmuta- 
tion Ann  is  aflbrded  I>y  these  two  compteiuenlui y  cases, 
in  one  of  which  the  .ibsencc  of  a  structure  points  to  the 
recent  acquisition  of  the  instinct,  while  in  the  other,  the 
prntnee  of  this  stiucture  poiats  to  the  fomtr  odstenoe 
of  tlM  instinct  now  obsolete.  Analogous  ca?cs  occur  in 
tiie  species  o^  ground-  parrots  and  tree-frogs  which, 
while  ntaiaing  their  aacefltFal  structures  adapted  to 
climbing,  hav«  BswccthdMs  «Dtirdy  lost  their ^rboieal 
instincts.  V 

Moreover,  a  strange  want  of  thought  is  shown  by  the 
remark  that,  ?o  far  as  the  writer  knows,  "  there  certainly 
docs  not  exist  now  any  animal  with  dispositions  to  enter 
on  a  new  career,  thought  of  and  imagined  for  the  first 
time  by  itself."  It  is  enough  to  quote  the  complete 
change  in  the  instincts  of  nidtfication  which  has  been 
observed  to  take  place  in  the  house-sparrow,  and  in 
several  species  of  swallov,  since  these  birds  first  bad  tlie 

)  opportunity  of  hnildbig  on  houses ;  or  the  more  recent 
and  perhaps  more  remarkable  case  of  the  mountain 
parrot,  which  has  been  observed  to  manifest  a  "  progres- 

,  sive  dBvdopnent  of  change  in  habits  from  the  simple 
tastes  of  a  honey-eater  to  the  s.ivagonc-s  of  tc;ircr  of 
flesh."    Many  similar  instances  might  be  given,  and,  as 

I  showing  thatthsy  an  not  anooamoB,  I  may  lemailt  that 


a  very  instructive  one  is  published  by  Dr.  Rac  in  a 
recent  number  of  this  journal. 

.So  mu  ll,  tlicn,  for  the  Duke  of  Aigyll's  views  on 
instinct.  Scarcely  less  unsatisfactory  are  his  views  on  rudi- 
meatary  organs.  The  explanation  which  he  adduces  to 
account  for  these  structures  is,  not  that  they  are  remnants 
of  organs  useful  in  the  past,  but  that  they  are  prophesies 
of  org.tns  which,  when  more  fully  developed,  are  to  be 
of  use  in  the  future.  We  have  no  space  to  criticise  at 
any  length  this  wholly  untenable  inversion  of  Mr.  Dar- 
win's teai'bing ;  but  we  think  it  will  be  cnou;,'b  to  notice 
the  singularly  unfortunate  instance  which  the  Uuke  selects 
to  illustrate  his  theory.  This  instance  is  that  of  tlie 
wh.iles,  and  he  says  th.it  Mr.  D^iiwin's  views  of  the  nidi- 
mentary  organs  here  to  be  met  with  obliges  us  to  sup- 
pose that  the  ancestors  of  the  wiules  were  once  terrestrial 
qii.idiupe  Is,  .and  in  that  case  wot.irt  with  the  conceptioti 

\  of  hind  Umbs,  and  of  the  quadrupedal  mammal,  fuUy 

I  formed  a^  perfectly  devdoped.  Whereas,  if  we  aeeqtt 
the  possibility  of  useless  or^'ans  being  the  beginnings 
and  rudiments  of  structures  which  are  there  bc<-ause  the 

I  germ  has  always  within  it  the  tendency  to  produce  them, 
tht^n  we  catch  sight  of  an  idea  which  has  the  double 
advantage  of  going  nearer  to  the  origin  of  species,  and 

:  of  being  in  haimoay  with  the  analogy  of  natural  opera- 

j  tions  as  we  sec  thcin  now."    Is  not  this  enough  ?  When 
I  we  remember  the  eloquence,  as  it  were,  with  which  the 
!  whole  organisation  of  the  Cetsfffa  idls  tts  of  thdr  having 
I  been  originally,  like  other  mammals,  terrestrial,  it  seems 
I  that  the  Duke  could  luve  chosen  no  worse  example 
'  whereby  to  illustrate  his  hypothesis, 
i    Passing  now  to  the  long  discussioa  of  the  question 
j  whether  savages  should  be  regarded  as  the  prodnct  of 
I  evolution  from  lower  levels  of  hunun  life,  or  of  degrada- 
I  tion  from  higher  levels,  we  may  say  in  general  terms  that 
by  adopting  the  btler  hypothesis  as  applying  to  "all 
'  savages,  the  Duke   sets  himself  in  opposition  to  the 
j  theory  of  evolution  as  a  whole.   Moreover,  be  does  not 
'  appear  to  have  reflected  diet  the  qaestioo  is  not  one 
[  which  can  be  invest'  ^atod  or  decided,  .is  it  were,  in  the 
i  lump.   It  is  quite  Ukely  that  some  savages  have  fallen 
from  a  higher  to  a  lower  levd  of  savagery;  it  by  no  means 
follows  that  ail  savages  have  done  the  same.    Further,  if 
we  were  to  suppose  that  they  did,  from  what  level  of 
dvillsed  or  ef  wicNflised  Ole  are  «•  to  suppose  that  Aey 
all  started  ?    This  hyjiothesis,  as  a  general  explanation  of 
the  savage  state  of  man  is,  indeed,  ;is  incoherent  as  it  is 
I  obsolete ;  yet  it  is  net  more  so  than  certain  odier  views 
upon  the  savage  state  to  which  this  writer  gives  expres- 
sion.    Thus,  his  chief  contention  is  that  savage  man 
shows  hiaedf  to  b^  as  it  were,  out  of  joint  with  the  rest 
of  Nature,  or,  as  he  expresses  it,  an  "  evident  departure" 
from  the  unity  or  order  of  Nature.    Perhaps  it  is  enough 
;  to  say  of  a  doctrine  which  from  a  scientific  point  of  view 
is  so  peculiar,  that  it  ought  to  have  prevented  the  author 
firom  styling  his  boolc  "  The  Unity  of  Nature." 

We  have  no  space  left  to  consider  the  only  other  topic 
that  calls  for  consideration  in  these  columns,  viz.  the 
essay  on  the  Moral  Sense.  The  whole  treatment  of  this 
subject  appears  to  us  most  fcLble.  It  is  also  most 
Hiaccuratc,  as  the  following  quoution  will  suffice  to 
show: — 


\ 
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"It  has  been  laid  dinvn  ttiat  evolution,  in  its  most 
perfect  conception,  would  be  such  t)iat  the  development 
of  every  creature  would  be  compatible  with  the  cqaal 
devdopment  of  everv  other.  In  such  a  t]nteni  it  it  said 
there  would  be  no  'etruKgle  for  existence— no  harmful 
competition,  no  mutual  devouring — no  death'  (Herbert 
Spencer,  'Data  of  Ethics,*  chap.  ii.  pp.  18,  19).  The 
insttired  imaginings  of  the  Jewish  prophets  of  some  future 
time  wlicn  the  lion  sli.ill  lie  clown  with  the  l:imb,  and  the 
ideas  which  h.i\c  clustrrc  i  lo.mil  tlic  Christian  heaven, 
are  more  probably  the  real  origin  of  this  conception  than 
any  theory  of  evohitioo  founded  on  the  facts  and  laws  of 
nature." 

It  is  needless  to  say  that  no  more  ridiculous  travesty 
dian  Ais  could  well  he  imaghied,  or  that  no  sodi  ahtordity 

as  that  which  professes  to  be  form.illy  (jiinted  from  Mr. 
Spencer  is  to  be  found  either  under  the  reference  given  or 
in  any  other  part  of  his  writings.  In  short,  this  "most 
perfect  conception"  of  evolution  is  ,1  pure  invention, 
which  reads  almost  as  if  it  were  intended  to  misinform 
the  tminfbnned.  We  do  not,  however,  suppose  that  such 

is  the  r.Tsc.  This  extreme  of  inarruniry  we  t.ikc  to  have 
been  reached  by  the  habit  of  drawing  upon  "  inner  con- 
sciousness,*' until  not  only  the  aAiole  sense  and  suhstance 
of  other  writings  are  perverted,  but  even  the  most  pure 
and  delicious  nonsense  is  seen  by  "the  mind's  eye  "to 
occur  m  p.vrticnlar  words  on  a  psrtkular  pafe  of  some 
other  book. 

If  space  permitted  or  need  required,  we  could  point 
out  other  inaccuracies,  and  even  still  greater  absurdities,  | 
both  in  this  chapter  and  elsewhere  ;  but  we  have  doubt- 
less already  SMd  more  than  enough  to  show  that  "  The 
Unity  of  Nature  "  can  scarcely  be  conddered  a  SOOOessful 
woik  from  a  scientific  point  of  view.  | 

GlOROK  J.  ROMAMBS 


OUR  BOOK  SHELF 

The  EUctridatis  Direcioryy  with  Handbook  /or  1884. 
67  pp.  (London :  EUeMdem  Office,  1884.) 

This  work,  now  in  the  second  year  of  publication,  con- 
tains much  information  of  use  to  electric  and  telegraphic 
engineers.  Amonj^st  its  contents  are  comprised  a  list  of 
new  electric  companies,  a  list  of  provisional  orders 
granted  by  Parliament  for  electric  lighting,  a  Bst  of  the 
"Bridsh  Cable  Fleet,"  a  list  of  Brititb  railways  and  rail- 
way  oflicials,  a  hix\y  complete  directory  of  the  professions 
and  trades  connected  with  electricity ;  also  a  large 
amount  of  statistical  information  about  different  kinds 
of  clvn  lino  machines,  electric  lamps,  and  telegraph  tariffs, 
much  of  w  hich  w  ill  doubtless  be  out  of  date  m  twelve 
moatll^  titnc.  There  is  also  an  obituary  of  electricians 
deceased  in  1883,  a  tabic  by  Mr.  C.eipel  of  the  cost  of 
electric  conductors  as  calculated  by  Sir  W.  Thomson's 
formula,  and  a  set  of  tables  by  Mr.  Crawley  for  correc- 
tions meastmoMnts  m  horae-power  and  in  watts. 
These  two  sets  of  tables  are  the  only  portion  of  the 
work  claiming  independent  scientific  value.  We  object 
entirely  to  Mr.  Crawles"-.  gratuitous  remark  in  the  pre- 
fatory par,ij;r.iph  of  his  section  lh.it  the  accepted  system 
of  clectri :  units  was  "  really  foisted  upon  electricians  by 
men  devoted  more  to  theoretic  than  to  practical  work." 
Nothing  could  be  l  urtber  from  the  truth  than  to  accuse 
Mr.  Latimer  Clark,  Sir  Cliarles  Bright,  who  originated  the 
system,  and  Sir  VHllkm  Thomson,  who  did  so  moch  to 
perfect  it,  of  not  being  practical  workers.  As  a  matter  of 
fact,  ohms,  volts,  farads,  and  tvebers  were  used  by  prac- 
tical electricians  for  ye  us  bclorc  they  found  thOTway 
into  the  text-books  written  by  the  theorists. 


LETTERS  TO  THE  EDITOR 
\,TAtEitit9rdt€ttu$Mdkimstl/  rtsponsibU for  ofinimu  OJtftwud 
if  Ut  tmwupumdtmtt.  NtUher  cam  he  u$uUrtak»  t»  vttma, 
or  t»  frrtipmi  mdik  tk*  wriUn  rAcUd  mamnuvifh. 
No  Mtie«  it  ttkm  oftmimymmi  ttmmmmtatwms. 
{Tkt  SdUtr  urfmUf  rtqtusts  <ontspondttUs  U  kt^  tkdr  UHm 
mi  thmtt  at  /wnMr.  TTu  prasmrt  pm  kU  tpie*  A  m  gnm 
thatUU  imfmttkU 9AtnMe  H  inmrttkt  mfpmimmetmm 
^  efmnhtrnkaHmt  ttMiifmit^  itiUrttUmgamd  momttjittt,} 

Ob  a  **MagMrtc  Sense" 

Sia  WiLuaic  Thomsoh,  in  his  piaidmlbl  addvass  at  At 
mdlmd  Inidtats^  wUeh  is  ranoitad  b  Katvrx  far  MM  6 
(p.  438),  dmws  attoalka  to  ttw  aMrrellaiis  bet  that  httcm 
we  Dave  no  erMenee  to  shew  (hat  «<nb  the  laost  powerfol  Ae- 

tro  magnets  can  produce  die  iHgfateSt  eflSMt  upon  a  Ihriag  wa^ 
table  or  animal  body.  Bet  Sir  Williua  •*  ^ks  it  posdStt  tOm 
an  exceedingly  powerlsl  SHgoedc  effect  may  produce  a  aensatiaa 
that  we  cannot  compare  wito  beat,  or  force,  or  aay  other  sema- 
tion,"  and  hrnce  he  cannot  admit  that  the  liiveitigation  of  tkii 
qacttion  is  coinpIcteW, — for  althottgh  the  two  eminent  experi- 
menters named  by  .Sir  W.  Thoaison  felt  nothing  when  tbc) 
put  their  headii  between  the  poles  of  a  powrerfiU  clcctromagDct, 
it  cl     not  f'liloM-  that,  thcrwon^  every  mseibsr  «f  the  tmmm 

race  wonlil  feci  iiothinjj. 

May  I  he  iiiTinitioi  id  i>oi:it  out  th.it  some  slight  erideace 
alrc.iily  exists  in  the  directum  sjuj;lu  by  Sir  \V.  Thotnsoc: 
Scattered  in  different  publications  there  arc  numerous  stateojeaL- 
made  by  difTcrciit  observers  in  different  eountries  during  ihc 
l'rcM:iit  century,  which,  if  tru-tv»orlliy,  iuJic.itc  that  upon  ceitaa 
huiuan  orRanisins  a  i)o«erful  ma^jnet  does  produce  a  %ery  du- 
tinct  and  often  profound  effect.  Unfortunately,  with  the  excep- 
tion of  the  careful  and  excellent  observations  made  by  Dr.  VV 
If.  .Sloiir,  who  tried  Charcot's  experimentf  on  a  ;>.iticnt  .f  In  ' 
III  St.  rii'im.is's  f!  I'.pit.il,  the  obscr\'ation.s  referred  to  are  siiign- 
l.irly  ,  u'.ii.^  1.1  lll^el^;  '^1  of  Ntati  iiu  nt  and  in  a  due  recognitiis 
of  the  pruc.iutions  neidlul  i;i  iTdcr  to  av;jid  fallacious  or 
ambiguous  results  from  illusi  iu';  if  the  sen>es. 

This  being  the  case,  .in  attempt  is  Ixing  made  by  the  Socie:i 
for  Psychical  Research  to  ascertain — by  direct  and  careful  ei 
|K-rtment,  extending  over  a  wide  ra-ige  of  individuals — whetber 
any  trustworthy  enocace  really  exi-.:-  on  beli,(lf  of  a  distic:! 
magnetic  sense.     The  sectional  Committee  uf  that  Society  ta- 
trutted  with  this  and  cof^nate  work  has  published  a  preiimioirr 
report,'  which  contains  a  fragment  of  evidence  pointing  ia  t^ 
direction  of  the  existence  of  a  magnetic  sense  in  certain  iak- 
vduals.    Three  persons  have  been  found  by  the  Conmillsa 
who,  when  their  heads  were  placed  near  the  poles  of  a  powufcl 
electromagnet,  conld  tell  by  tnetr  seoaatiaas  whca  the  mairoet  was 
excited  or  not  One  of  these  "lendtives"  toM  the  inirestigaxi^ 
Committee  accurately  twenty-one  limes  ranninjr  whether  dif  I 
current  was  "on"  or  "off"  from  a  peculiar  and  nnplaaue  I 
senaation  he  alleges  that  he  experienced  across  his  (onhead. 
Every  pRcastioo  that  suggested  itself  was  taken  to  pfevcBt  tac  I 
iab)ectagBiaiaganT  information  thraogh  the  ordinaij  chseaik 
of  sensmoa  m  what  wa^  beii^  done  at  dw  oaBlact>h(«ak*r 
placed  in  aaodisr  raom.  Bat  I  am  sem  the  riHiMiilii  1 
gratefully  waieaoM  any  erittdsm  of  tbrir  nrocsdeia  or  iimn 
tioas  for  fatore  experiment  wUeh  Sir  WtDiam  Thsmion  mv 
fed  in^aad  to  give.  The  hoaomy  saoeiaiTof  the  CoaaieM 
is  Mr.  W.  H.  CoOn,  ComwaA  Cardans  8. W. 

Two  or  three  mondis  ago  one  of  Aswndaaaan  who  nppaMi 
to  have  this  magnetic  sense  wu  ia  OabUa,  and  I  took 
opiKMtnnity  of  repeating  with  care  ia  my  own  laboeatoty  ibt 
experiments  previously  made  at  the  Socie^s  rooms  in  Londca 
The  rcMilt  siatisficd  me  that  this  individual  did  in  general  expe- 
rience a  peculiar  sensation,  which  he  describes  as  unpleasan- 
when  his  head  was  within  the  field  of  a  powerful  magne*. 
Nevertheless  the  kcennc-s  of  his  magnetic  sense,  if  such  it  be. 
varied  eon^iderahly  on  different  d.nys,  and  sometimes  he  stitf- 
tli.'.t  Iv-  c  lulJ  detect  little  or  im  sensory  etfect.  Usually 
effect  was  fcU  most  >tron'»ly  when  the  forchc.id  wxs  in  the  i  ' 
joining  the  two  j^  'Ics  ;  but  one  day,  wh  u  ho  was  sufTcrii;^  f:  -  | 
faci.il  neuralgia,  he  found  that  hi-,  face  nav  the  mast  screatfc  I 
part,  and  complained  of  a  suildeu  increa>e  of  jiain  whencTcr  tie 
magnet  « a>  excited,  his  face  being  near  the  pole*.  SalfcT«r> 
from  neiiialtjia  n-;ioiig  ilic  s'u  Icnti  of  science  ro.ty  thereftirehan 
a  new  and  useful  career  before  them,  in  the  porsuit  of  whxft 

■  PnKfeM^  V  <t»  Jidl»»gi»r  FyeUna  JTsw ml.       »  (Mtar 

and  Co.) 
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iheir  increased  torture  will,  it  is  to  be  hope<),  be  vanquished 
by  a  tax  stron^L-r  intellectual  joy. 

The  pecoliar  and  unpleasant  s«nMtion  which  the  magnet 
appewed  to  produce  on  the  subject  just  referred  to  was  dc- 
scnbed  a«  slowly  rising  to  a  maximum  in  fifteen  or  twenty 
seconds  after  the  current  bad  been  sent  round  the  coils  of  ttic 
electrooukgnet.  In  like  manner  the  efTect  seemed  to  die  down 
slowly  after  the  contact  was  broken.  UnktMwn  to  the  ^abject, 
the  circuit  was  closed  and  opened  several  times,  and  the  mag- 
netism correspondingly  evoked  or  disripated,  the  r^ult  being 
that  there  was  a  ia<rly  accurate  oorrcnoDdence  bctoeea  the 
I>hjsical  and  the  psTchical  efleet.  The  uint  molecular  crepita- 
tioa  whidb  aieoompanieit  the  magnetisation  of  iron,  and  can  be 
hMVdwbmthe  car  is  very  near  the  mngnet,  is,  however,  very 
apt  to  mislead  the  inutgin«-ion.  To  avoid  lhi«,  the  sul^ct  was 
placed  at  a  distance  where  this  faint  sound  could  not  be  beard, 
•ad  he  was  then  requested  to  walk  up  to  the  electromagnet, 
•ad.  jadgine  only  from  his  sentationi^  to  atatc  if  the  current 
were  "on  or  "  off."  The  experimnit  was  nade  twdTFC  times 
sBCceniwly,  and  he  was  correct  in  ten  oat  of  As  twdve  trials. 
He  bad  no  auui*  of  aedng  or  bearine  the  oonliiet-bnaker ;  of 
eonnc^  h  it  poMible  far  a  triekiter,  n-^wg  a  ecaceafcd  compa^s- 
aeedle,  to  be  able  to  hflfuae  w  a  careleH  eqteibMDter,  bat  care 
was  taken,  and  I  bavenot  the  least  reason  to  doubt  die  entire 
AsMa  Jtda  of  Hie  faljeet  of  tfib  flxperinieat.  Obfkodf  the 
fccceoing  observation  is  bat  of  little  value  aalcas  eonoba- 
latad  bv  a  far  more  cxtensira  aarias  of  amarhnents,  condnded 
wtih  toe  Bost  stringent  preeiatiaBB  to  avoid  the  creation  of 
inanrj  effects. 

I  have  tried  experiments  w  ith  large  helices  encircling  the 
Babe  and  bead,  and  animated  by  powerfal  currents  l>ut  have 
not  observed  any  peculiar  sensory  effect  in  ray  own  case,  though 
I  am  inclined  to  think  the  headache  which  I  have  often 
experienced  when  workinji  with  a  large  magnet  may  not  be 
altc^cthcr  nn  aeri  lcat.il  c  iincidcncc.  Meanwhile  cxperimenis 
are  in  pro^tc^.,  iii  my  Liliorafory  to  ascertain,  if  possible,  whether 
.my  >-en-ory  elTcct  is  pr'xluced  upon  lower  orjjani  in-.  I  linnily 
snticipate  any  affirmative  results,  but  it  sccnicl  wi.rtli  uiaKiiig 
a  systemat'.c  ^nv^^li^.lIion  fmm  minute  slrLirtun's  u:i  ;o  man 
Sir  W.  Thom'ifin's  addrc-s  will,  I  hojie,  stiunilate  other  workers 
in  this  field.  W.  P.  B*tUTT 

Royal  College  of  Science^  Dublin,  March  1 1 

Instinct 

1  WKITE  one  more  letter  on  this  subject,  in  order  to  observe 
that  I  do  not  think  the  only  remaining  dilTcreiice  between  Mr. 
Uoyd  Mort;an  and  myself  is  so  great  as  it  maybe  apt  to  appear, 
la  niy  books  1  have  been  careful  to  point  nut  the  peculiar  dis- 
abilities under  which  the  science  of  comparative  p^jrcbology 
labours  from  its  necessarily  ejective  character.  But  while  in 
Mr.  Morgan's  view  these  dtsabilities  are  so  great  as  to  render 
any  science  of  comparative  psydwlqgy  impo^ble.  in  my  view 
thif  are  not  qntte  so  ereal-  I  quite  agree  with  tbe  quotation 
wbseb  be  givei  ftaai  nof.  Huxley  on  the  crayfidi ;  but  this  does 
not  amount  to  ttying  that  no  science  of  comparaliva  pqrcholot^y 
is  possible.  We  may  still,  for  instance,  fed  perfectly  certain 
that  a  dog  is  a  more  intelligent  animal  than  a  crayfish,  and  in 
this  we  have  a  purely  scientific  proposiiiun. 

The  difference,  therefore,  between  Mr.  Morgan  atid  myself  is 
more  apparent  than  real,  and  depends  upon  what  we  mean  by 
"  a  science."  This  is  the  qne'<tion  that  must  be  answered  before 
we  can  proceed  to  conridcr  the  oueKtion  raised  by  hioi,  vii.  "  Is 
a  idence  of  oompanrtiva  pqpcbology  possible  ?  "  la  agr  estima- 
tian  tbe  posstbili^  of  a  fcimce  it  imiidied  wheraver  there  i« 
aaaterial  to  inveettgata.  Hie  aiora  vagaa  the  aiaterial,  the  less 
aawtMntba  dwsdcBCe,  aad  an  tbis  aeeomt^  no  doabt,  com- 
paialiva  fnAdiop  b  Ae  kut  ciact  of  all  tbe  eeienees.  But 

lo"!  ■•^>Bt|K^t'>MttUr  adodis  otaof  bmttigM^  >t  all,  so 
loBgf  N  MMia  to  SDe,  coBipeiatfvc  psfcbolofy  is  a  tcianob 

GlOROI  J.  ROKAXIS 


Tbe  Remarkable  Sunsets 

With  reference  to  the  theory  that  the  red  sunsets  are  due  to 
volcanic  dust  in  the  sir,  I  think  that  the  follow  ini;  extract  from  a 
letter  which  has  been  for»vardcd  to  me  is  of  considrraWe  interest. 
The  writer  is  Mr.  Frederick  .^pofTorih,  and  his  letter  is  dated 
January  20,  from  Collaioy,  150  miles  from  iiydney.  It  will  be 
oUwudawttbacdnohotatioB  whidi  ba^vatto  iba  theory  ia 


question  is  the  more  striking  from  the  fact  of  its  being  so 
caapletaly  annnaiciawa.  GiOROB  J.  SlWAina 

"A  most  peculiar  si.^ht  this  summer  are  the  sunsets.  The 
sun  always  goes  dawn  as  red  as  can  be,  and  half  tbe  night  tbeia 
Ls  the  same  roseate  hue,  which  la:>ts  till  past  iMltll^bti  Maoy 
causes  arc  given  fjr  it,  but  nearly  all  dilTer. 

"Another  curious  thin;^  is  the  ciusrin.  .us  amount  of  dust — rven 
up  here,  where  you  see  notlnn;^  but  'roes  as  far  a^  the  hori/on 
on  all  sides.  Some  days  the  w  liule  LnidM:a|>e  will  1>c  covered  in 
dust,  and  wlicre  the  dust  comes  from  nobody  can  telL  It  is 
ahrqra  wont  ia  tbe  aiilf  aMnndac." 


Right-sidedness 

Mr.  I.f.  Coxte  (  Xature,  xxix.  p.  4521  seems  rather  to  com 
plicate  than  to  '■im]i!ify  this  (pic  lion.  If  the  right  side  of  his 
body  shows  more  dexterity  than  the  left,  surely  it  is  his  left  eye 
that  should  share  this  cxeelletice,  if  we  are  to  suppose  that  this 
difference  in  dexterity  depends  u)>on  any  central  origin.  A  per- 
son paralysed  on  the  left  side  of  the  body  lo-es  sight — if  sight  be 
lost  at  all — in  the  right  eye,  and  mV/  tYrsd.  Further,  I  am 
right-handed,  and  use  an  eyeglass  in  my  left  eye ;  yet,  though  the 
right  eye  U  the  weaker,  I  use  it  for  a  telc.sco}>e  or  microscope 
by  unconscious  preference.  On  the  other  hand,  most  persons 
who  use  a  single  eyeglass  wear  it  in  the  ri'ht  eye.  I  may  have 
adopted  the  left  for  case  in  adjusting  the  glass,  so  that  my  rvbt 
hand  might  lie  free.  When  1  am  reading,  if  I  put  my  hanain 
front  of  my  left  eye,  I  am  c  ^nsci  tus  of  some  muscular  altera- 
tion ;  if  1  obscure  my  right  eye,  I  notice  nothing  but  a  slight 
diminution  of  the  sense  of  light,  white  objects  seeming  le:<^s  white 
to  my  riii^t  eye  than  to  my  left.  And  this  effect  is  just  as  notiec- 
abk  wlwa  I  ««ar  spectacles  a.i  when  I  am  readblf  wiOoat 
them ;  so  tbit  m^  myopia  is  not  the  euM  of  tlie  dilfawtca. 

In  di'cossii^  ngbt-sidedne<s— wliether  we  rcgud  Aa  deeama- 
tion  of  the  nerves  in  the  medulla  oMonpta  or  not— we  auiit  not 
forget  that  jpriie-fightent  Bonnallr  mkt  widi  tiba  left  baad» 
tttiitf  tlw  light  at  a  caaid  or  to  dmcr  tte  aeeoad  blow ;  ped«p* 
thto  M  to  guB  tbe  aovsnta^  of  tba  crealer  iticagA  of  tna  right 
hg.  Moreover,  the  habit  among  Western  nations  of  writOf 
from  left  to  right  appears  to  argue  tbat  ri^-baadedaew  ii  tka 
rule  amonc diems  bat  OricataU revane  the nooei%  ao that dw 
maj  itity  of  anubiod  ma^t  be  left-haadad.  What  do  tba  aaithro- 
pologists  say  to  this  ? 

Mr.  Charles  Reade,  writing  ia  the  Dai/y  Tdfgra/A  some 
years  ago,  argued  that  if  the  habitual  OM  of  the  right  ttand  lei 
to  a  greater  development  of  the  left  ride  of  the  brain,  a  fbitber 
acquired  use  of  the  left  hand  would  aid  the  development  of  tbe 
rij^ht  cerebral  hemis]vherc,  and  so  increase  the  general  power  of 
the  hrniii.  Hut  is  there  any  evidence  t  i  show  that  ambidextroos 
)hcoj>lc,  left-handed  apparently  by  nature,  and  right-handed  from 
habit,  have  any  geaeral  mental  advantage  over  their  fcllowf  ?  I 
think  not.  HENRY  T.  Wharto.v 

391,  St.  Geoife's  Road,  Kilban,  Maidt  17 


In  my  own  exj>erience  can  with  c  nfidcncc  otdy  give  that) 
I  differ  almost  wholly  frinu  that  of  Mr.  Joseph  I  c  Contc,  as 
expressed  in  NATURE  (p.  452'.  In  my  case  strength  and  dex- 
terity of  arm  do  not  in  n-rtj.'/;!'--  go  to^iether.  For  m  tance, 
allhoU){h  strongly  left-handed,  I  learnt  to  write  wi'h  the  n^ht 
band  and  ^.oot  from  the  right  shouldrr,  an<l  c  uM  il  >  eiiLtr 
very  indifferently  indeed  if  attempted  with  the  left  hand  or  arm. 
1  perhaps  >aay  call  myself  with  truth  a  rather  handy  man.  im- 
pnmd  upon  by  living  for  many  years  in  places  where  tradesmen 
were  not  to  be  had.  In  all  connected  with  peticil,  pen,  ink,  and 
paper,  snch  as  printing,  chart-making,  my  left  liaiidi  although 
strongest,  was  clumsy,  whereas  my  right  showed  cOPriderable 
skill,  as  was  exhibited  once  in  rather  a  ludierons  OHmaer  hf  tlie 
Hydrographer  of  tbe  Admiralty  mistaking  my  pen-aod-inlE  chut 
of  some  »even  hundred  miles  of  Arctic  discoveiy  for  aa  canav- 
ing  of  tbe  same.  My  left  leg  ia  tbe  stronger,  yet  I  veUtaiudi- 
ing  and  in  other  ways  requiring  dexterity ;  e.g.  when  vary  aHMy 
years  younger  1  could  perform  tbe  many  curioas  munaMBll  or 
stepaof  aoamof  our  Seottiib  daaeet  aritb mndiman aacaruy 
andeaw  with  the  kft  loot  thaa  with  the  ririit.  lieariheMb* 
ject-matter  of  dritMlo  MqrbaacaNtiy  ooaddered  a  validoeaaa 
for  so  mndi  nlf  iaorica-  JOHK  Has 

4,  AddlMnGaideaih  MMcb  IS 
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NATURE 


\Alarch  20,  18S4 


in  Am  Unitid  StatM 

On  pi  336  «f  NATintB  far  Fdmuy  7,  M>dMitt>»  uk*  » 
qucsUon  about  "rtTeM."  I  do  not  propow  to  UHwer  lit* 
HawUoa.  bt  to  state  a  Tact.  I  wu  niaed  from  biyhood  to 
Wliaod  in  Tio^a  Co.,  Penn.,  and  in  mv  boyhood  days  wlien 
tba  fmmeval  forests  were  broken  only  by  the  recent  settler's 
■nail  patch  scattered  here  and  there  along  the  valleys,  the  raven 
WM  a  •  common  as  the  crow ;  nor  could  the  one  ever  be  mis- 
taken for  tbe  other.  Befire  1  had  atlai^icd  the  years  of  man- 
bood,  however,  the  raven  h^cl  become  a  vara  ai  is,  while  the 
crow,  on  the  contrarj-,  had  bcco  ne  vastly  more  almndant.  The 
boM-eagle,  anii  the  fi-h  luuvk,  too,  were  then  very  often  «een, 
now  seldom  or  never.  Other  hinU  cmil'.i  l>c  added  to  the  list  if 
de>iir;'.Me.  1  he  qvic-tion,  r^'*?  /  i-.  n  n  mj  easily  di'-jvi^ed  of  ns 
it  ti.)  stale  tlir  fact.  Sho'.-.Id  one  he  di-ijxj  fd  t  i  an-wer  l)y 
Nayin^  the  lijlr,  it  w  jul.l  he  pcrlincnt  to  replv  that  the  rifle  «as 
ju^f  as  active  again  t  tlic  crow,  the  c.imiiiou  hen-h.iuk,  ani!  the 
C'ow-ldaclibird,  a's  it  was  a.;aiiist  the  t.ueti,  the  lisli  hawk,  and 
the  hild  eagle  ;  hut  these  latter  birds  have  all  diiap;  eared,  «hilc, 
in  spite  of  the  rille,  the faciMr  have iocreaaed.  We  mu  t  look 
deeper  for  the  caiue.  Ira  Saylks 


D.C,  Ifanih  3 


In  answer  to  the  fjucry  uf  yi>ui- c  irresjxindent  "Manhattan," 
wbi)  «  rite-  f'-<-ni  New  Vork,  under  liate  I  'f  Jan.  I  1,  coiicernin)^  the 
jircvalcncc  of  lavens  in  the  United  States,  !  uould  like  to  renmrk 
that  ravens,  quite  replace  the  crow  m  Nevada.  I  have  never 
*een  thetn  here  in  the  evst.  Mr.  Kidgway  who  was  «ith  me  in 
1867-68  c  ndd  Rive  y  m  mvdl  valoable  ioibrnintion  in  rcg.iiii  to 
their  habits  and  range.  W.  W.  Bailey 

Brown  Unhcni^,  Prorldenec,  R.t.  (U.S.A.).  Mardi  t 


Thread-twisting 

In  Naturs,  January  31  (p.  305),  I  read  !s>me  remarks  by  I'rof. 
E.  B.  Tylor  on  a  "mie  metho<l  of  making  thread  by  rolling 
pilm  or  grass  fibre  into  a  twist  with  ibe  palm  of  ttiahatid  on  the 
thi^,"  which  Prof.  Tylor  regards  its  a  "aavage  art"  of  old 
native  tribes  of  Guiana,  who  were  thigh-ta-istera.  I  have  often 
aeen  shoemakera  when  at  work  prapore  their  duaadt  fav  twiiliiu; 
tbem  on  tfat  dtwh  with  the  palm  of  tbe  hand.  May  thn 
praetic*  he  one  iraldi  bat  annrWed  froiB  a  bartMnma  period  ? 

Tknro,  Haidi  14  J.  S. 


BICYCLES  AND  TRrcVCLFS  TN  THEORY 

'  AND  /A  PK.  U  TJCF.  ' 

WHEN  I  waa  honoured  by  the  invitation  to  j;ive  tins 
discourse  on  bicyclea  and  tricvclea,  1  felt  that 
many  mi^ht  think  the  subject  to  be  trivial,  altogether  un- 
worthy of  the  .iltcntion  nf  rca-onable  or  scientific  people, 
and  totally  unfit  to  be  treated  seriously  before  50  highly 
I  uUurcd  .m  audience  as  usu.uiy  assembles  in  this  Institu- 
tion. On  the  other  b.md,  I  T-It  myself  that  this  view  was  I 
entirely  a  iiiist.ikeis  one.  lli.it  the  siibjuct  is  one  of  real 
and  growing  importance,  one  of  great  scientitic  interest,  1 
and,  above  all,  one  of  the  most  delightful  to  deal  with 
that  a  lecturer  could  wish  to  hatre  suggested  to  hioL  ! 

It  it  quite  unnecessary  for  me  to  Ymag  forward  statis- 
tics to  show  how  great  a  hold  thi;  so-called  new  method 
of  locomotion  has  talmt  upon  people  of  all  classes :  the 
streets  of  London,  the  ronds  and  lines  in  all  pirts  of  the 
country,  testify  more  forcibly  th  in  ;my  wordi  of  mine 
can  do  to  ^^llat  enormous  nuinbcts  then'  are  who  now 
make  use  of  cycles  of  <  ne  sort  or  other  for  pleasure  or 
for  the  purposes  of  business. 

Not  only  has  the  newly  developing  trade  brought  pix>- 
sperity  to  towns  whose  manufactures  were  dying  a  natural  ^ 
death,  but  the  requirements  of  cyclists  have  given  rise  to 
a  series  of  minor  industries,  themselves  of  great  import- 
ance. Riders  of  bicycles  and  tricycles  come  along  so 
silently  that  instruments  of  warning;  have  been  devised. 
There  are  'm-Y.s  <li  it  jii!;;le,  1m;1Is  that  rinL,%  whistles,  bugles, 
and  a  tiendish  born  which  will  utter  anything  from  a 
'  I.«enirc  dsHvotd  hf  C:  Ycmsn  Boys,  A  It.S.M.,  at  tha  Itofal  laMiiB- 

IIOB,  M»l'  1  f 


gentle  remonstrance  to  a  wild,  unearthly  shriek.  Lamps, 
tyres,  saddles,  seats,  springs,  &c.,  are  made  in  nnendiof 
variety ;  these  form  the  endless  subject  of  animated  oon- 
versatHm  in  wbidi  the  qrdist  so  fiwpMndy  iad»|gsa 
Cyclometers  or  bistiurnents  for  measurmf  the  distanee 

run  are  also  much  used.  Some  show  the  n  urn  her  -'. 
revolutions  made  by  the  wheel,  from  which  the  t'.istancf 
can  be  found  by  a  simple  calculation  ;  others  indicate  the 
distance  in  miles.  There  is  on  tbe  table  a  home-made 
one  of  mine  with  a  luminous  face  which  at  the  end  of 
every  mile  gives  the  rider  a  word  of  eacoursgeineat  i  it 
now  indicates  that  a  mile  is  nearly  ffompletir {in  aaaUKr 
turn  or  two  you  will  all  bear  it  neak. 

Cyclists  have  a  literature  ot  their  own.  Them  are 
about  a  dozen  p.^tiers  wliolly  or  hrgcly  devoted  to  the 
sport.  They  can  even  insure  themselves  and  their 
m.ichines  afsioM  injuiy  by  aocideot  inaconimjrof  Aeir 

own. 

The  j;re.<test  and  by  far  the  most  important  growth  is 
the  Cyclists'  Touring  Club,  a  gigantic  club  to  which  every 
rij^t-mioded  rider  in  the  country  belongs.  This  club  bat 
done  more  to  make  tourinc;  practically  eiuoyable  tlwn 
could  have  been  thought  possible  when  it  began  its 
l.ib  >  irs.  Railway  comp.inies  have  with  few  ex<reption4 
coii.sciui  d  to  take  cyclci  at  a  fixed  and  reasonable  rate  ; 
in  almost  every  town  in  the  country  an  agreement  ha5 
been  made  with  the  leading,  or  at  any  rate  a  first-class, 
hotel,  in  virtue  of  which  the  touring  member  in  ly  be  sure 
of  meeting  wtth  courtesy  and  attention  for  hinis,c!f  and 
with  clean  quarters  and  an  inteliigentgroom  f  or  his  horse, 
instead  of  finding  himself  as  hitherto  a  strange  being  in  a 
strange  place  at  the  mercy  of  some  indiflereot  or  exodri- 
tant  landlord.  In  consequence  of  this,  thousands 
spend  their  holidays  riding  over  and  admiring  iht 
be.uitics  of  our  own  country  instead  of  being  dragged 
With  a  jtaity  of  tourists  throuj.;h  the  streets  and  buibiinfjj 
of  a  forciijn  town,  t  rf  the  dclij^htfn!  nature  of  a  cyclir.g 
tour  I  can  speak  from  grateful  ex{>erience ;  last 
alone  1  travelled  nearly  1500  miles,  meeting  00  asf  tsw 
with  almost  every  varied  of  beauty  that  thesoeacnr  of  <ha 
country  alTords.  Wherever  I  went  t  feit  the  beoelidal 
influence  of  the  C.T.C.,  as  the  touring  club  is  called 
At  all  the  hotels— our  headquarters— at  which  1  stopped, 
I  founrl  the  most  sm^uine  \v;-.hcs  of  the  club  UBp^ 
fultided.  our  wants  undeisto  hI  ami  [iro\  ided  for. 

The  C.T.C.  h.ive  also  done  a  >;re.tt  sin  icc  in  providing 
us  with  a  uniform  wliich  has  been  proved  to  be  as  near 
perfection  as  pos  s  bie  They  have  also  designed  a  ImStat 
cycling  dress,  which  can  be  seen  in  the  library. 

Though  touring  in  the  country  is  the  perfection  of  onr 
art,  tmm  riding  has  its  advantages.  1,  in  conoinon  with 
a  rair  number,  ride  daily  to  and  from  my  vrork  no  matter 
what  the  weather  may  be  :  rain,  snow,  wind,  or  hail, 
cycling;  affords  tiic  pleasantest  means  of  crossing  London. 
Instead  of  w.iitint;  111  draughty  railway  stations,  of 
catching  cold  outside  or  being  stewed  instdc  omnibuses, 
or  of  being  smoked  in  the  Underground  Railway,  we,  tbe 
regular  cyclists,  look  forward  to  our  daily  ride  with 
pleasure,  for  the  healthy  exercise,  the  continnous  neee»> 
sity  of  watching  the  traffic  and  avoiding  ever-approaching 
danger,  form  between  them  a  relief  from  mental  worry  or 
business  anxiety  whi.h  we  alone  can  appreciate. 

Id  the  dan;;ers  of  the  streets  I  have  iiitic  to  say  ;  the 
regulation  of  the  tr.iitic  by  the  pobcc.  an  1  ti;e  considera- 
tion of  drivers,  though  they  are  not  in  general  too  fond 
of  us,  make  danger  in  the  quarter  from  which  it  might  be 
expected  very  remote.  Our  chief  difficulty  is  due  to  the 
irregular  and  utterly  uiiaccoantaUe  UMVements  of  pedes- 
trians, whose  carelessness  keeps  as  in  a  continual  sutn  sf 
anxiety. 

There  remains  one  point  of  the  utmost  in^jtortance  on 
which  I  would  say  a  tew  words,  I  refer  to  the  effect  or 
cycling  on  our  general  health.  About  a  year  a^^o  there 
appeared  in  t^c  I.mctt  an  article  condemninj;  in  no 
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measured  terms  the  evils  likely  to  result  from  the  devclop- 
Beot  of  this  new  cnie^  in  which,  as  fitr  as  I  remember,  it 
wu  stated  that  we  ate  now  aowiog  the  weds  of  a  series  of 
new  diseaies,  the  eymptome  of  wMch  will  only  appear 
poasibiy  in  years  to  come.  I  would  not  for  i.  moment 
question  the  accuracy  of  opinion  held  by  any  professional 
man  ;  whether  this  is  or  is  not  the  case  I  cannot  tell : 
however,  1  may  mention  that  the  only  ssmptonis  which  1 
have  so  discovered  in  myself  are  an  jinprdve  i  appetite, 
increased  weight,  and  a  general  robustness  to  which  I 
was  torincrly  a  perfect  stranger.  Having,  I  trust,  suc- 
ceeded in  showing  that  the  advantages  omred  to  riders 
•re  sufficient  to  accooot  for  the  rapid. development  of 
qrchngi  that  it  is  in  fact  no  mere  temporary  cnue,  I  shall 
now  praeeed  to  consider  the  theory  and  construction  of 
the  various  machines  at  present  known. 

From  the  hobby  horse  to  the  bunc-shaker,  and  from 
the  bone-shaker  to  the  bicycle,  the  steps  are  so  simple 
and  obvious  that  it  is  quite  unnccessury  for  me  to  trace 
then.  It  is  also  needless  for  me  to  de-<  rii>e  the  modem 
hicycle :  every  one  must  be  familiar  with  it,  every  one  must 
have  seen  the  ridiculous  zigzag  of  the  beginner,  and  have 
admired  the  graceful  sliding  of  an  accomplished  rider. 
Of  the  theory  of  the  Mlance  little  need  be  said ;  any- 
thing supported  in  a  mere  line,  in  unstable  equilibrium 
as  it  is  called,  must  fall  one  way  or  the  other.  The 
machine  and  rider  would  of  necessity  capsize  if  some 
action  of  recovery  were  not  possible.  To  whichever  side 
the  machine  shows  any  inclination,  to  that  side  the  rider 
instinctively  directs  it.  By  this  means  the  tendency  to 
fall  to  one  side  is  balanced  by  thepropotyof  theiiderto 
amtmiie  moving  in  a  straight  Vmtt  and  m  to  go  over  on 
die  other  side.  This  acden  of  recovery  is  always  over- 
done, so  that  a  second  turn  in  the  opposite  direction  must 
follow.  Hence  the  extraordinary  path  tr.nced  by  the 
bcgiiiiur.  Even  with  the  most  skilful  rider,  though  he 
appears  to  travel  in  a  perfectly  straight  line,  a  slightly 
sinuous  course  is  essential,  as  the  highly  characteristic 
track  left  on  the  road  indicates.  If  anythmg  should  happen 
to  dieck  this  slightly  serpentine  motion,  as,  for  llUftMIC^ 
oceois  when  the  driving-wheel  dropa  in  the  groove  of  a 
traas-fine,  the  balance  at  once  becemet  impoesible,  and 
the  rider  is  compelled  to  dismount. 

The  extraordinary  stability  of  the  bicycle  at  a  high 
speed  depends  largely  on  the  gyroscopic  action  of  ihe 
wheels.  On  the  table  is  a  top  supported  in  a  ring  which 
is  free  to  move  how  it  pleases.  So  long  as  the  top  is 
npinnine  the  rine  is  as  rigid  as  a  block ;  on  stopping  it, 
ine  fteedom  of  the  sopprnt  is  at  oooe  apparent 

It  is  a  marvel  to  many  how  anything  so  light,  bow  aay^ 
thing  so  delicate,  can  carry  the  weight  or  can  travel  at 
the  speed  so  common  without  utteriy  collapsing.  The 
wheels  especially  attract  attention.  In  a  hoop  no  one 
part  can  be  ]iushc(l  in  unless  some  other  part  can  go  out. 
A  bicycle  wheel  is  .i  hoop  in  which  every  part  is  prevented 
from  yoin;;  out  by  the  tcnsinn  ol  the  spokes  To  give 
the  wheel  lateral  stability,  the  spokes  are  carried  not  to 
die  eentr^  but  to  the  two  ends  of  the  hub,  thus  lying  on 
two  cooes.  Such  a  wheel  is  abundantly  stroiw  in  its  own 
plane:  itcan  whhstandthejarsand  afaiodcsofalmd  road 
wkhODtafloan,  but  once  subject  it  to  serious  side  strain, 
such  as  lean  with  ease  put  upon  it  with  a  jerk  of  my 
Wrists,  and  the  whtel  will  crumple  up  like  an  umbrella  in 
a  storm.  Till  this  \car  there  has  been  no  change  in  the 
principle  of  constructinn,  though  in  ilctail  many  improve- 
ments have  been  carried  out  and  are  largely  adopted.  By 
the  use  of  hollow  rims  a  stiffer  and  lighter  wheel  can  M 
made ;  thick-ended,  crossed  and  laced  spokes  are  em- 
ployed, and  other  detaihl  modified.  Essentially,  however, 
the  "wider"  wheel  as  a  structure  is  the  same  as  It  was 
^Am\%  nnt  introdttoed.  Suddenly  two  radical  changes 
are  presented  to  us.  Mr.  cito,  whose  great  work  I  shall 
describe  in  its  procer  place,  has  devised  a  wheel  on  a  new 
sysleBi,  m  whidi  tiie  qpokea  that  ftrm  the  stractoie  lie  in 


the  plane  of  the  rim,  in  which  position  ihcy  are  best  able 
to  withstand  dilOCt  shocks.  Such  a  wheel  would  be  un- 
stable, but  reqoires  very  little  to  keep  it  true.  Delicate 
spokes,  not  screwed  up  very  tight,  are  therefore  placed  on 
either  side,  so  that  a  side-stmia  is  met  by  the  wliole 
strength  of  the  spokes  on  one  side,  which  are  not  as 
hitherto  weakened  by  the  pull  of  the  sjjokcs  on  the  other. 
On  this  system  much  narrower  wheels  can  be  made  than 
was  possible  before.  I  Ik-  i)iher  change,  due  to  the  -aine 
inventor,  is  still  more  sinking.  He  lias  found,  tontrar;. 
to  the  opinion  of  every  ont  that  wheels,  cither  of  hi . 
narrow  type  or  of  the  usual  form,  can  be  made  and  will 
remain  true  when  the  spokes  are  made  elastic  by  beiqg 
bent  into  a  wavy  or  slightly  spiral  focm.  if  only  these 
wheels  will  stand  the  test  of  time— and  I  see  no  reasm 
wlu  tliev  should  not — one  of  the  greatest  discomforts  and 
possible  caubcs  of  injury  from  which  the  cyclist  suffers— 
the  vibration  and  jolting  due  toa  bad  toad— will  havo  been 
removed. 

The  bearings  in  a  bicycle  are  perhaps  more  to 
be  admired  than  any  single  part.  Instead  ol  allowing 
the  axle  to  slide  round  in  its  bearings,  hard  steel  rollers 
or  ballsare  introduced,  so  that  the  parts  iriuchacepmaed 
together  roll  over  and  do  not  slide  upon  one  another. 
\n\  one  who  has  trodden  on  a  roller  or  a  marble  must 
have  found  in  a  possibly  unpleasant  manner  the  great 
diti'crcnce  between  rolling  and  sliding  friction.  I  can 
now  give  for  the  first  time  the  result  of  an  e.xperiment 
only  completed  this  morning,  which  shows  the  exiraor- 
dioiiry  perfection  to  which  thisclassof  work' has  attained. 
I  have  observed  how  much  a  new  set  of  balls  which  1 
obtained  direct  from  the  well-known  maker,  Mr.  Bown, 
has  lost  in  wei^t  in  tnvelling  loco  miles  la  my  machine. 
l-:vcrv  200  miles  I  cleaned  and  weighed  the  balls  with  all 
the  care  and  .iccuracy  that  the  resources  of  a  physical 
laboratory  will  jKrmit.  The  set  of  twelve,  when  new, 
weighed  25  So40fjgrm  Alter  lofo  miles,  they  weighed 
25"8<X)8S  grm  ,  the  loss  bcin-  y\z  in-rin.,  wh.ch  is  equal 
to  I/20  8  gram,  that  is,  in  running  1000  miles,  each  ball 
lost  1/250  grain.  This  corresponds  to  a  wear  of  only 
1/15^000  inch  off  the  suxface.  At  this  rate  of  wear— 
3*12  mgrm.  per  looo  miles — the  balls  would  lose  only 
t/34  3  of  their  weight  in  travelliog  a«  fiur  as  from  here 
to  the  moon. 

The  twelve  balls,  after  the  first  2ck)  miles,  each  weighed 
in  grammes  as  follows.  The  loss  of  each  in  running  6au 
miles  is  appended  i— 

Waighlfagm.  La«liifo«iici  Wdsht in grai.  LoHlntei 

S'X6605  ...  •CO050  I     2-14725  ... 

s-ifiSo  ...  '0C025  214725 

s'lssjto  ...  X0035        a  14700  ... 

2-15480  '  ...  xaai$        '14500  ... 

a-i5aoo  ...  "00015  '     s*t4W>  ...  '00005 

2  14730  .  ...  -coois         2*13875  ...  fxxao 

I  did  not  weigh  each  ball  00  the  fifst  and  last  occssioit, 
However,  the  wonderfully  uniform  wear  in  die  imtenm- 
diate  600  miles  speaks  well  for  the  equal  hardness  of  die 

balls. 

The  wear  of  the  dozen  during  cach  joomey  of  aoo 

miles  was  as  follows : — 


400-600 
000— See 

800— KOO 


w»55 
-00070 
'OC055 

tioors 

•00062 

I  have  given  the  results  of  these  experimeotsat  length, 
for  I  do  not  think  that  accurate  and  systematic  obattva- 
tions  of  the  kind  have  been  made  beibfe. 

We  may  consider,  then,  that  the  balls  are  pmcdoatty 
indestructible.  Knowing  this,  Mr.  Trigwell  has  applied 
the  ball-bearing  to  the  construction  of  the  "  head  "  of  the 
bicyck^  not  so  much  with  dm  view  of  diminlihnig  the 
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friction  there,  but  of  preventing  wear  in  a  place  where 
aay  duke  it  highly  objflCtionAUe.  One  of  hit  baU^beads 
it  on  the  talde. 

The  frame  of  the  bicycle,  consisting  merely  of  the  fork 
and  backbone,  is  made  of  thin  steel  tube,  the  type  of  all 
that  is  light  and  strong.  Indiarubbcr,  bc^iiics  bein^  useil 
for  the  tyres  of  all  machines,  has  been  worked  intu  every  I 
part  of  the  structure  to  diminish,  s<i  far  as  is  possi'jic, 
that  perpetual  and  wearying  vibration  of  which  all 
bicycusts  so  bitterly  complain.  The  number  of  improve- 
ments in  eveijr  detail  is  ao  gieat  that  any  attca^t  to  eon* 
meiatethemiioatol  dieqiwatioo.  SdBoe  It  to  say  that 
the  modem  bicycle  is  Hit  perfection  of  all  that  is  perfect ; 
as  a  machine  for  radnp,  a*  a  machine  for  hurrying'  over 
good  and  level  roads  nothing  can  approach  it.  L'nfortu- 
iiately,  however,  there  is  ever  present  danger,  and  danger 
of  the  most  objectionable  S(»rt,  for  the  most  skilful  rider 
knows  too  well  that  should  he  strike  a  &tone  of  even  an 
ordinary  size  he  must  expect  to  be  pitched  over  the 
handles,  and  come  with  a  ctash  to  the  groond.  It  is  tnie 
that  ingeaeial  no  hann  Is  done,  bat  tnch  a  iall  may 
briqg  amr  ooe  to  a  sudden  and  horrible  end. 

Manynaveattempted,  whilesliU  retaining  the  advantages 
of  the  bicycle,  to  make  the  i.-  involuntary  headers  impossible 
by  modifying  in  some  way  its  construction.  One  of  the 
earliest  .>"lenipts  in  this  direciioii  is  well  named  the 
"  Exiraordmary."  On  it  the  rider  is  placed  much  further 
behind  the  main  wheel,  but  can  still  employ  his  weight  to 
advanuge,  as  the  treadles  are  placed  below  him  and  ate 
coimectcd  by  levers  with  the  cranks.  In  another  safety 
bicycle  a  third  wlied  is  oairied  in  front,  just  above  me 
groond,  so  as  to  resist  at  once  any  tendency  to  tilt  for- 
ward. In  another  type  much  smaller  wheels  are  em- 
ployed, and  the  feet,  now  nearer  the  grouiui,  are  con- 
nected with  the  cranks,  by  levers  in  the  "  Kacilc, '  or  by  a 
hanging  pedal  in  the  "Sun  and  Planet  "  There  is  a 
bicycle  with  two  large  wheels--onc  in  front  of  the  other — 
which  two  can  ride,  which  should  be  both  safe  and 
rapid. 

Bv  £ur  the  most  curious  and  utterly  unintdligiWe  oC  all 
machines  of  tbe  bicycle  type  it  Mr.  Bnrstow^s  **  Centre- 
cyde."  So  incomprehensible  did  this  marhine  seem  to 
me  rtiat  I  took  the  trouble  one  afternonn  last  week  to 
ride  to  Horsham  to  tee  it  in  its  native  place.  .\  careful 
examination  has  convinced  me  that  it  is  not  only  correct 
in  its  design,  but  that  it  is  in  many  respects  the  most 
wonderful  cycle  at  present  made.  There  is  on  the  table 
a  model  Plvmpton  skate.  When  this  is  level,  it  runs 
strai^;  wnen  inclined  either  way,  it  wheels  around  in 
a  manner  tfiat  was  ao  fiuniltar  a  few  years  ago;  The  foor 
wheels  of  the  Centre-cycle  are  a  counterpart  of  the  four 
wheels  of  tbe  skate  ;  wben  tbe  frame  leans  either  way, 
they  turn  in  an  appropriate  manner,  or,  conversely,  when 
they  turn,  the  machine  leans  in  the  proper  direction.  It 
might  be  thought  that  a  thing  with  five  wheels  is  more 
nearly  allied  to  a  tricycle  than  to  a  bicycle  ;  but  this  is 
HOC  so,  for  tbe  Centre-cycle,  when  ridden  skilfully,  has 
rarely  note  tban  eoe  wheel  on  the  eround;  the  leaning  to 
one  ride  la  turning  a  comer  (tricjcles  onibrtoBatdy  must 
remain  upright),  and  the  general  action  is  essentblly 
that  of  a  bicycle.  The  great  peculiarity  of  this  machine 
is  the  power  that  the  rider  possesses  of  raising  or  towering  [ 
any  wheel  he  likes.  Now  thdt  1  have  mojntcd  it  you  i 
will  see  that  1  can  rest  on  one.  il-.iee,  four,  or  five  wheels  1 
as!  please.  In  consequence  of  this  p>ower  of  lifting  the 
wheels,  a  rider  can  travel  over  an  umbrella  without  , 
touching  it,  lifting  the  wheels  as  they  approach,  and 
dropping  them  as  tbey  pass,  after  the  manner  of  a  cater- 
pillar. 

Whatever  difficulty  I  may  have  had  in  doing  justice  to 

the  bicycle,  the  corresponding  difficulty  in  the  case  of 
tricycles  is  far  greater.    The  number  of  makers  and  the  ' 
variety  of  their  work  is  so  i^re.it  lh.it  it  would  be  sheer 
madness  on  my  part  to  attempt  to  describe  all  that  has  1 


been  done.  Those  who  wish  to  see  the  great  irarie^  of 
detail  which  chiefly  coostitutea  the  ditfoeoce  hccwjeea 
one  make  and  anoaier  must  go  to  one  of  the  odubiiioiis 

of  these  things  which  are  now  so  common. 

All  I  shall  attempt  will  be  an  explanation  of  the  leading 
Iirini  iples  which  are  involved  in  the  design  of  a  tricycle, 
lor  this  purpose  it  will  be  necessary  for  me  to  mention 
occasionally  some  particular  machine  ;  but  in  justice  to 
tbe  hundreds  to  which  I  cannot  even  refer,  I  wish  it  to  be 
understood  that  tho>e  named,  duMgli  typiCB],  are  not  ef 
necessity  better  than  any  other. 

Till  a  few  years  ago  the  bicycle  was  the  ooly  velocipede 
which  was  worthy  of  the  name.  Inventive  geoius  and 
mechanical  skill  have  given  rise  to  a  series  of  machines 
on  three  wheels  on  which  any  one  can  at  once  sit  at  ease, 
and  which  require  but  Ihile  skill  in  their  management. 
Men  who  do  not  care  to  risk  their  necks  .it  the  giddy 
height  of  the  bicyclist,  ladies  to  whom  the  ordinary 
bicycle  presents  difficults  which  they  caanot  well  sur- 
mount, each  find  in  tbe  trtcyde  the  means  of  obtaiatag 
healthy  and  pleasant  exercise,  aad  of  enjoying  to  a  car-' 
tain  extent  the  advantages  which  the  bicycle  affords. 
Thanks  to  the  perfection  of  the  modem  tricycle,  cydieg 
has  becooM  one  of  the  auMt  popular  inftinirioaa  of  the 

day. 

It  is  first  necessary  to  know  what  combinations  rtf  thiee 
wbeels  will,  and  what  will  not,  roll  freely  round  a  curve. 
The  few  possible  arrangements  determine  the  general 
focnu  which  a  tric)cle  can  take.  A  wlieel  can  only  travel 
in  its  own  direction ;  no  side  motion  is  possible  witboot 
the  Implication  of  considerable  foro&  eatailing  strain  aad 
friction  of  a  most  injurious  kind,  in  any  combinatioB, 
then,  of  three  wheels,  each  must  be  able,  in  spite  of  the 
united  action  of  the  other  two,  to  move  in  its  own  direc- 
tion. I  here  is  on  the  table  a  model  in  which  the  thret 
wheels  can  take  every  possible  position.  To  begin  with, 
two  large  ones  are  placed  opposite  to,  but  independent 
of,  one  another,  and  parallel,  and  a  s  nail  one,  parallel  to 
the  otber^  is  mounted  between  them  at  one  end.  Thi:> 
amufMncBt  roUs  along  in  a  suaight  line  inih  perito 
freedom;  on  twisdng  the  phme  ef  the  tbfad  wheel  it  is 
also  free  to  roll  round  a  curve  whether  the  little  wheel  i> 
before  or  behind.  If  1  shift  the  position  of  one  of  the 
large  wheels  so  that,  though  still  parallel  to,  it  is  no 
lonyer  opposite,  the  other,  then,  though  they  can  freely 
move  in  a  ^rr.ught  line,  they  can  by  no  possibility  be  in- 
duced to  roll  round  a  curve.  It  is  clear,  then,  that  two 
wheels  that  are  parallel  cannot  be  employed  in  a  tricycle 
unless  tbey  are  opposite  one  aaothec;  The  only  dan  of 
people  who  frequently  appear  to  be  lunillar  widi  tbte  feet 
are  nursemaids,  who  always  tip  op  the  front  of  a  pcas- 
bulator  in  turning  a  corner. 

If  one  wheel  is  m  front  ul'  .md  another  behind  a  third,  tht 
combinatiuii  can  only  roll  round  a  curve  u  hen  the  front  and 
rear  wheel  are  turned  to  proportionate  extents  in  opposite 
directions.  The  model  is  so  arranged  now  ;  if  either  o( 
the  little  wheels  b  not  turned  to  exactly  the  right  amount, 
tbey  ea^  no  longer  roll,  they  can  only  be  draind  sooad 
a  curve.  It  Is  not  sofficMnt  diat  two  parSIel  wfaeeb 
should  be  opposite  one  another,  they  must  be  able  to  turn 
I  at  different  speeds.  I  have  now  the  two  large  wheeU 
keyed  on  the  same  axle,  so  that  they  must  of  necessity 
turn  together ;  this  combination  is  ready  enough  to  go 
straight,  but  no  amount  of  encouragement  by  the  Stnnag 
wheel  will  induce  it  to  go  in  any  other  direction. 

Bearing  these  facts  in  mind,  it  will  not  be  difficult  10  # 
follow  the  development  of  the  tricyde.  It  would  aecm 
impossible  in  the  first  arrangement  (that  with  two  whijali 
opposite  one  another,  and  a  third,  or  steering  wheel, 
before  or  behind  between  them)  to  drive  both  sides,  for 
the  wheels  must  he  able  to  turn  at  dilTercnt  speeds  ;  let 
therefore  one  be  free  to  go  as  it  pleases,  if  the  other  only  is 
driven,  ue  li.ue  .it  once  a  \  ery  (  oiinnon  form  of  tricycle, 
in  which  ooe  wheel  drives,  one  steers,  and  one  is  idk. 
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Machines  of  this  class  have  many  defects.  The  feeble 
steering  power,  combined  with  their  un^ymmetrical  1 
drirhis^  render  them  altcwetber  iintnutwoithy.  If  any 
power  is  applied  to  the  <mver,  wUdi  can  onlif  have  tts 
share  of  the  weight  upon  it,  it  slips  on  the  ground;  if  the 
machine  is  quickly  stopped,  owing  to  the  smatl  weight  on 
the  steering  wheel,  it  is  apt  to  swing  round  and  upset ; 
nevertheless,  those  who  are  content  with  pottering  about 
on  our  wood  p  L.  Lnicni  ind  >jravi,l  ro;id!.  tind  this  class  of 
machine  answer  their  purpose,  and  owing  to  their  cheap- 
ness and  simplicity  they  do  not  care  to  get  a  better. 

The  second  arraBgement  of  the  model,  in  which  riders 
mast  have  recoghiMd  the  Coventry  Rotary,  is  free  from 
moct  of  the  defects  of  the  form  just  described  ;  there  is 
mme  weight  on  the  driver,  but  not  enough  to  prevent  its 
bdngmade  to  slip  round  ;  there  are  two  steering  wheels 
a  long  way  apart,  with  plenty  of  weight  upon  Ihem,  so 
ih.it  the  guiding  power  io  this  tyfwof  tricycle  is  all  that 
can  be  desired. 

Let  me  now  return  to  the  first  arrangement,  in  which 
two  parallel  wheels  are  opposite  one  another.  If  by  any 
pOHtbility  both  wheels  could  be  driven,  and  yet  be  free 
to  go  at  different  ^eedi^  thra  there  beutg  ao  large  a 
weight  on  the  drivers  they  could  net  be  made  to  slip  ; 
the  driving  bt  in  i.^  symmetrical,  most  of  the  twisting  strain 
would  be  taken  ott'  the  steerine  wheel,  and  still  the 
machine  would  be  cafable  of  fowiig  round  a  curve  with 
perfect  freedom. 

All  the  methods  of  solving  the  problem  of  double 
driving  come  under  two  beads,  one  depending  on  the 
action  of  a  dutch  and  the  other  on  diflbtential  or  balance 


The  clutch  action  being  the  simplest, !  shall  de»cribe 

that  first.  In  going  round  a  corner  the  inner  wheel  must 
lag  behind,  or  the  outer  wheel  must  run  ahead  of  the 
other;  as  either  wheel  may  be  mncr  or  outer  according 
to  the  direction  of  the  curve,  each  must  be  able  to  lag 
behind  or  each  njubt  be  able  to  run  ahead.  If  both  were 
able  to  la;'  behind,  the  machine  could  not  be  driven  for- 
ward, and  It  would  be  of  little  use ;  if  both  were  able  to 
ran  ahead,  the  machine  could  not  be  driven  backwards — 
a  matter  of  small  impoitance.  There  is  on  the  table  a 
lai)ge  working  model,  showing  how  a  four-sided  wheel  is 
free  to  revolve  in  a  ring,  but  is  instantly  seized  when 
turned  the  other  way,  owing  to  a  jambing  action  on  one 
or  more  of  four  rollers.  The  four-sided  wheel  then  can 
be  employed  to  drive  the  ring  one  way  but  not  the  other. 
One  of  these  "  clutches  '  or  "friction  grips ''  is  phcei  at 
each  end  of  the  crank  shaft  in  the  ''  Cheylesmore  '  tri- 
cycle, and  a  chain  round  the  ring  of  each  drives  the 
corresponding  whed.  The  machine  named  is  a  rear* 
sieerer;  the  datch  is  also  cnptoycd  in  some  front- 
stecrers. 

The  other  method  of  double  driving  depends  on  the 
use  of  the  well  known  gear  of  three  bevel  wheels  or  of 
^(iino  equi\alL-nt  mechanism.  If  the  a.xic  of  the  middle 
of  the  three  wheels  ii  turned  round  the  common  axle  of 
the  other  two,  the  appUed  force  is  divided  between  those 
two  wheels,  yet  the  pair  are  free  to  move  relatively.  I^t 
tim  the  chuain  drive  a  whed  cairying  the  middle  bevd, 
and  let  the  side  bevels  be  conaeetad  with  the  two  drivers. 
Whatever  happens,  the  powerof  the  rider  will  he  equally 
divided  between  them,  yet  the  madiiae  will  be  free  to  roil 
round  a  curve. 

There  arc  a  great  number  of  devices  which  are 
exactly  equivalent  to  this  the  simplest  of  all,  which 
is  known  as  Starley's  gear.  There  is  on  the  table  a 
beautiful  model  of  the  gear  used  in  the  Sparkbrook 
tricycle,  which  has  been  lent  me  by  the  makers  of  that 
machine,  Bown's  dtflEereniid  gear,  and  some  others ; 
but  time  will  not  allow  me  to  describe  thenL  There 
is  one  SWr,  however,  which  presents  many  peculiarities, 
T  have  devised,  and  which  may  be  of  interest. 


conical  edfssof  two  wheels  which  are  connected  to  the 
drivers  lie  a  series  of  balls,  outside  which  is  a  ring  with 
sloping  recesses.  If  .the  ring  be  turned  by  a  chain  or 
uthetwise,  the  balb  jamb  In  tnie  recesses  as  the  rollers  do 

in  the  clutch  gear.  Nevertheless  they  are  iree  to  turn 
about  a  radial  axis,  and  so  allow  the  two  driven  cone 
wheeU  independent  motion.  The  bursting  strain  on  the 
ring  and  the  side  thrust  on  the  cones  acting  on  rolling 
balls  balance  one  another.  With  this  j^e  ir  the  rider  can 
cause  the  balls  to  J  unb  one  way  or  both  ways,  and  so 
ha%-e  or  avoid  the  "  free  pedal  "  as  he  pleases. 

In  almost  all  good  designs  of  front-steering  tricydes 
the  po  wer  applied  to  the  crank*  is  tmnsmitted  to  a  dif- 
ferential gear  by  a  chain.  The  crank  and  connecting 
rod  have  also  been  used  to  transmit  the  power,  but  then 
the  clutch  is  ncccs?ar)-. 

There  is,  however,  another  type  of  tricycle,  in  which 
the  use  of  cranks  is  avoided,  among  which  may  be  men- 
tioned the  '*  Umnicycle,"  the  "  Merlin,"  and  that  highly 
ingenious  machine,  the  rowing  tricycle.  On  the  table 
there  is  the  Omnicyde  gear.  In  all  these  the  power  is 
applied  direct  to  tM  circumference  of  a  wheel  or  sector, 
and  so  dead  points  are  avoideiL  which  is  a  point  in  their 
fovour  when  meeting  with  much  resistance.  On  the  odier 
hand,  the  sudden  starting  and  stopping  of  the  fcrt  in  the 
two  former  machines  and  of  the  body  m  the  l.iiici  make 
this  type  utterly  unsuitable  for  obtaining  anything  more 
than  a  moderate  speed.  In  the  Omnicyclc  ingenious 
expanding  drums  are  employed,  so  that  the  power  may 
be  applied  with  different  degrees  of  leverage  according  to 
circumstances. 

There  remains  one  type  of  tricyck  which,  for  rapid 
running,  surpasses  many :  I  refer  to  what  is  known  as 
the  Humber  pattern.  So  excellent  is  this  form  in  this 
respect  that  the  leading  manufacturers  have,  by  turning 
out  machines  on  the  same  lines,  ptid  the  original  makers 
a  co  npliinent  which  is  not  altogether  appreciated.  This 
pattern  departs  less  from  the  ordinary  bicycle  than  any 
other;  it  is  one,  in  fact,  in  which,  instead  of  one,  there 
are  two  great  wheels,  giving  width  to  the  machine^ 
between  which  the  power  is  divided  by  the  usual  differ- 
entid  gear. 

Having  spoken  of  the  differentid  gear  and  the  dutch, 

I  had  better  show  the  comparative  advantages  and  disad- 
vantages of  the  two  methods  of  double  driving.  With 
the  differential  gc«r  the  same  force  is  always  applied  to 
each  wheel,  so  in  turning  a  corner  tlu;  outer  one,  which 
travels  furthest,  has  most  work  expended  upon  it  (work=: 
force  X  distance).  In  this  respect  the  differential  gear  is 
superior.  On  the  other  band,  when  one  wheel  meets 
with  much  restsbince  from  mad  or  stones,  and  the  other 
with  hardly  any,  the  latter  has  slill  half  the  streosthof 
the  rider  spent  upon  it,  which  is  clearly  a  mistake.  vVith 
a  cliitcli-drivcn  machine  runnin;;  str.ii^jht,  the  wheels  take 
such  a  share  of  the  ridcr'>  pTucr  as  is  pn>|Xjrtional  to  the 
rtbistance  they  individually  meet.  When  the  machine  is 
describing  a  curve,  that  is  generally,  only  the  inner 
wheel  is  driven,  and  the  machine  is  fur  the  time  only  a 
single  driver,  with  the  driver  on  the  wrong  side. 
I  must  now  describe  some  devices  which  arc  att 


which 

A  huie  woridog  modd  is  on  the  table. 


Between  the 


much  attention  at  the  present  time,  the  sjpeed  and  power 
gear.<>.  Let  us  suppose  there  are  two  macfames  with  wheds 

of  ditTcrei.t  sizes,  but  in  o;her  rCiiKCts  i!i  .e.  Then  eadl 
turn  wii)  tike  me  larger  wheeled  machine  f.iithcr  than 
the  smalkr.  In  going  up  a  hill  the  larger  wheel  will  take 
its  machine  up  a  greater  height  than  the  other  in  one 
revolution,  which  involves  more  work  and  therefore  more 
strength.  If  on  the  Urge  wheel  the  chain  pulley  were  in- 
creased in  site,  then  for  the  sanie  ^peed  of  the  treadles  it 
would  not  turn  so  quickly,  it  would  not  take  the  manhine 
so  far  up  the  hiil  as  before,  it  would  in  fact  be  equivalent 
to  a  -mailer  «hecl,  SO  that  less  strength  than  before  would 
be  necessary.  This  diminution  of  speed,  though  of  great 
advantege  when  climbing  a  hill,  is  the  reverse  on  the 
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level,  for  then  very  rapid  pedalling  woald  be  necessary  to 
maintain  even  a  moderate  speed.  To  obtain  the  advan- 
tage of  high  wheels  or  hifjh  gearing  on  the  leve!  and  at 
the  same  time  low  wIkcIs  or  low  gearing  on  th'.-  hills, 
some  highly  ingenious  devices  are  employed.  On  the 
table  is  a  well-known  one  of  (bese^  the  "  Crypto-dynamic," 
which  by  a  simple  movement  CMSges  the  relative  speed 
of  wheel  and  treadle  Time  will  not  permit  me  to  de- 
scribe the  details  of  this  arrangement,  but  it  contains  an 
epicyclic  gear  which  is  or  is  not  in  action  according  as 
the  rider  desires  power  or  speed.  There  arc  several 
other  devices  ha\  in^^  the  same  object,  some  depending  on 
an  epicyclic  gear  in  .1  pulley,  others  on  the  u-.e  of  two 
chains,  only  one  of  which  is  active  at  a  time.  These 
arrangements  have  the  further  advantage  of  enabling  the 
rider  to  disconnect  the  treadles  from  the  wheels  whenever 
hej^eases. 

Tdcydes  on  which  two,  three,  or  a  whole  family  can  go 
out  for  a  ride  together,  involve  few  new  princii)ks,  and  I 
shall  not  for  this  reason  have  a  word  to  s.iy  about  them. 

There  remains  one  machine  forinin;.;  a  class  by  itself, 
more  distinct  from  all  others  than  tiir\  are  from  one 
another.  It  is  not  a  bicycle  in  the  ordinary  sense  of  the 
word;  it  is  not  a  tricycle,  for  it  has  only  two  wheels. 
This  machine  is,  from  a  acientitic  and  therefore  from 
your  point  of  view,  more  to  be  admireii  than  any  other. 
It  is  called,  after  its  inventor,  the  "  Otto."  The  Otto 
Ucyele  and  dw  Otto  gaa^gioe  will  be  last  mg  memo- 
rials to  the  togenoitjr  of  tfie  bntiien  who  iarented 

them. 

No  machine  appears  so  simple,  but  is  so  difTicult  to 
understand  as  this.  Tricyclists  who  have  been  in  the 
habit  of  managing  any  machine  at  once,  are  surprised  to 
iind  in  this  something  which  is  utterly  beyond  them. 
Tbey  cannot  sit  upon  it  for  an  instant,  for  so  soon  as  they 
are  let  alone  it  politely  turns  them  ofll  When  at  leagtb, 
after  much  ooexmg,  they  can  indoce  it  to  let  them  remain 
upon  it,  they  find  it  goes  the  way  they  do  not  want. 
Riding  the  Otto,  like  any  other  accomplishment,  must  be 
learnt.  Some  seem  at  home  cm  it  in  haif  an  hour,  others 
tike  a  week  or  mute.  It  is  not  -.iirprismji,'  that  that  quick 
p<  rel  igion,  in  wl)i<  h  ladies  h.ivc  so  mutli  the  advantage 
of  men,  enables  them  to  quickly  overcome  the  apparently 
insurmountable  dlflkalties  which  this  machine  piOsents 
to  the  beginner. 

The  rider  when  seated  is  above  the  axle  of  two  large 
equal  wheels  ;  being  then  apparently  in  unstable  equili- 
brium, he  would  of  necessity  fall  forwards  or  backwards  if 
some  movement  of  recovery  were  not  posMble.  The 
1  tto  rider  maintains  his  lialance  m  the  same  way  as  the 
pede-'tri.m.  If  he  is  too  tar  forward,  pressure  on  the  front 
toot  will  push  him  back;  if  too  backward  in  position, 
pressure  on  the  rear  foot  will  urge  htm  forward.  I  h at 
this  mast  be  so  is  clear,  for,  whatever  taming  power  he 
applies  to  the  wheels,  action  and  teactfcm  being  equal  and 
opposite,  they  will  produce  an  equal  turning  effect  upon 
him.  The  steering  of  this  machine  is  quite  j  cculiar.  In 
the  ordinary  way  both  «  hcels  are  driven  by  >tecl  bands 
at  the  same  speed  ;  so  lon^'  as  this  is  the  case,  the  Otto 
of  necessity  runs  straight  ahead.  \\  iien  the  rider  desires 
to  turn,  he  loosens  one  of  the  bands,  which  causes  the 
corresponding  wheel  to  be  free  ;  if  then  he  touches  it 
with  the  brake  or  drives  the  other  wheel  on,  it  will  lag 
behind,  and  the  machine  win  turn.  It  is  even  possible  to 
make  one  wheel  go  forwards  and  one  backwards  at  the 
aaine  time,  when  the  machine  will  spin  like  a  top  within 
a  circle  a  yard  in  diameter. 

There  being  no  third  wheel  the  whole  weight  is 
on  the  drivers,  the  whole  weij^ht  is  on  the  stecrers  ; 
the  frame,  which  is  free  to  swing,  compels  the 
rider  to  take  that  position  which  is  most  advantageous, 
making  him  upright  when  climbing  a  hill,  and  com- 
fortably seated  when  on  the  level.  Owing  to  a  curious 
osciUation  of  die  frame  which  occurs  in  hiU  dhabing^  the 


dead  points  are  eliminated,  so  tlie  i:  .c  r  .' ccd  iioi  wi>ti 
his  strength  at  a  position  w  lu  re  labour  is  of  no  aviil. 

Though  it  has  been  impossible  for  me  to  do  more  tban 
indicate  in  the  most  imperfect  manner  how  nuiiKrousand 
beautiful  are  the  principles  and  devices  employed  in  the 
coQStmction  of  cycles,  I  trust  I  have  disappointed  thne 
who  were  shocked  and  borri&ed  that  so  trivial  a  tabjn 
shonM  be  treated  seiloasly  in  this  Institation. 


PAXGFRS  FIUKM  FLIES 

!  T  N  a  note  omiimanicated  to  the  tunzctta  lAj/t  OtpitiJi 
for  August   1SS3,  and  republished  in  the  ctirttit 
number  of  Oie  AnAivts  Jlaliennes  de  Biologit{\vB».  \\. 
fasc.  ii.X  Dr.  B.  Graasi  calls  attention  to  uw  fiiict  that  | 
flies  are  winsed  agents  in  the  diffusion  of  infectiNi 
maladies,  epidemics,  and  even  parafritic  diseases.  Dnkv 
the  summer  season,  when  flies  occor  In  swarms,  it  seems 
impossible  to  prevent  them  from  settling  on  any  aod 
every  object.     In  these   countries,  though  somrtimti 
troublesome,  they  are  scarcely  ever  so  numerous  ai  in  the 
warmer  clim,ite>  of  the  cOninu-nl,  .ind  even  in  the« 
latter  they  are  not  often  to  be  lound  such  plaguesastbty 
are  in  Egypt;  but  in  all  these  countries  alil»  the; any 
be  seen  to  alight  00  all  moi»t  substances  withoat  dttdiic- 
tion.   It  may  be  the  expectorations  of  a  phdimcal  or  ik 
ejecta  of  a  tyi  hold  patient  that  have  hut  attmcted  tec 
inquiring  diptera  ;  but,  irrespective  of  the  maUtisl  tbqr 
may  have  been  invest i;.;ating,  their  next  visit  may  beta 
the  moist  lips  or  eyes  of  a  human  being.    Their  feet,  their 
mouth,  and  the  |)eetor:iI  portion  of  their  bodies  will  hwt 
all  come  in  contact  with  the  infective  mass,  and  will  all 
in  turn  be  moie  or  less  cleansed  of  it  by  the  moisture  u 
the  freshly  visiicd  mucous  membranes.    Uut  this  danger  J 
has  already  been  known  and  recognised,  and  it  teasi 
acaicely  doubtful  that  in  Egypt  ophthahnia  is  comtssih 
carried  to  the  eyes  of  the  inliutt  natives  by  soch  wiapd  | 
visitors.    Dr.  (irassi  calls  OUrattention  to  even  prcaitJ 
j  danj;cr.  antl  thi',  from  the  ejects  of  the  tiie;  theiiuelvt-. 
Mvery  hou-ekceper  knows  how  the  bright  surface  of 
mirror  or  the  j;ilt  moulding  of  a  picture- fr.jnie  can  t< 
I  covered  ovvr  with  the  little  flecks  left  by  these 
no  English  words  occur  to  us  to  translate  theretuli 
the  phrase  "  ies  mefaits  des  mouches."   The  follo«S{ 
exptfienoesof  Dr.  Giassi relate  to  these:— At  Rovdiaab 
between  his  laboratory,  whidi  is  on  a  first  floor,  aai  Im 
kitchen,  which  is  on  the  ground  floor,  there  lies  .1  comt- 
yard,  with  a  distance  between  the  windows  of  tie  tvo  ' 
rooms  of  about  ten  metres.    (  n  a  plate  on  the  t.^ble  <i 
his  laboratory  he  pi  ice<l  a  large  number  of  the  e5t5of  1 
human  p.ir,i-i'.c  (  1  richocephalus).    Afiet  a  tcv  li  :ir>  he 
found,  on  some  white  sheets  of  paper  banging;  la  il* 
kitchen,  the  well-known  spots  produced  by  the  excreoo* 
the  flies,  and  on  a  micrucopical  examination  of  ihe" 
spots,  several  eggs  of  the  panuite  were  ta'  ■ 
them.   Some  flies  coming  into  die  Utchcn  WCM  st* 
caught,  and  their  intestinal  tract  was  found  quite  fllrf 
with  an  enormous  m  i-s  of  Aecal  mntter,  in  which  tiK 
presen  c  of  e^'gs  of  Tncln icephali  ^^cre  tletectcd. 
was  pr.icticalii  impoi^iiJle  to  keep  all  .iliment.iry  9^ 
Stances  from  contact  with  these  flics,  it  follows  th.t:  th( 
chances  of  Dr.  Grassi  and  his  family  being  infectri 
Trichocephali  were  very  great.  As  a  matter  of  fut,J^ 
experiment  was  tried  with  non-segmented  eggs  of  xm 
worm.  Another  experiment  wa;  m  the  same  diiocin 
Dr.  Grassi  took  the  ripe  seg^rents  of  a  Tamm  Mft* 
(which  had  been  in  spirits  of  winej  and  broke  them  upi* 
water,  so  that  a  great  number  ol  the  tapeworm  s  e^ 
remained  suspended  in  ti  e  thiid.    The  flies  came  id 1 
mixture,  attracted  by  the  sugar,  and  in  about  halt  an  Cci-  ' 
the  ova  of  the  tapeworms  were  to  be  found  in  their  inie 
tines  and  in  the  spots.    Mad  these  eggs  iMsen  in  a  iccox 
and  living  sti^  they  would  doubtless  have  been  jsit  ■* 
easily  transported.    To  those  who  can  to  tiy 
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Mqieriments,  H  jb  Slignsted  that  lyoopod  powder  mixed 
with  sugar  and  wateftt  a  good  materal,  as  the  lycopod 

spores  arc  easily  detected. 

It  is  self-evident  that  if  the  mouth-apparatus  of  the  fly 
will  admit  of  the  introduction  of  such  objects  as  have 
been  above  noted,  that  there  will  be  no  difficulty  in  its 
admitting  scores  of  the  spores  of  many  p.ira^itic  fungi,  and 
above  aU  of  those  belonging  to  the  Schuomycetes,  the 
possible  cau  c  i  so  mudt  ^acaae;  Already  has  Dr. 
Giaasi  detected  in  fly  exciement  the  ^OKS  of  Oidium 
taetitt  and  the  spores  of  a  Botrytis,  this  iattar  taken  from 
the  bodies  of  silkworms  dead  of  muscardine. 

There  arises,  of  course,  the  question  of  how  far  the 
active  dii,'estion  in  the  intestines  of  the  flics  may  not 
destroy  the  vitality  of  germs  or  spores  thus  taken  in,  but 
ii  would  seem  probiblc  that  in  many  instances  the  larger 
bodies  swallowed  may  not  serve  as  objects  for  assi- 
milation, but  may  be  got  rid  of  as  foreign  bodies,  and  it 
will  be  borne  in  miad  that  the  flies  themadves  £sU  victims 
to  die  ^wth  of  a  paraaltic  foogus  {Bmpusa  mutat,  Cohn), 
whidi  IS  probably  taken  first  into  their  own  stomachs. 

Dr.  Crassi  promises  to  publish  the  results  of  his  experi- 
iiienti  in  fuller  detail.  Judging  of  their  interest  by  this 
.ibsiraci.  they  will  well  deserve  to  be  followed  up,  and 
though  in  these  countries  our  modern  sanitary  arrange- 
ments do  not  tend  to  tiie  development  of  such  immense 
swarms  of  flies  as  are  so  constantly  to  be  met  with  in 
lUdy,  atill  the  dangers  to  be  apprehended  from  them 
there  are  possibly,  thoa^  in  a  less  degree,  to  be  en- 
countered hero,  an -J  the  investigation  of  the  fact  is  easy 
to  any  one  possessing  a  fairly  average  nticroicope  and  the 
power  of  catching  a  fly.  E.  P.  W. 


EDtNBURGH  MARTNE  STATION 

AT  the  halt-yearly  meeting;  nf  the  Scottish  Mete'<ro- 
logical  Society  held  on  Monday  last,  Mr.  Murray 
submitted  a  statement  on  the  work  done  by  the  Fisheries 
Committee.  This  indudad  preUminary  reports  from  the 
Rev.  A.  M.  Norman  on  (he  invertebnite  finina  of  the 
Scottish  fresh-water  lochs ;  ProC  Hcrdman's  report  of 
his  researches  connected  with  the  fisheries  of  Loch  Fvne, 
and  similar  reports  from  Messrs.  Hoyle  and  Beddard 
front  Peterhead  and  Eyemouth.  After  reading;  several 
interesting  extracts  from  these  report^,  which  will  shortly 
appear  in  the  Society's  Journal,  he  then  stated  that  the 
marine  station  at  Granton  wouKl  be  formally  opened 
for  sdeotific  work  about  the  loth  of  next  month  by 
ProC  Haeckd  of  Jena.  The  floating  Iaborator\ %  which 
has  been  namedf  the  Ark,  was  successfully  launched 
on  Saturday  last,  and  it  has  accommodation  for  seven 
biologists.  The  steam  yacht  of  thirty  tons,  which  is  to 
Ijc  called  the  Mulu^a,  is  to  be  launched  on  the  inst. 
at  Glai^ow,  and  will  be  at  the  station  ten  days  thereafter. 

The  Station  will  then  be  possessed  of  the  three  mo=t 
important  requisites,  viz.  the  floating  laboratory,  with 
abundance  of  sea  water ;  a  steam  vessel  fitted  with  all 
modem  appliances  for  sounding^,  dredgine,  and  other  bio- 
logical and  physical  investiga,tions ;  and  lastly^  a  most 
complete  library  in  marine  biology  and  physics.  Mr.  J. 
T.  Cunniiu^hatn.  n..\.  Ovon.,  Fellow  of  University  College, 
Oxford,  h.is  bcfii  nppomteti  Naturalist  in  cli  ir.ie  of  the 
Station  ;  Mr.  llu^'h  Robert  Mill,  D.Sc,  whoh  il  is  a  Re- 
search P'ellowship  in  the  University  of  Edinburgh,  is  to 
carry  on  physical  and  meteor. jlo^i  al  investigations  under 
the  sttpenntcndence  of  Prof.  Tait ;  Mr.  Alexander  Tur- 
bjrae,  fisherman.  Keeper ;  Mr.  William  Bell,  kiM  Royal 
^lavy,  Engineer ;  and  it  it  hoped  the  anangemcnts  vrili 
shoitly  be  made  that  win  enable  a  botanbt  and  geologist 
to  carry  on  systc  natic  work  at  the  Stttioa.  The  captaia 
of  the  yacht  will  be  appointe  1  next  week. 

British  and  foreign  naturalists  are  invited  to  make  use 
of  the  resources  of  the  Station  free  of  charge,  and  those 
yilknn  de^  to  do  «o  are  requested  to  commnnicate  with 


Mr.  loha  Mianray,  CkatUngtr  Office,  Edinbuii^,  atatiaf 
the  Idnd  of  work  they  propose  to  midertak«  and  the 

length  of  lime  they  will  pronably  remain.  F.flTorts  are 
now  being  made  to  provide  living  accommodation  for  the 
naturalists  and  others  who  may  be  working  at  the  Sta- 
tion. Immediately  after  the  meeting  Mr.  Murray  re- 
ceived anonyinovisly  a  donation  of  too/,  towards  the 
further  equipment  of  the  Station.  We  wish  every  success 
to  this  undertaldi^  and,  from  the  liberal  spirit  shown  in 
pladac  at  die  lervioe  of  scientific  men  the  unique  fadli* 
ties  anarded  by  the  Station  for  the  proeecution  of  In- 
quiries of  the  highest  practical  importance,  we  have 
every  confidence  that  the  public  will  not  be  slow  hi 
seeing  that  the  fundi  reqanod  for  its  eflicient  maiatenanee 
are  forthcoming. 


THE  DEEP-SEA  FISHES  OF  THE 
*'  TALISMAN" 

AMONG  the  many  woaderfnl  animal  forms  eoUsetad 
doriiw  the  voyage  of  the  Talisman  none  surpass  the 
fishes  in  interest.    In  the  exhibition,  now  open  at  the 

Tardin  dcs  Plantes,  Paris,  of  the  various  specimens  col- 
lected diirinfj  this  voyage,  the  collection  of  fishes  holds  a 
chict  iil.'.'  C.  During  the  cruises  of  the  TravailUur^  owing 
to  the  apparatus  employe  1,  the  capture  of  a  fish  was  a 
rare  event,  but  by  the  employment  of  a  kind  of  drag-net 
on  board  the  Taiisman  the  number  both  of  species  and 
individualstakesi  was  quite  surprising.  Onc^.on  July  29,  in 
16°  5a'  N.  lat  and  27"  U/  W.  long-,  in  one  haul  of  the  drag- 
net no  less  than  103 1  fishes  were  taken  from  a  depth  of  450 
metres.  The  chief  surface  fish  noted  in  M.  Filhol's  very 
intrrestinp  papers,  which  are  in  course  of  publication  in 
our  Fren:;h  contemporary  /m  Xafur/-  (to  the  editor  of 
which  journal  we  arc  in  Icbted  for  the  illustrations  accom- 
panying this  notice),  were  the  well-known  -hark  {CAaf>' 
fArtnrtJ  .j.'/iJWtv/i),  very  common  between  the  Senegal  coast 
and  the  Cape  de  Verde  Islands ;  its  strange  attendant 
fish,  the  so<alled  pilot  fish  (NaueraUs  ditUor)^  and  the 
Teiy  anions  and  oad-looldng  fish  of  tiie  Saigassom  Sea, 
Antennarius  inarmomtii^.  It  is  noted  that  not  only  were 
the  pilot  fishes  never  molested  by  the  sharks  but  that  they 
const.antly  swam  aro  ui  i  them,  sometimes  even  they  were 
seen  placing  theaiselvc^  against  the  shark's  sides  between 
their  |)ect oral  fins.  Many  observations  were  made  on 
;  the  strange  .Antennarius,  the  colour  of  "  hose  body  so 
closely  approaches  to  that  of  the  alg  i  ami  ist  which  it 
lives  that  it  enables  these  fish  to  approach  almost  unseen, 
and  so  quite  easily  take  their  prey.  It  is  not,  however, 
altogether  unworthy  of  remark  that  this  prey,  coosiatiBg 
for  the  most  part  of  small  Crustacea  and  moUosks,  is  also 
of  the  same  general  shade  of  colour  as  the  mass  of  the 
weed,  so  that  the  assuming  of  this  uniform  dull  tinge  of 
colour  must  mean  a  heightened  danger  to  sooie  of  these 
forms  of  life. 

The  great  interest  however,  of  the  fish  captures  of 
the  TaUspuut  centres  in  the  remarkable  forms  taken 
firam  the  depths  of  the  sea,  which  were  both  considerable 
in  the  number  of  individuals  and  in  the  newness  of  the 
forms.    The  question  of  whether  ceruin  fiih  inhabit 
:  certain  zones  of  (ie[>ths  was  closely  considered,  aad  is 
'  answered  in  the  .tirnmatiN e.    These  /.ones  are  of  very 
I  consi  Jcrable  depth,  v.iryin-  from  600  to  over  3^)50  metres, 
I  and  in  bringing  up  specimens  from  such  areas  of  great 
'  pressure  these  suffer  immensely  throui;h  the  phenomena 
caused  by  the  rapid  decompression  of  the  air,  the  more 
remarkable  effects  being  diktation  of  the  swim  bladder, 
the  eyes  being  squeesedoot  of  their  orbits,  and  the  scales 
clothing'  the  body  are  shed.  In  some  cases  even  the  fish's 
body  has  become  smashed  into  pieces.  Notwithstanding 
all  these  phenomena,  the  area  in  depth  of  the  distribution 
of  manv  of  the  deep-sea  fish  is  very  considcnblc.  Thus 
1  AlepocephalHS  roslratus  is  met  with  between  a  depth  of 
aw  aadthat  of  jfisoinetrBSi  Jtat^Atfi  MoArvwA,  betweea 


Digitized  by  Google 


48; 


NATURE 


\March  20.  1884 


Fir,.  t.—Macrurnt  giitHet^.  VaiU. 


Fio.  ». — Kmtfmitu  oftCHrni,  Vaill. 


Digitized  by  GoogU : 


M§nk  20, 1884] 


NATURE 


4«5 


4lep(hs  of  1090  and  365;  metres ;  l^toitrma  maere^, 
between  1153  and  365;  metres;  AnA  Afaerttrus  affinis, 
between  590  and  2220  metres.  The  explanatian  would 
seem  to  be  not  only  that  the  orgnnisation  of  these  fi-hes 
is  tucfa  as  enables  them  to  support  tlic  cnoniious  pressures 
at  the  greater  depths  of  the  ocean,  but  that  in  the  course 
of  tMr  movemCBtS  of  ascent  and  descent  they  proceed 
v«iy  rioirtjr  m  m  giaduaUy  to  set  accustomed  to  the 
ailtwMiaM  in  fMcwure  These  fiwiet  ai«  all  flesh  eaters, 
with  wdl  developed  dental  systems ;  the  absence  of  light 
prevents  the  growth  of  marine  alga*  in  these  depths,  and 
as  a  general  rule  all  the  fish  found  below  150  metres  arc 
of  nece>siiy  jiredator)'.  These  deep-sea  fishes,  as  Dr. 
(itinthcr  rctiinuis  us,  do  not  belong'  to  any  peculiar  order, 
but  are  chiefly  modified  forms  of  surface  types  ;  some  of 
these  modifications  being  no  doubt  very  extreme,  but 
senring  as  indications  not  only  of  the  struggle  for  exist- 
ence^  Gat  also  of  the  plasttcness  of  the  foims  to  adapt 
-  tliemadves  to  the  extreme  conditioiis  under  which  they 
live.  The  most  remarkable  phenomena  in  connection 
vith  their  deep-sea  life  is  doubtle- ,  the  tremendous  pres- 
sure which  his  to  be  borne.  No  one  seem-  to  lioiibt  but 
that  these  detp-sea  form-,  live  as  acti\e  .1  j;t'e  as  siiit  icc 
forms,  indeed  their  very  appearance  seems  to  indicate  .1 
swiftness  and  energy  of  movcntent  not  to  be  surpasse  d  l>.\ 
surface  swimmers ;  and  «e  may  believe  that  the  aby9^al 
pnssure  has  a  gieat  deal  to  do  vith  keeping  thchr  feebly 
calcaieeus  bones  and  delicate  muscular  vf&em  compact 
and  in  a  eondidon  for  effective  use.  The  placid  state  of 
the  water  at  these  depths  must  also  be  borne  in  mind 
no  storms  affect  them,  an«l  the  extraordinary  attenuation 
of  some  organs  maybe  directly  ascribed  to  this  pheno- 
menon. Thus  MiKrurus  globiceps  (Fig.  l),  which  forms 
one  of  a  family  of  deep-sea  Ganoids,  known  as  living  at 
deptlis  of  from  600  to  2200  metres,  and  occurring  in  con- 
sioenble  variety  and  great  numbers  over  all  our  oceans, 
is  n  new  snedes,  described  by  M.  L.  Vailbuit  as  foond  at 
a  depdi  or  between  1500  and  3000  metres.  Its  body, 
globular  in  fim^  will  be  seen  to  be  very  SieaSly  attenuated 
behind. 

In  some  of  the  deep-sea  fishes  peculiar  organs,  un- 
known for  the  most  part  among  surf.ice  fishes,  are  to  be 
lound  ;  tlicsc  are  sometimes  "more  or  less  numerous, 
round,  showing  mother-of-pearl  coloured  bodies  em- 
tieddcd  in  the  skin";  in  somefisb  these  are  to  be  met 
with  on  the  head,  or  near  the  Qfes» or  along  the  sides  and 
badt  Dr.  CrOnther  iitfimns  ns  that  of  these  strange 
bodies  the  following  hypotheses  are  possible:  (i)  all 
these  different  organs  arc  accessory  eyes;  {2)  only  those 
having  .1  leii-.  like  body  in  their  interior  are  sensor)',  those 
with  gland- like  structure  are  not  sensory  but  are  phos- 
phorescent ;  and  (3)  all  are  pruduccrs  of  light.  .Many 
serious  objections  can  be  urged  against  the  first  view. 
Some  of  the  fish  with  fanmense  eyes  have  these  bodies, 
othen  without  eyes  want  them,  while  as  to  glandular 
iMdies  being  sense  organs  this  Is  not  yet  sciendfieally 
realisable.  One  seems  therefore  justified  in  adopting  the 
middle  hypothesis,  and  though  on  first  thought  it  seems 
strange  that  fish  with  large  eyes  should  h.ave  a  rrss  .i  y 
eye«,  yet  Dr.  C.Onther's  supposition  may  be  the  true  one 

that  there  arc  light  producers  behind  the  lenses,  and 
that  these  latter  may  act  the  part  of  *'  bull's-eyes in  a 
lantern.  This  form  of**light  etgan"  might  constitute  a 
very  deadly  trap  for  pray,  one  moment  wining  it  might 
attract  the  curiosity  of  some  simplefish,  then  extinguished 
the  simple  fish  would  fall  an  eisy  prey. 

Long  filamentous  organs  are  to  be  met  with  showing 
apparently  a  brilliant  type  of  i)hosphorescence.  Among 
the  many  curious  forms  of  development  of  these  tac- 
tile organs  to  be  met  with,  one  of  the  most  singular  is 
that  to  be  seen  on  a  fish  referred  by  M.  L.  Vaillant  to  a 
new  genus  and  species  found  at  a  depth  of  2700  metres, 
and  rcmreaented  in  the  anoeaed  woodcut  (Fig.  3).  In  this 
farm  {fiuhemiat  cisatna)  the  tactSe  oigan  takes  the 


appearance  of  a  long  Jkunen^  whidi  is  placed  underneath 
the  lower  jaw,  and  wU^  ends  in  an  inflated  and  rayod 

knob-like  phosphorescent  mass. 

Another  peculiarity  now  well  known  in  deep-sea  fishes 
is  the  enormous  development  of  the  mou'.li  and  stomach 
of  these  tish.  In  the  genus  .Melanocetas  and  in  Chias- 
modus  the  capacity  of  the  rtoniacli  is  such  that  it  can 
contain  prey  twice  the  size  of  the  tish  which  swallowed  it, 
and  perhaps  the  largest  gape  of  jaws  known  is  that  of 
Eurypkerynx  peUcmoides.  The  greatest  depth  at  wb  ich 
a  fish  was  taken  daring  the  cnriseof  the  TmUman  was 
4255  metm ;  .the  fish  was  Bylhytes  crassus :  but  it  will 
be  remembeiriBd  that  during  the  Challttiger  Expedition  a 
specimen  of  BtiOvfofia  /ovx  wBi  taken  at  a  depth  of 

5000  metres. 

We  ii<!{>c  ai;ain  to  have  the  opportunity  of  referring  to 
other  ot  the  deep-sea  forms  taken  by  the  Talisman. 


ANCIENT  JAPAm 

HIS  volume  contains  a  Itteial  translation  of  the  oMest 
A  Japanese  book  m  existence,  accompanied  by  in- 
troductions, notes,  and  appendices,  and  is  beyond 
clonlM  the  most  learned  ana  remarkable  work  which 
European  schobu'sbip  has  yet  produced  from  Japan.  Of 
the  many  important  propositions  on  the  early  history  of 
the  Japanese  race  established  by  it  we  shall  have  to  speak 
later  on  ;  but  of  the  work  itself  it  may  be  said  now  that 
the  translator  claims  it  to  be  "  the  earliest  authentic  con- 
nected literary  product  of  that  large  division  of  the  human 
r.ice  which  has  been  variously  denominated  Tnranian, 
Scythian,  and  AltaYc,  and  it  even  precedes  by  at  least  a 
century  the  most  ancient  extant  literary  compositions  of 
non-Aryan  India."  Indeed  more  than  this  m^  be  said; 
for  if  the  claim  of  Accadian  to  be  an  Altaic  ta^uage  be 
not  substantiated,  not  only  the  aidiaic  Htentnre  of 
Japan  (to  which  the  Kojiki  belongs),  but  also  its  classical 
literature,  precedes  by  several  centuries  the  earliest  extant 
do  iinicnts  of  any  oiher  .Altaic  tongue.  This  alone  would 
render  the  work  an  object  of  much  interest,  but  it  derives 
additk>nal  importance  from  its  contents  as  well  as  from 
the  period  at  which  it  was  written.  It  is  the  earliest 
record  of  the  langu^ie,  customs,  mytholog]^  and  history 
of  ancient  Jaran,  and  soon  after  the  date  or  its  compila- 
tion, as  Mr.  Chamberlain  points  out,  most  of  the  salient 
features  of  distinctive  Japanese  nationality  were  buried 
under  a  superincumbent  mass  of  Chinese  culture ;  it  is 
therefore  to  these  "Records"  and  one  or  two  other 
ancient  works  that,  the  investigator  must  look  if  he  would 
not  be  misled  at  every  step  into  attributing  originality  to 
modem  customs  and  ideas  which  have  simply  been  bor- 
rowed wholesale  from  the  neighbouring  continent.  It 
appears  beyond  doubt  that,  though  the  work  existed  in 
traditkm  for  some  years  before  that  period,  it  was  mK 
committed  to  writing  till  the  year  712  of  our  eia.  and 
from  it  a  picture  can  be  formed  of  the  Japanese  Of  that 
remote  epoch.  It  is  to  the  sections  devoted  by  the  trans- 
lator to  the  manners  and  customs  of  the  early  Japanese 
and  their  political  and  social  ideas  that  we  pcv^ose  tO 
direct  special  attention  now. 

As  pictured,  then,  in  these  '"  Records,"  the  Japanese 
of  the  mythical  era  had  emerged  from  the  Stone  Age  and' 
from  the  savage  state.  They  were  acquanited  with  the 
use  of  iron  for  weapons  of  the  chase,  such  as  arrows, 
swords,  knives ;  but  there  is  a  curious  silence  about 
ordinary  inip'cmcnts,  such  as  axes  and  sxws,  though  they 
had  the  fire-drill,  pestle  and  mort.ar,  wedge,  and  shuttle 
for  weaving.  The  art  of  sailing  appears  to  have  been 
quite  unknown,  but  boats  for  use  on  the  inland  lakes  are 
mentioned.  As  would  nativally  be  expected,  the  popula 
tion  W  IS  scattered  along  the  seashore  and  on  the  banks 

'  Traiuactimi*  tf  At  Aaatk  Socittr  »f  Jm*am,  vol.  x.  Sam^tmtai. 
NrtWiiinf  tlw^K^illri" or  •■  Rwflrtsrf Aa«ii Manwsb"  ^Bwl 
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of  the  larger  rivers,  while  house  and  templt-  building  are 
the  subjects  of  frequent  ri  fcrcncc.  ThL-  j,i[):uu-se  <it  the 
present  day  appear  to  have  inherited  their  habits  of  great 
personal  cleanwiMS  from  their  early  forefathers,  for  we 
read  more  than  once  of  bathing,  ana  bathing-women  are 
said  to  have  been  specially  attadiad  to  an  imperial  infant. 
Among  the  religious  practices,  too.  was  that  of  histiation. 
A  custom  of  the  early  Japanese,  wnieh  is  stOl  fbnnd  exist- 
ing in  the  island  of  HachijA,  off  the  cast  coast,  was  that 
of  a  woman  before  childbirth  erecting  with  her  own  hands 
a  one-roomed  hut  witho.r.  windows,  into  which  she  was  ex- 
pected to  retire  and  give  birth  to  her  child.  In  Hachij6 
formerly  a  woman  was  driven  out  from  the  village  under 
these  circumstances  to  a  hut  on  the  mountain  side,  which 
riiewas  not  Mrmitled  to  leave  under  any  circumstances 
whatever  bente  the  birth  of  the  iafiuit :  hat  in  later  times 
the  custom  was  so  far  relaxed  that  the  hut  was  allowed  to 
be  put  up  within  the  homcstc.id.  Fnch  sovereign  on  his 
accession,  also,  had  a  new  palace  erected  for  him  ;  but 
these  so-called  "  palaces"  were  nothing  more  than  ordinary 
wood  huts.  Although  cave-dwellers  are  referred  to  in  the 
"Records,"  it  appears  that  at  the  date  to  which  the  work 
itfers  thevhad  quite  passed  away.  The  principal  food  was 
fidi  ud  tne  flesh  of  wild  animals.  Rice  is  mentioned  in 
sttdi  a  manQK  that  these  can  be  no  doubt  of  its  coltiva- 
Hon  from  immemorial  antiquity;  sakt,  the  native  rice- 
beer,  is  also  referred  to.  In  dres?  the  mythical  Japanese 
appear  to  have  reached  a  high  level,  and  we  find  many 
garments  specialised,  such  as  skirts,  trousers,  girdles, 
veils,  and  hats;  while  it  is  interesting  to  note  that 
although  jewellery  forms  no  part  of  the  attire  of  the 
modem  Japanese,  their  ancestors  adorned  themselves 
with  necklaces,  br.icelets,  and  other  aitidei  iiBfmed  from 
stonet  considered  precious.  They  appear  to  have  had  a 
toleiablT  extensive  acquaintance  with  the  animal  and 
vegetable  Idugdoms,  but  the  tea-plant  was  evidently  not 
yet  introducM  among  them.  Iron,  which  was  used  from 
tine  imincinorial,  was  the  only  metal  they  knew;  and 
their  acquaintance  with  colours  w.is  confined  to  black, 
blue  (including  green),  red,  white,  an  J  piebald  (of  horse-.), 
la  the  Japaa  of  to-day  the  different  degrees  of  rclation- 
ridp  ate  distinguished  in  much  the  same  way  as  in 
Europe  eaicqit  that  brothers  and  ^ater%  instead  of 
b^g  considered  as  mutnally  rdated  in  the  same  manner, 
are  divided  into  two  categories,  dder  and  younger,  in 
axordance  with  the  Chinese  usi^fe.  But  the  ancient 
j.ipanese  had  a  complicated  system  of  nom'-ii' l.Uure, 
which  appears  to  li.ivc  perplexed  native  comineat  itors 
themselves,  the  foundati  )n  of  which  wa^.  a  sabordmution 
of  the  younger  to  the  elder  born,  moiificd  by  a  sub- 
ordiUOM  of  tilO  females  to  the  males.  A  distinction 
also  appMis  to  have  been  drawn  between  the  chief  and 
secondary  wives,  and  the  wife  is  oonstandy  spolcen  of  as 
"younger  sister."  It  appears  that  consanguinity, how- 
ever close,  was  no  bar  to  marriage,  as  we  hear  of  unions 
with  hilf-sistcrs,  step  mothers,  and  aunts.  When  the 
Chinese  ethical  code  was  imported,  these  gr.idu.illy  dis- 
.■lope.ircd,  bat  not,  it  is  s.iid,  with  mi  \i  lUtical  troubles. 
Exogamy  did  not  exiit,  and  there  .»p;>e.ir  to  have  been 
no  artificial  impediments  in  the  way  of  marriage.  On 
death  the  hut  of  tlie  deceased  was  abandoned  ;  and  there 
was  a  tradition  of  an  earlier  custom  of  burying  ahve 
sone  of  the  retainers  in  the  neiriibouriiooa  of  a 
royal  tomb.  This  is  the  only  trace  <n  hwnan  sacrifice 
to  be  found  in  the  re  or  Is  of  the  Japanese  race,  and 
there  is  also  a  tm  \\  .i!>-,l-iicc  of  any  trace  of  slavery. 
They  were  unac  i  1 ,  itc  l  wuh  an;,-  of  the  arts  by  which 
their  descendants  are  best  known  ;  they  had  neither  tea, 
fan;,  lacquer,  or  porcelain.  They  kne*  nothing  of 
vehicles,  money,  or  the  computation  of  time.  They  were 
igoorant  of  wnting,  and  of  course  had  no  books. 

This  brings  us  to  anodur  tntemting  part  of  the  subject, 
vii.  tarn  antiquity  claimed  by  native  writers  for  their 
monardiy,  and  tne  reliability  of  Aeir  eadiy  chranokgy. 


There  is  no  break  in  their  history  between  the  fabuloij 
and  the  real,  and  the  continuity  of  their  mythology  ar,d 
history  is  a  tenet  of  the  native  commentators.  They  bttd 
the  age  of  the  gods  to  have  ceased  and  tlut  of  then 
human  kings  to  have  commenced  at  an  em  cows^OBi' 
ing  with  660  B.C,  and  the  then  ruler  of  Japan  b  driaii 
as  the  first  of  an  unbroken  line  of  sovereigns  extendiuc 
down  to  the  Mikado  of  to-day.  All  the  earlier  Europeu 
wrifprs  nn  Ja|nn  have  accepted  65o  r.r.  as  the  com- 
mouceuieiii  ui  historical  Japan:  the  Nhka  lo  hirnselfhis 
claimed  this  long  descent  ;  frcijucntly  in  ofiiriil  publica- 
tions we  find  this  accepted  as  the  Japanese  year  i.'  h 
native  chronologies  we  find  the  na-nes  of  a  series  (rf 
Emperors  who  have  reigned  from  that  time.  This  an- 
tiquity, though  as  yesterday  compared  to  that  of  tk 
CliinMeb  is  highly  respectahile  if  correct,  but  safotti- 
natdy  there  is  nothing  whatever  to  support  it  For,  in 
the  words  of  Mr.  Chamberlain,  this  era,  this  accession  1;' 
the  fir-il  emperor,  "is  confidently  pi  iced  thirteen  othv.- 
teen  centuries  before  the  first  history  whi;  h  records  it  tri- 
written,  nine  centuries  before  ;at  the  earliest  computa- 
tion) the  art  of  writing  was  introiu  cd  into  the  country 
and  on  the  sole  authority  of  books  teeming  with  miracc 
lous  legends."  Another  scholar,  who  made  the  chroaolo^' 
of  Japan  a  special  Study,  and  who  has  published  a  vatebit 
monograph  on  that  subject,  the  late  Mr.  Bramses,  dm 
not  scruple  to  say  that''tlie  whole  system  of  fictitious 
dates  applied  in  the  lirst  histories  of  J  ipan  is  otie  of  th« 
greatest  literary  frauds  ei'er  perpetrated,  from  wHich  wc 
uiay  infer  how  little  trust  cm  be  placed  m  the  arl^ 
Japanese  historical  works."  In  short  it  appears  that,  fa 
all  historical  purposes,  Japan  is  a  newer  country  than 
England  by  several  centuries.  Another  propositiflo  for 
which  native  scholars  have  always  stienuoiuly  coatssdcd 
will  also  have  to  be  abandoned.  It  is  asnal  to  siy  tbt 
early  Japanese  civilisation  was  a  purely  indigenous  pro- 
duct, and  tint  even  a  certain  form  of  writing  oilkd 
"letters  of  the  Divine  -Age"  existd  long  before  thet 
was  any  contact  with  China.  European  scholars  hi« 
always  been  doubtful  ab  tut  this  ilivme  alphibtt,  and  ii 
is  now  beyond  doubt  that  they  are  the  invention,  ot 
adaptation  from  Corea,  of  a  later  age ;  but  it  is  ilv 
certain  from  these  "Records"  that,  "at  the  very  eaiH^ 
period  to  which  the  twilight  of  legend  stretches  back, 
Cliinese  influen  :e  had  already  begun  to  make  jtsei^ 
these  islands,  conuim  iica'.ing  to  the  inhabitants  boa 
implement-.  ai\il  idc.»s.''  li  would  occupy  too  naci 
space  here  to  exhibit  the  evidences  of  this.  One  nwS 
sutbce,  "  Curved  jesvels,''  ///  ti^atam  t  as  they  arc  CU**» 
figure  largely  in  the  Japanese  mytaology  as  ornaments  * 
the  early  Japanese.  These  are  generally  made  of  JM*^ 
or  a  jade-ulse  slone^  and  ProC  Milne  sh  jws  that  no  wd 
mineral  has  ever  been  discovered  in  japan.  Fuitso 
proob  of  Chinese  influence  are  found  in  the  nst**" 
the  myths,  the  existence  of  the  intoxicant  mi/,  ih* 
gaage,  &:.  The  religion  of  the  c  uly  Japanese appef 
to  have  been  merely  "a  hLiudie  of  iuisc -llaneous  super; 
stiiions,"  n  )t  an  organiied  sy-teni  We  find  no  body  W 
dogmas,  or  code  of  morals,  authoritatively  enforced  byi 
sacred  bo^k.  The  gods  of  their  mythology  ^ta 
course  the  ol;^ect  of  worship ;  eondliatwy  ofiieriDgs  ot  ^ 
tniscellaneoas  kind  were  made  to  them.  Parificiuon  ^ 
water  is  the  sacred  rite  of  which  we  hear  mast 
hot  water  also  existed ;  compacts,  too,  resemwif 
oaths,  were  enterc.l  into  with  a  god.  I'riests  iXt 
tioned,  but  the  impression  conveyed  i;  that  in  early  taso 
they  did  not  exist  as  a  separate  dass.   In  his " 

'  In  an  inlerview  with  thf  tap»ae«!  MinUtcr  in  1.     i-m  publnJirS  ii^ 


Pall  Mm'.l  Gatfttt  of  February  36.  Hi*  Kiicelkn:y 


-    -  -   -    -   ,     -   ,  fklL 

attributed  I'le  Ardent  attichmeat  of  the  Tapanete  to  li.*  c  ountry  """,  51. 

one  (hit  japan  luu  b«ea  UdCOiiiusnd  for  aSM  rear*,  the  ."'H'^'tL 

•ainci'-'f'  >J  it  hiibsen  K>*«raed  by  the  mn*  ojraa«tT.   '      "'i^,  .t 
-"    •■  Mr.  Mwi.  "aaait  ii  butnatunliMj;;; 


on  point  t  >  s'jch  aneorJ,"  (a'd 
shj  ill  fc^l  a  pride  is  our  country 


1  w-i. 


I'hc  Minlittr.  M 


•MB,  wjuld  hava  to  daduet  nnrly  fifican  haikiired  yeart  fioa 
*  termbttMMdMMliocrairtdoriact. 
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of  Qvilisation,"  Buckle  attributes  some  of  the  superstition 
of  the  inhabitants  of  Spain  and  Italy  to  the  occurrence  of 
t-arthquakes  and  other  volcanic  phenomena  ;  but  in 
japan  there  is  "no  testimony  to  any  effect  produced  on 
the  imagination  by  the  earthquakes  from  which  the 
Japmet  islanders  suffer  such  constant  ahunaw."  Nor  is 
tMH  uy  traditiflin  of  a  ddiiga^  whkli  b  tbeinm  ni^^ 
aUe  as  Noah'i  ddoge  baa  reeenlly  been  daiaaed  aa  a 
myth  of  Altaic  origin.  "  Yet  here  we  have  Uie  oldest  of 
imdm$btedly  AltaYc  nations  without  any  lej;end  of  the 
kind."  Thcri'  is  no  such  thing  as  star-worship,  nor  are 
there  any  tancics  such  as  the  imagination  of  other  races 
has  connected  with  them. 

Much,  very  much,  more  might  be  written  on  this 
deeply  interesting  volume.  Althougji  more  than  a 
thousand  years  of  Japanese  history  must  be  cut  away, 
"  the  Japanese  mythology  is  the  oldest  existing  product 
of  the  Altaic  miflid."  When  to  this  are  added  the  facts 
tkat  here  we  have  the  ifisissimn  ver6a  (for  the  translation 
ia  literal)  of  the  Japanese  compiler  of  eleven  i  cnturies 
ago,  that  it  is  the  lirbt  eotnpicie  translation  of  an  archaic 
Japanese  work,  that  it  is  the  ti;  t  work  in  which  an 
attempt  is  boldly  made  to  separate  Japariese  history  from 
mj-ths,  and  to  (ix  the  commencement  of  the  historical 
era,  and  that  it  contains  abundant  illustrations  of  the 
mamier  and  ideas  of  this  primitive  race  as  tecorded  by 
themselves,  we  have  said  enough  to  attract  a  wide  circle 
of  students.  Besides  the  very  valuable  prelimfnary  dis* 
cussions,  the  text  is  abundantly  annotated  by  the  trins- 
lator,  who  has  lor  this  purpose  made  use  of  ttie  works  of 
the  numenMH  native  conmentators  and  edtton  of  the 
work. 


NOTES 

THBfDld  and  silver  RaaaCocd  Medals  have  been  peewated  by 
tiie  Amcrien  Academy  of  Arts  and  Sdenees  to  PraC  Rowland 
of  Baltimore  for  his  rcMarches  on  heat  and  light. 

Wi  ate  sore  that  every  fiekl-natnralist  and  worliing  geologist 
will  be  grateful  to  Prof.  Rryce  for  introdndng  into  Parliament 
Uf  Dill  "to  secttrc  access  to  inciuntaiiis  and  moorlands  ia  Sout* 
land."   Since  the  fub>titution  of  deer  for  sheep  and  cattle  on 
dbe  Seeltlih  mooes  and  noantalaii^  great  iMlfbUons  hne  been 
placed  on  actress  to  these  favourite  haunts  of  the  lover  of  nature, 
SO  that  in  some  HLstricts  the  tourist  an<l  collector  .ire  faced  by 
the  trespassers'  board  in  all  directions.    We  have  no  wish  what- 
ever to  infringe  the  rights  of  private  property,  but  surely  the 
great  landed  proprietors  of  Scotland  can  alferd  to  be  generou 
to  those  whose  noblest  game  ii  n  i  are  butterfly,  nti  Alpine  flower, 
or  a  chip  from  the  rocky  escarpment  of  a  hill.  Already 
some  of  the  most  valuable  bunting  grounds  of  science  have 
been  shat  ap»  and  in  the  present  eoadiiion  of  tfaiqgs  we 
Bsay  soon  heir  of  such  natural  phenomena  as  the  PSrsllel 
Roads    of    GIciToy    being    rendered    inaccessible,    and  the 
tntveller  confined  to  the  dusty  highway-^.     Tlic   Bill  em- 
bodies every  possible  precaution  against  the  abuse  of  the  access 
cmved,  and  we  strongly  advise  dw  members  of  the  maagr  natural 
Ustoiy  toeletlea  and  field  etab<  aO  over  the  eoualiy  lo  aw  every 
legitimate  meaii>  t  >  <  I  t. I  111  for  it  Parliamentary  sancdn.  We 
need  scarcely  point  out  bow  greatly  interested  in  dN  provisions 
of  the  fiai  are  all  artists  and  the  fraat  army  of  tomtte 

Sir  J.  H.  I.EKROV,  ue  are  to  learn,  h  v-  nccci>ted  the 

presidency  ot  the  Geogtapbical  becLion  at  the  Montreal  meeling 
of  the  British  Aswdatimi, 

SiCNoR  QuiNTiNo  Sella,  whose  death  on   March  15  is 
announced,  was  preskicnt  of  the  K.  Accademia  dci  Lincei. 
Wm  regret  to  learn  of  the  deadi  of  Dr.  BAm,  die  eadnent 

geographer  of  C'lf  tha,  the  editor  of  the  Gec:;raphische  Miltkdt' 
ungcMf  the  Gtop-afkist/us  yahrbuch,  and,  along  with  Prof. 
WS^ner,  of  &e  wefl-kaowB  «  Bevalkcna^  der  Esda." 


Wk  are  )(lacl  to  notice  the  hearty  manner  in  which  the  Ttmts 
recognises  the  necessity  for  scientific  education  among  all  classes. 
In  an  eaoallent  leading  article  on  the  Technkal  Institute  it 
mafaMatas  that  the  old  nJeo^thund*  methods  wOl  no  lo^fsr 

suflice,  and  that  science  and OCpsnise*!  knnwicdfje  arc  bound  tn 
iovaele  ludu^lry  as  they  hsivealnady  invaded  aUnost  every  braoch 

There  can  be  no  doubt  of  the  great  scientific  value  of  a 
bathymetrical  sorvey  of  the  Scottish  lochs,  about  which  Lord 
Balfour  of  Burleigh  asked  n  nasittea  In  the  Honw  of  Lords  on 
Tuesday,  and  concemlog  which  there  has  been  a  correspondinee 
between  the  Royal  Society  of  Edinbui^h  and  the  Government 
No  one  wishes  to  retard  the  completion  of  the  English  Survey 
for  the  porpoie  of  this  special  undertaking ;  hut  this  is  not 
neeesHuy,  a%  wilhoat  going  to  any  great  mpsnw,  Govaameaft 
mif;ht  easily  employ  ottsr  ealillag  agsadm  in  carrying  ant  the 

work. 

Sir  Richard  Owen  was  on  Saturday  presented  with  a 
I  framed  and  illuminated  addrea^i  by  the  Gcoloj;ist>'  Association, 
on  the  occasioa  of  his  retirement  from  the  post  of  Director- 
Genenl  of  tkc  Natural  History  Deportaent  of  the  British 
Museum.  A  large  audience  assembled  in  the  leet'-src-ball  at 
South  Keii>>ini;tou  to  »itnes.sthe  ceremony.  The  address  was 
presented  by  Dr.  ilenry  Hicks,  F.G.S.,  who  »aid  that  in  his 
retiremeot  Sir  Ktcitard  Owen  would  take  with  him  the  good 
wishes  and  warm  tntcrokt  of  all  who  apprsdated  Ida  seientlie 
w-A-V,  and  hi^  fjrcat  j-cr  onal  kindnes-i  in  comainnicating  its 
results  lo  others.  Sir  Kictuud  Owen,  in  reply,  said  that,  of  all 
the  recognitions  which  he  had  moeaUy  received  of  his  yearn  <  ! 
service  in  the  State  none  would  be  unxe  vaJacd  by 

him  than  that  tcsdmonial  iron  his  fellow  worken  In  those  walks 
of  natural  science  in  which  he  had  been  for  Over  half  a  century 
more  or  less  occupied.  He  would  value  the  address  amongst  the 
rarest  of  his  treasuro^  nad  be  trusted  that  its  contemplation 
woold  stimulate  bis  sons  and  grandsons,  particularly  the  latter* 
to  walk  in  their  grandfather's  footsteps.  He  returned  Us 
grateful  thanks^  and  wished  the  aiembem  and  aO  pnseat  every 

bappinc-is. 

It  is  intended  at  the  forthcoming  celebration  of  the  tercen- 
tenaiy  of  Edinburgh  Unlvcrrity  to  OOafsT  the  degree  of  LL.L>. 
on  sixty-nine  geotteuMa^  ameag  whom  am  Ptoi  Qtyiey,  Mr. 
Archibald  Geikioi  PmC  HeliBholt^  Sir  John  Labbod^  Sir 
Ucnry  Malae^  aad  Prof.  Ilaeekd. 

At  its  1.  t  i.  ivatc  -.ittiiiLT  the  .\cademy  of  Sciences  of  Paris 
debated  the  question  of  the  sale  of  the  Observatory  grounds  in 
order  to  6ad  the  fends  required  for  the  erection  of  a  mtcttruJe 
it)  the  vicini'y  of  Pari^.  The  matter  was  postponed  for  fiftee.* 
day-,  after  a  lo  and  interesting  discussion.  The  majority  of 
the  Academy  is  of  opinion  that  it  would  be  de'iir.il.lc  to  ^raiit 
the  crediu  required  for  the  erection  of  a  new  establishment ; 
bat  many  meudMrs  am  against  the  sale  of  any  pared  of  groand. 
They  contend  that  the  present  poMti  ni  of  the  Observatory  must 
not  be  deteriorated  under  any  pretence  whatever.  MM.  Wolf 
and  Jansten  delivered  nddrr  wri  dr  fmding  dm  mmsfWfc 

The  couveiitiiiii  for  the  protection  of  cables  has  been  signed 
ia  Paris  by  the  plenipotentiaries  of  the  following  nations : — 
Germany,  Argentine  Republic^  Austria>Hui^ary,  Belgtnm. 
Brazil,  Costa  Rica,  Denmark,  San  Domingo,  Spain,  United 
.Sutcs  of  America,  United  States  of  Colombia,  France,  Great 
Britain,  Greece,  Guatemala,  Italy,  Netherlands,  Persia,  Portugal, 
Kottuumia,  Salvador,  Sweden,  Norway,  Turkey,  and  Uru- 
guay. The  protocol  has  been  left  open  for  nwaptalion  by  die 
other  c  untrie.1.  ThiN  is  the  final  step  towards  the  accomplish- 
ment of  the  work  originated  at  the  Congress  of  Electricians  in 
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NATURE 


{March  20,  1884 


The  exhibition  of  the  submuine  objects  at  the  Museum  of 
Fmii  «m  doNd  OA  Mireh  15,  bat  «iU  bt  opmd  eo  a  laiier 
■od*  on  oeoirfan  Qf  tcnara  «r  Ae  IMliiKD&  da  SodAlt 
Smatai^  wfaldi  will  talw  plu*  u  ttiatl  In  the  Euter  holld»7s. 

Thb  nnmbcr  of  members  of  the  French  Alpine  Club  b  jrearly 
increasing,  &nd  the  financial  position  of  the  Society  is  very  pro- 
speroos indeed.  The  general  sitting  of  the  Paris  sccti'ni  tuok  place 
OB  ICucb  10.  M.  JaniMO  delimed  an  address  on  the  son. 
The  diacxMUM  «u  ilbMlntod  by  prajacdoM  exfathMnc  all  the 
|llienomcna  connected  with  the  eclipse  of  1883,  as  observed 
by  him  on  Caroline  I&UihI.  It  is  the  first  time  these  pictures 
bave  been  pmtpiei  to  Oa  pobU^  and  Ibqr  ba»e  bain  mqr 
ancceuful. 

Amokost  the  latest  pabBcatkms  in  the  domain  of  electricity 
we  notice  "Du  EMrtibdM  Potential,"  by  A.  Seipieri;  "  Die 
Elektrische  Kraftttbartaignng."  by  Jos.  Popper ;  and  "  Die 
Atmospharische  Eledttridtat,"  by  Prot  Palmieri.  Hartleben 
of  Viamw  b  tba  pabUhar  of  aU  tfN  irorka  Bcadooed. 

^f .  Perkier  presented  on  Monday  to  the  Acadomy  of  Sciences 
of  Paris  six  sheets  of  the  map  of  Tunisia,  which  the  1  1  ench 
nOftary  geographers  are  executing  on  the  scale  of  1  :  100,000. 
Tha  naftpi^  of  the  wbola  cBUMiy  firoa  Atgeria  to  the  IMpoUtan 
territory  will  be  pabtUbad  ia  a  fcw  weeki.  TI10  piAlieatioii. 
which  will  contain  twenty-one  sheet--,  will  be  completed  this 
fear.  This  great  work  will  have  required  only  four  years  to 
aeoonplisk.  Tbe  awpe  are  HtboKiapbad,  and  wIO  be  altiiBaldy 
engraved. 

Wb  have  already  meationed  a  pubUcalioa  issued  by  the  Direc- 
tloa  of  Sebooh  at  TiMf ,  fai  wbidi  ^  teadien  of  dia  Caaeamu 

have  the  opportunity  nf  publishing  descriptions  of  the  interesting 
but  little  knuw  n  districts  where  they  arc  comfielletl  to  stay,  often 
daflltadof  any  intercotirae  with  the  civilised  world.  Wc  have 
BOW  ncdved  the  third  volwne  of  this  pablicatioD,  which  contains 
aeveral  valoable  papen.  Tbe  drief  of  tbcaa  ii  tbe  fint  part  of 
an  interesting,'  memoir,  by  Xf.  I.avrofl^  onOHetia  and  Ossctians, 
with  a  map.  In  this  fiist  p.irt  the  aatfMt  detcribes  the  country, 
h*  orocrapby  and  hydrography,  climals^  floia,  and  faona,  leaving 
the  pordy  etbaogiaphkal  part  for  a  aeooad  flMatoir.  M. 
Gadovsky  contribotet  valaaMe  aotei  on  the  a«wly«miesed  pro- 
viocaof  Kars  :  its  gco^jraphy,  population,  tciuiic  .f  !,'n  t,  anil  the 
ocenpations  of  the  inhabitants.  The  xcond  part  of  this  volume 
ta  devoted  to  fbe  rich  folk-lore  of  the  Cosaack<,  Tartam,  and 
Cbcaadaas,  ia  wbidi  the  ethnographer  will  find  rich  materials. 

In  tbe  "  Uatenadungm  aaa  dem  boUoischeo  loatitut  sa 
TaWngen"  P.  Sdiware  dbeaKet  the  itraetara  and  ftaetloai 

of  the  root-hairs  of  fl  nvcrlng  plants.  Ife  tuul-i  tl-.at  in  luaire 
the  surface  of  a  hairy  ro^t  is  5  5  tunes  yreattr  than  that  »f  a 
root  not  covered  with  hairn ;  in  the  pea  12*4  times  greater.  The 
iatinata  eoaiact  of  the  raot-bairs  with  partides  of  aoti  ii  efladed 
by  tbe  coovertion  Into  madlafe  of  die  oateroioet  layer  of  the 
wall  of  the  hair  ;  the  inner  layer  of  the  membrane  is  stained  blue, 
the  outer  layer  yellowish  brown  by  zinc  chloriodide.  The 
gicaleit  dewtepaaeat  of  notJiairs  accompaaies  the  greatest 
energy  of  growth  of  the  root.  A  aiedium  degree  of  moisture  is 
must  favoarable fortheir  formation  ;  with  plan's  .i;rowin<j  in  water 
they  are  often  alt  )^;ctlier  sii-,>pre  sc  1.  Nutation  ]>r<jmotes  their 
productioo,  especially  at  tbe  point  of  curvature.  Contact  with 
dry  aelid  boAea  baa  ao  aflaet  oa  fliair  prodaatloo.  Tbqr  are 
always  formed  in  acropetal  succession.  They  have  not  in  nost 
cases  the  same  form  in  the  same  spedes,  being  considerably 
affected  by  condittoM  of  powCb.  la  naaif  plaatBtbarootJttiia 

are  branched. 

Thb  annual  priie  of  25,000  francs,  iastitutcil  by  tlie  King  of 
tba  "ry**^  iriU  for  1885  be  granted  to  tbe  author  of  the  best 
work  OB  the  oMaaa  of  popalaridi^  tbe  atady  of  c^^grapby  and 


devdoplac  k  in  Oe  dlibraaft  adacatioaal  iiilaliHaliiMbi 

Foreigners  may  compete  equally  with  Hfl,jian-.  The  worha  af 

the  competitors  must  be  sent  to  the  Minister  of  the  btarfar 
bdwa  Jaanaiy  t,  188$. 

We  unJcr^taTi  I  that  Me^sr  .  Sanderson  and  Co.  are  aboot  la 
issue  a  small  volume  on  tall-chimney  climbing  and  lightaia^^al 
tesliBf. 

CafT.  a.  E.  BABI.OW,  Commander  of  the  P.  and  O.  ataaoMr 
ArwuMittr,  writea  aa  foUows  to  the  Tiwm : — "  An  unasual  pbe* 
nomenon  was  obaerved  daring  the  recent  voya^  of  the  P.  and 

O.  Btcamer  Paramatta  to  Sydney,  Nc»  .^uuth  Wales,  which 
may  be  of  interest  to  some  of  your  readers.  On  December  tt 
and  flia  felbwioc  day,  abont  lat  to*  S.  and  hMg.  ^aT  E.,  the 
surface  of  the  sea  wa-*  covered  with  lava  and  puaiice,  some  betag 
a«  5ae  a«  sawdust  and  of  a  yellowish  colour,  but  iicvera.1  ptatcbes 
of  hu'ge  extent  were  passed  through  with  mosses  of  pumice  froea 
the  aiaa  of  a  eacoannt  to  that  of  a  hngahrad  j  tliis  crtanrtad  e«cr 
5*  of  latilnde^  and  probably  nmcb  aiMa  of  locigllndc^  aa  the 

d^iitc-t  jKatches  nil  ran  in  an  easterly  and  westerly  direction. 
The  largest  specimen  of  pumice  wliich  1  picked  up  wa;»  aboat 
ten  inches  in  diameter,  and  appealed  only  to  have  been  a  few 
daya  in  tha  water,  aa  thare  waa  ao  deposit  on  it.  Tlua  woold 
lead  to  die  concfaihm  diat  a  aabmarinc  upheaval  maat  lam 
taken  pLace  long  after  the  great  cmptton  of  Krakat  na,  in  the 
Sjtralt  of  Sonda,  our  nearest  approach  to  which  was  over  800 
■dlea.  On  the  hoawward  voyage  on  February  1  the  same  phi^ 
nomenon  was  observed,  but  in  a  much  less  degree  in  laL  4*  S., 
lung.  88*  showing  that  the  nua*  had  drifted  to  the  waat* 
BortkwaatahaaCsooniiaaindBwedn."  . 

Under  the  title  of  "New  Commercial  PlanU  and  Drags, 
No.  7,"  Mr.  ThoB.  Christy  has  recently  iamed  a  mnrinnatioa  d 
his  notaa  on  naeAd  piaata  wbidi  eome  before  Maa  in  the  eosia 

of  c  imnierce.  The  demand  fir  economic  jlants  of  every  descrip- 
tion bail  of  late  ycar^  cousuiciably  increiU>ed  amongst  planters  not 
uidy  in  oar  own  col  inies  but  also  in  other  parts  of  the  world  ia 
c  jnseqvanaa  of  tbe  fencnd  da»ira  for  tha  cttator  ilimi  iniaaliiia 
of  staple  arUdea  of  cdcivatioa  that  are  ae1nowledg«d  aoareea  of 

revenue,  and  aKo  the  iulroiiuction  of  new  staples  whfrcf:;-.; 
long  cultivation  or  the  ravages  of  disease  the  older  and  betta 
nou'ii  plants  luve  cea>ed  to  be  remunerative.  The  circulation 
anioagttphnteraandooloniatf  gaaaraHy  of  auda  l»ooitaaathi»ii 
calealated  to  do  a  great  deal  of  good  «vea  If  it  were  only  to  IK 
them  know  of  the  existence  and  properties  of  certain  plant%  fv 
while  there  ate  many  that  have  a  knjwledje  of  useful  phnS^ 
tbcM  are  also  others  who  are  coatcat  to  go  00  growing  tbe  aame 
crops  that  they  have  always  been  accustomed  to,  and  though  we 
may  not  expect  full  details  of  the  uses  of  the  plants  eimtnerated, 
nor  botanical  desc.'ipti  >ns  uf  the  planU  theai-elv-c>,  sofficieat  is 
given  in  dl  cases  to  put  the  reader  on  the  ri^ht  track  for  AnAar 
hilbnnation.  Inaonaaf  ^aab)ectab  hoirawr,  wy  tmlnaihaw 
abstracts  are  given  from  •>ome  of  the  be'^t  joumala  in  wliah 
special  articles  hive  appeared.  It  will  sutVice  to  aajT  that  At 
present  number  of  "  New  C  immerdal  Plants  and  Dniga*  ooa- 
uins  very  intcrestiiy  artidoa  on  the  Cacao  (T^iarfwaM  caoa*) 
and  iu  preparadon,  tha  Siaaa  baanln  Ivatb  papper  and  antang 

of  very  varied  use-. 

The  Eleventh  Annual  Report  of  the  National  Health  Society 
shows  that  the  Sodety  baa  carried  on  its  work  during  the  paat 
year  ia  a  moat  pradiaal  aianaar.  Hundreds  of  lectures  oa 
sanitary  subjects  havabaendallvand,  not  only  all  over  the  poorer 
]>art:>  of  LonJ  in,  bjt  in  [IQfltiDlil  toams,  to  large  audiences  :f 
wurkii:^  men  and  women,  daaaaaof  giriii  district  visitors,  aad 
othen  engaged  hi  work  amvt  tba  poar.  Tha  Sode^  ia  aa* 
cneoniagadbrtha  pncUoa  naaha  of  the  kdana  on  kcapnc 
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the  houM:  healthy,  leanng  of  infanu,  prevention  of  the  spread 
of  infeciioiis  diseases,  preparation  of  food  and  kindrwi  sub^ecu, 
knovMfe  of  which  is  to  orach  needed  in  oar  crowded  ne'gh- 
bcwtwoA.  Hie  questions  of  p  jison  ra<  dye;  in  domestic  fabrics, 
of  smoke  abatement,  of  dust  coUecli m,  and  the  prevenliun  of 
cholera  have  been  investigated  and  reported  upon  b/  special 
oommittees  appointed  for  At  porpOM.  Tin  Hodth  Eidiibilion 
hdd  by  the  Sode^  last  Joae  was  commented  npon,  and  the 
Sccmaijr  Hated  that  more  than  loo  nxmbers  had  joined  the 
SoeMj  doriiv  Hbm  part  Tear. 

The  great  interest  mantfesteJ  in  the  International  Health 
F.Thihirion  k  thown  bjr  the  £ut  that  application  haa  been  mad^ 
bjr  BridaheaUUtOfialaae,  for  apaee  IWe  tiaaea  as  great  ai  that 

;\ctually  at  the  dtspssal  of  the  Kxejutive  Council.  Information 
ha^s  recently  l>een  received  ihit  the  French  Government  has 
ippointed  a  Commission ;  and  Italy— onring  in  a  grmt  measure 
to  the  iodividoal  eaeitioos  of  a  member  of  the  JEiecative  Council 
••-vai,  it  b  hoped,  take  an  ae^  part.  A  portion  of  the,Edaea- 
tionaJ  Section  of  the  Exhibition  will  be  located  in  the  Central 
InMttute  of  the  City  of  London  Technical  GaiMs  the  handMme 
iiuilding  in  course  of  erection  in  the  Exhibition  Road,  wUeh  has 
been  kindly  pfawed  at  die  disposal  of  the  Enecntive  Cooncil. 
TheRojfal  Albert  Hall  with  iu  mu<ctcal  attractions  will  now 
form  an  integral  part  of  the  Kxhibiiioii  ;  and  the  A  jj.uunn,  a 
popular  feature  of  the  late  Fisheries  Exhibition,  will  continue  as 
an  fanportant  part  of  the  Healdi  Siditbilloa.  In  tba  Dreis  See- 
tion  dw  most  popular  exhibit  will  probably  prove  to  bo  :i  ^L■ricH 
which  is  being  prepared  lilustrhtive  uf  Eii^li%h  dre&»  o!  ali  raai>s 
of  life,  from  the  time  of  the  Conqueit  fo  George  IV.  An  Inter- 
natiooal  Congreat  on  Edncatioo  will  be  heid,  aod  eonfoences 
and  leetnrei  will  condoea  to  the  ehiddation  of  the  tahjeeta  of  the 

Exliibirion.  Tt  is  also  pro,)osed  to  have  :i  litirary  an;l  reading- 
room  in  cuuucctiun  with  the  Exhibition,  which  will  be  open  to 
all  visitors,  under  proper  rcsnlatioas,  ediile  the  Exhibition  is 
open,  lite  Ubnuy  will  eonsiat  of  books  on-  various  snbieclt 
compriifrl  in  the  classifieation  of  the  ExMbidon,  both  English 
and  foreign.  Application  has  been  addressed  t)  f  reijin  aii  l 
colonial  Govemnients»  asking  them  for  copies  of  rcpuru  and 
^tatisties  on  aanitaiy  and  edncational  ia8tlai»aad  a  circular  is 
bdiv  scat  o«t  to  anthon  and  pnblidien  nqnestiog  them  to 
ooaltibate  works  of  a  similar  ebaraeter. 

At  a  maetinf  of  the  Society  of  Tel^niph  Engineers  hdd  on 

the  13th  Inst.,  a  >rt  paper,  "N'  jtt-,  on  a  Train  I.ii;htinij  Ex- 
periment,' wi*  read  by  Mr.  W.  il.  Mas^ey  of  Twyford,  who 
strongly  advocated  the  u«  of  a  smill  engine  and  dynsmo* 
machine  placed  on  enoh  loejmotive  for  working  incnndaseeat 
lamps,  by  means  of  wMdi  nitway  carriages  wovid  be  moeh 
better  lighted  than  at  present  for  leis  than  paid  for  jja^i.  An 
interesting  discussion  took  place,  and  the  meeting  wai  adjourned 
to  the  ay^  inst,  whan  Mr.  Massey  ia  aipectei  to  reply. 

The  March  number  of  Peter mann's  MUtkeHumgem  ootAsi\n>  a 
leuer  from  Dr.  Junker  dated  S«ni,  6^'  N.  Int.,  95*  £.  kwg., 
December  8,  1882,  la  which  he  gives  a  brief  statement  of  the 

result';  of  hi>  journeys  in  the  Upper  WcUc  and  B  jmokandi,  with 
notes  on  the  various  tribes  that  inhabit  the  r^ion.  Or.  Junker 
did  some  further  exploring  work  to  the  south-west  of  Us  staUon 
ia  l88| ;  but  his  numerous  cases  of  collections  have  been  lost 
In  •  ficn  which  oonsvmed  the  buildii^  where  they  were  stored. 

TtaaddHiaastothe  Zoologlesi  Society's  Gardens  daring  the 
past  week  Indude  a  Squirrel  Monkey  {CAtysctkrix  iciurea)  from 
Guiana,  presented  by  Mrs.  Ouodas;  a  Leopard  {Ftiit  farJut) 
from  Africa,  presented  by  Mr.  8.  Ciwiwtt ;  n  West  Indian 
Rail  {AnuMu  AgMSMWufr)  fiwm  Sooth  America,  presented  by 
Mn.  Umrt  HiiMgri  n  Kerfral  {Tuummemtmt  abrndarim), 
Bfitkh,  pMNBtad  by  Mr.  P.  E.  Ikami  n  Oman  Vipar 


{I'ipera  berus),  Rritish,  presented  by  Mr.  W.  H.  B.  Pain;  two 
Mule  Svir.ins  [Cygnus  olor),  Enmpcai^  fesr  Hedshsnki  (TMamat 
C4Mlidm)t  British,  pnrchiscdi 


PHYSICAL  NOTES 

Paor.  J.  H.  PoYirriNt;  has  pub;i-hed  in  the  PrxttJingt  of 
Ike  Birmingham  Philosophicai  SiXuty  a  note  ou  a  method  of  caf. 
culalinj;  the  velocity  of  propagation  of  waves  of  longitudinal  and 
tran^ver^  distart>ances  by  the  rate  of  transfer  of  eaeigy.  The 
paper  di^custses  the  twocasos  by  the  aeliwd  original^  praponadad 
by  Lord  lUyleijfh. 

Wm  have  faeciMd  from  Madame  Pbtean  oopiaa  of  dma 
pasHwrnrnw  aKmoin  by  her  late  husband,  the  lainrnlcd  FmC  J. 
FlMni  IMr  titlos  art :  "Quelques  Kxperiences  swr  las  Imhs 
liqddas  mfaieM  (deuxi^me  note)'*;  ".Sur  I'Observations  det 
Moovemaals  trb  raptdes  " ;  and  "  Bibliographie  analytique  da 
Prineinans  FMnomines  subjectifs  de  la  Vision."  The  first  of 
these  Mekurtt  relates  to  the  preservation  of  the  glyceric  fltdd, 
to  certain  ajipearances  in  very  thin  films,  and  on  the  constitntion 
of  foam.  In  the  secjnd  tbe  writer  contrasts  four  methods  :  the 
rotating  mirror,  the  stroboscopic  method,  the  intermittent  illu- 
mination by  electric  sparks,  and  the  proce^  of  multiple  in<>tan- 
tancotts  photography.  The  third  is  a  supplement  for  the  year.s 
l88o-l8$2  t)  the  well-known  bibliography  compiled  by  the 
deceased  tawiHt, 

We  have  also  received  the  first  instalment  of  vol.  i.  of  the 
/iuUftin  tie  la  Saei/e/  Inter n<itiotialt  da  ^Uetriciens  (January  1, 
1884J,  oontainiag  the  laws  of  the  new  SHiaty,  a  list  or  ibnndef% 
and  one  of  the  members  already  enrolled,  now  nnnriicrtng  nhont 

1200,  of  whom  only  a  few  are  Enj;lishmen. 

Prok.  Quincke  has  lately  read  before  the  Berlin  Academy  a 
j«per  on  the  nici  urcnuMit  of  magnetic  forces  iiy  hydrostatic 
prcs  ure.  lie  li,;^  f\aiiiiiie<i  the  lii.ignetic  inductive  capacity,  or, 
a>  he  calk  t!,  tiic  *'  di-iiiaj;iictic  c  niNtaut  '  of  a  iiuinlicr  of  liijuiiii, 
by  uhsc.'^iiijj  (heir  li^c  iu  .lu  opca-air  man  lUictcr  when  subjected 
to  a  ticld  of  piiwerful,  but  known,  intensity,  the  observcil  change 
of  prc-sure  lioinj^  proiKirlional  to  the  square  cjf  the  iiiten'-ity  of 
the  field  and  to  the  ililTcie.-icc  1  cUvlcii  tbc  magnetic  inductive 
cafiacity  of  the  sulistaiKC  and  that  of  the  air.  A  number  of 
tables  arc  jjiven,  «;tli  c  ipious  nuuicrical  data.  The  di-magnetic 
C'jn-  tant  of  such  liquid  ■  .u  ether,  alcohol,  turpentine,  nitric  acid, 
biiulpliidc  of  tarbuii,  j^lynrraie,  w.uer,  &c.,  showed  small  nega- 
tive values  ;  whilst  tlu-  v.iluc^  wire  positive,  and  in  many  eases 
much  more  considcraolc  T  jr  ■  olutions  of  chloride  of  iro'i,  chloride 
of  manganese,  sulphate  of  nickel,  and  of  cobalt,  and  for  solutions 
of  magnstic  salts  in  gsaamL 

A  SUOMT  ■hlalte  occnnwd  In  a  note  on  p.  vjib,  bi  wUch 
Bnoin'^  wlliatlMi  tmk  fai  dm*  yean  5-135  cabic  centunctre* 
of  catboaie  dioidde  waa  abaorbed  ^a  aqnan  notra  of  ^aas  was 
stated  aa  dwabaorptim  «f  one  aqnaic  cantisMtM. 


THE  CHEAflCAL  WORK  OF  WOHLER^ 

\  T  saema  fittiag  that  tliesa  walla,  which  have  vibrated  in  sym- 
^  pathy  with  Out  hrilUaat  eulogy  of  Liebig  which  Prof.  Hof - 
mann  pronounced  some  nine  years  ago  should  hear  something  of 
him  whose  life-long  association  wiih  Liebig  has  exercised  an 
undying  influenoe  on  the  development  of  scientific  thought.  The 
nimcs  of  Frederick  Wdhler  and  Justus  Liebig  will  1^  linked 
together  throngbout  all  time.  The  work  which  they  did  in 
common  makes  an  epoch  in  the  history  of  chemistry.  No  truer 
indication  of  dm  sbignfaw  Strength  and  beauty  of  their  relation-, 
could  ha  given  than  is  oonbdned  in  a  letter  firom  Liebig  to 
Wiihler,  written  on  the  hut  day  of  (he  year  tSyi.  *'  I  ousnot 
let  the  year  pan  awav,"  writes  Liebig  to  WiHilsr,  *<«iamit 
giving  tnca  one  awes^tnaf  swr  nriilmrr,  and  afiln  ai^taiibig 
my  beattfdt  wishes  for  thy  weluuv  and  tbe  weUue  of  those  that 
are  dear  to  dme.  We  shall  not  for  Intg  b«  abl*  to  sand  each 
other  Ncw^Yaars'  greetings,  yet,  when  w*  are  dead  and  monidrr- 
ing,  the  ties  which  have  united  ns  in  life  will  still  hold  ns  to- 
gether  in  the  memory  of  men  as  a  not  too  frequent  cxampin  of 
uiUifid  workers  who,  without  envy  or  jealousy,  hnvc  aaawndy 
laboured  in  the  same  field,  linked  together  in  tbe  doaest  frtewf- 
ship." 

•  A  lecMTS  deivcnd  at  lbs  Roval  IniriwiicB  ea  VMay  •Maia(» 
PUknaiy  ss.  sIMi  hr  n>£  Thsv%  r-KA 
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And  yet,  tound  a:-,  they  wt-rc  in  Ulc  l.c»  of  ■  fricnds^iji  ihi* 
purity  ai]<)  «arinlh  <>f  uhah  were  but  cli.ir.:et!  i ivti,-  ilie  men, 
atid  although  eath  inlluenced  the  other'-  walk  ..ii.l  work  i  i  life  to 
a  degree  which  it  is  aliiio.-<t  iinFOHililc-  t  i  ^auf^c,  --uch  wns  ihc 
strength  of  their  individuality  and  «uch  i!i<-  fi>rtc  nf  their  geniu" 
that,  without  ail'iubt,  ri'hcr  ^oiild  tia\clccn  ;v  great  figUC  in 
the  history  of  sL-iciice  if  ihc  itlicr  lud  iiot  existed. 

'1  he  coiuiitions  under  which  iiiii.tlN  of  the  hlt;hc.st  lyjjc  ari  c 
oud  Ucvcio])  have  on  m  .re  than  <  ne  occa>ion  cii(4ageii  the  atten- 
tion of  thi'>  aodieiice.  Ahhoujih  iheie  uere  tittuin^tantcs  in 
Wohler's 'niroundiiij^s  w  hich  in  early  life  may  have  iii!lucnctd 
the  l)cnt  of  his  mind,  it  i^  not  ca,>y  tti  sec  whence  sprang;  that 
pa'x-.iunate  love  of  nature  which  woi  so  stril.iiii;ly  exhihitcil  in 
the  man.  His  father,  Aujju>t  Anton  Wt>hler,  was  formerly  an 
equerry  in  the  service  of  the  Klect  T  WiUiam  II.  of  llesKc;  he 
afterwards  came  to  live  at  Frankfort,  and  become  a  leading 
citizen  of  that  town.  W'vi  wi>e  liberality  and  |mblic  spirit  are 
commemorated  in  the  Wohler  Foundation  and  W obler  School, 
institutions  known  to  erctv  Frankforter.  Ills  mother  was  con- 
nected by  marriage  with  the  minister  of  EMhersheim,  a  village 
near  Frankfort,  and  it  was  in  the  minister's  house  that  Frederick 
Wdhlerfirst  sawthe  light,  un  July  31,  1800.  Even  in  early  youth 
his  passion  for  experimenting  and  collecting  manifested  itself,  to 
the  neglect  not  unfreqnently  of  the  lessons  of  the  gymna-ium  ; 
iadeed  it  wotiJd  apptar  that  duritw  bis  fchool  career  Wohler  was 
not  characterised  1^  cither  spedaldil^ence  or  knowledge.  The 
bent  of  his  mind  towards  natural  sciooe  WM  <Hiceled  fay  Dr. 
Bach,  a  retired  )Iiy»ieiMi  who  had  dewMd  to  the  Undy 

of  rhnwhtiy  mm  phMki ;  and  It  «w  in  the  kitchen  of  his 
pntran*!  hooM  llat  he  nnpnred  the  thea  newly-discovered 
dMMOt  adcniuii  ef  whida  an  fy^yifi*  was  aftanranli  sent  by 
Dr.  BMih  toGiniert's  Anmdtmt  niOi  Wahkt's  nMBC st  the  bend 
of  it  The  elder  Wohler  appMis  to  baire  been  n  un  of  cod* 
ddcmble  artbttc ^elirg,  aid  nnder  hia  diicetlBo  the  eon  waa 
tngiht  sketching  and  otherwise  odncated  in  that  perception  of 
natural  beauty  whidi  comes  out  so  strikingly  in  nia  after  life ; 
•ad  he  was  enconragcd  to  make  himself  familiar  with  the  litera- 
ture which  the  genius  of  Schiller  and  Goethe  has  <  nnobled.  He 
had,  moreover,  to  thank  his  father  for  that  love  of  phy»ical 
exerci-e  and  p«s»ion  for  outdoor  life  which  reacted  so  lereficially 
Ufon  his  devcloument,  and  contriljutcd  so  largely  to  the  uni- 
formly good  health  «hich  he  enjoyed  to  within  a  few  days  of  his 
death.  Mainly,  it  wduld  leeui,  UlMu  c  his  father  had  l*en 
there  before  him,  W'.lilf,  m  hi,  twentieth  year,  entered  the 
University  i  f  MarbtiTL;.  It  wa^  his  own  and  the  family's  wish 
that  he  should  study  tiir  h^iiif,  and  he  accordin;dy  put  his  name 
down  for  ill  lc(  ru!cs  of  iluiiijer  on  Atiati  my,  (Iirling  on  I'hy-ics 
and  Malheiiiiktle-,  and  U'ci.deroth  on  liolany.  lie  found  time 
abo  10  attend  L'Jlmann's  cl.is  es  on  Minern!o>;y;  and  although 
he  declined  to  hear  Wurrcr's  lectures  on  Chctni'lry,  he  by  no 
■ann.s  nculccteil  that  science.  He  Irnnsfi.rnieil  his  livin^-rooin 
Into  a  Iat)<')ratory,  and  to  the  great,  and  perhai  s  not  undc-i  rvett, 
disgu'-t  of  his  landlady,  occu;ii<d  himself  w  ilh  the  prejiarali'in  and 
study  of  the  ^ropcrtie^  of  pros^ic  atid,  thi'  lyanic  aci<l,  ^^nd  <ither 
cyan. .;,'rn  compound-.  Ileuisc  atn  .1  at  tli.Tl  time,  without  blow- 
ing thai  Sir  Humphry  I 'avy  had  ant  cipated  him,  the  beautifully 
cry>t.illiitc  tut  inten-^cly  poi-onous  i' dtde  of  cyanogen;  and  in  the 
little  paper  on  cyaiogcn  c^impouiids  which  his  good  friend  Dr. 
Buch  communicated  to  Gilbert's  AnnaUn  for  him  we  have  the 
first  de  criotioii  of  the  remarkable  behaviour  of  mercuric  thio- 
cyaiiate  on  heating,  which  ha-^  attoaiihed  and  annaeil  US  hi  the 
so  called  "  Pharaoh's  t^erpent." 

Wohler,  attt acted  by  the  fame  of  Leopold  Gmelin,  left  Mar- 
burg  for  Heidclbei^.  His  wain  idea  was  to  hear  the  lectures  of 
that  di^lingui^hc-d  man,  but  Gmelin  declared  (his  to  beunneces- 
■ary  and  a  waste  of  time.  Wi^er  in  fact  never  attended  any 
•ntcmalic  lectures  on  chemistry;  be  had  scccs.<',  however,  to  the 
old  cloisters  which  at  that  time  coiutilntBd  the  Heidell-erg 
laborati  ry,  and  there  began  the  workoaey**de  acid  which  «ome 
four  or  five  years  later  was  destined  to  colBiinate  in  the  great 
discovery  of  the  synthoLs  of  wee.  Hia  aaaociation,  at  this 
tim^  with  Tiedemann,  who  waa  cumad  fat  nhy»iolocieal 
wemical  hTCtiigation  with  CaieUn,  bad  abo  eeaaldcnlile  taifln* 
caot  hi  determining  thediieollon  of  nmdi  of  MsfMwewwk, 
whaat  iti  imnedlata  effect  waa  the  paUieatioB  io  Hcdcaaaa'a 
Zdltdir^far^^rtithgievlt  ihertanlta  of  aa  iaqaify  faito  the 
tmafatatatioB  cipcrienetd  by  vartooa  f  nbstaneer,  oigadc  and 
iltnjMiiCt  ia  dMr  passage  through  the  organinn.  In  1823 
WaBerebtalMd  Ua  degree,  when,  on  Gmelin's  advic^  he  de> 
tanriaedtoidloirhiamaatei'aeaampKand  abaadctt  ataddac 


for  cheiiii»try.  .\t  iIilu  hu  <■  the  great  Swedish  cliciuist  Iknei^s 
«as  at  the  >umniit  of  his  f.ur.e  :  hi^  111.1  .u.ahtital  -kili,  t_i 
less  than  his  lal>our>  to.-  aicK  the  ilevcl> jpuient  of  theaiical  theory, 
had  ■•.iailc  him  supreme  am  the  chcnii-ts  cf  Lurope,  ao-i  tu 
Stockholm  therefore,  Wohler,  acting  on  the  ailvicc  of  Cimtiia, 
<l<  teruiined  to  go.  He  was  warmly  welcjmet!  by  Ucrrelics  tt 
whom  his  cnmti.unications  to  (lillvert's  .hi'inUn  ha<l  iBAuf  . 
lav^  uraHc  miprosjon,  and  :\\\h  the  ''Ivx  •  I  a  }dacc  in  !. 
jirivale  laboratory  of  the  iltuslriou*  Swede,  Wohler  set  uul  L. 
the  .'■candinavian  capital.  Of  bis  experiences  with  BerTel.c- 
his  pupil  has  left  us  a  dcli;;hifiil  account.  It  is  valuable  n.i 
only  .IS  a  charming  character-sketch  <  f  :!ie  great  teacher,  "rc: 
al-o  fri>m  the  ^ide•light  it  throws  upon  the  nature  antl  clispr^i,-. 
of  Wohler  and  him-clf.  It  is  interesting;,  too,  as  an  accocit  • 
the  m-Hlc  in  which  Berielius  worked  and  taught,  and  as  showoij 
bow  the  typical  laboialory  of  that  time  contrasted  with  the 
temples  which  have  since  been  reared  by  the  disciples  of  I  IenD». 

"  With  a  beating  heart,"  .says  Wohler,  I  stood  before  L'ene- 
lius'.s  door  and  rai%  the  bell.  It  was  opened  by  a  wet!  dad, 
portly,  vigorous-looking  man.  It  was  Benelius  himself.  .... 
As  he  led  me  into  bit  lal)oratory  I  was  as  in  •  dream,  donbtii; 
if  I  eonid  really  be  ia  the  «;Ussical  pkee  whidi  waa  the  objau 
of  my  aspirations.  ...  I  was  at  that  time  the  only  one  in  (be 
lahoratoiy:  before  BW  were  Mitscheilicb  and  Ifeinridt  aai 
Gustav  Rote:  after  me  eane  Magnus.  The  laboratocy  can- 
sisted  of  tero  ordlnaiy  toons  ftamished  in  the  simpleat  BoasiUr 
way ;  tliere  were  no  fianaoes  aor  draoght  places  ;  neitlKr  gi> 
nor  water  acnloe.  In  oae  of  the  rooms  were  two  ooMaea  deal 
taUasi  OBCaeoflfataew«r)^Baadhi«»iheatlier  wasiateaded 
ibrnew  Oa  die  waUt  were  a  few  cnpboaida  for  dw  ntAttti 
in  the  middle  waa  a  awfcarr  tratjrii,  wlulst  die  glaae  Muoirt 
lamp  itood  oa  ihe  licaitli.  ui  additioB  wai  a  dal^  mmirftef 
aa  cartlMBware  ciMcm  ud  tap^  ilanding  over  n  wvodaa  ai^ 
where  llie  deapotk  Anas,  the  cook,  had  daily  to  dena  %t 
appaialna.  Ia  the  olhar  laoss  wen  the  balsiiBMi  ami  aaae 
cupboards  containing  iwlmmenta :  dote  to  mm  a  aaMU 
shop  fitted  with  a  lathe.  In  the  neighbonriaa  UMhen,  in  *  hack 
Anna  prepared  the  roeal^,  was  a  small  but  lodoia-ased  fitmaet 
and  the  never-cool  sand-bath." 

Wohler's  first  exercises  were  in  mineral  analysis,  in  order 
that  he  might  bee.  <niC  acquainted  wi'h  Berselios's  special 
methods  and  niauij  ulative  procedure.  At  that  titi.c  he  (rc 
piarcd,  among  other  j  rjdncts,  some  new  com()ound^  of  ten; 
Men,  notably  the  beaut  fully  cryst.illised  monoxychloride  a 
the  tungslen  s'Hlium  l  ruti.  c  ( N;uW  ,<"',,'•,  w  li  oh  -<jii.c  t»c:i' 
five  years  lalcr  was  introiiuccii  into  the  uits  as  .a  h.-^oii. 
p  .wilrr.  It  was.  however,  with  his  investi^jation  on  cy.iiuc  aci.i 
that  bi  th  he  aid  Her/elius  were  mainly  interested.  In  Bent 
lius's  o]>iiiiiiii  the  existeticc  "f  thi--  tiody  was  of  importance  fro:  . 
the  light  it  -eemed  to  hini  li.  tlirow  U|  on  the  validity  of  the  n«rf 
ehlotine  ihc'TV.  "I  was  snrprm<l,"  says  Wohler,  "to  hear 
him,  the  hitlierto  steadfast  upht  liier  of  the  old  nr>tion,  c » 
always  talis  of  chlciitu-  iii-tcad  of  oxidi  c  I  hydr^Khl  r  ; 
acid.  Once,  when  .Anna,  in  cleaning  some  vessel,  rem^rkr-l 
that  it  sm^'lt  strongly  of  oxyniuriatio  acid,  Uenelius  >a»c. 
'  Hcarcst  thou,  Anna,  thou  nui-t  no  longer  speak  1  f  oxidise^ 
muriatic  ciJ  ;  thou  must  c.dl  it  ^hii'iint:  that  is  Ijctter.'"  Wif 
what  fc<  iiii  ;s  «ou"d  I'avyliavc  ii-tcnc  l  to  that  coIIcm|uj"  bd ween 
the  Swidi  li  philo'ipbci  Slid  his  factotum!  Chlorine  wa^  dt 
covered  l>y  Heixelias'i  illustrious  countrrman,  Schedc,  bet  o 
true  iiature  was  first  demoaitrated  in  the  laheealeey  of  tha  Bi^al 

Institution. 

A  couple  of  months  were  now  sjient  in  travel  with  Beasabi^ 
in  company  with  the  two  Uron^ niarts,  Alexander  the  goolif»< 
and  Adolpb  the  botanist,  during  which  they  expliored  the  greater 
portion  of  the  geologically  interesting  parts  of  SontlicraSwedaa 
and  Norw  ay,  and  collected  rich  stores  of  those  wowfeffal  wim> 
rals  f  T  which  ScandiuavLi  is  famous.  Scandinavia  b  no  Is* 
famous  for  salmon  and  iroot,  and  it  v^as  on  bis  retam  fromafis^ 
iig  expedition  in  Nor\^ay  that  the  traTcUen  met  with  Davjb 
who^  aa  leaden  of  "Salmr/uia"  know,  handled  liis  rod  wifi 
great  le-t  and  seal.  Wohler,  who  as  a  boy  had  learned  the 
■toiy  from  his  iiriend  Dr.  Buch,  of  the  illation  of  the  alkahae 
metals  by  Davy,  and  «ho,  aided  fay  his  liule  aioter*  wba* 
basintii  it  waa  to  blow  the  bcUowtb  had  toiled,  aat  ■aM^ 
oeasittlhf,  to  audc  iwtassinm  In  iha  Utchca  St%  was  lacscaHd 
to  the  ramooa  cbeiMsr. 

On  the feMmlo Stodihohn,  WoUertodk  Isaee  of  Piaailiai 
and  prepared  to  retem  to  GcnMunr.  Of  Ua  aaaaaialioa.  wih 
tUa  gnat  aM«W«Uar  ted  ever  the  kladHMtaMMiai.  41- 
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thOMh  the  cm  (come  of  much  of  his  subsequent  work,  or  at  lea  t 
■oca  of  that  which  he  did  in  concert  with  Liebig,  might  be  »aid 
tobrii^  him  in  occasional  conflict  with  Bersdius's  cherished 
convictions  on  points  of  chemical  theory,  the  roaster  and  pnpil 
remained  to  the  end  bound  together  in  the  warmest  friendship. 
Scarcely  a  month  passed  without  an  exchan;^  of  letters.  Those 
from  Berzclius  wete  religiously  preserved  by  Wohler,  who,  after 
his  master's  death  in  1848,  presented  them,  to  the  extent  of  some 
budfcds,  to  the  Swedish  Academy  of  ScioMM.  We  are  told 
that  in  die  later  letters  the  "trauliche  Du"  appww  in  place  of 
the  more  formal  "Sie,"  and  that  "  Totut  H  UmiM  tmu"  is  a 
not  unfrcciuent  signature. 

WoUcrt  gnuilnde  and  almoA  6lnl  icvcRaee  ue  Men  in  the 
drremitanre  thet  even  in  the  Ml  lld«  «f  hb  vfgmir,  tad  whca 
time  me  doaUy  predoot  to  liiin«  he  oontfaned  to  duife  Unidf 
wMi  tbe  yearly  trudatioB  of  Bnriiu'a  JUtnuttndU  bto 
Geraen.  It  it  ewr  to  beoe  the  iirflneoce  of  Wfihbr't  eontBct 
with  BawKu  in  hn  efter  wcrh.  To  beg^  with,  tke  neii  bad 
modi  in  common  :  their  mMtihlCi  were  a<i  catbolie  W  Mince 
itaatf,  and  they  ranged  at  wifl  over  crery  department  of  dMnicBl 
laaineiige.  Wdhler  attacked  the  composition  of  a  mineral  with 
at  nodi  erdonr  as  he  did  the  preparation  of  an  organic  com- 
ponnd :  to  him  the  problems  of  physiological  chemistry  were  not 
more  important  than  the  isolation  of  a  rare  earth  or  the  pcrfec- 
tioa  of  loaie  analytical  method.  The  nrtifici«l  liarriers  and 
fimdcd  lines  of  demarcation  in  the  science  seemed  to  have  no 
existence  for  Wohler :  indeed,  it  «  a.s  the  crowniiij;  triumph  of 
his  work  fo  break  down  such  harriers  .nluv'St  at  .1  stroke,  and  to 
demoll^tr.^te  the  irrationality  of  tlifse  alteinpts  to  draw  distinc- 
tions rej;ar(llt.ss  of  difTfrcncc-.  The  lii-liiry  of  chemistry  is 
indeed  iikc  tliat  of  the  nation  wliicli  lias  done  so  much  to  ad- 
vance it  :  its  unity  to-d.iy  ii  comi'lcte  ns  that  uf  Germany 
itself. 

Wohler  was  now  to  embark  on  his  acaucMiiic  c-^recr,  and  under 
the  advice  of  Gtuclin  and  Tiedcnianr.  lie  jircparc>l  to  sc  tie  in 
!leicicl!<crj;  .ns  frttHit  dixfnt.  lUif  to  Ileide!l)cr^  he  v»as  not 
dcstiiird  to  Ro.  His  work  h'4d  iilreaJy  hicn  ^'aiiijeil  by  >UL-h 
men  as  Leojxjld  von  Buch,  Ti  t,'j,'t mloi IT,  and  Mil>clieilich,  and 
(besc,  with  lUt  his  kn  iwlc(li;c,  liad  strongly  rcconMiictidcd  his 
election  to  the  vacant  tcach'rrship  of  chemistry  in  the  neu  ly- 
fouiidcd  Traiic  .School  it\  Uerlin.  Kerzelius  advised  him  to 
accej  l  1'  <•  jx-  t,  and  !■)  Berlin  accordilljjiy  Wohler  went  in  1825. 
He  ua-  ;io«'  in  j>  issc-siou  jf  a  lal>oratory  which  he  could  call 
his  own,  and  he  had  to  jvislify  that  (xis  c-sjan  by  the  u^e  which 
he  made  of  it.  One  of  the  piubleuis  which  he  now  attacked 
was  the  is  'lation  cf  aluminium,  a  metallic  radicle  more  abun- 
dant ^11, 1  ni oie  widdy  di0nsed  than  any  other  of  the  fifty  Itodies 
we  arc  accustomed  to  designate  as  metals.  lie  succeeded  in 
obtaining  the  Ixidy  by  the  method  which,  nearly  twenty  years 
after,  w.as  worked  out  on  a  manufaclarin^  -^c^le  by  Sainte-Ciaire 
Deville.  Derille  eansed  the  first  bar  of  the  metal  thus  procured 
to  be  struck  as  a  medal,  with  the  image  of  Na|vj]eon  III.  on  the 
one  side,  and  the  name  Wdhler  with  the  date  1 827  on  the  other,  and 
some  time  after  the  Emperor  simultaneously  designated  the  two 
ciietnisu  officets  of  the  Legion  of  Honour. 

But  of  the  twenty-two  memoirs  and  papers  which  PoggendorfT's 
Annaien  cxbi  l>its  as  the  ostcotne  of  Wdlilcr's  activity  and  power  of 
work  during  liis  six  years'  stay  b  Berlin,  ibaton  tbewtioctal  for- 
nwtioa of  urea  is  by  liu-  ilie  most  imporbnt  No  siqgle  eheoiical 
discovery  of  this  eeiatw^  bes  enreised  logreeten  inflaenoe  omtbe 
deveiopmeat  of  adentifie  thovgfat,  and  tlie  wonis  with  which 
Wohler  doses  hit  accoant  of  the  molecular  tranafonnetion  of  aa* 
nMMdamcyaBate— a  body  of  purely  in  rganic  origiu  liitoiiw  a 
tttbatam  vlriAoifalltbat  miafatUiiaaMdistheiBaat  Aaneteris- 
tteof  Ibeaerionof  the so^aDed  vital  focce  aw  fMI  of  anB- 
iqgt  '*ThiB«BeqMeteAiaaU,"h««9%  ^'iaarewartaMnfcet, 
iaao  far  aa  it  prttwti  aa  eaaiBpleof  artificial  formation 
of  an  ofiaaie  bo^,  and  indeed  owe  of  aiiBBl  ori'd",  out  of 
ioongMak  materials.^  "The  synfbeds  of  urea,"  says  I'rof. 
liOMMaD  in  his  aeeoent  of  Wfihler's  life-work,  "was  an 
cpoeb-Baking  discovery  in  the  real  sense  of  that  wo«L  With  it 
was  opened  out  a  new  domain  of  investigation  upon  which  the 
cbemitt  instantly  sdzed.  The  present  generation,  which  is  con- 
stantly gathering  such  rich  har\e>ts  from  the  territory  won  fir  it 
by  Wohler,  can  only  with  difficul-y  transjwrt  itsrlf  l.acl;  to  that 
remote  pcrio<l  in  which  the  creation  ^>f  an  organic  c  iti;]>;.uiiii 
within  the  Ixxly  of  a  plant  or  an  a:iiiaal  a]>jie.veil  I  >  he  con- 
(I'tiDMcii  in  some  mysttiious  way  by  the  vital  force,  and  they  can 
hardly  realise  the  imprcsssiun  w  hich  the  building  up  of  urea  from 
its  eloBMatt  thaa  bmo  itpoa  men's  otiads.  Ami  yet  it  oaaoot 


be  said  that  chemists  were  lupcepaKd  for  this  discovery.  Men 
were  long  ago  in  the  habit  of  pcroeivinf  that  bodies  of 
mineral  origin  were  but  the  types  of  tbosa  net  with  in  the 
animal  and  vegeuble  organism— in  both  clsasei  tiMve  were  tbe 
same  differences  in  st.ites  of  satnaptinti.  llie  same  mutual  trans- 
formations, the  same  crystalms  Mflll^  the  came  constancy  in 
combining  relations,  tfaio  saoM  coojnDction  of  the  etcmentt 
according  to  the  wd^ls  of  their  atoms  or  in  malliplca  of  theiSt 
in  both  dasses  the  appeaiaaoe  of  the  same  species  of  campeonds. 
But  all  attempts  to  Imild  np  organic  compouads  from  tbdr 
elements,  at  this  for  a  lam  mmtaer  of  mincnd  tabstsaees  had 
already  been  done,  had  hitherto  beea  fotile.  Tim  chemists  of 
that  period  bad  nevertheless  the  nrmemimfnt  that  even  tUa 
Imrritr  mnit  falL  and  one  can  ^weam  tfca  ierliag  of  jojp  witk 
whiAttojoapmof  a  newunified  ehenlstfy  was  aatlad  bydw 
intdJeet  oTM  lima.  With  the  levalation  tbos  cAetied  in  dm 
iileas  of  ntta,  scicnoe  was  directed  mto  new  paths  and  unto  new 
goals.  Who  doss  not  ]tno«  whb  what  aeid  the!«  paths  bma 
been  tnddcB^  and  bow  many  of  these  Mds  have  been 
reached  I" 

But  if  at  this  time  Wohler  made  a  great  discovery  for  the 
w  orld,  he  alto,  at  about  the  same  time,  made  a  great  discovery  for 
himtdf :  he  discovered  Liebig.  The  manner  in  whldl  tlie  t«0 
men  were  brought  together  is  worth  mentioning,  for  it  wwdd 
seem  almost  as  if  the  hand  of  destiny  was  in  it.  At  about  the 
time  that  Wohler  was  at  Stockholm  Ihinkinvj  and  working  on 
cyanic  acid,  I.iebig  was  at  Paris  enj;aj;t  d  with  Gay  1-ussac  on 
ttic  siuily  of  the  metallic  compounds  of  an  acid  which,  on 
aocairil  i>l  t  1  ::r  Im  n  liable  cxiili.sive  properties.  Ins  received 
the  n  it  Ilia]  piuprL  itc  iLinic  of  luhiiii.ic  at:iil.  I.iebijj,  with  rare 
skill  and  courage,  h  i  1  detcrininetl  the  c>iinj>  isitiou  nf  that  acid, 
and  had  been  rewarded  liy  the  honour  of  a  ivaltj?  VNiih  Gay 
I.ussac,  it  being  the  habit  of  th.it  dis  in;;utshed  pbllos' ijiher,  as 
he  explained  In  the  astonished  yuuni  (ieraian  dojtor,  to  cxpreis 
his  ecstasy  on  the  o.'casion  of  a  new  tii-covciy  in  the  p  ictry  of 
motion.  But  the  most  cxtraorrlinary  re  uit  <>t  that  investigation 
was  Ij  show  that  the  tciribly  ex  ilosive  fiiiuiinij  aci  l  and  the 
innoctliMis  cyanic  aci  I  ucr:-  or  idt-nlu  al  eomposili  m.  'llic  idea 
that  bod-cs  coul.l  cx;  ;  uf  identi^.il  ul'.unati:  com p  --i  i  iii — that 
is  co-jiix.ised  of  the  simc  elements  united  in  the  same  ]«•  ■jiortion 
anil  yet  po  scss  esscnmlly  diflerent  propcrlie-,  in  other  w  ords  lie 
absolu'ei;  fii-siniilnr  things,  was  new  to  science  ;  Her/elius,  the 
great  che  aical  lawgiver  of  his  ti  ne,  sc  >u'rd  the  nnti on  as 
absurii  ,  to  him  it  was  imjvissible  to  conceive  that  identity  in 
elementary  e oniposili  >n  should  no:  result  in  identity  of  proper- 
ties. Ami  yet,  later  on,  bcr/elius  was  forced  t()  realise  tbe  fact 
by  the  discovery  by  his  pupil  Wohler  of  t'lc  molecular  transfor- 
mation of  ammonium  cyanate  into  urea,  and  to  coin  for  u>  th; 
word  isomerism,  by  which  that  fact  i<  leno'.ed. 

It  was  thus  from  the  singular  circuoistance  that  Wdhler  and 
Liebig  were  at  the  outset  of  their  career  engaged  upon  the 
daddstion  of  tlir  nature  of  two  bodies  of  identical  oorapootioB, 
hat  of  dissimilar  origin,  dis»imihir  rehiilon^  and  very  diflereat 
properties,  that  tliey  were  braoght  into  juxtaposition.  Tbsf 
desired  to  know  each  other :  they  met  in  the  house  of  a  nmtnl 
friend  at  Frankfort,  and  tbe  names  of  Liebig  and  Wdtler  twoame 
henceforth  linked  together  for  all  time. 

Urn  origm  of  that  partnership,  so  freitfol  in  oonteqneaces  for 
trimaPi  may  be  seen  in  the  fidlowiiqr  dmrsetoistie  letter  i— 

"7«KDIBICK  WrjHLKK  TO  JUSTUS  LllBIC 

'*Jiaermt  mar  firiidam,  yume  8,  1809 
*'DiMi  PioFBSOR,-— ThaoeaiwtofyoarhstiattartoPegfai' 
dorifbat  beea  communicated  to  me  by  bimi,  and  I  am  glaaihat 
it  afibrds  ne  an  opi>urtuni(y  of  resuning  tlie  eofmpoadanoe 
whidi  we  began  last  winter.  !t  mu  t  surely  be  aiMMwIglMd 
demon  that  again  and  ag«n  imperceptibly  brings  as  into  clIliliOB 
with  our  work,  an  1  tries  to  make  the  chemiod  puiilic  believe 
(hat  wc  purposely  seek  as  opponents  these  apples  of  discord, 
fiat  I  think  he  is  not  going  to  succeed.  If  yoa  are  so  minded, 
we  might,  for  tbe  humoar  of  it,  undertake  some  chemicil  work 
together,  in  order  that  the  result  might  be  made  known  under 
our  joint  names.  Of  course,  you  wotdd  work  in  Gies-cn,  and  1 
in  I irio  after  we  were  agreed  upon  the  pilan,  and  h  >d  coro- 
muiiicaitil  w  i:h  each  other  from  tiaie  to  timo  as  to  its  progress. 
I  I'Mve  llie  cli  'iLc  ff  suSjeC.  enlirely  to  y..u. 

"  1  aai  very  glad  that  you  have  als  » (;eleriuiiie<l  the  identity  of 
pyrouric  acid,  and  cyanic  [cyanuricj  aci»b:.  I..  Gmelin  WMld 
say :  '  God  be  thanked,  there  is  one  acid  the  lets ! '  .  .  . 

"Voaefi  '^WOMum" 
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Llebig  acceded  tu  the  propoution  at  once,  and  rogsr^'cd  srme 
problem  on  the  chcnicml  nature  of  nitrof^n  ;  t)iis  \V6hler  found 
Mmvelf  unable  to  undertake,  as  it  tnvoKed  (he  n<e  of  chlorine, 
to  the  action  of  which  he  was  at  all  tines  extremely  susceptible. 
On  the  other  hand,  he  propoacd  to  Licbig  that  they  should  con- 
tinue in  common  a  rctesftfi  on  ndlitic  add,  which  he  himself 
had  begun.  Their  j  >i«t  invcsti^tion  on  this  body  made  its 
•ppeanmce  within  the  following  year. 

It  wonld  be  quite  impossible  within  the  limi>8  of  an  hoar  to 
attempt  to  give  you  anytninc  approachii^  to  a  complete  analysis 
of  WdUo's  work.  la  all,  lie  was  ibe  anihor  of  375  monain 
■ad  pqwok  sad  «f  fhcw  fifkcea  wen  pnblisbcd  in  oooocrt  wilb 
LMMfr  I  OHHt  tenfom  eoafina  wf  adection  fraes  this  van 
MMOM  «f  naMiM  to  (hoM  papm  wbicii  an  of  panuaouat 
Impofteaee  from  tbe  lalaeaee  wU^  Ibejr  ba«a  exerted  «a 
chnaical  theory  or  on  dw  devdopoMnt  of  tae  dtemleal  uIb. 

Venp  abortty  after  dw  pablicatkin  of  the  work  on  mellitic 
aeld  Wflhler  proposed  tO  Uebig  a  joint  investigation  00  cyanuric 
add^'la  tbe  eoute  «f  wUdi  he  obacrved  the  estiaaidinary 
inuMfwuialiea  ef  Oal  acid  teto  eyaais  aeid.  aad  tbe  reeonwr- 
■itn  of  Ibe  cyanic  add  into  cyannrie  acid— one  of  the  most 
remarkable  instance*  of  molecular  rearrai^ement  known  to  the 
chemist.  The  work  profrrc  scd  little  for  some  months  owin^ 
to  tbe  demands  made  by  Berzelius's  yakrtsberiekt  on  WShler's 
time.    "  Wirf  die  SchreiV>erei  zum  Tenfel,"  wrote  Liehig,  "und 

J;che  in  das  Lnlioratorium,  wohin  l'>u  gehSnt."  It  nas  that 
anctionary,  cUmlitless,  who  in  due  time  carried  off  the  writing 
to  hi*  master,  the  i  rititer.  W'ohlcr  ucnt  back  to  his  lal;oralorv, 
and  in  a  few  weeks  the  two  invest ij;;ilois  liail  ol>i;iinL-<l  tlio  c'uc 
to  the  pu/zlc.  I.icMjr  wrote  to  Wnhler  :  "  Now  th.it  I  have 
r«-ic!VL('  \i  1  c\pcninent-i  the  whole  thinfj  i<  cIimic'I  and 
with  wh.it  ^.itisfacti'  11  for  u«  !  The  matter  it  now  decldeil  :  the 
cyanic  aid  of  Smillas  is  identical  with  that  from  urea.  .  .  .  Ich 
bin  ganz  narri-ch  vor  FrcuJc,  <lass  vmser  Kiiidlein  nun  fehlcrlas 
indie  NVelt  jje^^ctzt  wird,  oIith-  I!uck<l  rMlrr  Klimiiifii'^v," 

[It  had  been  sui't^e-'tcii  to  ati.ick  llif  tiiliniiiic  acid  aiMiii.] 
"The  fulminic  \vf  will  all  >«  in  ictiiaiu  nndi^lurijed.  Like 
you,  I  have  vowttl  !  >  have  nothing;  more  to  do  \^  \\h  this  stufT. 
Some  time  b.-rk  I  .uilct),  in  connection  vi'li  our  »  irk,  tu 
decompose  some  fulminating  tilvcr  by  nienn-^  i  f  ainmniuutn  sul- 
phide ;  at  the  moment  the  hrst  i\xii\>  I'ell  into  the  dish  tlic  unsv 
exploded  under  my  no^e.  I  was  thrown  Iwckwards,  and  was 
deaf  for  a  fortnight,  and  became  almost  blind." 

The  work  on  cyanic  acid  appeared  in  PoggendorfT'd  A»n<ilrn 
daring  the  last  niMnth  nf  iS;o,  and  Wohler  was  able  lo  send  the 
"  Kind  cin  "  "  ini  neuen  Kleidc,"  a^  he  ^ay--,  with  a  New  Year's 
greetinjj  to  his  friend.  I.iebig  had  su^'c^ted  frc-h  work,  but 
at  the  moment  Wohler  was  in  no  humour  to  attack  anything 
■  rganic.  The  Swedivh  chemist,  Sefstruin.  had  just  aaaoiaBoea 
tlie  existence  of  a  new  element  in  the  slag  of  certain  iron  ore<;,  and 
this  very 'substance  had  »lipped  throaghWhhlcr's  fingers  ui>;i<  r 
odved.  "  I  «ns  an  ass,"  ne  wrote  lo  his  friend,  "not  to  have 
detected  it  tv,  >  years  ago  in  the  lead  ore  from  Zimapan  in 
Mexico.  I  was  busy  with  its  annlv  i  .  n  l  hid  found  something 
■tnnge  in  it,  when  I  was  laid  t-.p  1  ;  i-.i  uionths  in  consequence 
of  breathing  hydrofluaric  acid,  and  so  the  matter  was  »llo«e<i 
to  rest.  Meanwhile  licrzelius  s«nds  mc  »  rrd  1  •{  its  discovery  by 
Sefstrom  in  Swedish  bar  iron  ami  in  slag.  It  in  very  like  chro- 
mium, and  just  as  remarkable.  Moreover,  it  is  the  same  metal 
that  Del  Rio  fiaoad  ia  the  Ifexicua  leed  ore^  and  called  crythro* 
ohm :  Oeicotibt  hoirefer,  had  dedand  ilua  oie  to  be  lead 
ehfOMate," 

Wahler,  aadonlit,  CMUid  a  ready  aynpethkcr  ia  LicUff,  to 
whom,  aot  aaagr  jtut  befbce^  a  dnilar  expeiknee  had  mp 
pened.  Wa  aQ  kaoir  Ae  etacy  of  the  young  dhembt  whose 
■aaeiealiieawaf  flielawighMtfhaicaet  MmthediKKweij  af  tbe 
dement  ArwMAw.  WAferhad  tent  aone  of  Ae  labMaoe  to 
StaeUwha^  and  Benelius  wrote  as  follows  :— 

**jMam  BaiZBUOi  to  Freokrick  WTihler 

"  Stoeiht^m,  yanuary  22,  1831 
"As  to  the  small  quantity  of  the  body  marked  ^  I  uill  rclar,- 
the  following  story : — '  In  the  far  north  there  lived  in  the  olden 
time  the  g  hMcss  Vanadix,  l)eautiful  and  graciocs.  One  day 
there  came  a  knock  at  her  door.  1  he  goddc-s  »as  in  no  hurry, 
and  thought  "They  can  knock  again";  but  there  came  no 
further  knock,  for  he  who  knocked  luid  pas  ed  on.  The  goddess, 
wondering  who  it  could  be  that  cared  o  jittlc  to  l>c  let  in,  ran 
to  tbe  window  and  recognised  tbe  departing  one.  "  Ah  i "  said 
■ht  to  hemi(  'Mt  it  thM       fdow.  WBUarl  He  fi^ 


deserves  bis  name,  siuce  he  cares  so  little  to  come  in.  "  Some 
days  after,  some  one  eUe  knockc»i,  rciHratcdly  and  lovid.  Tbe 
goddess  opened  the  door  herself  ;  it  was  Sefstrom  » bo  entered, 
and,  a«  a  consequence  of  their  meeting,  vanadiimi  came  tO 
Your  s]>ecimcn  with  tbe  ?  is,  in  fact,  vansdtum  oxide. 

"  But  he  that  hxs  found  the  mode  of  artifidaily  forming  m 
OTganic  body  can  well  renounce  the  discovery  of  a  new  metsl ; 
indetd,  one  might  have  discovered  ten  unknown  elements  with- 
out as  much  skill  as  attadiei  to  the  auwteriy  work  wbicb  wo 
and  Liebig  have  carried  oat  together  aad  jost  eonmaaieatea  tw 
tl>e  sdentific  world." 

Ia  iSai  Wfihier  wm  callel  from  Berlin  to  CaMd.  aad  fcr 
MOM  little  time  he  Was  whoQy  eagagcd  in  tbe  pbnaiag  aad  «m- 
tloB  of  his  new  tabontory  at  l&e  Gewerbe-Schnle  ia  Chat  taaa. 
Ia  the  spring  of  the  follo«ing  year  he  was  attain  readj  for  aaea 
imarch ;  and  this  time  it  » as  to  be  tbe  iaat  pieee  of  wofk 
that  the  two  iavcMigators  jointly  cngaeed  ia.   It  waa,  ia  fret,  I  • 
be  the  daviCBl  itwawh  r  n  bitter  aMMnd  oQ.    Oia  Xqr  A 
1832.  WShkr  wrote  to  Liebig  :-«'Iik  idiae  aa*cli  aadt  dear 
emsien  Arbeit,  sillten  wir  nicbt  die  CooflMida  nit  dcm  BiUW' 
mandelbl  in's  Keine  bringen?    Aber  woher  Material?**  It 
must  have  been  a  /«rK-4/r^'/V>(  amounting  to  inspiration  whidlkil 
WBhIer  to  take  up  this  »u(>)ect ;  but  neither  he  nor  Liebig  floeid 
have  been  wholly  cnsci  )us  of  the  consequences  which  WCN  tO 
follow  fro  n  their  Mork.    To-day  oil  of  bitter  .ilmoads  ia  made 
artificially  in  Geimaiiy  by  the  hiindrelwcigbf :  at  that  time  tke 
investigators  c  luUl  i  nly  obtain  it  in  small  quantities  from  Pari-. 
1  h-v  fi.ui  indeed  to  thank  IVl  >u2e  fjr  the  material  with  whic* 
!  they  u  otked,    Wolder  iiiaHc  this  his  greatest  research  un<ler  th 
I  clouil  of  a  great  sorrow  :  .ifter  lately  two  years  of  married  I  f« 
j  he  lost  his  wife.   Liebig,  in  t  e  tendcrest  manner,  brought  htn; 
j  over  to  Giesscn,  and  simjht  to  w  m  hi  n  f r  >m  hi^  crief  ^mi  fhe 
I  vensc  of  his  lonelinrss  bv  his  c  >mpany  ai.d  the  wholesome  Jis 

traction  of  their  joint  w^rk  made  side  by  side, 
j      On  .•\ugiisl  30,  lS^2,  Wi.hter  wrote  l  i  l.ichig  from  C.Tssfl  — 
"I  am  here  ivack  again  in  my  darkened  >olitude.     1  •!  .  tki 
know  how  I  ^h.ill  thank  y  ni  for  the  affection  with  wbicb  yea 
received  ine  and  kept  uie  by  yon  f.ir  ^o  long,    HoW  iMpfiy  aat 

I  that  we  could  «  .rk  togetlier  face  to  face. 
"  I  send  yiu  with  thi>  the  memoir  on  bitter  almond   ol.  Tie 

wTltin?  has  taken  me  longer  than  I  anticipated.    I  «  ;iiit  yoc 
re.id  through  the  whole  with  the  greatest  care,  .and  to  n  t;cc  pr- 
ticularly  the  numbers  and  fonnuhi-.    What  does  not  jde.ase  yoa, 
al-er  at  once.    1  have  often  fell  that  there  was  soniethinf  an 
quite  ri.,'ht,  without  1>eing  able  to  find  what  was  right.  " 

I  shall  not  attempt  to  dwell  \\\'<>n  the  outcome  of  this  grea: 
work.  The  in^-ettigation  on  the  radicle  of  benioic  add  will  cs«r 
remain  one  of  the  greatest  achievements  in  tlie  hiatory  of  otfuic 
ebemistlj  t  tbe  work  « ss  indeed  epoch-making  in  tbe  &^ 
reaching  natare  of  its  consequences.  It  waa  fell  of  facts  aad 
rich  in  the  promise  of  new  material ;  a  veritable  mine  fron 
which  sulwequent  workers  like  Cnraimro^  Febling,  Piria,  Stas.  1 
and  niasiwetz  have  dug  rich  treasure.  The  immediate  effect  of 
the  paper  was  to  estaidish  the  doctrine  of  MiE>^t(=  radicles  by 
demonstrating  l^e  existence  of  group  of  bodies  which  bad  thesr 
analogues  and  pfoto^rpa  in  inorganic  cfaeniistiy.  The  ooodtuliag 
words  of  the  aunaoir  atiike,  to  feet,  tbe  k^note  of  the  wUk 
investigatioa.  **In  ansa  anna  reviewing  and  eeimcctiae  to- 
gether the  RkHoM  described  ia  thU  memoir."  co  wrote  iMif  i 
aad  WliUcr,  "we  fiad  that  they  laay  be  gnraped  rooad  aeom-  f 

OlOII  OQCImM  V^ridi  PWQ^VCS  iUblClt  lis  SUitlW  SOid  COVBpOlitfB^ 

in  Its  assodat{oaaw&  other  bodies.  TMe  stoblBty  haa  fniiaiel 

II  -  to  regard  tbia  ondens  ai  a  hiad  of  oompooad  dcaMMlb  aat 

t ' '  ]>r opose  for  it  the  spedd  aaow  of  '  beonyL"* 

A  Mgnificant  feature  in  the  awmoir  was  tlmteadl  of  the  lah- 
Mances  described  and  correkted  waa  the  type  of  a  diWirt  pocf 
of  bodies,  some  of  which  v  ere  known,  but  of  which  tiM  aaai^ 

gies  and  relations  w<  re  unthought  of;  others  of  tbeae  bodies  ware 
yet  to  be  discovered,  a  matter  of  litde  difiicdtywhen  the  niode» 
of  their  origin  h.id  been  indicated.    Tbe  effect  of  this  memer 
'  "  I  the  chemic.1l  worlil  t>as  instantaneous.     Berzclins  waa  da- 

j  lighted.  "  The  facts  put  forward  by  you,"  he  wnote  t-»  wadr 
and  I-icbig,  "give  rise  to  such  consi  iorati  n-  tha-  t'l  v  may  wc.') 
lie  rcgar(lc<l  .as  the  dawn  of  a  new  d  i\  in  vegetal  elieiu.  :  ry.  Oi> 
this  accou)ii  I  would  ]iroposc  that  this  tirst  di  Ci  n  creil  radtcl: 
(■  oiiiposcd  nf  more  than  two  clenient^  slmuUI  be  iiameii  f  m9^ 
(trum  Ttpait,  the  be^iuiiing  of  day)  i>r  t^tthtin  (Sf>«pot,  daybmkj, 
terms  from  which  n^mcs  like  proie  atid,  orthru  aciJ,  frtu 
tUtfUtf  #rtifw  aUwMi^  ^to.)  oodd  be  laadi^  dvived." 
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Wohler  remained  in  Cas>cl  for  nearly  five  years.  lo  the 
autumn  of  1835  died  Stnimcycr,  Profes  or  of  Chemistry  in  the 
University  of  Gottingen.  Opinions  were  divided  as  to  his  suc- 
cessor ;  the  choice  lay  between  Liebig  ar»d  Wohler.  Eventually 
Wdiikar  was  selected,  and  entered  on  his  «-ork  at  Gottingen  in 
dtt  ewly  part  of  1836.  He  was  succeeded  at  Cassel  by  Bunscn, 
who  wa!i  at  that  time  privat  u'aettit  in  Gottingen.  In  the  Octo- 
ber of  that  year  Wuhler  wa^  a^'ain  ready  for  fresh  work.  lie 
writes  to  Licbig  :  "  I  am  like  a  hen  which  has  laid  an  cgR  and 
straightway  sets  up  a  great  cackling.  I  have  this  morning  found 
how  oil  of  bitter  almonds  containing  pnuiic  acid  may  be  ob- 
tldiwd  firom  amygdalin,  and  would  propoM  that  we  jointly 
■adertake  the  farther  investigation  of  the  matter,  as  it  is  inli* 
matdy  rdat«l  to  the  benioyi  researdi,  and  it  woold  seem 
atnnge  if  dthcr  of  as  sbouki  work  alon*  acain  in  thia  fidd, 
dean  «■  ttait  ikh  «r  nicht  abMban  via  wait  ct  ikli  eMnekt, 
und  id>  glMjinaaiitfewiiB  frwdrtbar,  wen  c*  ak  DcImbi  Mist 
gediingt  wild.  ..."  In  a  eoaph  or  dqra  aftmnida  Wohler 
wMnt^rviththofinideaMBtal  tela  for  th«  venaich  and  had 
t     ahatcked out ita plan.  Hawifaai^ 

**I  lunc  jiat  auide  a  aoat  nnarkable  diaeomjr  ht  re- 
fatfoa  to  the  anj^daUii.  Siaee  it  appeared  that  Utter  almond 
oil  might  be  obtamed  from  amygdalm,  it  occorred  to  me  that 
the  one  might  be  converted  into  the  other  by  simply  distilling 
■lnwiifa  with  water  bjr  an  action  similar  to  that  of  a  ferment 
upon  ci^iar,  the  change  in  this  case  being  due  in  all  probability 
to  the  albumen  in  the  almonds.  .And  this  idea  aeaiM  to  be 
completely  c^itaMishcd.    The  facts  arc  as  follows  : 

"  I,  Aijiyt^d.ilin,  dissolved  in  water  and  digested  wiih  a 
bruiMrd  sw  tcl  almond,  b«j;in>  aluiovt  immediatc-lv  to  smell  of 
hitter  aliD'Hul  oil,  which  after  a  tiinc  may  I'c  ii-ii'lcd  off  in  such 
quantity  tb.it  it  would  appear  that  the  anni^  lalin  was  wholly 
ttan»foru>ed  into  it. 

"  2.  A  filtered  emulsion  of  sweet  almonds  i)r<Miucc.s  the  same 

aflfisct. 

"  3.  A  )i  ilcd  emulMOQ  ol  &weet  alnondi^  in  which,  therefore, 
the  alhuuicn  l'^  coafDhtted,  afiords  not  dM  tmallatt  trace  of  oil 

with  .Tniyi^d.ihii. 

"4  Uruincil  AW'cct  alnnnil^,  covered  with  alcohol,  and  freed 
therefrom  by  pressure,  trati^forui,  as  before,  amyf^d.iliii  into 
bitter  almotid  oil. 

"5.  Bruised  peas,  or  the  allijmcn  they  coniain,  give  no  oil 
with  amyij'laari. 

"  There  are  three  puitit^,  tliercforc,  to  be  ascertained — 

"rt."  What  is  the  '■uli-tancc  in  liittcT  or  sweet  almonds  which, 
in  conuct  with  amygdaiia  and  water^  forms  bitter  almond  oil  ? 

"  Is  the  action  bydotthfe  decmnpodtion  «r  eatalftk^  tike 
that  of  a  ferment  ? 

"e.  What  is  the  other  product  which  in  all  probablUty  is 
formed  in  addition  to  the  oil  and  pru<)&ic  acid  ?  " 

The  merest  tyro  in  organic  chenustry  to-day  is  familiar  with 
the  bro-id  features  of  this  investigarinn,  and  knows  the  answers 
which  Liebig  was  able  to  give  to  his  friend's  interrogatories. 
The  third  substance  I.icbig  divcoTcrcd  to  be  sasar.  Under  the 
influence  of  a  nitrogeni!>ed  fement,  termed  by  Liebig  and 
W4>hlcr  emuisin,  amygdaiia,  ia  nreaenoa  of  ^wa«er»  ia  decom- 
posed into  bencaldehyda  (Utter  ataasnd  oil),  pnitsic  add,  and 
sqgar  (glucose),  thus : — 

C„H„NO„  +  aH,0  =  C,H,0  +  CNH  -»-  aC,H„0,. 
AiDjrgdalin       Water  BenaUmyda  Prunic  Ulucow 

add 

It  limply  mBaiaa  to  eaqdain  why  thb  saaelioa  oaly  occurs 
wlMB  the  alDoiida  an  hniaad  aad  f%eatid  wiOi  water.  Both 
tlMMiwUa  aad  dieainffdalin  esdst  tm^Mf  hi  die  almonds, 
bat  ave  coalainad  in  aepnate  celb,  aiM  are  only  bronght  into 
contact  by  the  nolan  or  the  cell-w  alls  and  the  solvent  action  of 
tlM|wMcr.  An^MliBIMBthe  prototype  of  a  large  and  important 
gnm  of  ariMtnieei  ciMMd  tiMether  aa  the  ^ooosi^ 

At^lnadntioii  of  mhler,  Oe  Mends  afida  retanadto 
dwqaertion  c«  the  chemical  nature  of  nric  add,  and  themeawlr 
wMeh  they  eventually  published  on  the  subject  is  of  the  pro- 
foundest  interest,  not  only  to  the  chemist,  but  also  to  the  physio- 
logist.  Uric  acid,  originally  di  covered  by  .Schccle,  was  shown 
in  1815,  by  Wdliam  Prout,  then  a  boy  of  nineteen,  to  be  the 
main  constituent  of  the  solid  excreta  of  reptiles  ;  other  chemi«t-i 
had  succeeded  in  olilaining  various  derivatives  fr  jui  i',  i:.ilrjti', 
Prout  himself  hnd  ]Teparcd  fn>m  it  the  so-callcl  ])urpuric  acid, 
a  suV'taiice  v\li:c;i  year-,  aflcr  as  nuircTide  obtained  a  transitory 
importance  in  the  arts  as  a  colouriug  matter.    Hut  nothing  was 

itnowBooMaririnKthceanatitaliooMlhabodyorof  its  rdnons 


to  its  derivatives  until  Wohler  and  I-iebig  attacked  the  problem. 
The  extraordinary  mutability  of  uric  acid,  w  hich  had  l>afilcd  and 
deceived  previous  investigators,  was  to  Wohler  and  Licbig  the 
very  clue  to  the  labyrinth  leading  to  a  veritable  treasure-house, 
and  the  wonderful  insight  and  rare  analytical  skill  of  thoee  two 
great  men  were  never  more  clearly  indicated  than  in  the  wi^ia 
which  they  trod  this  intricate  ouaa.  No  fewer  than  fifteen  new 
bodiei  were  added  to  the  Hat  «f  dwrnical  compounds,  and  tb«e 
were  correlated  with  the  same  masterly  lucidity  that  was  so 
strikingly  exhibited  in  the  memoir  on  the  radicle  of  benzoic 
add.  Some  of  the  greatest  triumphs  of  modern  chemistry  are 
seen  in  the  lyntheas  of  organic  bodies.  That  organic  cheiaistry 
wa«  about  to  .-idvanoe  aloM  this  Una  was  deariy  jawsean  Iw 
Wohler  and  Licbig.  In  opani^  thair  aesaoat  of  Ifaia  the  hut 
great  work  they  did  in  mmmoni  th^  tai/t~**Wwm  Ail  M- 
seardi,  the  pliuaaoplnr  of  chrmittiT  win  dnw  tha  soadBdow 
that  the  tJtimate  syntaeticai  faematfon  in  our  labocalorieaof  aO 
orgade  bodlai^  in  ao  &r  aa  dMf  am  not  organised  (m  ao  wait  aia 
nicht  mehr  dcm  OmaaiMBa  ■agriiBrm),  may  be  regardad 
not  only  prohahie  Sol  «a  Mitria.  Sngar,  aahcin,  morpUnwiD 
lie  artiMaUy  obtained.  Aa  fetwnloMiwaaddncof  the  waybf 
which  diia  result  ia  to  bn  ntlainad,  faaaanafc  aa  the  proiiaMla 
materials  for  formh^  tlien  bodiae  an  nnkaown ;  bnt  w«  ihill 
come  to  know  them?' 

Henceforth  the  friends  worked  but  little  in  common.  Liebig's 
energies  were  spent  in  other  directions,  and  Wohler  turned  his 
attention  to  inorganic  chemistry.  Time  allows  only  the  very 
briefest  mcntiDn  to  be  made  of  his  more  important  discoveries  in 
this  department  of  the  science.  We  have  tir-t  his  isolatiiii  of 
crystalline  boron,  and  the  preparation  of  the  compounds  of 
boron  with  aluminium  and  nitroj^en,  work  done  in  conceit  ^^  ith 
.Saivitc-Cl  lire  neville.  The  readiness  with  which  boron  urntes 
with  i)itroi»eii,  and  the  mcnie  in  which  the  c  iii;>oiind  maybe 
decomiwscd,  ltd  Wohler  to  a  conception  of  the  orijjin  of  boric 
acid  and  liorax  iii  the  volc.-nii:  ■..  aters  in  which  they  are  fre- 
quently found.  In  collaboration  with  Buff  he  discovered  the 
spontaneously  inflammable  hydride  of  silicon,  the  analogue  of 
marsh  gas,  the  siiuplc-t  of  the  hydrides  of  carbon,  and  thereby 
laiil  the  foundation-sloiie  uf  a  Nuperstnicturc,  which  in  time  to 
CO  i.e  may  only  be  less  imp  ising  than  that  built  up  of  the  com- 
pounds of  carbon.  Many  years  .i^;o  WoUaston  noted  the 
.  presence  of  l*autiful  lustroas  copper-coloured  culx»  in  the 
slaijs  fro  11  tl.o  iron  blast-furnaces,  which  he  assumed  to  l)c 
metallic  titanmm  ;  Wohler  proved  this  substance  to  bo  a  com- 
pound of  carbon,  nitrogen,  and  titanium,  and  showed  how  it 
might  l>c  obtained .  Of  all  the  elements  known  to  the  chemist  up 
to  the  period  of  Wohler's  cessation  from  work,  it  may  l>e  safely 
averred  that  there  was  not  one  but  had  passed  through  his 
hands  in  some  form  or  other.  Now  he  was  busy  with 
chromium,  then  with  cerium,  next  with  uranium  and  the 
platinum  meida;  tltanhun,  tantahim,  thorium,  thalHnm, 
tungsten— all  came  in  Cor  aana  ahan  of  his  attention.  Ol 
the  minerals  and  meteoiitaa  ha aaabacd,  tfie  namber  is  legion; 
indeed,  as  Piof.  Hofmann  says,  whoever  sent  him  a  piece  of 
meteoric  iron  gained  his  heart.  His  restless  .activity  was  n 
isottrceofcontinual  wonder  to  his  friends-  "  How  happy  artthon 
in  thy  work  !  "  wrote  Liebig  on  one  occasion  ;  "  thou  art  like  tba 
man  in  the  Indian  Coble,  who  when  he  laaghail  dropped  rose  a 
from  h's  mouth." 

The  names  of  Liebig  and  Wdhler  are  now  so  daedy  inter- 
twined in  the  histocy  of  diemistry  tint  it  ia  haxStf  wtmtff  to 
avoid  floatfaiiagdkeaeB,  SaAaco^pnriaoahMaMadyliaen 
drawn  by  ona  wkn  of  dl  odtan  la  noat  fitted  t  •  i*i«r  it 
"  Liebig,"  saya  Dr.  Hoiinann,  "  fiery  and  impetnona.  aehiaf  n 
new  thought  with  enthonasm,  and  giving  to  it  Oa  rdna  ofni* 
fancy,  tenacious  of  his  convictions^  teit  Open  tO  tiw  MEOgnition 
of  error,  sincerely  grateful, indeed,  when  made  ooaidons  of  it, — 
Wohler,  calm  and  deliberate,  entering  upon  a  freih  probh  m 
after  full  reflection,  guarding  himself  against  each  rash  conclnsion. 
and  only  after  the  most  rigorous  testing,  by  which  every  chance 
of  error  seemed  to  be  excluded,  giving  exprewion  to  his  opiiuon 
— but  Iwth  following  the  path  of  inquiry  in  their  several  ways, 
an<l  both  aninwtcd  l>y  the  same  intense  love  of  truth  !  Licbig, 
,  icritalile  and  •jiiick  to  ta'-.e  ciTciiL\.',  !i  tt-tem]>cred,  hardly  master 
I  of  his  euiotions,  which  nut  uiilreiiueutly  f mnd  vent  in  bitter 
\'.nr(l^,  involving  him  in  long  and  painful  ii  tirrcU,  —  Woliler, 
^  unimpassioned,  meeting  even  the  most  nialii;;iaiii  iirovication 
!  with  an  immovable  equanimity,  d;^.■>rl)lil\^'  the  i  itierest  M|.|)ononl 
by  the  sobriety  of  his  speech,  a  firm  enemy  to  strife  and  conten> 
tioD-nad  y«t  both  naa  p— tittad  by  the  naw  aanicrfi^ 
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of  recli tilde  t  Can  we  marvel  tliat  between  two  such 
aatUMi^  >o  differently  ordered,  and  yet  lo  oomplemeotiuy,  there 
dtovld  ripea  a  frkndahip  which  both  dKmla  racksa  at  the 
greate&t  gain  of  their  Uvet?" 

Who  can  fully  fti^  the  influence  of  .sacli  a  nature  at 
WiiUer's?  How  it  wmi  CMfted.  on  Lleb^'is  inrtiwtffri  in  the 


**  FatouicK  WoKUft  TO  Juams  Lubio 

"Getting,  hfarch  o,  1S43 

"To  make  w.ir  a-^ainst  Marchand,  or,  indeed,  against  anybcKly 
else,  brings  n-i  cuiiintmeiit  with  it,  and  is  of  little  use  to 
science.  .  .  .  Iuiai;ine  that  it  is  the  yciir  19CX),  when  we  are 
both  diss'jlvfd  into  carHmic  acid,  water,  and  .imm  mia,  and  our 
ashc^i,  it  may  lie,  arc  i>art  'if  the  Irenes  of  sonic  dot;  which  has 
di  ■[  liinl  our  ).;rr»ve — v  h  .  ci'.rcs  then  wdierher  have  lived  in 
|>eace  or  un;^er  ;  who  thinks  then  of  thy  |  olciulcs,  of  tlie  sacrifice 
of  thy  health  and  rest  for  science? — Noloiy.  lint  thy  j^ooil 
idea"-,  the  new-  facts  which  thou  has^t  discovtrcd,  these,  sifte-l 
from  all  that  i^  immaterial,  will  he  known  and  remeiiibcred  to 
idl  time.  But  bow  comes  it  that  I  should  advise  the  lion  to  eat 
aagarl" 

It  wM  Ibw  in  phUoaophk  comtentmeat,  bemy  ha  bb  work, 
in  Ui  bomt  Uf*.  awl  in  Ua  frienddupa,  thaTWaUerUral  oat 
hit  fiMBMore  yean  and  two.  He  awde  GdttingMi  iunoiia 
■I  a  lehool  of  chonistry  ;  at  tlie  Uaie  of  the  oae^uKUtmatieth 
year  of  Us  connection  whb  the  wctmHtf  it  wis  fund  that 
opwaids  of  tooo  ktadeots  had  listeaed  to  his  leotaras  or 
woriied  hi  Ut  laboratory.  He  was  a  man  whom  the  w  orld  has 
d^ighted  to  IwBour ;  and  there  was  hardly  an  academy  of  M:ieDce 
or  a  learned  society  which  has  uot  in  some  way  or  other  recog> 
niscd  his  services  to  sdence.  He  was  made  a  Foreign  Member 
of  the  Royal  Society  in  1854,  a  Corrcs[x>nding  Member  of  the 
Berlin  Academy  in  1855,  Foreign  Associate  of  the  Institute  of 
France  in  1S64,  and  in  1S72  he  received  the  Copley  "  " 
the  Koyai  S«ciety.    On  hLptember  23,  1882 — 

**  Ht  cave  his  haiiuxirs  lo  the  wrjrM  a^ain. 
Hb  picueil  Iran  to  heaven,  and  slept  in  pcaca." 


METEORIC  DUST 

-IR  WILLIAM  THOMSON  has  seat  as  the  foUowiag 
*   tforpoblicailoBi^ 


"PorlkU,  KUargga  :,  .'Jirch  13,  18S4 

"Dear  Sia  Wiluaic  Thomson,— Herewith  I  inclose 
of  the  meteoric  dnst  ooUccled  on  a  cotton  filter,  and  both 
ignited  at  a  vsd  heat.    Theduuvsofeokmr  b  interesting. 

**0b  Selvdi^,  Ite^  snow  lay  si  inches  deep  at 

8  a.B.,  pure  and  wUtaw  At  9^11;  turn.,  when  I  next  notieed  it, 
it  wee  soo^  looking  the  biiwiush  appeecsaee  pcastiating  half 
ea  inch  oaw.  The  skf  was  deer  ud  cehn^  wf  teedncj  te 
iBOfeiatttt  er  the  sir  beng  ftonthe  soHft^eest* 

•*I  cereMlf  wwinila  snpedUel  foot  on  an  oet(yh«  fidd 
doping  to  the  seadMntC  at  a  spot  bisected  bf  the  «»4bet  Uae 
of  the  OMdaaaee  Soraf,  aad  edlMtad  dM  sMfir  bkto  two  bowls 
ef  while  ddrt,  half  into  cadL  After  erepweting  the  snow 
water,  thoronchly  <in  injj  the  residue,  I  collected  and  weighed  it, 
that  ironi  one  t^iving  i|  grain.',  and  the  other  3|  grain*,  or 
4  mine  io  the  square  foot  enctly. 

•*I  eea  personally  roach  ftw  the  dust  being  all  over  the 
RoSSOeedl  peninsula,  a.s  I  trudged  tlvough  the  snow  to  Coulport 
on  Loch  Long,  anfl  found  it  the  same  all  the  way  north,  also  on 
thi-  to  .  of  the  Gallow  hill  (414  feet).  I  have  since  seen  th  i-e 
who  uo'.iced  it  at  Ciarelochhead,  s<j  that  on  this  ]>eiunsula  alone, 
talcing  4  graias  as  an  average,  there  has  fallen  over  100  tons. 

*'  From  hearsay  it  apjiear-*  to  have  been  ni>tice<l  from  Kippcn 
on  the  iioith  to  Largs  on  the  south,  and  from  Hamilton  on 
the  east  to  I^umwn  on  the  west,  or  over  an  area  (in  round 
anmber^)  of  Sio  square  iail^>,  and  adniitttn(»  ;he  f  irmer  esli- 
aiate,  we  have  the  astonishing  aggregate  of  say  5760  tons !  A 
weighty  ;nft  ti>  Mother  Earth,  surely  of  some  value. 

*'I  should  mention  that  every  crack,  scratch,  or  depression  in 
the  glaze  of  the  bowls  vwis  hlled  with  the  fmely  divided  matter  ; 
it  was  irajKissiblc,  therefore,  to  collect  it  all  for  weighing,  con- 
'^c'lucntly  4  grains  per  squ.are  foot  is  under  rather  than  over  the 
protiaMe  average.  The  obaerrer  at  Kippen,  too,  mentions  that 
the  snow  was  listweded  thm  Cor  oae  indi  bf  die  sooty 
appearance. 


1  a  good  dcd  befiwe  I  recegnisad  Oe 
a  lUr  esapie.   My  chUdieB.  * 


"On  Monday  (March  3)^  after  snow  had  fallen  to  the  depth 
of  an  additional  8  inches,  I  watched  for  a  recurrence  of  the 
plienomenon,  and  on  the  sky  clearing  al>r>ut  midni'^hl  I  fetdted 
in  a  dish  that  I  had  left  out-idc  and  found  a  little  had  fallen  in 
small  flakes ;  these  had  melted  their  way  through  the  SMar, 
leaving  little  tunnels  al>out  the  size  of  crow-qaiUs.  The  qaanlSly, 
however,  was  exceedingly  small.  Tendency  to  movement  of  the 
air  as  before  from  the  iinth  tisst  Berooietcr  had  risess  fimai 
29*4  at  2  p.m.  to  ij  fi.  iliaitj  et  thermometer  40^.  On 

Saturday  previous  baramctcr  stood  «t  30105  (90  feet  above  aca- 
level,  aneroid),  tbcrmoeacter  44*  IS  nooB.  Thedast  I  left  wkb 
yon  previoBsfy  cnstfsine  a  little  onssale  natter  {jgftmij  Avdl 
though  whet  I  had  aoder  the  amnsoope  appeared  teiHiuy 
metallic. 

"TbeiMW 
impeilnaee  ef 

had  raOed  a  hoge  soMriSal  duwa      slope,  at  the  tap  of  yMA 
the  cottage  staBds.  and  Ait  had  faMresaed  as  it  roUed  andl  it  1 
something  liketnet  fai  dhmMter,  and  so  IbnMd  a 

w  hich  to  collect  the  dnst.    There  is  still  some  of  the  bladk  1 
in  process  of  evaporation;  should  you  require  it  amreof  tiie  dast 
is  at  yotir  service. 

"  One  of  the  older  inhahiiants  remembers  a  similar  occaueuce 
here  in  1828  on  the  aoth  or  22nd  of  lianlH  wImi  tb«  OMwr,  he 
says,  fell  in  black  or  sooty  flakes. 

"  Perh«]is  it  is  well  to  mention  that  the  goat-  sufTered  some 
what  from  inilueiua  on  Sun<l.iy  and  Monday,  and  tliat  I  niv  elf 
had  a  sharj)  atlacU  foil  )wctl  by  sever..-  ht.-:d.ichc  1  r  .;  ''.v-.y,  :.\vsc-\ 
l^robal  ly  by  inhaling  a  minute  quantity  of  the  dust  snulf  ta^iuoD. 

It  might  have  been  from  sooMtbiag  dss^  ooly  tlK  ooiDGideaee  is 

tnggestive  of  caution. 

"I  na,  years  faithfully, 

"  Lewis  P.  Muirhead 
Sir  WUltaia  ThoBsom  Gkigvw  Uahmd^" 


UNIVERSITY  AND  EDUCATIONAL 
INTELUGENCE 

Cambridqi.— -The  Boards  for  Hedlcme,  Physics  and  Cbe^ 
mistry,  and  Biology  aad  Geolof^,  after  joint  deliberaiioo, 
have recommendcdan  important  change  in  the  appointments  of 
Natural  Science  Examiners.  It  has  been  a  regulation  of  th< 
Natural  Sdeaee  Tripos  that  all  answers  shall  be  lo  ;kc  i  over  y 
two  examiners  out  of  the  eight,  but  it  has  become  lia  rca-iagl  v 
difficult  to  find  examiuei^  with  the  re(]ui.'^ite  extent  of  know- 
ledge. Thus  it  practically  happens  that  each  exauiincr  is  vl; 
examiner  in  a  sijiglc  subject,  and  the  places  of  candidates 
are  olten  practically  dependent  on  the  judgment  of  a  Magle 
examiner  to  an  extent  unknown  i  i  t!ic  oiIkt  Triposes.  It  is 
now  reconmicndcd  th.it  two  cxannncrs  saall  be  ap{X}inted  in 
each  >u'  jci  t  of  Natural  .Science,  to  undertake  all  the  Uuiversity 
Exaniin.itions  in  that  .subject,  and  thus  the  Natural  Sciences 
Tripos,  the  Special  Ex.aniinatii)ns  for  the  ordimry  U.A.,  aii<i 
]K>rlions  of  the  M.R.  l''xaminations,  will  be  br^  .Ui;lu  int^  or>i: 
.system.  The  cxa::iiiir:  jhuuld  never  both  i  c  chuiijcd  .it  ^bc 
same  time.  The  piymenu  recommended  .arc — for  each  cxam.nc 
in  Physics  and  in  L'Ilemi^lry,  50/.  ;  in  Itotany,  /^oology,  H.uain 
Aiutomy,  and  Physiology,  40^. ;  in  Geology,  20/. ;  nod  Miner- 
alogf,  lOfc 


SCIENTIFIC  SERIALS 

Jwrnnml  ^  tkt  J^mmMbt  IniUhik,  No.  697,  Jaoaarr.— W. 
Deaoie  Macks*  aetaaa  the  losaea  per  hone^wer  by  omdeaia- 
tion  of  stMBl  hi  pipa  aid  (grfiadan  «f  engines.— De  Volaoa 
Wood,  the  cheaaBSt  pohit  of  cal<eA— ffroi  R.  H.  Thtaston. 
the  theory  ef  tawi— .  TtabfiteaaMiMlea  efa  very  rahmble 
mathsaatied  MfirgletB  is  a  van  idl  abstract.— B.  x.  ciari. 
water4ae  dswnee  and  gaa-sUdds  for  cruisers. — W.  Denmi 
Marks,  economy  of  compound  engines. — Prof  K.  J.  Hoaston, 
the  Dclany  mcbronoas-mnltiplex  system  of  tel^raphy.  This 
inventioo  is  fonaded  on  La  Cour's  phonic  rrhnd,  sod  faidf  Mr 
to  supersede  harmonic  multiple  telegraphs. 

AnHiiUn  ikr  I'hysik  unJ  Chentii,  xxi.  January. — O.  FrSUidl, 
mcxsuremenfs  of  sun-heat.  Describes  amongst  other  matters  a 
new  pyrhelionieter  with  a  special  tliermopilc  arrangement — 
A.  W.  Vclten,  the  specific  hm  of  water.  The  results  coolinn 
Kegnault's  values.— E.  Flraai,  oa  galvanic  polarisation.  The 
vanes  ere  wtrmatfd  bj  a  <»— peosstioa  OMtaod.— W.  Hhtnrf, 
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on  doetric  ciadaotMtjr  of  gua  (fint  put}.— A.  Ofaerbadc,  00 
dodrie  ouSOilStm  vtiL  <»  pihMMwn  or  poluiatiea  cnuad 
ttonby.— A.  T«Ml«r,Mdl*«lti»ali0S  of  horizontal  magnetic 
intaMity  by  ate  or  dM  talMat.->W.  von  Beiold,  a  »imple  experi- 
Mat  oa  the  oonnedioB  betweeo  tbe  temperatore  of  aa  in»n- 
docMt  wire  And  tbe  eoapojidoa  of  the  light  euutted  by  it.  A 
platinum  wire  i*  rtrelched  norizontallj  throogfa  the  tip  of  a  Bouea 
burner  and  examioed  in  a  spectro^ojie  witli  h'xizontal  slit.— E. 
Kettekr,  reply  to  Hot  Voigt's  critic!  <ins. 

No.  S,  Peoraary.— S.  Czapski,  on  the  thermal  variation  of  the 
electromotive  force  of  galranic  hattcrici,  and  its  relatim  to  their 
free  encr,iy. — J.  Kollert,  on  the  nr  )j>crtit>  of  flame  in  their  elec- 
trical relaiion.  Coiifiriii,  the  previous  measurement <  of  EUtcr 
and  (iciiel.  —  K.  Fuch  ,  on  a  coin|>en»ation  method  fi)r  c-timt- 
tion  of  llic  rc-i^liiice  -  if  unp- 'hirisa'jlc  i  lt  iucnt-i.  A  ino;lific.iti  in 
of  I'o^jjcuJ. irff  s  well-known  iiictiio  i.  —  V.,  H.vl  Je,  rm  tin:  theory 
< )f  thermo  electric  forces.  —  H.  Lorl>erg,  on  cl  cir  i^tric'ion.  A 
'4i  •cu'.-i  in  of  <,lui  icVe's  re  ults. — li.  ^Vcin  teiti,  on  the  cilcula- 
!i  m  of  the  [lotcnliil  nf  c  il^.  A  tnalhcinatic il  [u  )cr.  —  A.  von 
Waltenhofcn,  on  an  mstructive  c»]):rinient  which  may  l)j  m  ide 
with  aiycumetrical  thermopiles.  Ow  p.is>iii^  a  i  inJ-jv-n  lent 
current  throuj;h  the  therm  ipile  cortnin  nin  rcvcr^jtile  ]ih:-ni>  ncna 
•  if  ]>-)Iari4aliiin  .ur?  i>  v  rvc  l  an  in^  fr  >':n  the  asymnicTy  of  the 
junctions  that  arc  hcAtcil. — C.  Cnri^liansen,  on  the  cmi  si  ni  of 
heat  from  uneven  surfaces. — A.  Tschirch,  research^-,  i>  1  c'll  r 
jihvl!  .\\v\  s^nie  of  its  deriv.itivei. — \V.  Holtz,  a  lecture  experi- 
ment in  I  r  >  if  of  tbe  law  that  the  velocity  orralllioa  iaoroiaee as 
the  lotating  masie*  approach  the  axis. 

ymunU  A  J'lhmfme,  torn*  fiL  No.  s,  FehnvT.— G,  Lipp* 
oMii^  oMeddmidMaaddeteraifaMtiimaf  atom 
mm.  Tim  btte  tot  pert  of  a  eommKnicatioB  I«  ^Mdk  the 
author  Mekx  to  fiad  itHeter  thenBodrnamlc  definhioaa  of  tem- 
peratore. He  attribote*  to  Caraot  the  <Heoovery  of  the  aeale  of 
absolnte  teiDperatnre !— D.  Gemez,  researches  on  tbe  doration 
of  the  Mlidificatioa  of  sulphur,  and  on  a  new  variety  of  sulphur. 
The  gystantsartoO  in  octahedra  Ulces  froB  acto  lOOtlmet'as 
long  as  the  erystallisiition  in  rhomSic  prisms.  The  new  crystal- 
line kinJ  <)1itiined  by  M.  (Jerncz  U  in  the  form  of  very  elongated 
prisms  of  a  nacreous  texture.  They  are  produced  by  nibhin» 
t lie  side  of  the  test-tube  c  mtaining  the  .*urfused  sulphur  w/Ji 
the  end  of  a  pia'i  ni  n  wire  or  glasj  rod.  When  the^e  cry  taU 
are  intr'j-iuce'i  int  i  surfiiNcd  sulphur,  theydc  ermine  a  growth  of 
simiUr  crysl.ils  th'^  nij^h  mt  the  mass  ;  and  llic  I'orm.ition  \%  much 
more  t!\y>\i'.  than  t1i;T  of  either  of  the  ]i  oviou-ly  kiiivvn  f  >rin<. — 
E.  Mnthieu,  suspension  of  a  liquid  by  a  cipiilary  vertical  tube. 
— K.  Matbieo,  madiitcatiol  of  tb«  premue  of  a  aqjoid  by  oapil< 
lary  forces. 

Jtendiconii  dfl  R,  IsHlulo  Lomhardo,  Milan,  January  54. — 
ni<^raphical  memoir  of  Emilio  Cornalia  (1824-1883),  by  Ptof. 
I>«opotdo  Moggi. — Necrological  notice  of  the  late  Camillo 
Hajecfa.— -^/mWof  the  meteorological  o1>servations  madd'^t  the 
Brera  Obtenratory,  Milan,  duriqg  the  year  18S3,  by  E.  Pini.— 
Some  applications  of  Cooroat'i  jpriodple  of  least  efToit  to  the 
equilibnum  of  linked  ajistama  (OoaRtical  mechanics),  by  Piof. 
G.  fiaideUL— HelearoMfical  oboervations  made  at  the  Biera 
Obrarratoiy  during  the  month  of  JVuwary ,  1884. 


SOaSTJES  AND  ACADEMIES 
LovDcnr 

Mathematical  Society,  March  13.— Prof.  Ilcnrici,  F.R.S., 
preudent,  asid  subscrjucntly  Mr.  S.  Robert-,  F. K.S  ,  vice-presi- 
dent, in  the  chair.— The  Kev.  A.  C.  E.  Bloaafield,  .Messrs.  J. 
Chcvallicr,  \:.  II.  Jlayes,  K.  S.  Heath,  and  Prof.  j.  Ijirnior 
were  elected  Metnl«jrs.  —  Mr.  Tucker  rend  .t  jap-.r  by  Prof.  M. 
1.  M.  Hill  on  the  cl  iscd  funicular  imlygoiis  !>flon,^;ni;  to  a 
ystem  of  coplanar  forces  havin.;  a  single  resultant  ;  ami  uuraiiiu 
nicated  a  j)apcr  by  Prof.  J.  L-xraior,  on  the  direct  application  of 
the  principle  of  least  action  to  dynamical  anal  >pucs  — Mr.  J.  \V. 
L.  Glaisher,  F.K.S.,  read  a  pa]>cr  on  the  >i]uare  of  Euler's 
scries.— Mr.  J,  ].  Walker,  F.K.S.,  Ci^itwinmicatcl  a  njte  by 
Mr.  J.  t.rilTiths,  further  results  from  a  theonr  of  tniasformatioa 
of  elliptic  functions.— Mr.  s.  Rdberti,  F.R.8.,  fcad  aaotecoa- 
ceming  the  Peliiaa  equation. 

Plqraieal  8oeio«]r,  Uaidi  &— Ftof.  Oathii^  pnridaat,  in 
tiMcbair.— LofdRayMnadaMeroB  ^  ■Tirtrn  fiiaMhal 
•qahaleataraOvcr.  l%a  dalwnifaHtioB  was  nade  bya  iMfhod 
described  tathalKaiaiHinetfthaBrilMiAswdalioBtSoitfh- 
•mpton,  wUeh  eoailili  la  wof  two  find  eoils  aad  a  movabk 


eoil  aB^aaded  batwatteia  firan  oaa  aad  of  abakaoed  baav. 
TboM  coils  are  iadioait  witt  the  caticat  and  voliamaiar.  The 
comnt  is  reversed faithe  taed  ooUeattaterraieof  ftfcmhwn^  and 
the  weight  required  to hrfag  the  balaae»a»aat«iioiad.  Thaaden* 
latioaof  the  effect  hy  this  aelhod  b  iadepaadent  of  the  pradia 
maiBBeanaatof  dwooQt.  TwooraMreaitTer  Tjltantterswere 
in  ciiCBit»  aUnHa  of  aUvar  beiac  the  solution  uied.  Careful 
prMaotlons  of  Taiftms  Unds  were  taken,  and  the  re»nlt  was  tlut 
unit  C.G.S.  current  depo. its  fiiS  X  lO"'.  It  follows  that  1 
anpere  will  de,>osit  4*025  grm.  of  silver  per  hiur. — Lord  Rty- 
leigb  all)  read  a  paper  on  the  ab;oluce  electromotive  force  of 
Clark's  celL  Experiment*  made  at  the  Cavcndiih  Laboratory 
gave  the  electro  li  It iv„-  f)rc--  of  ihi*  cell  a*  I  "453  volt  -.  The 
accepted  value  is  i '457  volts.  If  the  U.A.  unit  (as  Lord  K.iy- 
leigh  believes)  is  ab  >ul  9867  of  a  true  ohm,  the  rc-u't,  l'45J, 
I  beco  ues  I '434  volts,  —Lord  R  iyleij;h  aN  >  ui^n  i  )iicd  th.it  he 
had  been  making  cxpc  inirnts  on  the  rotation  of  the  plane  of 
polarised  I'S  "  b;sjl|!hi  Ic  of  carlx)  i,  an  1  "blaiu'rd  a  result 
a;jroeiML;  m  >re  nearly  with  Gurd  m's  than  with  Bccijucrel's.— 
Profs  t  iuthrie  an  I  Ayrton  spike  on  the  pipers,  the  former 
eliciting  ih--  reply  that  elect rii-corro-i  )ii  was  les.  ^a'isfaetury 
I  than  cl  ;ctro.dcpo<itrm  f  )r  dcterminm^j  tlio  cij  .livjlent  ;  and  the 
j  latter  th,\t  silver  was  better  tliiri  c  )p;>er  f)r  accurate  rc'-ult  in 
the  voUa  uetcr. — Mr.  Shelford  HidAcll,  M.A.,  read  a  l'a|iT  oa 
s  I  ne  cx/k:i  .III -nts  illustrating  an  explanati  >n  of  Ilalv  )>he  lo- 
men  in.  lly  the>c  cx]>erimcats  Mr.  Hidwell  soUijht  t )  explain 
!  Hall'»  c  feet  thr  Jii;;!!  a  o  jibiiutto  1  of  uicc'ianical  stress  and  the 
j  well-kno.vn  Peltier  effect  on  the  thin  m-rtil  plate  which  is  placed 
between  the  piles  of  ih?  m.afi  iei.  Ho  repvatc  1  many  of  the 
experimtNit',  and  sh  )we<l  how  he  had  obtain  -  I  the  same  results 
as  Rail,  excc]>t  in  the  ca-c  of  alu  uiniuni,  w  hich  he  found  to  be 
■f-  like  iron,  whe  cas  Hall  made  it  — .  Mr.  Hidwcll  reversed 
the  effect  by  cutti  ig  tw>  i^lits  in  the  strip  of  metal,  thereby  alter* 
iag  the  stress  on  it.  Kighi's  effect  was  aLo  exolained  on  the 
stme  grounds.  Mr.  Walter  Browne  said  that  difference  in  tbe 
qutlity  of  the  aluminium  mi'^ht  explain  the  aa^aialy  with  this 
metal.  Prof.  Pc.-ry  criticiskid  the  explanittian  of  the  slitted 
pUte,  aad  Prof.  G.  C.  Foater  •oggested  that  resnU*  ia  absdata 
meainn  ahoald  ba  obtaiaad. 

ENmtniiK 

Royal  SMlalj,  FOnw^  iSk— Sheriff  Forbes  Irfhuu  i^ 
president,  in  mdr.— PtaC  lUl  laad  a  papar  on  mdlatioa, 
in  which  ht  called  attaalioa  to  Steawfk  I»P«*  «f  1B5S  as 
containing,  ao  Arasit  has  yet  bean  desm^eo,  dia  tiMaijrof 
exchanges.  Yet,  in  the  most  recent  aathoritatnre  treatise  on  tbe 
snUect,  the  name  of  Stewart  is  not  avaa  oooe  mentioned.  Tbe 
basis  of  the  whole  theory  is  Camot'e  nrindple,  anl  tlierefafla  ao 
demonstration  can  be  considered  abwhitely  rigortms.  Thns  it  b 
probable  that  as  there  are  very  hot  particles  in  a  gas  at  ordinary 
temperatures,  so  there  may  lie  feeble  radiation  of  high  wave- 
lengths from  a  black  bo  ly  at  ordinary  temperatures. — Mr.  Sang  ( 
read  a  paper  on  the  nee<l  for  decimal  suMivision.s  in  astronrmiy,  t 
triijon  iinctry,  and  iiavi  ;  ition,  in  which  he  paiiitel  nt  t'i_> 
inconvenience  <»f  the  :-ex.at;e-innl  system,  and  f-timUei  it  as 
doubling  the  lalxmr  i/f  caU  ulation.  Tnc  di  imil  divisi  m  of  the 
second,  u»«l  thriju;.;hijul  the  N.iu!:.  it!  A!"t  tn.i, ,  ua^  aj'peal'^il  t  > 
as  evidence  of  the  nec^l  for  a  cban,;e.  Tin-  pai>erw,i,  ace  >in-  | 
p.an!cd  by  a  numlier  of  table-,  siiitcd  to  the  decimal  divisim  of 
the  ijna  lrant,  or  useful  thercf  ir. — Prof.  Ewing  c  nuniutiicatcd 
a  paper  by  A.  Tanakadate  on  an  cbxtromagnetic  declinometer. 
—  Prjf.  Tail  sh  >wexl  tint  wlien 'ine  pnlyg  >  i  lia--  ts  corners  at 
the  middle  points  of  the  sides  of  an  'ther,  the  conditi  ni  tliat  the 
first,  second,  or  «th  derived  poly^jon  shall  be  i -ulir  to  tlie 
ori;rinal,  involves  a  singular  cqnati  in  in  quatcrninn  difTcrcnccs. 

^  — Prof.  Tait  also  made  some  louiatks  on  the  b.asis  of  the  theory 
of  vortex  atoms,  pointing  out  that  there  i>  n  it  nece  sarily  any 

I  dirt-,  '   art]  >n   between  vortices  in  a   perfect  tlui  i  ;    th-^  ;:rc 
seat  theoiy,  which  indicates  such  action,  being  lased  upon  the 
in  wad  caatiari^  of  aietioH  thnmijboat  tha  nrid. 

Paus 

Aeadowof  Satence^liMch  to.— M.  neUaiid  la  thach^« 
— Hm  ahcHM  of  Mii  Gw  SaAoaa  waa  aanoaaoad,  as  sneoessor 
to  the  late  M.  Pniaenji  ia  tfw  Secdoa  of  Gooaany*'-^  die 
ferau  presented  by  tha  andaai  of  dia  Pdos-Braoka  comet  oa 
January  13  and  19  foaa  fflnlntiOB)*  bv  IC.  Atfe.  The  author 
r^ecu  the  exptsnsTwrn  ef  Aese  remantablataias  proposed  hf 
I  Bess«l,  who  attributed  to  the  nucleus  a  polarity  like  that  of  ua 
I  magnetic  forces.   Is  virtue  of  this  polanty  tbe  nuclcutand  aala* 
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rier  MKtar  enritrioii  are  aippoaed  to  oadUate  in  prcMBoe  of  the 
ma  lUnlbe  aMile  of  a  eonpui  in  preseooe  of  •  magnet.  Bat 
M.  Fay*  leea  in  diewAuEesiiodiiag  but  thaefliKt  of  a  rotatory 
BOtim  powerfidly  aftetad  bjr  Mkr  attiaetion.  Undtr  theae 
^Mf^MMA  tba  retatkm  nay  aeqnire  inegalar  pendnlaat  vibni> 
tloM  witbovt  luwing  raooona  to  tbe  imoTCOtum  of  polar  forces. 
—Explosive  guSMtt  aafariaitt  $  wIcalKtol  of  dwlr  tempmtares 
and  specific  hart  at  Ac  noaiaat  of  wpfarioa  (onrtkaed),  by  MM. 
Bcrthdot  and  Vieille.  Tablet  of  the  reiuUs  of  Aeie  expertneata 
■re  appended  for  the  oxyhydric  and  oxycarhonic  mixtnre*,  for 
cyanogen,  and  the  carburets  of  hydrogen. — Note  on  a  letter  of 
the  astronomer  Mecbain  in  conneolioo  with  the  completion  of 
the  Iriangulation  of  Spain  and  the  ezten<!ion  of  the  meridian  to 
the  Ualt.nric  I-ilcs,  by  M,  J.  I.efort. — On  a  diflerential  equation 
cif  the  thii'l  ■  iiler,  l>y  M.  K.  (loursat. — On  the  decomposition  of 
riolyiii  incs  which  admit  only  of  primary  divisors  of  a  determined 
(oro),  by  M.  Leftlninj.— On  die  rei!i;iik;il>!e  variation  of  the 
nutlcu>  of  the  Tons  liro<.iks  t  imet  (nnc  iliu-.tration,  by  M.  Ch. 
T  ci)icd. — On  the  ixiromctric  oscilIati^n^  produced  by  the 
Krakatoa  eruption,  by  M.  P,  Tacchini. — On  the  crepu^cii'ar 
and  auroral  li^jhts  observed  at  Morge^',  in  Switzerland,  during 
the  winter  of  1 88 3  84,  by  M.  CIi.  1 'ufour. — On  a  meih  id  for 
measuring  the  cof  fticient  of  cubic  expansion  of  solid  substances 
in  the  form  r  f  mi!  ute  pailicles,  by  M.  J.  Thoulct.  To  dcti-r- 
mine  llie  coefficient-  nf  lli<:--e  I  ■jilies  the  author  eiiqiloy^  a  S' ibitioi\ 
of  iodide  of  mcricnry  in  inlnie  of  )<  ita^siuni.  The  eittreme  delicacy 
of  the  proce!s<  is  -.hiun  by  it>  applic-ition  tu  (jimrtz,  «hic'i  yields  a 
OOefiicient  of  0  0CC0357  c  mparrd  with  Nt.  I'i/cau's  o  i  0013619. 
—On  (he  action  of  two  convecu'ive  ]  ;.rt  .  of  tlie  ^amr  elrttric 
current,  by  M.  A.  Bu'^iel. — On  the  sjiedruni  of  absorption  of 
water;  preliminary  studies  connected  w,th  the  spectrat  analysis 
of  the  rays  transmitted  through  a  more  or  Jess  dense  layer  of 
water,  by  MM.  J.  L.  Soret  and  Eld,  Sara^in. —  Action  of  electric 
effluvia  on  oxygen  and  niimgen  in  the  presence  of  chl  irine,  by 
MM.  P.  Haotefenillc  and  J.  Chappuis.— Observations  on  the 
formula  of  sime  sal  ammoniac-,  by  M.  K.  Engel. — Observation 
relative  to  a  note  of  M.  .Calniel<  on  the  poison  of  Batrachians, 
by  MM.  A.  Uautierand  Etard. — On  the  Malpighian  vessels  of 
the  Lepidojitera,  by  M.  Cholodkovsky. — On  an  aberrant  form 
of  the  phylum  Six)ro«>ii,  by  M.  J.  Kunstler. — On  the  presence 
of  manganese  in  the  white  cipoline  marbles  of  Carrara,  Paroa, 
and  the  foresees ;  geological  dedactUMUi  by  M.  Dienlalait. 

Bnttfr 

Physical  Society,  Feb  uary  22.— Prof.  Lnndolt  produced  a 
cylinder  of  solid  carlxinic  acid  he  had  pre;  arcd  abaut  an  himr 
b<:fore  the  s  Hint,',  .ami  dc-cril>ed  the  mode  of  its  formation. 
From  a  Natd  rcr  c  jnipressinj^  vcs-scl  a  stream  of  liquid  carbonic 
acid  «as  made  t  <  penetrate  into  a  conical  cloth  Kag.  'I'ho  l  a'/ 
speedily  got  filled  with  a  loose  snow  of  carb<jnic  acid,  w  hich 
was  then,  by  means  of  a  stam|jer,  hammered  together  in  a 
cylindrical  ve-sel  into  a  s  .lid  cylinder.  Compact  carbonic  acid 
cylinders  of  thi^  kind  could  i<e  touched  gently  with  the  hand, 
and  possessed  the  hardness  of  chalk,  uhich,  too,  they  rcscmlded 
in  appearance,  an  1  on  account  of  their  brittleness  did  not  readily 
admit  of  being  cut  with  a  knife.  The  .s[>eciric  gravity  of  solid 
hammered  carbonic  acid  was  found  to  be  \  'Z.  —  Prof.  .Sclmallic 
show  etl  on  a  beech  t«iy  the  ice  swelling-  he  had  ilc  cnhcd  at 
the  last  .sitting.  Tlicsti  ucrc  produced  in  a  molL-rately  freezing 
miKture,  their  formation  failing;  in  a  strongly  freezing  mixture. 
A  twii;  which  by  way  of  experiment  had  l>een  completely  drie<l 
eutircly  lost  the  capability  it  previ  Aisly  possessed  in  a  high 
degree  of  forming  ice  proiuberjuces. — I'rof.  Erdmann  related  an 
observation  he  had  made  some  time  ago,  and  had  since  very 
frequently  re^>eated.  In  a  perfectly  dark  room  he  was  al)le 
only  by  indirect  vision  to  perceive  an  oV.jcct  which  reflected 
li^hl  vcty  faintly,  while,  on  endcavMnrinp  to  look  at  it  fixedly, 
the  object  completely  disappeared.  This  pbenomcnoa  he  ob- 
served ooly  in  the  evening  in  going  to  bed,  after  he  had  been 
working  for  a  considerable  time  in  a  brightly  illuminated  room. 
On  the  other  band,  when  he  awoke  in  the  night  he  perceived  the 
faintly  lucent  object  naite  as  well  by  direct  as  by  indirect  vi$i<m. 
He  was  of  opinion  that  this  phenomenon  was  cr>nnected  with 
the  lassitude  of  the  ntiddle  parts  of  the  retina,  while  Prof,  von 
Hdmliolts  eaplailMd  k  bf  tne  inferior  sensitiveness  to  light  of 
(ha  Tellow  spot  in  oomparison  with  its  surroundings.— Dr. 
ROBW  reraited  at  length  the  experioients  which  in  common 
irMi  Dr.  Diatrid  ba  bad  institutea  with  a  view  to  determining 
dw  mil  iHi  wimilitiiiiiis  of  normal  eyes.   Exhibiting  the  appar- 
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one  angle  of  a  prism  u-as  dlnctad  an  ofaaerviag  telesoop^whish. 
Intend  of  an  eye-piec^  1m4  a  dlaphngn  paotldad  with  a  dr. 
on  wUeh  the  spectran  MBL  ao  dMt  h  wai  possible  to  obaene 
iOBtiMH  of  any  degree  of  miHrtiiMii  wbalaoew.   Towards  csch 
of  Oie  two  other  aagles  of  Oe  ntisB  waa  pleecd  a  colHmatnr, 
whiehktiieltaettaor  ilakMliadaslit  for  the  entiaiicc  «f  4w 
l^it,  wUdi  waa  pqlarieeJ  by  means  of  a  Niool  prinn.  Behind 
tbe  dH  wa«  a  donUe  refracting  prism,  by  varying  the  pcsi> 
tion  of  wbidlill  tbe  collimator  the  slit-iaiM  ooud  te  doeibiad 
at  pleosare.   Tbroogh  the  slit  of  the  ohjectire  iMre  aeen  dose 
beside  each  other  the  spectrum  of  the  light  which  bad  MMd 
through  one  collimator,  and  the  spectrum  of  light  whioi  bad 
passed  through  the  other.    While  one  collimator  was  now  kcst 
fixed,  the  other,  by  means  of  micrometers,  was  displaced  till  the 
point  was  reached  at  which  the  observer  foond  the  colours  ia 
both  sjHTctra  alike.    The  wave  lengths  in  both  spectral  stripes 
were  then  mea'^urcd,  a^d  their  difference  was  the  standirri 
of  colour  scnsiiiventas  m  the  single  regions.     For  each  wa«e 
length  fifty  readings  were  in  this  way  made  I  y  e.icli  of  the  t« n 
observers,  and  the  mean  difference  calculated  nf  the  wave- 
lengths in  the  t«o  s|>cclnl  ranges,  which  were  perceived  to  I* 
equjil.    These  i  xpciiients  extended  from  the  vn-ivc  length  r.f 
640  millionlhs  of  a  niiUinu-tre  to  the  wave-length  A  430,  £Oii 
Were  made  from  each  to  millionths  of  a  millimetre,  each  pir- 
ticular  sjKit  being  examined  under  two  different  intensities  of 
light.  From  the  results  of  these  measurements  it  was  estaV.Iisb^J 
that  the  c il'ur- sensitiveness  of  norm.al  eyes  ranged  from  ra  rr 
than  I  t  I  ntumt  o'2  millionths  of  a  millimetre.     The  diftc.irr.tc 
of  the  1 »  lines  in  the  .solar  siiectrum  amounted  to  0'6  millionth- 
of  a  millimetre.    Altogether  three  maxima  of  sensiiiveness  ve-< 
foimd.    The  first  maximum  apprare<l  with  the  wave-length  of 
570  near  the  ll-linc.    A  second  grc;iter  uiaxi  nuai  approached 
the  Fdine  witha  wavelength  of  about  490  t  j  470.  Finally,  a  thi  J 
smaller  maximum  was  found  with  a  wavedcngth  of  450  to  440. 
The  place  of  the  nuximum  changed  with  tbe  intensity  lu  such  a 
manner  that,  the  greater  the  tn'ensity  was,  the  more  the  nuii- 
mum  shifted  towards  the  more  refrangible  turt  <^f  the  spectraoi. 
lieyond  the  wave-lengths  of  640  and  430  these  experiascna 
could  not  be  carried  out,  became,  at  the  red  end  especially^  ao 
dilTcrences  of  colour,  bat  only  differences  of  brightne^  «cre 
perceived.    From  the  oolMreendfaflity  thtu  found,  it  wai  c&Icc- 
fated  that  within  the  range  of  the  normal  spectitua  tbe  hcilthj 
eye  was  able  to  )>erceive  about  300  differeooea  of  colour.  Dr. 
Kcenig  hoped  to  be  side  to  set  fortli  on  a  future  occaaoai  butber 
experiments  in  oonjaaction  wUi  the  measurements  hereemBB* 
nicated.  and  the  conseqnances  iriiiliing  tbercfraaa  in  ic^cot ef 
tha  tbeoiy  of  the  perception  of  colonr. 


CONTENTS  Pa  . 

A  Biological  Laboratory  on  the  English  Coast  .  4:., 
The  Unity  of  Nature.   By  Geonn  J.  Romance, 

F.R.S   4:4 

Our  Book  Shelf:— 

"The  Electrician's  Directory  for  18S4"   47* 

Lettera  to  tbe  Editor  :— 

On  a  "Matrnctic  Sen-e."'-  Prof.  W.  F.  Barrett    .  476 

Instinct. —  George  J.  Romanes,  F.R.S.  ...  477 
The  Remarkable  buiistt-. — George  J.  Romanes, 

F.R.S     477 

Right-sidedness. — Henry  T.  Wharton  ;  Dr.  John 

Rae,  F.R.S   477 

Kavc  .s  in  the  United  Sutcs. — Ira  Saylea ;  W.  W. 

Bailey   47^ 

Tbread-lwi  tinT.— J.  S   47!* 

Bicycles  and  Tricycles,  in  Theory  and  ia  BracUo. 

IJy  C.  Vernon  Boys,  A.K.S.M   478 

Dangers  from  Flies   4&1 

Edinburgh  Marine  Station   4^3 

The  Deep  Sea  Flahea  of  the  ''TAttamta*  (fm 

niustratmu)   4^' 

Ancient  Japan   4^.^ 

Notes   4S; 

Physical  Notes   489 

The  Chemical  Work  of  W Shier.    By  Prof.  Thoipi^ 

F.R.8   4*9 

Meteoric  Dust.   By  l«ewia  P.  Moitbaad   4ii 

University  and  BdMBtlOOallmdllgWIICO  .....  4^ 

Sdentifle  Satiate   ,   494 

  4M 


Digitized  by  Gopgle 


497 
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THE  CHOLERA  BACILLUS 

IN  his  capacity  as  chief  of  the  German  Cholera  Com- 
mission Ur.  Koch  has  issued  a  further— his  sixth- 
report,  and  it  is  one  which  must  become  historic  in  con- 
neciion  with  inquiries  as  to  the  etiology  of  that  disease. 
Hitherto  Dr.  Koch  has  almost  entirely  confined  himself 
to  reporting  facts  as  they  were  elicited,  and  whenever  he 
has  referred  to  any  inferences  which  might  be  drawn 
from  them,  it  has  only  been  to  show  how  many  sonrces 
of  error  stood  in  the  way  of  all  attempts  to  arrive  at 
trustworthy  condttsioDS.  This  attitude  of  Dr.  Koch  has 
vaturally  tended  to  faicrcase  the  conMenee  in  which 
he  is  held  as  a  scientific  worker,  and  it  has  an  important 
bearing  on  the  character  of  the  present  report,  in  which 
the  reserve  hhbeito  mahitafaied  is  tlirown  olT,  and  Dr. 
Koch  announces  that  the  bacilli  he  has  discovered  arc 
altogether  peculiar  to  cholera,  and  further,  that  they  are 
the  4|ctaal  cause  of  cholera. 

The  further  invcstiRations  which  have  been  made  relate 
to  the  cultivation  of  the  bacilli  in  question,  to  their  be- 
havtottf  in  the  bodies  of  patients  during  the  various 
stages  of  the  disease,  and  to  the  examinatioti  of  addi- 
tional bodies  of  persons  dying  both  of  cholera  and  of 
other  diseases.  The  result  is  that  what  are  now  termed 
the  cholera  bacilli  can  be  found  in  no  bodies  except  those 
of  cholera  patients  ;  that  at  certain  stages  of  the  cholera 
disease  they  arc  invariably  found  in  the  bodies  of  the 
patients,  whether  these  have  lived  and  died  in  Egypt  or 
In  «  country  m  far  distant  from  it  as  fndia ;  that  these 
OUSanitms  confine  themselves  to  the  orj;an  which  is  tht-  ^v:ix 
of  die  disease,  namely,  the  bowel ;  and  that  they  behave 
exaedy  as  do  other  patliofeiric  hacter{a,thdr  first  appear- 
ance coinciding  with  the  commencement  of  the  disrase, 
their  increase  being  proportional  to  its  advance,  and  their 
disappearance  corresponding  with  its  decllna»  Certain 
incidental  studies  have  also  tended  to  confiim the  correct- 
ness of  the  hypothesis  that  these  bacilli  are  the  cause  of 
cholera.  It  is  wdl  kaom  diat  the  lineit  of  diolera 
patients,  has  ronveyedthe  infection  of  that  disease.  Now 
Dr.  Koch  has  repeatedly  observed  that  such  linen,  when 
soiled  by  the  aJvine  disdiarges  and  kept  moist  for  a 
period  of  twenty-four  hours,  has  been  the  seat  of  an 
extraordinary  multiplication  of  the  special  organisms; 
and  in  connection  with  these  experiments  it  was  found 
that  precisely  the  same  result  took  place  whenever  cholera 
dq'eetions,  or  the  contents  of  the  intestines  of  persons 
having  died  of  cholera,  were  spread  upon  such  substances 
as  moist  lioea  or  MotUng  paper.  And  further,  a  thin 
layer  of  the  same  discharges,  when  placed  on  a  moist 
soil,  was  found  within  twenty-four  hours  to  have  been 
converted  into  a  thick  mass  of  cholera  bacilli.  This  latter 
discovery  is  one  of  eirtreme  importance  in  coimection 
with  the  observations  so  freqiienlly  made  as  to  the  spread 
of  cholera  in  India  by  means  of  water-sources,  the  soil 
aroond  whidi  is  so  olten  befealed  by  the  natives. 

Fram  one  point  of  view  the   report  gives  special 
promise.   Some  bacilli  of  disease  will,  in  certain  stages, 
withitandUmoit  every  fbrm  ef  maUraatawnt ;  diqr  may 
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be  dried,  frozen,  and  other«ise  dealt  with,  and  yet  they 
remain  as  potent  as  ever  for  mischief.  But  Dr.  Koch's 
cholera  bacilli  die  off  rapidly  when  dried,  all  vestige  «f  lift 
apparently  disappearing  after  three  hours'  desiccation* 
And  not  only  so,  but  these  bacilli  wiil  only  grow  in  aJka- 
linc  solmions,  a  very  small  quantity  of  a  fiee  acid  standing 
in  the  way  of  their  development.  To  these  two  circum- 
stances we  may  io  all  probability  to  a  large  extent  attri- 
bute die  frequency  with  whidi  tlMse  who  are  directly 

associated  with  the  sic'c  and  their  discharges  escipe  in- 
fection ;  and  the  fact  thit  the  beahhy  stomach  contains  a 
sufficient  amoont  of  acid  to  destroy  the  badlli  may 

possibly  lead  to  the  discovery  of  ^omc  therapeutic  or 
other  measure  of  prevention  which  may  be  generally 
adopted.  Directly  gastric  distoibaaoe  itqw  in  and  the 
i;astric  juices  give  a  diflTercnt  reaction,  we  are  probably 
face  to  face  with  conditions  specially  favourable  to  the 
reception  of  the  poison,  and  in  this  respect  it  Is  note- 
worthy that  cholera  so  often  attacks  thos:  persons  who 
have  suflTcred,  or  are  suflfering,  from  diarrhoea  and  other 
g  islric  disorders. 

In  one  respca  Dr.  Koch's  eiqperimeats  have  failed.  He 
has  not  sooceeded  in  produdng  cholera  artificially  in  any 
of  the  lower  animals.  As  we  have  already  pointed  out, 
cholera  is  not  the  only  specific  disease  to  which  man 
alone  appears  to  be  susceptible  ;  and  It  is  possible  that 
the  fact  of  cholera  discharges  and  portions  of  ciisoased 
intestines  having  been  given  as  food  to  the  lower  animals 
with  nnpunity  may  find  modi  of  its  eatpbuiatioD  in  the 
absence,  in  the  stomachs  of  those  aafmals,  of  the  needed 
alkaline  cultivation  fluid. 

At  one  point  of  the  report  oar  confidence  in  the  correct- 
ness of  Dr  Kn:h's  inferences  is  weakened.  It  is  where 
he,  in  maintaining  his  view  that  the  bacillus  he  has  dis- 
covered is  the  actual  caose  of  cholera,  refers  to  its 
resemblance  in  one  respect  to  the  bacillus  of  enteric 
fever.  Now,  leading  micro-pathologists  in  thi.s  country 
have  hitherto  declined  to  regard  it  as  proved  that  any 
such  specific  bacillus  has  been  discovered.  Dr.  KochV 
views  have  therefore  still  to  stand  the  test  of  scientific 
criticism  by  his  fellow  worker^  eriie  will  doubtless  as 
occasion  offers,  repeat  his  experiments. 


THE  SCIENCE  OF  THE  EXAMINATION-ROOM 

THOSE  persons  whose  unhappy  lot  it  is  to  have  much 
to  do  with  examinations  must  often  feel  that  there 
is  some  fundamental  common  factor  dropped  out  in  the 
relation  between  examiner  and  examinees.  A  straight- 
forward paper  is  set  in  a  subject,  say  A,  in  which  we  will 
suppose  there  is  no  attempt  to  "  catch  "  or  perplex  the 
Student,  but  simply  to  sample,  as  it  were,  the  ordinary 
commonplace  Itnowledge  which  average  industry  might 
acquire.  There  retnms  to  the  examiner  In  due  time  »• 
mass  of  manuscript,  evidently  written  with  pains  and 
labour,  mostly  quite  seriously  meant,  but  which  does  not 
ded  with  the  subject  A,  but  with  something  which,  thoug  h 
apparently  related,  is  evidently  ([uite  difTcrent,  and  whicli 
we  may  call  A'.  After  a  little  while  be  twgins  to  wonder 
whether  the  whole  thing  is  not  a  nightntaie.  The  form 
is  apparently  rational,  and  yet  the  details  arc  hopeless! , 
incongruous  and  abstud.  Or,  to  put  the  thing  in  another 
shapo,  it  is  Bi  if  one  set  a  paper  in  Mdid  geometry  and 
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fot  answers  from  Prof.  Sylvester's  Infinitely  thin  hotik- 


If  the  examination-system  is  to  be  maintained  without 
being  on  the  one  hand  hopelessly  diKK^Md^  or  on  tbe 
other  )a}wing  into  a  kind  of  ceremonial  observance  like 
academic  dress  or  a  Ctiy  Fawkes  celebration,  something 
must  seriously  be  done  to  ascertain  the  real  relation 
between  A  and  A'.  It  is  geoeially  presumed  that  the 
object  of  "plucking"  a  candidate  Is  to  indicate  to  him 
h\i  imperfect  kno.vledge.  Hut  though  the  student  of  the 
subject  called  A'  is  usually  plucked  by  the  examiner  in  A 
it  is  not  clear  that  what  may  be  called  the  moral  resolt  is  in 
any  «-a\  5;iti^f.»  tori.  The  examiner  is  disgusted  equally 
with  the  candidate  who  has  likely  enough  done  his  very 
best,  jost  as  the  infinitely  thin  Iwofc-wonn  might  do  his 
best.  The  candid.ite  ;;rind-.  nwiy  :it  his  A'  with  more 
assiduity  than  ever  if  he  is  modest  enough  to  think  his 
ignotance  to  be  in  fiiult ;  but  this  only  malm  his  sobse- 
qneot  failures  with  the  examiner  in  A  more  assured, 
because  the  radical  incommensurability  of  A  and  A' 
becomes  more  inten^fied. 

Therp  is  rraliy  reason  to  think  that  underneath  the 
lational  fabric  of  science  as  undcrstODd  by  intelligent 
persons  of  common  sense  there  is  &  vast  substratamof 
something  altogether  diflferent,  but  with  which  a  lari^e  num- 
ber of  individuals  are  quite  seriously  occupied.  A'  is  only 
'a  term  in  fact  of  a  verj' considerable  series.  Kvcry  no* 
and  then  in  the  pages  of  this  journal  strong  evidences 
crop  up  of  the  existence  of  this  singular  body  of  Itnow- 
led^'e.  This  existence,  however,  is  scarcely  really  jjrasped 
by  the  scientific  world  proper,  and  it  might  tie  compared 
to  a  sort  of  inverse  of  Prof.  Tilt's  unseen  universe. 

The  present  state  of  things  can  hardly  go  oa  It  is 
quite  certain  that,  wlutever  intrinsic  interest  science  of 
the  A'  type  may  possess,  it  is  of  no  kind  of  practical  use 
to  ordinary  human  beings.  If  it  cannot  be  displaced  by 
the  real  thing  of  which  it  is  a  kind  of  phantom,  it  is  a 
serious  question  whether  Ae  straggle  of  die  exan^ation- 
room  had  better  not  be  for  a  time  suspended. 

In  the  meantime  it  is  very  important  to  investigate  the 
true  nature  of  this  phantom  science.  A  little  work,  of 
which  the  second  edition  has  been  lately  sent  ti  this 
journal  for  review,  appears  to  belong  to  its  iiieraiure, 
which  il:<  re  is  reason  to  think  is  rather  copious.  I  his 
particular  publication  is  part  of  the  "  Students'  Aids 
Series,"  bears  the  motto,  "  Mens  sana  corpore  sano,"  and 
deals  with  botany  '  It  is  impossible  to  seriously  criticise 
it ;  indeed,  from  the  point  of  view  of  what  has  been  said 
above  it  would  not  be  easy  to  do  so.  We  may  content 
ourselves  with  reproducing  textually  from  its  pages  the 
entire  account  given  of  a  well>known  very  characteristic 
group  of  Tiiallophytes  :— 

TBI  OUVB  8BAWSBD8. 

These  weed-;  vary  in  general  appearance  from  small 
lulled  til.isiiciits  to  immense  stalks  terminated  by  a 
branched  thallus. 

'  "  d- t  i  11  tiny."  UyArraind  Semitic.  B  A  ,  M  l!  .  C>:i  ab  ;  I-.S  A  , 
M  R  C  1'.  I.  ni;  ,  fnyiican  N.jTlti  E»»tcrn  H'K.iitil  I  .r  Chil  Ircn,  Hickney, 
I'hyMcuT  I ;  tlit:  Koyal  Soc.cty  of  Miit<aan«.  Ut«  Stniar  h>.iiuincr  iu  Arii 
al  Apo:h-c.'ir><--'  Mill,  late  Mctlic  U  Cl.nicnl  Aitistaot  and  Surgical  Rci^stnr 
HI  the  l.  -n  I  iti  H  j'tpiul,  author  of  the  "  Ktwnkal  Fmubtcj  of  Uiuafc*  of 
OilMrcn,"  "  AidftoCbeinutry  "(Ino-ganic  and  Orxanie)^  "  .\id.  Materia 
'Irdica"  (iDorsaiiie  and  OiK»>ic),  "Tablrit  of  Matcna  Mrdica,"  "  Aidt 
I  >  Medicine  "  (T)  .ubic  Part  )  Third  Tliuiuaod.  (l.uad  m  :  Ba  liiae.  Tindall, 


Mrdica"  (Inorgaaie  and  Ornnic), 

■  •     ••  (TTTu-  —      -  • 

an  '  Crox,  Kin,-;  \Vj1].:»'t^  Street,  Strand-  iJii'  l  n  I'.irr  in  ar.il  Co  ,  (Irafi'tn 
Sirr  ii.  K<Iiri  'iir;;h  :  Macl^chlan  and  Sicwajt.  SoJtU  Uti  Ji;c.  Clat('>w : 
A.  and  W.  StcnhiMifc,  Coll«g«  Gale.   Naw  Yof k :  Putnam  and  Sow,  lU}-) 


In  the  higher  torm^  a  shrubby  aspect,  a  kind  of  root, 
and  an  epidermal  layer  are  observed.  Their  colour  is  not 
brwbt  green,  hat  in  general  olive. 

The  loospores  originate  in  OOQOIlllgili  dtuaied 
ends  or  joints  of  the  frond,  or  in  each  M  the  caOs  «f  ■ 
filamentous  body   <  illct  a  TrichfMpOnUlgini;  tk^ 
rc-'C  nb!c  those  of  the  e.rccn  Alga:. 

The  ^uospores  from  the  Tricliosporancinm  have  heCB 
mistaken  for  spermatozoids. 

The  spores  reside  in  sacs  termed  PaiiQNnM,  htti||  a 
hning  membrane,  tlie  ^upore. 

Tbe  perispores  or  sporangia  are  either  scattered  or  tie 
arranged  in  Son  or  groups  on  the  frond's  surface,  or  in 
cavities,  Scaphidia  or  conceptacufa,  communicatin,^  by 
a  pore  wiih  its  surface. 

The  scaphidia  may  Mppe.ir  as  club  shajicJ  nMSM'S  or 
receptac\ila  at  the  edj;(>  of  the  frond. 

The  antheritlia  arc  ovate  sacs  which  contain  Anthe 
rOZOa  or  PhytOZOa  (two  ciliated  spernMt<>2uid>},  and 
appear  on  slender  filaments  in  the  simc  or  other  planti, 
and  in  the  same  or  other  conceptaclcs  as  the  spores.  If 
oh  the  same  plant,  thev  nre  called  XoaflBekm;  if « 
different,  DiOMioiia.  When  in  the  same  cuncqHsdn 
with  the  spores,  they  are  Hermaphrodite.  To  theslesdtr 
filaments  destitute  of  anthcridia  the  name  of  Paiaph3rtes 
is  given. 

We  must  leave  to  our  botanical  readers  to  notice  for 
themselves  where  this  instructive  specimen  of  A'  sdeaee 
diflfers  from  the  kind  of  lesson  which  an  Oddtoaiily  cm* 
stituted  teacher  of  real  botany  would  try  to  communicsk 
to  his  pupils.  At  any  rate  we  may  ask,  would  any  eae 
having  learnt  all  this  by  rote  (for  there  is  reiMB  to  tbink 
that  such  is  the  method  insisted  upon)  be  secura  inieotf 
nising  a  piece  of  bladder  wrack  when  shown  to  hnn, « 
certain  of  any  single  fact  in  its  iife-histon'. 

A  amons  point  about  the  A'  science  is  tbe  cofiioiisneu 
and  more  or  lesi  nnintelligibility  of  its  terarinaloflr. 
There  is  no  doubt,  however,  that  this  is  very  generally 
mastered,  however  repulsive  such  a  task  might  seem  at 
first  sight.  Bat  the  problem  Is  still  unsolved  as  tsukil 
is  the  end  gained.  With  the  same  effort  it  is  probable 
that  the  rudiments  of  an  Oriental  language  inigiit  bt 
acquired— say  AraMe— and  die  qucnien  arises 
in  every  way  this  would  not  be  more  profitable. 


I.I-.FROY'S  MAGNETIC  SUKVEY  1\  CAS  ADA 

Diary  of  a  Magnttic  Survey  of  a  Portion  of  tkt  Domiiam 
of  Ctmada,  ekkffy  in  tk*  N»rth'W»sltrm  l^rrUmit, 

Executed  in  the  Venrs  1842-44.  By  Lieut.  Lefrof,K.A, 
now  General  Sir  J.  H.  Ufroy,  C.B.,  F.ltS., 
(London :  Longmans  and  Co.,  ittj.) 

THIS  record  of  magnctical  work  performed  forty  years 
ago  by  Lieut.  Lcfroy  of  the  Royal  Artilleiy-flo^ 
General  Sir  J.  Henry  Lefroy— is  a  contribution  efinlBt< 

to  the  science  of  terrestrial  magnetism. 

The  Magnetic  Survey  of  the  British  Posses«on$  is 
NorA  America  andiorised  by  Her  Majesty's  Govenmcst 
in  the  year  1841  at  the  recommcn  flat  ion  of  tbe  Rfjp 
Society,  and  in  great  part  executed  in  1S43  ao^ 
under  the  supervision  of  the  late  Sir  Edward  SaWne, 

for  its  primary  r,!jic.;t-;  tin:  determination  nf  tfic 
and  irregular  changes  of  the  magnetic  elements, especuJ^ 
that  of  the  horary  variation  of  the  dedinatioa ;  lfcisi*<^ 
tion  being  then  known  as  subject  to  wide  dilTcrences  t 
tbe  high  magnetic  latitudes  of  the  northern  beiniipberc 
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as  compared  with  those  observed  in  middle  latitudes,  both 
in  respect  of  the  tunuog  hours  and  in  the  direction  of  the 

mwemcnt  at  the  same  local  time.  Furthermore,  investi- 
gation of  observatiooa  made  by  Polar  voyagers  and  Arctic 
tnTdkn  had  siiown  that  the  northern  part  of  these 
British  possessions  was  a  re  ;ion  of  peculiar  interest  as 
comprising  in  its  area  the  most  powerful  of  the  two  foci 
of  nu^etie  intensity  in  the  northeni  beniqilMfe,  and. 
also  the  locus  of  vertical  dip  commooly  Kcogntoed  as  the 
North  Magnetic  Pole. 

To  Lieut  Lefiroy  fiumiahed  with  transportable  mag- 
netometers— was  assigned  the  arduous  and  responsible 
duty  of  traversing  this  region  of  such  striking  magnetical 
interest,  to  determine  the  absohite  values  of  tlie  declina- 
tion,  UK  lination,  and  intensity  at  available  staticns  ;  and 
at  one  or  more  tixed  winter  residences  in  higli  latitudes 
tO>  malce  hourly  and  term  day  observations  of  those 
regular  and  irregular  tluctuations  in  the  movements  of 
the  needle  presumed  to  exist  in  values  of  more  than 
ordinary  magnitude. 

Sir  Henry  Lefroy's  present  volume  contains  the  diary 
of  Ills  journeys — these  latter  extending  to  5480  geogra- 
phical miles— in  which  is  given  in  more  or  less  detail  the 
magnetical  elements  detenained  at  three  hundred  and 
fourteen  stations,  combined  with  siich  astronomical  ob- 
servations as  were  necessary,  in  the  then  imperfect  state 
of  the  maps  of  the  region  traversed,  to  approximately  assign 
the  geographical  positions  of  the  places  of  observation. 

The  extended  series  of  hourly  and  term  day  magnetical 
and  meteorological  observations  made  at  the  fixed  winter 
and  spring  reridenoes  .  [1843-44]  of  Fort  Cliipewyan  on 
Lake  Athabasca  {lat.  58°  43'  N.,  long,  iii''  n/  W,),  and 
at  Fort  Simpson  00  Mackenzie  Kiver  (lat  61°  51'  N.^ 
long,  isi*  25'  W.),  with  tlidr  voy  oaiii|dele  and  able  dis- 
cussion by  Capt.  Lefroy,  were  printed  by  order  of  Her 
Majesty's  Government  in  1855.  This  masterly  work  is 
wdl  known  to  those  interested  in  the  science  of  terrestrial 
magnetism.  The  Uiary  now  for  the  first  time  puljlished 
is  a  fitting  sequel  to  the  earlier  work  \  and  is  not  tiic  less 
valuable  from  what  may  appear  to  be  its  lardf  produc- 
tion. The  author's  preface — which  conveys  a  graceful 
tribute  to  his  old  chief — in  a  few  words  clears  up  the 
eeemlBg  anoinaty.  He  says 

"The  rrncu-ed  attention  directed  to  the  distribution 
and  pericaiical  changes  of  the  earth's  ina^netisui  111  the 
North  Polar  region,  suggests  an  endeavour  on  my  part  to 
present  the  oljservations  of  my  magnetical  survey  of 
1843-44  with  fuller  explanation,  and  in  a  form  more  con- 
venient for  reference  than  that  in  which  they  were  origin- 
ally publisbed ''  [Sabine^s  '  Contribstions  to  Terrestrial 
Maawtiam,'  Ma  vil.  nUmMdeal  Transactions,  1846, 
andTNo.  sUL  Pktbitfikkal  pvusaaidMs,  1872] ;  "  and 
being  still  the  principal  authority  for  the  received  position 
of  the  focus  or  pole  of  greatest  magnetic  intensity,  as  well 
as  for  the  lines  of  equal  ina^;netic  force,  eciual  inclination, 
and  equal  variation  over  a  large  part  of  the  continent  of 
North  America,  it  is  certain  that  whenever  they  come  to 
be  repeated,  the  oliserver  of  the  future  will  inquire  for 
particulars  not  contafaied  in,  and  not  suitable  for,  the 
Philosophical  Transactions!' 

Apart  from  the  value  of  a  full  record  of  the  observa- 
tloM  made  over  so  great  aa  eXent  of  continental  Ametka, 

la  tlie  consideration  of  the  graphical  treatment  of  the  iso- 
dael  and  isodynamic  lines,  as  embodied  on  maps  accom- 

|wying  the  JDiaiy.  The  Mtber  dviUs 


in  rendering  the  mapped  results  on  the  system  Adlowed 
by  Sabine — as  given  in  the  Pkilosophicai  Trwtsaetioia — 
and  on  that  adopted  by  himself.  Sabine's  aim  was  to 
present,  over  the  vast  area  be  was  dealing  with,  the  normal 
values  of  the  nu^netical  elements,  free — so  fiir  as  his 
judgment  permitted  from  the  local  disturbances  experi- 
enced at  individual  stations,  depending  on  geological 
conditlQae;  and  statloos  at  which  the  disturbances 
obviously  affected  the  assumed  normal  \alues  were 
designedly  rejected.  Lefroy's  treatment  includes  every 
station  at  whidi  he  set  up  his  instruments,  rejecting  no 

observation  because  of  its  anomaly  where  there  was  no 
internal  appearance  of  error,  by  the  one  investigator  we 
are  thus  presented  with  a  harmonious  mapped  system  of 
regular  lines  or  curves  indicating  equal  values  of  the 
magnetic  elements  ;  by  the  other  the  equivalent  lines  of 
equal  values  are  more  or  less  sinuous,  in  some  places 
much  distorted,  ami  losin>;  the  semblance  of  regularity. 

In  the  case  of  the  uoclinal  lines  as  so  developed,  the 
author  partly  infers  that  their  greater  inflections  bear 
some  relation  to  the  courses  of  the  rivers ;  and  he  further 
draws  attention  to  his  isodynamic  lines  or  curves,  differ- 
ing' both  in  form  and  position  from  those  of  Sabine. 

In  a  discussion  as  to  the  appositeness  of  eitlaer  of  the 
systems  pursued,  it  most  be  borne  in  mmd  that,  at 
numerous  well-known  points  on  the  earth's  surface,  a 
movement  made  by  the  observer  of  the  magnetic  needle 
a  foot  or  two  vertically,  or  a  few  feet  horiiontalty,  either 
was,  con-idcr.ibly  atTocts  the  observations.  This  is 
notably  the  case  at  many  oceanic  islands,  and  a  marked 
examine  is  to  be  Ibund  on  our  own  coasts  at  Caana  near 
the  irland  of  Skye.  Sir  H.  Lefroy's  experiences  in  this 
direction  are  well  marked  at  Stations  Lil.  and  CXXL, 
where  the  total  force  obeotved  tras  15*26  and  15-38  respee* 
lively;  the  normal  value  undo'.ibtedly  was  about  14*10 
and  14*15  ;  the  disturbance  from  a  local  geological  cause 
thus  increased  the  total  ibrce  by  i/i4th.  It  is  therefore 
certain  that,  nnlcs'^  we  have  some  fairly  approximate 
knowledge  of  the  normal  value  ot  the  magnetic  elements 
at  the  diatmbed  station,  we  should  remain  in  Ignoranoe 
of  the  extent  of  the  disturbance. 

In  the  present  state  of  our  knowledge  of  the  distribu- 
tion of  magnetism  in  the  several  determinate  vafaiea  of 
declination,  inclination,  and  intensity  over  the  earth's 
surface— limited  in  the  best  explored  regions  to  a  very 
small  number  of  points  of  observation  compared  with  the 
great  areas  of  land  and  water  which  they  rspttssnt— it 
appears  premature  to  give  interpretation  to  local  disturb- 
ances as  being  connected  with  topographical  features 
rather  than  geologicaL  On  general  grounds  we  roust 
consider  the  deHnestien  ef  the  BoimBl  lines  in  any  region 
as  a  primary  need,  whether  in  a  theomlkal  or  a  pncticBl 
direction. 

Local  magnetic  disturbances  demand  a  special  study ; 

this  has  been  -Cv.  tn  effect  to  in  a  theoretical  direction  by 
Lament  in  Germany  ("  Researches  on  the  Direction  and 
laieBtlty  ef  Teneauial  Magnetiam  In  Northern  Gormanyj 
Belgium,  Holland,  and  Denmark  in  the  Year  1858," 
Muoicb,  1859),  and  practically  is  being  now  worked  out 
to  the  United  States  ;  it  is  understood  a  special  magnetir 

survey  of  the  State  of  Missouri  is  nearly  complete. 

As  magnetical  observations  multiply  over  large  areas 
offaa^itltpoMiHeAattbenerail  linea  may! 
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to  lose  symmetry  by  disturbing  cauics  which  may  extend 
over  many  square  degrees  of  surface,  as  distinct  from 
load  {rregiilarities.  Lamonf  s  obseivatioas  ia  coBtinental 
F.uropf?  point  to  thi<.  A  first  essay  on  a  large  scale  has  ' 
been  l:itely  made  by  ihe  able  and  diligent  magnetician, 
C.  A.  Schott,  to  chart  the  distribution  of  the  magnetic 
declination  of  the  United  Stales  for  the  epoch  January 
1885.  In  this  work  distinct  notice  is  taken  of  all  local 
dbturbanccs  in  the  direction  of  the  magnetic  needle^  the 
number  of  observing  stations  being  3359.  This  valuable 
essay  is  published  as  an  Appendix  to  the  Report  for  1882 
of  the  United  States  Coast  and  Geodetic  Survey. 

It  should  be  observed  that  in  Sir  Henry  Lefiroy's  maps 
^  Hnes  of  magnetic  dedination  are  fcproditeed  as  given 
by  Sabine  ;  in  Mr.  Schott's  paper  this  is  the  only  element 
discussed,  doubtless  from  the  more  ample  material  at  bis 
command,  and  possibly  from  its  jtractieal  valae  for  topo- 

graphica".  ;;rii'  irjicil,  or  mining  purposes. 

Whenever  the  time  arrives  for  undertaking  a  magnetic 
Survey  of  the  Bridsh  pottesalons  in  Noidi  America,  Sir 
Henry  I.efroy's  Diary  will  be  invalu.ible  as  a  pioneer 
work.  At  the  present  time  his  early  published  magnetical 
and  meteorological  dbaci  ?aiioii»  at  Lake  Athabaara  and 

Fort  Simpson  arc  of  grent  interest  in  connection  with  those 
recently  made  in  a  neighbouring  region  by  Capt.  Dawson, 
R.A.,  at  the  Intematiooal  Ciratmpdar  Sution,  Fort  Rae. 

F.  J.  EVAKS 

EXCUKSWyS  UF  AN  EVOLUTIONIST 
RwamlMU  ^tm  EvohOittiist.  By  John  Fiika.  (London : 

Macmillan  and  Co.,  iS?4  ) 

MR.  FISKE  is  certainly  one  of  the  most  successful 
of  the  writers  who  have  nndertaken  the  task  of 

popularising  the  many  new  ideas  which  Inve  been  I 
originated  by  the  theory  of  evolution.   He  has  not  himself  i 
added  rnqr^faig  of  any  tmpnrtanoe  to  theae  Ideas ;  hot, 
having  accepted  them  with  enthusiasm,  he  rojircscnts  | 
them  to  Ae  public  with  so  much  force  and  clearness,  as 
well  aa  grace  of  literary  style,  Aatwhflereaifog  Ms  pages 
we  feel  how  the  function  of  a  really  good  expositor  is 
scarcely  of  less  value  in  the  world  than  that  of  an  originator. 
The  applicability  of  these  remarks  to  his  earlier  works 
will,  wc  think,  be  •;rnerr\llv  recognised  by  the  readers  of 
this  journal ;  and,  it  so,  they  are  certainly  no  less  applicable 
to  the  series  of  essays  which  we  have  now  to  consider. 

The  first  essay  is  on  "  Europe  before  the  Arrival  of 
Man,'  and  it  gives  an  exceedingly  clear  and  well-con- 
densed rtsumi  of  the  present  stanttmcof  dw  question  as 
to  the  probable  date  of  man's  appearance  in  geological 
time.  Next  in  logical  order  we  have  three  essays  on 
"  The  Arrival  of  Man  in  Europe,"  "  Our  Aryan  Fore- 
lathers,"and  "What  we  learn  from  Okl  Aryan  Wocds." 
Witldn  the  compass  of  the  pages  allotted  to  dtem  we  do 
not  Aink  that  it  would  be  possible  to  give  a  more  in^ 
stracthe  and  entertaining  history  than  is  presented  by 
these  chapters.  Thefifth  essay  is  en  the  question,  "  Was 
there  a  Primitive  Mother-Tongue  ?  "  which  is  very  con- 
clusively answered  in  the  negative.  "  Sociology  and 
Hero*Worriiip*is  devoted  to  arguing  the  rdations  that 
subsist  between  a  genius  and  the  age  or  society  in 
which  he  lives ;  this  is  appropriately  followed  by  the 
essay  en  **Heioe8  of  Indnstij,*  wUdi  Is  n  kind  of 


historical  sketch  of  the  philosophical  principles  that 
govern  the  possibilities  of  invention.  A  new  point  of 
departure  Is  taken  in  the  next  three  essays  on  "The 
Causes  of  Persecution,"  "  The  Origins  of  Protestantism," 
and  "  The  True  Lesson  of  Protestantism."  Here  the 
main  argument  iS  that  the  rise  of  Protestantism  and  the 
decline  of  the  persecuting  spirit  are  due  to  an  increasing 
recognition  of  the  right  of  private  judgment,  coupled  with 
an  increasing  refinement  of  moral  feeling.  The  theory  of 
corporate  responsibility,  which  is  more  or  less  essential 
to  the  integrity  of  the  sodal  state  in  the  eariier  stages  of 
its  development,  becomes  gr.idually  superseded  by  the 
theory  that  the  individual  is  alone  responsible  for  his 
beliefs  and  actions ;  hence  the  growing  recognitieii  of  the 

right  of  ptiv.itc  iudj;mcnt.  "The  Meaning  of  Infancy" 
is  a  brief  resutement  of  the  author's  views  already  pub- 
lished in  hb  **  Cosmic  Philosophy."  These  are  die  view* 
which  deser\-e  to  be  regarded  as  perhaps  the  most  ordinal 
that  Mr.  Fiske  has  enunciated.  The  general  fact  thst  tke 
protracted  period  of  infiuicy  among  the  anthropoid  apss 
(and  therefore  presumably  among  the  brutal  ancestry  of 
man)  must  have  bad  a  large  share  in  determining  the 
evolution  of  man  Is  a  fact  which  could  scarcely  escape 
the  observation  of  any  attentive  evolutionist ;  but  Mr- 
Fiske  is  tiie  only  writer,  so  far  as  we  arc  aware,  who  has 
ircited  this  fact  widi  the  consideration  that  it  deserves. 
Of  the  remaining  essays,  "  Evolution  and  Religion  "  is  aa 
after-dinner  eulogium  on  Mr.  Herbert  Spencer,  *'  A  Uni- 
verse of  Mind-StufT ''  is  an  exposition  of  Clifford's  essay 
upon  this  subject,  and  "  In  Memoriam:  Charles  DamvuH" 
is  a  well-written  obituary  review  of  Mr.  DanrfaPis  life  and 

work. 

As  we  have  not  detected  any  errors  on  matters  of  fact, 
the  only  criticisms  we  have  to  make  pertain  to  matters 

ofiipini'in.  In  particular,  it  appears  to  us  that, in  his  anxiety 
to  raise  the  cosmic  theory  of  evolution  into  a  religion  of 
cosmism  (or,  as  he  tenns  It,  In  his  eariier  woil^  Tnaasir 
Theism"),  Mr.  Fiske  entirely  loses  the  clearness  of  view 
and  precision  of  statement  which  elsewhere  characterise 
his  work.  Although  no  friend  or  admirer  of  Comte^  with 
a  strange  inconsistency  he  follows  implicitly  the  method 
of  the  French  philosopher  in  blindfolding  judgment 
with  metapiior,  and  then,  without  reb  or  bridh^ 
running  away  upon  a  wild  enthusiasm.  We  have  here 
no  space  to  justify  this  general  statement,  but  wc  feci 
sure  that  no  sober-minded  man  can  read  the  after-dinner 
speech  or  euloi^y  on  Mr.  Spencer  without  feeling  that  its 
extravagance  runs  into  absurdity.  Wc  have  no  wish  to 
deprive  Mr.  Fiske  of  any  hap]  nc^^  that  be  may  derive 
either  from  his  "religion"  or  from  his  "hero-worship*  ; 
but  we  cannot  review  his  essays  without  observing  th^  in 
neither  of  these  respects  is  he  likdy  to  meet  with  much 
sympathy  amoqg  "  men  of  scteno^"  to  whose  opinion  be 
tiaWtnally  pwfassci  so  mudi  defenooa 

GSOROB  J.  ROMAMBS 


OUR  BOOK  SHELF 
The  Zoological  Record  for  1882.     Being  VoL  -XIX.  o< 
the  Record  of  Zoological  Literature.     Edited  by 
Edward  Caldwell  Rye,  F.Z.S.,  &&    (London :  Fan 

Voorst,  1883.) 

Almost  before  the  shadow  of  i88j  had  passed  away,  the 
«' Record  of  the  Zoohigieal  Utemtnie  of  the  YcariSta" 
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made  its  appearance,  and  the  circumsuncei  attending  its 
publication  are,  as  toe  editor  inrorms  us,  without  prece- 
dent ia  the  moeteen  yean  during  which  this  important 
and  meet  valuable  annual  has  been  issued.  Tlie  nMUee 
death  on  the  Niger  of  Mr.  W.  A.  Forbes,  the  late  re- 
corder of  the  literature  relating  to  the  mammals,  was  soon 
followed  by  the  loss  of  tlie  help  of  Mr.  Howard  Saunders 
in  the  arduous  work  concerning  the  recording  of  the 
literature  of  the  birds.  These  severe  losses  have  been 
supplied  by  Mr.  Oldfield  Thomas  and  Mr.  K.  15.  .Sharpe. 
In  the  records  of  the  fishes  Mr.  lioulcngcr  his  had  the 
assistance  of  Mr.  K.  Ogilvie-Grant.  Mr.  Ridley  has 
handed  the  recording  of  the  Protona  over  to  Mr.  W. 
SaviUeKenLandthe  Myrianod  liimturc  has  ftHea  to 
Ml.  I.  D.  Gtbson-Carnrioiael.  Tt  thus  happens  that  of 
die  recorders  who,  just  twenty  years  a^o,  assisted  Ur. 
GQntbcr  in  the  arduous  undertaking  of  bringing  out  the 
first  volume  of  this  work,  but  one,  Dr.  E.  von  Martens, 
still  responds  to  the  editor's  call,  though  happily  all  of 
the  first  recorders  still  survive  to  overlook  and  appreciate 
tlie  labours  of  their  successors. 

TIm editor  apologises  for  some  slight  delay  in  the  ap- 
pearance n(  the  volume,  owing  to  the  mechanical  difficul- 
tle«  brought  about  by  all  these  changes,  difficulties  only 
to  be  thoroughly  understood  by  those  who  have  expe- 
rienced them,  and  which  we  trust  will  not  trouble  the 
editor  again.  It  is  not  without  interest  to  note  that  nearly 
two-thirds  of  this  volume  is  compiled  by  officers  of  the 
Natural  History  Department  of  the  British  Museum  ; 
indeed,  if  wc  include  Dr.  E.  von  Martens'  work,  and 
ivmember  that  he  occupies  the  position  of  assistant  in 
the  Natural  History  Museum  of  Berlin,  it  would  appear 
that  over  600  out  <d  700  pages  bave  been  compiled  by 
writcis  whose  lives  are  devoted  to  tiieaaljects  aboot  iririeh 
tbey  write. 

The  editor  has  again  to  thank  the  Mritish  .\^->ociatinn 
for  the  Advancement  of  Science  ani  the  Government 
Grant  Committee  of  the  Royal  Society  for  kindly  aid  in 
assistance  of  the  publication.  The  number  of  new  genera 
and  sub-genera  re:orded  in  this  volume  is  1015  as  against 
1458  in  toe  last  volume,  and  it  will  be  remembered  that 
H^s  latter  mimber  incmdel  483  new  genera  made  by 
HaeckcL 

Each  recorder  seems  to  have  executed  his  share  of  the 

work  well  and  j):\instakingly  Tlie  -pecial  treatment  of  the 
literature  of  each  group  is  on  the  lines  of  that  followed  in 
the  Liter  voliiiiics  (jf  the  series.  W'e  warmly  Longratul.ite 
the  Zoological  Record  Association  on  the  result  of  their 
cditof's  laiboars. 

SlUtches  of  Norlh-Wisi,  >  n  M.mi^olia.  \'ul,  X"^. —Ethno- 
graphical Materials.  By  G.  N.  Potanin.  1025  peges, 
with  26  Plates  (Russian).  (St  Petersburg:  Patriitbed 
by  the  Russian  Geographical  Society.) 

The  first  two  volumes  of  this  important  work  containei 
the  results  of  the  journeys  by  the  author  in  1876  and 
1S77.  The  third,  which  i-s  in  print,  will  contain  the  geo- 
graphical materials  collected  during  the  journey  of  1879, 
and  the  volume  we  have  before  us  deals  with  the  ethno- 
graphical part  of  the  same  journey.  It  begins  with  an 
enumeration  of  the  Turkish  and  Mongolian  peoples  who 
inhabit  the  region  :  Tartars,  Urjankhays,  Kirghiz, 
Durbuts,  Darkhats,  and  Buryats,  with  the  legends  cur- 
rent about  their  origin.  There  is  no  general  sketch 
of  the  populations  dealt  with  ;  the  aim  of  the  author 
seems  to  have  been  to  give  in  this  volume  a  col- 
lection of  materials,  rather  than  to  enter  the  field  of 
genmt  condasions.  With  regard  to  the  former,  the 
firesent  vohime  is  a  most  valmUe  one  We  find  in  it 
mtcrcsting  facts  as  to  the  family,  social,  and  religiow  life 
of  the  inhabitants  ;  a  list  of  names  of  stars,  plants,  and 
animals,  together  with  the  beliefs  about  them,  and 
finally,  their  legends  and  folk-lore.  Of  these,  no  less  than 
200  are  {^ven,  containiqg  a  rich  and  new  source  of  infor- 


mation. On  almost  every  one  of  the  500  pages  occu- 
pied by  these  legends  and  tales  one  is  attracted 
either  by  their  poetical  beauty  or  by  the  light  they 
dumr  on  the  mythology  and  popular  eoaceptioits  of  the 
inhabitants  of  this  border  region  of  Central  Asia  ; 
while  M.  Potanin's  name  is  the  best  warrant  for  the 
accuracy  of  the  transcription  of  the  legends  reported. 
However  rich  this  material,  one  hesitates  to  say  which 
of  the  two  is  more  valuable,  the  folk-lore  published,  or 
the  annotations  which  follow  them.  These  last  cover  300 
pages  of  small  type^  and  we  find  there,  philological 
explanation^  comi»riaons  with  the  legends  of  other 
Finnish  tftbe^  moat  valuable  material*  tor  comparative 
mythology,  aM  90  on,  all  being  the  result  of  a  tnorough 
study  of  nearly  Ae  whole  of  the  Russian  literature  of  the 
subject,  disseminated  through  periodicals  of  the  rn  ist 
1  various  descriptions.  While  perusing  these  invaluable 
materials  one  Duiy  regrets  that  the  ;ii:tliyr  has  not  yet 
been  brought  to  summarise  his  wide  studies  and  to  draw 
therefrom  some  condusiMM  Whldl  may  enter  into  the 
domain  of  science.  In  any  case  a  careful  index  of  all 
matter  mentioned  in  the  volome  would  much  facilitate 
the  reseMcbes.  The  piatea lepresent  mostly  the  pictured 
tamboorineioribe  riiamans  and  die  ongons  (holy  pictores 
and  idols)  of  die  Tartais,  Uryanldiays,  and  Buryats. 

P.  K. 


LETTERS  TO  THE  EDITOR 

[  ntE^itrthutuihtMhimtel/  rttponnbU  for  o/imoms  txprtsttd 
if  kit  eorrttfmdtnu.   Ntithtr  earn 

or  to  eorrapond  vtitk  tht  wHurs  «f,  rtjtcted  nuumttr^ftu 
No  notice  is  taJtem  0/  amoMymoms  rommmnUatiens . 
\T%€  Editor  HT gently  requests  corttspondmts  to  kerp  Ihtir  ItUtri 
aj  short  as  possible.  The  pressure  on  his  span  is  so  great 
that  it  is  impossible  otnenciif  to  imur;  tht  appearance  even 
of  eomutunuations  containing  interesting  and  novel  fatts^ 

Qttiatiao  Sella 

It  is  pro|K)Scd  to  plnce  a  hron/o  w  reath  OO  tbe  lomb  of  the 
di'tinguivheil  It.iH.in  f^eolojjisi  and  viatesman,  Qufntmi  Sella. 
English  gcnlo^i-:-  .m  mviicd  t^j  ex]>rc-s  their  sycijnthy  with 
their  Itali.in  fclinu  .w  nkcrs  by  jiemlin|i;  in  their  ii.nucs  with  a 
rmiill  suVcripticin.  I  have  been  reque-tcd  to  bring  the  matter 
befo-e  their  notice,  and  to  collect  the  uhscripiions  in  this 
c  iiMitry.  Thos.  M'KF.tfNT  HVORIS 

WoodwarJiaa  Mtiseuai,  Cambridge,  March  25 

BlcctrosUtic  Measurement  of  B.M.F. 

Perhaps  you  will  allow  me  to  make  known  through  yuur 
columns  to  those  who  have  from  time  to  time  inadc-  llllIUlnc^ 
concemin;  my  Absolute  Sine  Klectrometer,  that,  after  many 
months'  wjik,  I  have  Miti»factoiily  conclmlcd  a  scries  of  txperi- 
ment<i  with  the  instrumeat  which  was  made  for  IVof.  Anthony. 
When  this  instrument  was  finished  la>>t  year,  I  made  some  ob- 
■'ervationi  with  it  which  were  m  DMatiffactory  that  I  did  not 
feel  justified  In  allowing  it  In  he  sent  to  America.  I  have  now, 
ho* ever,  removed  all  the  difficultic;  cjm.ected  with  it,  and  1 
nnifonnly  obtnin  re-nlls  perfectly  coii  i^icnt  one  with  another. 
Indeed  my  difficulties  during  the  ia»t  six  weeks  were  due  to  the 
fact  of  my  employing  cells  wUdl  wers  not  soAcicnlly  constant, 
and  not  to  aay  ^viix  of  the  electrometer,  a  faet  whtdi  1  did  not 
reiHse  for  sons  time. 

I  hope  to  paUidt  in  a  finr  days  a  full  report  en  the  vatioas 
points  eonnected  with  the  imtmnent  and  on  the  aperimental 
rt  salts  obtained.  GEOaoS  M.  IflKCHlN 

Koyal  Indian  Ergineering  College^  Cooper's  Hill,  March  34 

Pons'  Comet 

This  C'imcl  lia.s  l>een  visible  here  >oinc  iimc.  I  first  «aw  it  at 
9  p.m.  on  January  1 5,  but  only  J  or  two  on  hi  rc  jninuie?,  through 
the  cltnids.  On  the  following  evening  (J  ii.uaiy  16)  1  saw  it 
«ell.  To  the  naked  eye  it  hioked  like  a'  1  <r  of  the  first  uiaj;- 
ntiude  ieen  through  a  hue;  ihe  tail  was  visible,  but  not  at  all 
coesfknoas.  In  the  tdcs  »pe  (4-iBdi)  the  head  was  In g(^  but 
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ajipearcd  « lioIU- nebulous,  with  a  bright  ccnlr*!  coniicnsation  ; 
the  tail  br  i.Td,  but  faint.  1  could  only  trace  it  sonic  2  or  3  . 
The  l)rightnc<>  of  (he  nucleus  must  have  l>een  c  iniiderahle,  as 
when  close  to  the  horizon  I  could  »ce  it  through  a  pretty  thick 
cloud.  Subsc(]uently  the  nucleus  has  seemed  to  me  decidedly 
more  disk-like,  I  suppose  from  ln-in;;  better  seen.  I  may  add 
that  the  sunsef-glows  and  the  uonsuaUy  cloudy  weather  we  arc 
having  have  interfered  greatly wMlWthftdOiy  observation. 

Nd«on,  N.Z.,  Fcbniary  i  A.  S.  Atkinson 

The  Access  to  Mountains  and  Moorlands  Bill 

I  AM  glad  to  observe  that  you  have  called  the  attention  of 
scientific  men  to  the  importance  of  Mr.  lirjce's  Jiill.  I'crliaps 
nothing  can  better  sh  >w  the  need  of  such  a  nu-  isurc  than  certain 
facts  in  regard  to  the  Clovadistrict  in  Forfai  -hii  c,  which  iscIaNsic 
ground  to  the  hr.tntiist  ;  indeed,  I  think  I  may  venture  to  say 
tliat  it  is  the  rich<  ~f  l; uuiid  in  the  British  I&Utids.  From  time 
iinmcmon.il  .1  light  of  a.tv  cxi^led  through  Glen  Dale,  and,  I 
can  remeiiibtr  the  time  v  Inn  botanist's  could  ascend  any  of  the 
hilU  in  that  di  Irict  witliout  being  Mbjected  to  the  tender,  though 
ti-imcwhat  embarras  iri);  ntiendoiQ  of  pUBgkeepers.  I  have  gond 
rcaion  to  believe  that  the  eate  b  Muewhat  altered  in  recent 
yean,  and  that,  after  a  man  has  gone  bnndredii  of  mile«  in  order 
to  see  Ox]^r»fis  cMifestris  growing  in  ita  only  iiriliah  station, 
be  muf  6iid  himself  turned  tNick  just  within  aigbt  of  the  goal. 
The  thing  can  atili  be  done  by  taking  advantage  of  a  curious 
fact  in  natural  hillinyt  ^  tl>^t  two  ganiekeej^rs  cannot  remain 
]'>ng  in  loving  confVW  with  three  men  :  by  keeping  this  fact  in 
mind,  one  out  of  dune  may  still  study  thebitany  of  Clora. 
After  having  gone  prettowdl  over  Scotland  I  am  glad  to  say 
that  there  are  many  plMN  which  there  is  no  need  for 
Mr.  Biyse't  Bill.  In  moat  cmm  fan  whiA  iX  fa  ■■■Jnd  it  to  where 
"warn  mm"  usurp  a  powcririddi  tiw  old  loids  of  Hbn  toil 
■Mar  dr— t  they  |ii)iiMni<.  A.  Ckah^Chsutix 

Bdinbo]^  MuBka^ 

A  Sixth  Sense 

In  the  valuable  address  given  by  Sir  William  Thomson  at  the 
Midland  Institute,  Birminijham,  on  October  3,  and  reported  so 
fully  in  the  columns  of  Nature,  it  i«  implied  that  Dr.  Thomas 
Reid  of  Glasgow  farotubtoot  the  distinction  of  a  sixth  or  ansoi- 
lar  sense.  I  euaot  nod  aajr  satisfactory  evideaet  of  thii^  al- 
though Reid  came  Wf  near  it  indeed  whaa  h*  atated  in  his 
"  Inquiry  into  the  Bnnun  IGnd,"  eha)x  t*  aoolion  i : — "  By 
toadk  we  perceire  not  on*  qnalily  only,  but  outay,  hhII  those  of 
^mj diiTerent  kinds;** and ngain  " There  is,  no donbt,  a  sen- 
sation bf  wfaidi  w*  pMMlfO  a  body  to  be  hard  or  »oft ; "  and 
again,  nithcr  on  bo  «?«  spaaks  or  Its  being  strange  that  this 
sense shonld  "beaomdiwdaioiniwacvgrtolMvoboaiaMdo 
•Bobjoetof  tbotghil  or  nflaeHoa  aor  to  bivt  baaa  iMMotnnd 
with  n  OMM  hi  nay  kogufs." 

Bat  on  die  other  hud,  while  I  eanaot  detect  any  attempt 
whatever  to  refer  thi«  sensation  to  the  moscks  as  its  peripheral 
origin,  while  speaking  of  our  conception  of  the  hardness  of 
lK)dies,  Dr.  Reid  says  (p.  121,  ed.  of  1846)  :— "  We  have  no 
w  ay  of  coming  at  this  conception  and  belief,  but  by  means  of  a 
certain  sensation  of  touch  ;  and  again,  "  I  see  nothing  left  but 
to  conclude  that,  by  an  original  principle  of  our  constitution,  a 
certain  sensation  of  touch  lioth  suggests  to  the  mind  the  c  jnccp 
X\in  of  hardness  and  creates  a  belief  of  it."  Reid,  in  short,  like 
hi  -  (-iritiient  )>rci!oc(.-  s'jr  1 1  il  CMf  dm  in  t'le  s.ime  chair,  wasdi.- 
53ti-ticd  with  the  oruin.iry  divi  i 'ii  of  tlic  senses,  and  rcaltv 
felt  disposed  to  split  U|)  the  vancl  plu-iiomcna  bundled 
up  under  the  term  "touch"  into  tv.o  or  more  divisions; 
but  it  was  reserved  for  Dr.  Thoma^  Brown,  a  good  physiol  ijji^t 
acc  irding  to  the  light  of  the  limes,  and  Pro'cssor  of  Moral 
riiilosophy  in  Edinburgh  (iSio  2  ),  explicitly  to  complete 
the  distinction  hinted  at  by  Heid,  and  to  refer  our  tm- 
cepti  :in  of  resistance  or  tension  (as  we  I'md  in  estimating  weights 
by  the  hand)  to  a  distinct  sixth  or  muscular  scri-e.  Thus  in  his 
twcnty-.sccond  k^iuic  he  'ays  : — "  1  be  ftvlit.t;  of  resistance  is,  I 
conceive,  to  be  .-srrihcd,  not  to  an  organ  of  touch,  but  to  our 
muscular  fr.i  i  c,  t  j  which  I  have  already  more  than  once 
directed  your  attention,  as  forming  a  distinct  organ  of  sense." 
In  the  lecture  which  follow  s  thn',  liriu  n  admits  the  fre<|ucnt 
min'^ling  of  mere  tactual  sensation  with  that  of  itiuscular  effort : — 
"  Hut  it  is  n  >t  of  this  mere  tactual  feeling  we  think  when  we 
term  bodies  bard  or  soft— it  is  of  the  greater  or  less  reiisianoe 
whieh  thqr  nflbrd  to  o«r  ancahir  eoMraetion.*' 


It  is  remarkable  that  thetcichimtof  liiis  eminent  [>sychol'-'>rist. 
ill'-  ]  receptor  of  JjUMS  Mifl^  slMHd  tO  Wriy  have  been  forgrnten 
in  Scotland.  Hbhry  Fadldc 

Laord  Bank.  Shnwlni^  Ql^VMr,  MmA  iS 


Mr.  Faui.d-.,  in  the  preceding  letter,  no  doubt  quite  cor- 
rect in  remarking  that  the  distinction  p  anicJ  out  and  in!,isted 
on  (not  merely  hinted  at)  by  Thr>mis  Kci  1,  a  little  more  th.m  a 
hundred  years  ago,  in  ihc  M  iral  rhilosophy  t_  luir  of  the  Uni- 
versity of  Glasgow,  was  more  clearly  and  fully  definerl  by  his 
eminent  successor  in  Edinburgh,  Thomas  Brown.  Hut  I  cannot 
agree  with  his  last  sentence,  implying  that  Thomis  Brown  b 
forgotten  in  .Scotland.  In  fact,  my  mind  was  so  fn!l  of  Reid 
and  Brown,  from  my  recollections  of  the  teachings  of  the  Pro- 
fessors of  Moral  Philosophy  and  Logic  in  this  University,  thaM* 
in  giving  my  address  at  Birmingham,  I  said  Thomas  Brown, 
meaning  Thomas  Reid,  but  feeling  the  names  of  Reid  and  Brown 
both  thorooghly  mixed  np  with  all  I  had  over  loaned  of  this 
subject.  WlLUAM  TOOMSmr 

The  Unlvettityt  Glasgow,  March  20 


Baithwomt 

The  theory  of  the  formation  of  vegetable  mould  through  the 
action  of  earthworms,  by  Darwin,  received  little  attention 
when  published  from  pcuple  who  had  been  accustomed  to 
examine  the  s^ils  of  %'arious  countries.  That  the  vegetable  soil 
had  been  formed  as  he  states  seemed  to  ba\  <-  been  accepted  by 
his  folljwcrs  without  hesitation.  In  your  columns,  however,  of 
late,  letters  h.ive  appeared  from  ^lessrs.  R.  M.  Christy  and  T. 
E.  NVilcoK,  showing  that  earthworms  do  not  exist  in  the  prairies 
in  the  north-nest  of  Canada  or  in  the  United  States,  in  those  of 
Kansas,  the  Indian  Territory,  or  in  Idaho  and  Wnahiagtoa, 
Territory.  ThU  is  simply  what  may  be  expected.  NotwM"' 
standing  the  keenness  of  observation  of  Darwin  and  his 
width  of  oliservation,  there  seem  vast  regions  where  earthworms 
have  had  little  to  do  with  the  formation  of  the  vegetable  sail,  la 
niany  (larts  of  Australia,  .ind  also  in  the  moi<>ter  climate  of 
New  Zealand,  the  soil  affords  few  indications  that  earthworm* 
ever  passed  it  through  their  bodies.  In  a  section  of  soil  I 
bronpit  from  the  Mataura  plain.  South  Island  of  New 
nothing  could  b«  seen  to  indicate  that  worms  had  cwrswaDowcd 
it.  That  vcfetaUe  soil  forms  a  fit  habitation  for  earthworms  k 
nndoabtod.  Darwin  ndnita  "that  a  layer,  diaagh  a 
one»  of  fiM«lttf  whidi  fratefatr  iMg  nudns  soom  oaoifl 
isteallcMM  MeaMMvfar  tMr  MriMNn."  Bafiiiii  tUi 
layer  esistad,  howooddtltBr— liw  ww—  larmmlaMeaBl? 


Thb  IUb  hyw 


have  been  i 
Itianoti 

ofosithwotiM  tod^iOi  The  vary  MM*  wBiai  B»a 
vcrsally  applied  to  tfw  drin  upper  eovcriiv,  the  exterior  lilai  ea- 
velopiog  the  surfine  of  tte  depasits  sndenMBth,  vis.  vefalatlc 
soil,  spMhs  to  its  origin  in  the  decay  of  v^etation.  Tak*  far 
instance  the  bonlder-dayg  of  this  part  of  the  Lothians  in  Scot- 
lani,  with  their  tough,  stony  texture,  their  pebble*  as  finely 
striated  as  when  the  ice  rqaec/cd  them  into  the  pasty  mass  of 
crushed  shale*  out  of  which  tkcy  appear  to  hive  t>ecn  partly 
formed.  While  these  surfaces  could  have  aflTorde*!  none  of  the 
condiliiMii  le  iuiicd  by  D.irwin,  or  indeed  supply  any  o'her  suvi 
inor^asnc  food,  the  slow  growth  on  their  su.f.ice-<  of  tlic  m  >rc 
si m]ilc  forms  of  vegetable  life,  ati<l  th-  -  it^'  »<niM  in  the 
h\\t^e  of  ages  supply  the  thin  film  which  I  'arAin  rt  jairev.  It 
surely,  Ihet),  is  attempting  too  much  to  .ascrit>c  to  the  earthwoim 
the  formation  of  the  vegetable  s  iil.  The  earthw  orm  is  n  it  the 
only  occupant  of  the  material  which  the  growth  and  decay  of 
vegetation  supplies  as  a  surface  covering.  TTic  earthworm  it  rK>t 
the  only  draint-r.  roo's  of  many  pUnts  not  only  descend 

deeply  into  the  sui>soils,  but  also  fe'cii  up  froji  dep'hs  where 
wisrms  ould  not  reach  supplies  of  material  ta  mix  with  the 
su;n-Tf:ct,il  covering  ;  ,tnd  w>  do  the  various  insect-  which  have 
their  linbita;  in  the  soil,  burrowing  as  tbey  go,  arid  ci  ting,  Itho 
the  III  lie,  the  ■-tuff  iKhin  1  iheai  or  upwards  .is  they  descend. 

So  l.ir  as  I  have  examined  soils,  I  am  inclined  to  think  that 
the  earthworm  is  far  more  plentiful  when  animal  matter  in  a 
decaying  stale  is  applied  to  sods  near  the  dwclUngs  of  man,  or 
when  his  deposit*  are  laid  over  those  of  the  larger  animals.  As 
agaiast  the  views  of  Hnttoo  and  Playfair,  and  as  stated  by  Darwin, 
thit  the  v^uible  soil  or  mrald  is  always  diminishii^  I  bav«  to 
say  it  leems  eatirdy  the  revtne;  k  mnh  to  have  had  a  la- 
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ginoiiig,  is  increasing,  and  iihall  incrc:isc  so  lung  as  vegetable 
and  animal  life  covers  I  he  surface  of  the  earth.  This  Is  nut  the 
ca>e  where  vcKCiati  in  craves  to  cover  the  iurface,  and  the  sun 
aiid  wind  get  direct  access  to  the  surface ;  any  toil  that  may  have 
been  formed  there  coon  dUappeani.  In  !>uch  >itUAtioDi>,  until 
v^etation  has  again  spread  it'^elf,  all  the  earthworms  that  could 
congregate  there  would  only  add  to  the  dccayint^  animal  matter, 
as  live  they  could  not,  then  being  do  food  far  them  in  the 
absence  of  vegetation  and  othv  »'**™'  matter. 
BoaBiwgttw,  Mfcitothiia  Jamss  Mblvim 

T  INCLOSE  an  excerpt  from  Naturi  of  J  imiary  3  (p.  aij)* 
which  1  saw  in  one  of  uur  daily  newspaper,-.  1  he  obierTation 
there  is  c<jrrcct  as  to  the  absence  of  e;'.iIlnM>r:iis  in  !hc 

Tej;ion  iiicnti(incv|,  hut  the  rca-wn  as  igned  is,  I  ihisirv,  luc  irrcct. 
It  is  «r!l  known  to  ^ettler*  on  virgin  soils  in  this  cnunlry  that 
in  the  fir  t  tillage  of  iLc  ground  they  will  see  n  j  earthvvoims. 
This  is  eqiiidly  the  case  whether  they  settle  upon  j  riurie  land 
which  has  l)tcii  swrpt  annually  hy  fire^,  or  upnn  wucd  land  w  hich 
lias  been  clrarod  for  cnitivadon  arid  which  has  ncvrr  been  burned 
over.  Even  in  the  natural  uieaduws  oillcd  "  l>eaver  meadow*," 
which  one  \*ill  chance  upjn  in  an  otherwise  com]  Ictcly  forest- 
covered  region,  one  will  at  fir-t  lind  no  si_;n  of  the  tai  tliw  .>rnj. 
Some  »hiL'^'i-Ji  -tn  aiii  1^  ('armnoii  by  n  colony  of  ln.Mvcrs,  and 

the  land  il  Ird  i   cb.aTtnl  i^f  Irtft-s  by  thfni.     AlUivinl  ii..-|>osits 

aci'uniuhiio,  :'.ni|  wlicu  tbc  l"j;ivcrs  bi\L-  been  i-illni  ur  driven 
away  the  liam  is  de  troytil  by  l.'cshtt-,  and  the  little  .stream 
regains  its  former  <liii;c:-M. ■IIS,  whih-  ib--  flKvl,-  !  ^imnd,  drained 
naturally,  becomes  a  mcailow  covered  with  wildgrais  es  noutlshed 
by  rich  dejiths  nf  soil,  liut,  until  settlement  and  tillage  by  man, 
there  is  no  trace  of  earthworms  even  in  these  roost  favourable 
localities.  At  first  they  are  found  about  the  stableyard,  then 
in  portions  of  ground  enriched  by  stable  manure,  niden  or 
meadow,  till  at  length  they  may  be  found  in  all  soils,  either  thotO 
cultivated  or  iboce  putnred  by  domesticated  animaU. 

For  years  I  have  been  secBstomcd  to  go  to  Mukoka,  In  the 
Canadian  Domioion,  for  shooting  and  fishliig.  This  seotion  is 
a  wooded  wiMeraess  with  numerous  lakes  aai  ttfeams.  It  i<i 
still  Governmental  wild  land,  and  in  part  MMirveyed  for  settle- 
ment. The  frontier  Kttlers  there  tell  mt  that  until  a  place  has 
been  inhabited  for  five  years  it  is  unless  to  search  for  the  earth- 
worn  i.  Hy.  F.  WAUCta 
8,  £aat  Hmtittli  Street,  New  York  City,  U.S.A., 
M  arek  $ 


The  Remarkable  Sunsets 

Tm  following  .extract  from  a  letter  written  at  Auspaki,  pro- 
tIim     Vitabn,  Rnaria,  may  be  of  interest  :— 

"  I'tbruiiry  26  (Old  Style),  Marth  9 
"Fdmuuy  hu  been  the  coldest  and  the  pleasantest  month 
this  wfatttft  partiailarly  the  latter  part  of  it  ;  frost  from  tu 
lit  Reannr  ;  bright  >uiuiiiue.  Now  we  have  been  able  to  see 
the  roseate  sunsets,  which  for  at  least  three  months  liave  been 
hidden  by  clouds.  We  are,  however,  ao  accustomed  to  brilliaDt 
sunsets  here,  that  we  migfat  aot  have  reaaarked  them  if  our 
attention  had  not  been  dirmlcd  to  than.  Hcn^  generally,  when 
the  sky  is  dtar  Mid  tha  frost  severe,  iht  MitMii  horiaan  is  a 
misty  bine,  above  which  ii  a  rosy  Mrodt  mllfav  a«aj  Into  the 
dear  bfaso  above.  Bat  tbeae  lailer  anueu  have  difered  from 
that  inn  peat  Bcaanic;  Th»  ntit  haa  oftan  btia  UoedHrcd. 
•ad  tha  anttcin  botlaMi  hw  bnB  toKh  Mt  w  aMidk  in  a 
•tiwk  but  b  patches,  ifhkb  have  somctfaaes  baen  vliibic  over 
hart.  At  bagifliiifaig  of  the  month  1  was  in  Riga,  and 
foaad  the  river  open  below  biidge;  indeed,  the  navigation  has 
not  been  dosed  the  whole  winter.  Snow  there  «aa  none  in 
Kiua,  and  I  saw  them  carting  the  moat  miscnbie  ice  for  the  ice- 
cellars ;  I  think  it  was  little  more  than  six  inches  thick.  We 
have  been  &voared  here ;  we  have  retained  our  snow,  and  have 
had,  and  still  have,  good  sledge  roads.  We  filled  the  icc-cellar 
the  day  btfor.:  yesterday,  and  the  ice  was  more  than  a  foot  in 
thickness.  .  .    "  J.  If.  HAV WMO 

bidmouib,  March  24 

Tbohoh  we  are  no  longer  favoured  alththetaqBeaiiawaatB 
whidi  marked  Iht  antnmn  and  earijr  winter,  yat  two  phtaonMna 
are  still  frrquentiy  vi5i>de  w  hick  seen  icTctaJila  to  the  aaaecaMa 
n»  fhoM  •fiindM  displays. 

ThefiiatlstfieunbaaliiiMr^  hi  fheacMra  akj  bafm 


sunset  which  was  an  almost  constant  piecursor  of  the  biKliaiit 
and  long-continued  coluuring  of  the  past  months.  It  «as  very 
marked  on  November  8,  the  occasion  of  the  first  remarl<ab!e 
sunset,  and  it  is  still  to  be  seen  on  almost  aiqr  fine  evening 
before  the  sun  sets,  ihou^k  it  is  no  koger  followed  \rf  the  meic 
striking  phenomena. 

The  second  is  a  decidedly  unusual  pttih  $lmg»  MCasionally 
visible  for  some  ten  to  twenty  dq;recs  round  the  san  when 
shining  in  a  somewhat  hazy  sky,  the  oolour  being  broaght  cut 
with  great  distinctness  if  light  ctimnlus  cloud  happens  to  Le 
pa; sing  across  it.  I  £fSt  observed  it  about  1  p.m.  on  Sunday, 
March  a,  and  it  waa  van  marked  Lxst  Thursday  (20th)  between 
loand  It  a.ai.,  andagua  on  Friday  (2i»t)  l^ei^ecn  1  and  s 
!>.ui.,  as  well  as  on  cne  or  two  other  days  which  1  have  aot 
specially  noted. 

May  not  both  be  dne  to  the  gradual  mbsuianaa  to  a  loacr 
levd  in  o«r  atnwq>hHe  of  the  partieka  whidt  at  n  Ughtr  deva> 

Hampsicad,  Match  34  B.  W.  S. 

P.S. — Since  first  writing  the  abivc,  I  in  NATt7RE  that  it 
was  from  March  I  to  3  that  the  fall  of  dust  was  noticed  at  Kil- 
crcgi^aii.  Writing  from  the  iiL-ijjilibourh  iod  uf  London,  it  tuay 
be  us  well  to  .say  that  the  njijsc.irance  is  whoHy  dilTerent  frtni 
any  effect  of  London  siiioK-  i;u;!li  which  I  lia\e  beer,  fanaliar 
for  nearly  fifty  yeaxsj  both  in  colour  and  in  bci^g  produced  at  a 
hig^  levd  thsB  that  of  oidfawry  doada. 


"Curious  Habit  of  a  Brazilian  Moth" 

In  Nature  for  .May  17,  1883  (p.  5^,  appeared  a  letter 
entitled  as  above,  by  Jdr.  £.  Dttkinfield  Jonef,  in  wl  ich  thr 
author  stated  that  he  had  observed  a  ktad  of  moth  .n  braxil 
engaged  in  sucking  up  water  in  large  quantity  tbrougit  its 
proboscis.  I  may  say  that  thLs  strange  habit  is  not  confined  Ut 
FaiUktra  afariiUariat  as  I  have  observed  the  lame  thing  ia  two 
species  of  bnUer^  wtMobus,  B.,  aad  Affit  mAs,  F.), 

arid  imagine  that  the  phenomenon  is  tw  no  BMaaa  lair,  Thew 
two  butterflies  are  very  eommon  by  tha  iidaa  of  Mnina  Mid 
daaip  pbHNtoo  the  Ankay  plain  in  MedMMicer. 

OneanfatwwfaUeuttingby  thesfafcafoaeof  thowabesias 
I  nottani  tlie  Papilio,  which  is  an  insect  maaiaring  abont  fcar 
iadias  fran  tip  to  tip  of  iu  wings,  resting  on  die  net  beak;  and 
wishing  to  fVMUie  it  as  a  specimen,  I  appnw^ad  k  «§  faulf  ** 
possible,  the  evtatan  being  apparently  so  ahaarbad  ia  what  it 
ma  aboak  aa  to  be  totnlly  aacoaaeiaaa  of  aiy  pmahaity  to  it. 
Notidng  sinaga  aad  anaecoanlaUe  awtsmaats— snnrtiy  jerks 
and  |jrobings  w>th  its  proboscis — I  quietly  sat  down  near  it  to 
watch  it  more  closdy.  I  observed  that  every  second  or  two  a 
drop  of  pure  liquid  was  squirted  (not  exuded  merely)  from  the 
tip  of  its  abdomen.  I  picked  up  a  leaf  that  was  lying  near,  and 
inserted  the  edge  of  it  between  the  insect's  body  and  the  ground 
so  as  to  catch  the  lii|uid.  Unfortunately  1  had  no  watch  with 
nie  at  the  time,  nor  means  of  mcasntin^  liquids ;  but  I  reckoned 
that  about  th:r1y  ilrops  were  emitted  \<r  mmute.  1  held  the  leaf 
fi  ir  I  1  li  .c  niim:'.'.-  —  .'.s  iiiarl)  so  ;i,  I  coulii  ii  ikoii  —  and  at 
the  ciid  o:  that  imic  llieie  was  c.uiJlit  in  it  a!>  lit  a  -.iltsjioi  n  full 
of  what  seemed  to  be  1  urc  water,  Miihi^ut  citiicr  taste  or  colour. 
Alter  watch in.j  tbe  bu(;eilly  for  a  time,  1  seized  it  by  the  wiiuts 
between  my  ibumb  ai.d  tiir^cr^  u  t'.h  tlic  ^r<  .Ue^t  case,  SO  OttarqT 
lost  did  it  apj>ear  to  be  to  what  was  ^;oiiij^  on  near  it. 

In  another  spot  1  saw  a>  m.any  as  i.xtccn  of  the»e  large  butter- 
flies within  the  space  of  a  square  foot,  all  engaged  in  the  sjimc 
strange  action.  Some  of  them  emitted  the  liquid  more  frccjm  atly 
and  in  greater  quantity  than  others  ;  and  one  of  them  squirted 
tbe  liquid  so  as  to  drop  fully  a  ipiarter  or  a  third  of  an  nub 
beyond  the  point  on  tbe  ground  perpendicular  with  the  end  of 
its  1  txly.  It  was  at  this  s|M>t  that  I  sa«  the  second  uf  the  butter* 
flies  alluded  to  also  engaged  in  the  same  curious  proceeding. 
Aataaaaarifo^  Madiyscar,  Jaaparjr  3  B.  Bmor 


Rapreaentation  of  Studente 

Turn  stadenta  in  rcskleace  at  Ghtoa  Cdkaa  are  indirectly 
rfpiMailiri  bf  the  auaibeni  eisoied  bf  the  "certificated  stn- 
derti,"  batcoaaotdMaHMlMit  lAite  thuy  ere  la  the  wadhlwi  of 
iuidcf|iadaaKi,  aleet  a  lepnaeatatlve  aa  the  fovantaf  body* 

ThaCoaegeHallorRMidaacehn  advaneod  oae  step  laithcr 
ia  the  laaie  ikectioB  byofaiat  ^«ect  wpnenatatlan  to  stadita 
im  ftikinittt  aad  it  b  tUiaeir  departafe  which  waa  iMitfoticd 
bi  Natvu  (tcL  ads.  pi.  fX^ 
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Evrr  since  the  e^labli.shme]1t  of  Girton  College,  ttlldtllte  in 
residence  h.ive  valaed  tbcir  prospective  right  to  liave  a  voIm  la 
the  maun^euicnt  more  tlcArly  than  would  generally  l>e  Otditad, 
•ad  have  heUI  that  Girton  stood  fir.>t  aming  olleges  for  women 
partly  because  it  conferred  this  dignity  upon  it«  Hudents. 

Bol  th«  digBitjr  ooofemd  by  tlMMtinlc^|03raiaaof  AorivOq^ 
MiBPwIi  dnt  coafRnd  bjr  %  pcotpeaivc  rigjkt  to  tii«  mwm 
ptiffilqpw  AMOTHtt  CnTincATiD  Stvoimt 

OF  GirroN  CottiGB 


"  Suicide  "  of  Black  Snakes 

Im  Nature,  Mnrch  n,  p  452.  Mr.  l.h>.ii.l  lUrJman, 
Gowrnmcnt  (icoIo.M  i  >\\  ;  crtli,  West  Aii-!i\ili.i,  mentions  an  in- 
stance  of  the  iUicuie,  Lv  is  own  vi  n  un,  of  a  lil  ck  snake.  The 
snake  had  been  w numii-d,  and,  the  urxinded  ]<art  having  been 
attacked  by  l  l.ic'n  tnls,  "it  instantly  tiirmd  ^hort  round  and  hit 
itMjlf  tu  icc  oil  i!n-  nr^ck  with  «ecmin(j  <lctcrmination  ;  in  less  th.Tn 
one  inituKL'  ii  «  -.s  licid."  Mr.  Ilardman  lielieved  the  death  tu 
be  due  lo  il ,  •:.  V  n  vrn:,ni. 

fie  rccoi J>  further  instances,  wkuk,  though  h*  had  nol  wii- 
lusstd  hifiu-!/,  had  been  nimUd  to  bin  by  tboM  wbo  had  wit- 

ne  sed  the  facts. 

I  believe  it  to  be  a  generally  accepted  opini  m  ;i  1  on^  ib  m  it  i- 
phidiologists  that,  from  »  hit  i-  kn  jx  n  of  the  virulent  pro|)«ntc!.  of 
«aake-poi.son,  ih  iiigh  t  •  li  t  .  iu\n  ami  Mthci  livinjj  beings  it  is 
inmxiiius  in  it>  ctlc^t -  lo  -.crprnts  of  li^e  nature.  Sir  Jii»ei)h 
i'.ayrer,  a  gre.U  autliuriiy  upon  this  ii  jcsiiun,  htt  said  :  "Stran:;c 
to  say — and  this  t  >  nu-  i-  i  nc  it>  greatest  myiteries — i  »nake 
cannjt  pois  on  isclr  or  n  ic  nf  ir ,  .vm  specie-,  .scarcely  it."!  own 
convener-,  anl  only  »Uyht!y  any  i-ther  ^nus  of  venomous 
snake,  but  it  kills  innoc.'nt  snakes  quickly  "  (addresi  on  "The 
Nature  of  Suake  Pois  delivered  at  a  meeting  of  the  Med  cal 
Society  of  London,  January  28). 

The  glands  which  secrete  i-uch  venom  draw  their  iccretion 
from  the  blood  ;  that  bl  tod,  thercf  >re',  must  have  withia  Itself, 
as  part  of  iiself,  the  elements  which  constitute  its  virulence,  and 
1  aimot  therefore  be  injurloosly  afleeted  by  a  further  tntroductio!i 
»if  these  elc  ncnU.  Their  preience  in  the  blood  gives  to  this 
vital  fluid  a  power  whereby  an  immunity  is  obtained,  <om«what 
Mmilar  to  that  which  vaccinatiinand  syphiiisation  give  to  human 
beings,  and  which  the  viccinalion  of  the  cultivated  virus  of 
anthrax,  of  rioderpest,  of  fo  t  and  mouth  disea.se,  gives  to 
nntmals. 

It  may,  however,  bapfien  that  the  climate  of  Antlnlia  bit  a 
special  action  prodncing  eflfects  different  from  thow  ohKrved  in 
India,  and,  if  so,  requiring  close  invesiigaii  m  and  study. 

ThaqMitioa  bccoaie*  an  interesting  one,  and,  if  phikMophi- 
eally  prow^uied,  may  elicit  facta  which  would  giv*  to  tUa 
iatUnoe  of  venom  envenoming  itself  a  significaaea  and  an 
aitabliihed  position  in  tbc  hbtory  of  aaiaral  ^cieneo. 

J  AMU  DOMNST 

Uoconacioua  Biaa  in  Walking 

THmv  or  man  te>lt  in  walkings  with  doted  eye»,  on  a 
nearly  le«d  laws  ligfatly  oovend  witli  nowly-fallon  wow,  gave 
the  follomng  Tcndts ||y  wmal  gait,  la  which  I  ucp  a  half 
to  three-quarters  of  an  Indl  fiutbtr  «fdl  my  right  foat  than  with 
my  left,  always  produced  a  dterp  carve  to  the  right  Whenever 
thie  Mep  aiade  by  either  foot  was  about  three  incbeii  greater  than 
that  OMde  by  the  other  my  course  wa.s  substantially  straight.  A 
curve  to  the  left  always  resulted  when  either  foot  btepped  more 
than  three  inches  further  than  the  other.  Unnatural  toeing  out  of 
cither  foot  did  n  >t  chan/c  the  result.  My  right  arm  is  three- 
quarter!!  of  an  inch  longer  lh.an  my  left,  but  my  le^;s  are  of  ei|ual 
Icng'h.  Both  limbs  on  my  right  >ide  are  stronger  ami  ni  rc 
skilful  than  those  on  the  icf'.  When  but  a  single  action  is 
required,  il  is  uiy  right  i-nn  ir  mv  t  ii;hl  It.^;  ih.it  j  refers  to  perform 
It.  When  two  actions  .n  c  iiclc  sary,  tiic  n;»ht  -i<ic  iho  i^cs  tlial 
requiring  the  greater  .'■i  n:,  .  ivinj;  to  tbc  left  the  ;  l.uiicr  work, 
regardlc-s  of  tbc  p.jwer  ilcm.!mi<-d  by  it.  Tliu-,  in  inouiitinsj  a 
lior^,  or  leaping  acros>  .i  diuh  in  the  ordinary  manner,  1  N(>rii»^ 
ifom  the  left  foot  ;  yet  if  I  :i-n  to  land  on  the  foit  from  which  1 
.•■tart,  I  can  hop  higher  .iiid  farther  with  niy  ri:;ht  le^-  I  can 
also  lift  a  greater  weight  «i,h  it;  and  can  lower  myself  to,  and 
raise  niy!»elf  from,  a  ki.celing  position  with  the  ii;4lu  le^f  alone  ■ 
a  feat  impoMblc  for  mc  to  jxrrforui  wi'.h  the  left.  In  uiy  case, 
at  least,  the  div.sion  of  labour  is  dccidni  by  ^kill,  and  n^t  by 
treii);!!;.    1  he  c  (act ,  considered  iu  couucctton  Milh  the  further 


observation  that  in  walking  the  foot  which  for  the  time  bein^; 
supports  the  person  does  not  rock  into  a  ptttfcing  position  notil 
the  other  foot  has  completed  its  forward  aiotion  and  is  loady  to 
droji  to  the  ground,  incline  me  to  the  opiaioa  that  walking  is  a 
rc.ich  ng  r.ithrr  than  a  ptuhing  psoCCit.  Perfaapi  photojfraphy 
nuy  help  to  decide  this  point.  L  £.  SMtTK 

Nov  Yoilt,  Match  10 


Receat  Weather  in  North  America 

Tub  ice-ttorm,  at  wccall  it^  which  we  have  lately  exp 
MOM  to  call  for  a  permanent  record.  It  began  at  about  4 
on  Iha  7th  inst..  and  until  1 2  noon  of  the  foUwving  day  there  ^ 
a  coHtant  driule  or  rain,  the  tharawaaeter  being  a  few  dcgi 
below  the  iiteeiing-paiat.  The  aaMMUt  of  the  rainfall  at  tho 
Mitfaeeof  thagmuM  wn  l*lo  laches.  As  the  rain  fell  apon 
the  tTMi  k  noa  fomod  a  coatiaf  of  ice  upon  every  ««pMcd 
braadi  aadtwig,  and  this  grew  taldtar  and  heavier  nmil  sap- 
lin^s  wen  iMat  to  tho  ground  and  laita  hnaadiea  ««k  tamlna 
from  many  Mm  over  a  wide  area  of  eoaolty.  Tittwiad  blowing 
gently  froM  Iht  north,  the  co«tin{  of  iee  was  nndi  ihidnr  on 
that  side  of  each  twig  or  Ixaadh.  Fences  wem  detocrtad  with 
long  icidcs  hanging  at  a  dcddad  angle  towardi  tiw  kvA. 
Telegraph  wires  were  so  heavily  loaded  that  many  fell,  and 
w>meafihem,  besides  the  c<Mitin^  of  ice,  had  a  most  cnrioos 
•lecoration  in  the  shape  of  little  icicles  hanging  about  two  inches 
apart,  some  of  them  appearing  harizonial,  and  some  (it  is  xatd) 
aciuilly  p>inting  rpwards.  The  ^torm  is  reportol  as  having 
ex'cndtdi  over  an  area  of  .•ome  2:>,coo  M^uarc  miles.  It  mus  not 
imuiediatrly  f  JUncd  by  a  thaw,  which  inijjht  have  rclievoi  the 
trees  of  their  1  ^ad  ;  a  t;cntle  [irccipifation,  partly  vf  . snow  and  p:irtly 
of -sleet,  took  I  lice  a;  intervals  from  5  p.m.  on  the  Slii  till  eaily 
in  the  mornint;  of  the  loth,  the  temperature  remaiuin;j  l>cbiw 
freezing.  Th'  \i'-w  <)'i  tlic  lo.h,  uhcn  iIk-  i-l"u  b  broke  away 
and  tbc  sun  shone  on  the  trees,  was  beautiful  beyond  description, 
but  the  most  reuiarka'  lo  effect  was  that  pgcdnoed  bf  tht  MOOn- 
light  on  the  evening  of  th.Tt  day. 

Ill  order  to  jjain  -  iiiu-tbini;  like  a  j  accurate  idea  of  the  amount 
of  ice  which  hud  fi.>;c.i  on  the  ir.es,  I  niadc  measurements  of  a 
numlx-T  of  twigs  taken  fio  ji  the  extremities  of  branches,  in  order 
to  ci  m pare  their  diameter  in  their  natural  state  wi:h  that  they 
hail  when  covcrctlwilh  ice.  S  >nio  of  the  lii;jris  m.iy  lie  of 
interest.  One  twig  'I  I  of  an  inch  in  diameter  cr.l.iri;L'il  to 
■73  ,  .inulher  of  the  >aiue  size  tn  8)  ;  unc  nf  M  inch  di  luietcr 
iiic.i  urcd  84  with  its  ice  covcniiy,  .itid  :v.i  itlicr  of  '12  inch 
measured  \  'i->7,  ;  one  of  'iS  dia  neter  h.i  I  bt  ooinc  I '21,  an  I  one 
of  "21  had  l>eco'iie  I  07.  The  I.irjc.st  ratio  of  incrco-se  which  I 
found  <in  a  tree  w.is  in  the  case  of  a  t*ig  "09  ><i  an  iiiLh  m 
diameter,  which  had  attained  to  97,  having  giined  nearly  nine 
timea  its  ori'^^in.tl  diameter.  I'ut  >ome  upright  >lalks  of  weedt 
■laading  about  eighteen  inches  above  the  ground  give  still  larger 
propcrtlinal  measurements.  One  s/ioo  of  an  inch  in  diameter 
now  neasured  '87,  and  another  of  4/ioo  of  an  inch  mca- 
aared  having  iaaviwd  ita  diaaaelcr  by  man  diaa  twwty 
time*. 

I  made  another  estimate  of  the  quantity  of  IbB  00  the  trees  by 
breaking  the  ends  of  some  branches  froB  an  apple-tree  and 
weighing  them  with  and  without  the  ice  that  eoatad  them.  It 
appeared  that  wood  which  weighed  ten  ounces  was  carrying  ice 
which  weighed  sixty-nine  ounccii. 

Perhaps  it  should  bo  noted  that  the  ice  did  not  freeze  on  th<- 
twigs  or  stalks  so  that  th*  croai  noctioai  woald  be  exactly 
circnUr,  sad  that  the  measnremaats  made  were  thooa  of  the 
largest  diaaaateia  in  the  several  inilancet. 
Prof.  Brocklesby  wriiaa  to  the papen  of  a  linUlar  atona  aHaqr 
san  ago,  when  a  piece  of  braach  weighing  four  onaeat  cantiea 


yean  1  _ 

four  rounds  of  is.e. 
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Trinity  College^  Hartford,  Coan«  Maidi  II 


EDUCATION  /A'  THE  UNITED  STATES  ' 

A SUCCESSFUL  effort  made  to  meet  a  ilrong  desire 
that  this  Report  should  be  brought  out  sooner  enablei 

us  to  c.ill  .tttention  to  it  in  less  than  twelve  months  after 
lite  hist,  but,  as  in  material  food  so  in  the  case  of  the 
many  reports  embodied  herei  thorough  digestion  has  bneo 

essential. 

•  "  Unittd  Suics  KcLOil  of  the  CommiuioiKr  of  Etlucatioa ftw  Ao  TaST 
tSSi."  (Washingtoa:  (KtctnaMai  Piiaiiaf  CMGcc.  iS8>> 
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An  additional  intemt,  moreover,  is  lent  to  tbis  Report 
bjr  the  •orkiog  up  of  the  ioteiiiation  supplied  by  a  Com- 
pandiom  of  the  Cennis  of  iMo.    Here  are  given  very  full 

PMtiCllbn  of  the  changes  in  distribution  of  j)opiil.nion 
darings  the  last  ten  years,  and  of  the  amount  of  education 
slill  rei|uircd  by  its  various  classes. 

As  to  the  former  we  may  mention  in  passing  that  the 
Report  calculates  that  more  than  half  the  English-speak- 
ing people  of  the  earth  live  now  in  the  Uoited  States, 
wUch  in  size  and  population  has  become tliefbanh  nation 
of  the  world.  Rather  more  than  one-eighth,  six  and  a 
half  out  of  fifty  millions,  of  its  inhabitants  are  immigrants ; 
and  •  liogularly  similar  proportion  exists  between  the 
COknired  and  the  white  population.  Eini^^ration  is  a 
stream  westwards  not  only  across  the  Atlantic  but  across 
the  continent  uf  America.  While  1,211,000  of  the  popu- 
lation of  the-  State  of  New  York  were  immigrants  to  it, 
882,000  had  emifrrated  from  it  Nearly  10^000,000  out  of 
43,000,000  of  natives  bad  moved  from  the  States  of  their 
bittb to ocber States.  lt«N)uldseemtoaa£nglishmaninhis 
own  land  that  tbis  '*  ansettled  state  of  the  country  must 
loosen  all  the  feeling  of  attachment  to  the  soil  suggested 
by  the  word  "  home";  but  it  must,  as  the  Report  describes, 
tend  immensely  to  consolidate  the  widespread  territories; 
and  it  certainly  suggests  the  fairness  of  the  great  work 
of  education  beo^  nade  a  aatioiBai  and  not  a  State 
fanction. 

Of  the  emigrants  from  Europe  there  were  twice  as 
many  from  Iruand  as  from  Great  Briuin,  but  the  Irish 
were  eqjualied  ia  namber  by  the  Germans  alone,  and  the 
total  Teutonic  immigration  in  proportion  to  that  of  Irish 
was  as  40  to  18.  "  The  prep /iidcrance,  therefore,  of 
Celtic  methods  and  ideas  among  our  inimigrair.  popula- 
tion is  at  an  cn  1,  at  least  for  the  present.  The  German, 
ScandinavLin,  and  British  elements  will  exert  an  ever- 
increasing  Teutonic  influence,  and  will  form  a  strong, 
steady,  and  sensible  influence  to  counterbalance  the 
volaitle  and  brilUaat  qualities  of  the  Iriah  blood.  Not 
tfie  least  amonir  the  attractions  which  have  drawn 
to  Ainerici  the  Swedes,  Danes,  .md  .N'orucgians  whose 
steady  iiidustry  and  stahvart  vij^our  is  felt  with  irn- 
menhc  cffe.:t  along  the  northern  border  States  and  Tern 
tories,  are  the  schools,  to  which  they  give  their  heariy 
support.  In  these  iciiools  they  find  less  of  class  educa- 
tion in  America  even  than  in  Germany,  where  the  children 
are  aeparated,  the  high  from  the  low,  the  rich  from  the 
pooTtat  tbe  entrance  uto  the  ichooWiDam;  instead  of  the 
eodal  intercourse,  the  common  Interest,  the  mutual  enjoy- 

OMnt  which  may  be  the  resisit  of  the  .American  public 
edlOoL"  Nor  is  all  the  advanta^^eto  the  niiiiiigraiU  only. 
**Thc  influence  of  the  (Germans  lias  been  exercised  in 
behalf  of  better  methods  of  primary  instruction,  thorough 
training,  and  high  standards  in  the  intermediate  and 
liigher  grades,  the  introduction  of  the  German  language 
into  tlic  schools,  and  acienoe  training,  especially  as  re- 
lated to  the  devdopoMnt  of  our  intoroal  lesouroea." 
Much  do  we  want  more  <^  a  similar  element  in  England  t 
Much  information  is  condensed  in  sixteen  diagrams  or 
ijiuhr.c  maps  showing  at  a  glance  v.'xrious  results  of  the 
<:<  nsus. 

A  list  is  given  of  251  "  cities/'  towns,  that  is,  containing 
««er  7foo  inhabitants.  Bdonging  to  these  aie— 

'   17  per  cent,  of  the  population  ; 
26  „       anily  at  tendance ; 

33      „      „      aniiuil 'cho.ii  incuoie; 
49       ,,       ,,       school  proii<tly. 

Nothing  can  speak  more  strongly  than  the  above  figures 
of  the  ad\  .uuai;e  to  education  aUbrded  by  the  coticentra- 
tjon  of  pot:ulatiun  su  :h  as  is  the  case  in  England.  I^vcn 
in  a  country  where  the  rural  population  forms  five-sixths 
of  the  whole,  and  is  felt  to  be  of  vastly  greater  import- 
ance than  it  is  in  England,  only  one-half  of  the  school 
property  and  two-thirds  of  the  income  is  devoted  to  them ; 


whereas,  to  secure  equal  advantage  to  the  scbolatsj  these 
proportions  ought  to  be  more  than  reversed.  As  tt  is,  a 
rural  school  and  an  ungraded  school  are  almost  synony- 

mrus,  and  more  exact  reports  from  each  State  of  their 
tfficiency  and  means  are  strongly  urged,  and  their  wai.t 
of  trained  teachers  regretted.  JJut  even  in  the  cities  the 
population  keeps  ahead  of  the  provision  of  "  sittings,  ' 
till  New  York  already  requires  over  50,000,  and  Brooklvn 
and  Chicago  over  30,000^  more  than  their  present  supply. 
The  latter  has  been  driven  to  the  certainly  unbeauhy 
practice  of  "douhb  divimny  teaching,  that  i<,  one  &et 
of  children  after  anodwr  within  twenty-tour  hours.  Very 
far,  therefore,  arc  these  large  cities  from  carryin;^'  out  t!ic 
sugge>iion  here  quoted  from  the  London  Schoui  Board, 
of  providing  schools  beforehand  for  increa=in;;  population. 

The  excess  of  female  over  male  teachers  has  become  a 
national  characteristic,  and  our  Report  accounts  for  it 
not  only  by  the  superior  attractions  of  pioneer  life  for  the 
men,  for  it  is  the  case  even  in  States  where  men  largely 
prepondeiates  but  also  bv  the  industry  and  intelligence 
which  have  become  the  inherited  tendencies  of  the  women 
of  the  Northern  States.  In  the  collr^es,  accordingly,  we 
note  that  just  over  ten  thousand  women  arc  being  co- 
educated  with  men,  and  "  the  experience  of  these  institu- 
tions shows  that  co-education  is  entirely  practicable,  and 
is  recommended  by  their  officers  upon  considerations  of 
economy,  its  agreement  with  the  conditions  of  family 
life,  and  its  practical  results.  '  The  equal  capacity  ol 
women  with  men  ibr  higher  education,  our  Reportassats, 
has  been  conceded  both  In  Europe  and  the  United 
States ;  and  it  quotes  elsewhere  the  large  increase  of 
female  pupii-teacners  in  England  compared  with  the 
corresponding  increase  in  males.  Extra  care  has  been 
given  to  the  reports  on  this  subject,  both  on  account  of  the 
attention  directed  from  other  countries  upon  the  United 
States  and  aUo  because  it  may  well  form  a  standard  of 
social  progress.  But  the  "  meagre  wages  "  of  which  the 
Report  speaks  are  illustrated  by  the  faa  that  even  ia  Penn- 
sylt  ania,  where  excellent  provision  is  made  for  the  ex- 
amination and  appointment  of  tcacliers,  the  average 
salaries  for  men  were  abuut  40,'.  tor  tiie  ^)lx  months'  teach- 
ing icijuiied  in  the  \ear,  .mil  33/.  for  women,  while  in 
Alabiima  the  average  was  only  zol.  A  large  im  rease  in 
the  number  of  fcm.-ile  students  at  the  normal  colleges 
shows,  however,  that  these  wages  are  not  to  be  spurned, 
if  they  do  not  attract  the  highest  talent  desirable.  />  U 
BiUi  introduced  into  Coiupess  agree  in  providing  that  a 
large  part  of  tlw  national  aid  proposed  shall  be  applied 
to  the  increase  of  teachers'  s.ilaries.  It  would  seem, 
hn.\cvcr,  that  the  difficulty  uf  the  thinness  and  dispersion 
of  the  population  causing  schools  to  be  small,  and  therc- 
;  fore  education  per  head  costly  as  well  as  inefficient,  is 
rather  intrc.iscil  by  an  unwise  feeling  of  in  lependence 
which  objects  to  be  joined  with  neighbouring  district;, 
even  whcic  distance  allows  \X,  To  gratify  this  same  feel- 
ing, also^  the  Stete  Government,  aiSer  la)ing  down  wise 
and  complete  rales,  has  left  in  some  cases  to  the  school 
authorities  and  tO  the  people  themselves  in  e:^ch  city  or 
town,  the  whole  practical  control  of  the  work.  It  is  lile 
'  passing  an  Att  of  P.irliament  without  making  it  the  duty 
of  any  body  of  men  to  see  that  it  is  enforced.  A  State 
supervision  is  a  step  towards  centralisation,  which  is,  no 
doubt  wisely,  recommended  strongly  by  our  Report. 

The  desirability  that  curriculums  should  be  laid  down 
by  the  central  authority  is  quoted  as  the  experience  of  tLe 
woili,  and  of  Belgium  particnlarly,  wfaer^  whenever  the 
schooli  have  followed  definite  programmes,  progress  has 
been  marked,  while  in  schools  in  which  the  whole  matter 
has  been  left  to  the  teachers  routine  has  prevented  it. 

The  long  recesses,  caused  in  a  new  countr)  by  the 
scarcity  of  labour  during  harvc^t  times,  so  shorten  the 
educational  year  that  while  on  the  one  hand  it  is  felt  that 
not  enough  is  provided  for  in  the  curriculum  of  most 
sdiools,  on  the  other  hand,  time  is  too  short  to  allow  the 
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eflecdte  teaduBip  of  what  ii  ahvady  there.  The  Reptnt 

remarks  that  it  is  impossible  to  examine  the  various 
courses  without  being  struck  with  the  general  neglect  of 
elementary  scietue  ;  arliiin^'  that  "the  rural  schools  would 
seem  to  be  favourably  situated  for  the  study  of  nature  in 
some  of  her  varied  aspects.  The  well-known  effect  of 
such  study  upon  the  roiod^  its  value  as  a  resource  to  the 
individual,  ind  iti  rdation  to  the  tendency  of  modem 
thongbtt  an  m  laany  teawu  for  it*  iatrodoctiw  into 
these  eonms.** 

The  higher  classes,  we  are  told,  are  working  harder  at 
the  schools,  but  the  key  to  the  reports  from  so  many 
States  in  which  population  as  \sc!l  as  cost  and  efficiency 
are  said  to  have  increastnl  whilo  attendance  has  not,  evi- 
dently ib  lh.it  a  i  lass  is  rapidly  increasing  in  America 
now  who  make  no  demand  for  education  and  do  not 
appreciate  it.  The  chief  of  the  four  recommendations 
WlUi  wbidi  the  Report  ends  it  the  appropriation  of  more 
natiooal  land  for  the  purposet  of  cdncatton  in  impoverished 
portions  of  the  country.  Yet  the  special  reirarts  of  New 
York  and  Connecticut  show  that  ignorance  is  not  caused 
by  want  only  :  for  the  reduced  attendance  is  accounted 
tor  by  commercial  prosperity  and  demand  for  labour, 
during  which  a  hard-stru^;};ln::;  population  it  tmplcd  tO 
forsake  school  in  order  to  earn  money. 

Maryland  reports  great  illiteracy  among  both  blacks 
and  whites,  and  shows  a  decrease  in  everything  except 
C9q>enditure.  North  Carolina  is  much  more  satisfactory, 
partly  throi^h  tiie  h^  of  icimmis  bodies,  who  are 
making  great  eflbiti  for  the  bcBeit  of  the  ne^rro,  whose 
education  rcniaiftt  Ae  difficult  question  of  the  United 
States.  More  than  hatfas  many  more  black  chilihen  are 
uneducatel  in  the  whole  Union  llian  v,  lute  <  1  ildren. 
From  the  Report  it  is  evident  that  many  of  the  Northern 
States  feel  that  they  arc  already  heavily  taxed  for  the 
support  of  their  own  schools.  Yet  their  wealth  is  im- 
mense compared  with  that  of  the  Southern  States;  tiM 
Rraoit  onoies  perMmal  pnperw  and  real  eataie  a«  two 
ana  a  haw  times  greater  per  head  in  tlie  three  States  of 
New  York,  New  Jersey,  and  Pennsylvania  than  it  is  in 
the  south.  Again,  it  is  a  small  class  in  the  north  that 
does  not  appreciate  education,  but  in  the  south  not  only 
is  the  negro  himself  careless  about  it,  but  there  is  often  to 
be  found  among  the  whites  a  bitter  hatred  of  the  educated 
black.  It  is  absurd  to  leave  a  difticuU  and  costly  matter 
like  his  education  in  the  hands  of  his  late  masters,  and 
expect  them  to  both  do  it  and  pay  lor  it ;  and  the  only 
practical  method  ii^  as  owr  Report  recommendt,  for  the 
nation  to  establish  and  maintain  good  schools  in  the  face 
even  of  hostility.  In  some  places  where  the  Peabody 
Fund  is  po  lling  the  work  on,  the  negro  is  better  cared  for 
than  the  white  thiUi,  but  its  administrators  cannot  under- 
take the  education  or  a  whole  people. 

The  endeavour  to  make  elctncntary  science  a  feature 
of  the  higher  grade  schools  has  revealed  the  same 
diiiiculty  as  has  been  pointed  out  at  home,  vis.  the 
lack  of  teachers  prepared  to  give  the  iostraction. 
"The  lifeleas  motine  of  memorised  recitations  is  worse 
than  useless  in  science.  It  p.iral>ses  the  faculties  by 
which  the  facts  of  science  are  apprehended,  and  ren- 
ders true  progress  inipos<^ible.  This  is  a  matter  de- 
manding attention  in  normal  scliooN.'  In  .i  tew  uities 
special  means  have  been  provided  for  meeting  the  enicr- 

Sjency.    In  Boston, course?  of  lectures  were  given  success- 
ally  bv  the  professors  of  the  Institute  <^  Technology 
dmerent  branches  of  natural  science,  designed  to 
tiiewBiitol'  teadiers;  and  a  similar  course  before 
the  Teachers'  Sdiool  of  Science,  on  j  hysics,  /oology, 

botany,  and  geology,  were  well  ilhi  tr  itcd  liy  experi- 
ments and  specimens,  and  attended  by  400  teachers,  the 
entire  expense  bcmg  borne  by  two  ladies.  The  Lawrence 
Scientific  .School,  Harvard  University,  teaches  all  the 
principal  sciences  experimentally,  students  being  assisted 
also  by  scholarships.   Many  women  in  the  normal  col- 


leges are  now  giving  special  atlentiott  to  them.  A 
bnach  specially  recommended  to  be  taught  there  b  the 
laws  of  health.   Of  all  agencies  these  normal  schools  can 

do  most  to  promote  the  sy  stematic  training  of  the  body. 
A  gymnasium,  the  study  of  phys:oli>g\,  hygiene,  and 
saiiii.ii  .uii  c  urged  as  invaluable  to  tc.ichers,  and  it  is  ti> 
^  them  that  we  must  look  in  some  measure  for  the  ditfusioo 
I  of  knowledge  with  reference  to  the  laws  of  health.  A 
qootalion  from  Dr.  Schrodt  is  mad^  almost  equal  to 
saying  tliat  every  boy  iriien  heleaves  sdioot  **  ou^it  to  be 
either  a  fool  or  a  physician  " !  The  laws  of  health  shoold 
be  made  as  familiar  to  the  minds  of  children  as  the  mdi- 
ments  of  language  and  numbers.  \Vc  arc  glad  to  r. ate  in 
Prot.  Hitchcock's  report  on  college  hyga-ne  that  he  re- 
commends simultaneous  care  of  the  digestive  organ* 
with  relaxation  of  mental  effort,  rather  than  violent  exer- 
cise, for  students.  A  larger  number  of  the  training 
schools  report  laboratories  museums,  &c,  and  the 

Bureau  urges  the  usefulness  of  an  educational  

from  which  it  would  circidaie  ilhtstntions  of  the 
improved  appliances. 

r.i-^-.ing  to  more  specialised  education,  hardly  any 
schools  have  increased  in  every  way  nu.i.'  than  commer- 
cial and  business  colleges  ;  there  were  one  Suurth  mane 
establishments  and  scholars  than  in  the  previous  year. 

Kindergarten  schools  had  more  than  60  per  ceat.  snoie 
scholars.  They  may  well  be  siijpported  if  they  carry  oat 
all  that  their  profnouae  lavs  dnm.  wUda  inrlndc^  aod 
indeed  places  fefcaoit  alt  wet  tM|^  to  he  lb*  watk  ef 
home,  and  uses  flie  word  education  m  itsvery  widest  sense 
The  training  described  in  the  normal  kindergarten  f  hnols 
surely  must  wonderfully  assist  all  the  students  i;i  their 
future  duties  as  mothers;  and  an  orphan  in  the  l  .ire  ol 
one  of  thete  schools,  many  of  which  are  carried  un  a, 
charities,  is  hardly  to  be  pitied  ! 

Two  fewer  colleges,  but  more  property  and  greater 
teaching  power,  wi&  3000  more  students,  shows  that  the 
multitude  of  these  instimtions  in  the  U  nited  States  is  baiag 
cheeked  by  natuiel  seleedon,  while  greater  efficiency  is 
found  among  the  surviving  fittest.  Much  interchange  of  the 
inhabitants  of  the  various  .States  to  the  Universities  oJf 
others  takes  place.  There  is  happily  hard!)  any  local  feeling 
in  favour  of  attending  a  college  m  the  student's  native 
State,  and  there  could  hardly  be  a  more  unify  ing  action 
upon  a  population  like  that  of  the  United  States  than  this  of 
students  meeting  from  all  points  to  ' 
take  influential  noaitiona  in  all  ouaitera. 

At  Harraid  Cdlege  Uie  Presidcot  rsmerks  that  the 
scientific  turn  of  mind  is  comparatively  rare  among  the 
young  men  who  enter  the  college,  a  large  majority  of  the 
students  preferring  languages,  metaphysics,  h.st(.)r\-,  anti 
political  economy  to  mathematics,  physics,  zoola^r" ,  and 
botany — perhaps  the  result  of  the  training  in  thesecond.it  ; 
schools.  But  studies  made  to  a  great  extent  elective  have 
not  led  to  t  he  choice  of  those  reqoiring  kaat  efibrt.  Many 
more  selected  scientific  subjects  is  their  sws ior  Aaa  m 
their  junior  years.  At  CMumbia  Ctflese  feology  was 
elected  by  every  member  of  the  class,  anio  astronomy  by 
all  but  one.  About  three-fifths  selected  chemistry,  two- 
fifths  philo-ophy,  .uid  one-fifth  political  economy.  Studie> 
are  thus  seletteti  in  harmony  with  tastes  and  proclivities, 
and  pursued  with  interest  and  satisfaction.  "  The  mental 
discioline  incident  to  the  study  of  chemistry  especially 
entitles  the  science  to  take  a  place  among  aovanoed 
courses  of  study,  a  truth  recognised  by  many 
institutions,  both  by  giving  the  science  it 
tion  in  fixed  courses,  and  also  by  placing  it  on  an 
with  classical  and  mathematical  studies  when  the  ef 
system  has  been  adopted." 

Well  worthy  of  the  attention  of  all  friends  of  technical 
education  in  Kngland  .ire  the  numerous  efforts  to  carry 
out  the  same  desirable  ends  in  the  United  States.  .A 
school  of  applied  science  has  been  organised  at  Cleve- 
land, Ohio,  tor  this  purpose.  "  The  course  of  study  wiD 
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be  tsm  jrean  in  length.  One  half  the  time  will  be  si»eDt 
in  •  careful  study  of  mathematics,  chemistry,  physics, 

modern  lan^^in^^'c-i,  and  the  methods  of  scientific  researrh, 
the  other  hah  in  professional  studies  in  some  (IfiKirtiuoiit 
ofappliL-d  science,  as  mechanics,  in  which  arc  unfoltlcd 
the  laws  of  natural  forces  underlying  processes  and 
MMting  in  materials.  Mathematics  has  given  the  rules 
of  calculation ;  drawing,  a  skill  of  eye  and  hand ;  and 
•hop-practice,  familiarity  with  actual  labour  accurately 
MMWi'MMd."  Fourteen  similar  institntioas  dniiag  the 
iut  tn  or  tivelve  yean  have  been  started,  but  in  dl  of 
dlMB,  as  may  be  expected  in  a  new  coantiv  tike  America^ 
the  great  demand  is  for  knowledjje  in  the  arts  of  working 
wood  and  iron  ;  the  former  is  iau>;ht  from  felling;  (he  tree 
to  cabinet-making,  and  since  little  of  such  work  can  be 
done  without  the  aid  of  the  companion  art  of  working 
metals  up  into  tools  and  machinery,  they  anL  in  varying 
proportions,  taught  together  in  nouly  alt  Several 
«dhook  vepott  tbut  the  daw— in  mm  caaet  t«o  after- 
noons a  traek—onigaed  fer  shoiMPOilc  did  not  dimbiish 
the  intellectual  tasks  required.  Rather  less  ambitious  in 
its  aims,  but  excellently  practical,  is  the  Worcester 
County  Free  Institute,  founded  by  some  gentlemen  of 
wealth  for  the  training  of  boys  for  the  duties  of  an  active 
life,  "  broader  and  brighter  than  the  popular  inethinl  of 
learning  a  trade,  and  more  simple  and  direct  than  the 
so-called  liberal  education.''  The  education  there  is 
baaed  on  marhenMriCfcliying  languaM%phyiiad  sciences, 
mmI  drawii^,  but  the  (Uatinguishing  natoie  Is  the  methoa 
and  amount  of  practice  in  a  machine-shop.  A  manual 
training  school  also  at  Boston  and  a  school  for  miners  | 
and  meclnnics  of  a  little  lower  grade  still  at  Drifton.  I'a., 
iire  schools  in  each  of  which  an  increasing  proportion  of 
time  is  devoted  to  technicil  sak!|ects»in  the  latter  eatinly 
free. 

On  the  whole,  nevertheless  with  seven  sad  a  half 
taiUkm  dollars  bequeathed  for  educarhwisl  purposes 
during  i88z,  our  Report  r«pet(hUy  remarfca  tnis  year 
that  the  "  claims  of  science  do  not  seem  to  be  sufficiently 
regarded  by  the  benefactors  of  learning."  While  these 
various  schools  of  science  have  increased  in  number 
sliKhtly,  and  teachers  and  pupils  by  about  one-tentb, 

schools  of  theology,  though  similarly  incnaaed IB nnmher, 
have  lost  one-tenth  of  their  pupils. 

Like  the  higher  colleges,  the  schools  of  law  have 
fallen  off  in  number,  but  they  contain  non  pupils.  The 
influence  of  their  work  as  affecting  all  fhture  legislation 
in  the  States,  and  theiefoie  the  importance  of  their  pupils 
being  grounded  in  the  science  of  legislation  and  not 
learning  it  in  offices  only  by  the  rule  of  thumb,  i ;  wisely 
urged.  Heie  it  is  history  winch  is  (  hietly  rcquircil  to  un- 
<lerlie  "technical  ■  ;r.uni)i|^.  Still  more  must  every  i'hc 
feel  the  necessity  for  a  liigh  moral  as  well  as  mental  , 
standard  in  a  profession  that  has  in  these  dnys  gatborad 
such  despotic  powers  to  itself. 

Ibny  Wijghty  remarks,  similar  to  those  we  referred  to 
last  year,  on  the  iasufficienqr  of  the  medical  coarse  of 
•tody,  are  to  be  found  In  this  Report.  Tlie  necessity  of 
elevating  the  standard  of  medical  education  is  universally 
admitted,  and  a  general  improvement  to  some  extent  is 
noted.  It  is  evidently  entirely  in  the  h.inds  of  the  Hiii 
versities,  for  themselves  report  that,  where  ihcst  uid  ird 
has  been  raised,  students  have  by  no  means  fallen  otf, 
but  the  reverse ;  nni  medical  men  know  well  that  where 
diplomas  differ  in  standard,  the  highest  are  well  worth 
^rkiai^ior.  The  iniportance  of  the  degree  to  this  piK>> 
fesdett  tt  also  shown  by  more  being  taken  in  medidne 
than  in  anything  else,  and  mwe  in  miedidne  and  science 
together  than  in  letters,  law,  and  all  other  subjects. 

On  no  point  does  Lngland  show  to  such  disadvantage 
by  the  side  of  the  United  States  as  in  the  matter  of  free 
libraru  s.    It  is  tlic  more  inexplicable  because  the  mar- 
vellously, not  to  say  unfairly,  cheap  literature  ther^  j 
tccether  with  the  scatlond  habitations,  woidd  eadi  tena 


to  every  nun's  house  being  his  library ;  while  in  Eitthmd 
the  exactly  reverse  conditions  of  cosd^  books  and  closely 

packed  population  must  make  free  hbraries  a  most  con- 
venient arrangement.  Yet  in  the  United  States  seventy- 
one  additioDal  libraries  with  178,000  volumes  were  started 
in  1881,  making  up  nearly  4000  libraries  with  13,000,000 
volumes.  "The  true  aim  in  the  admini-iraiion  of  these 
libraries  should  be  to  nuke  the  books  in  them  accessible 
and  uadhl  to  the  gmtest  number  of  readers.  The  time 
has  jpessed  when  Ae  preservation  of  a  library  was  die 
chtefend  of  its  economy.  Methods  of  arranging,  cbtssU 
fying,  n  . I  inhering,  and  charging  books  affect  materially 
the  Usefulness  of  any  collection."  It  well  deserves  con- 
sideration whit  an  influence  for  good  or  for  evil  4000 
librarians  guiding  the  tastes  of  their  readers  to  one  or 
other  class  of  literature  may  have.  A  further  step  also  is 
being  taken  in  many  places.  Librarians  and  the  trustees 
of  libraries  generally  are  trying  to  cooperate  with  teachers 
and  parents  both  in  selecting  and  supplying  hteratute  fiur 
the  young ;  the  librarian  and  tiie  schoelmaster  together 
choosing  a  number  of  volumes  from  the  main  library  to 
be  circulated  at  the  discretion  of  the  latter  among  his 
scholars. 

An  interesting  matter  for  discussiiin  is  the  ;  iinciple 
again  laid  down  by  tliis  Report  in  its  remarks  upon  the 
defective  classes,  that  those  deficient  in  natural  powers, 
as  the  deaf,  the  blind,  have  as  §ood  a  right  to  their  edu- 
cation as  those  with  a  sound  mind  in  a  sound  body ;  that 
It  is  a  doty  and  net  a  charity  to  educate  them  eiwEbially. 
The  necessity  of  a  "technical'*  education  also,  in  their 
case,  it.  teaching  them  a  trade  as  well  as  "letters"  is 
cleirl>  urged.  This  is  carried  also  with  success  in  some 
cases  as  fir  as  a  collc^je  education,  and  tlie  1  ite  President 
Garfield  complnnentcil  the  authorities  (if  the  Deaf-mute 
CoUege  at  Washington  upon  their  presentmg  so  many 
more  capable  men  to  the  State.  This  is,  in  bare  fact,  true 
of  the  college's  work;  but,  like  the  view  taken  of  much 
benevolent  wod^  it  seems  to  Ibiget  that  the  same  amount 
of  power  bestowed  upon  better  material  would  have  done 
much  more  for  the  State,  and  that  this  better  material  is 
never  scarce.  It  is  taking  much  safer  v;rouiid  to  base  it 
upon  benevolence  which,  like  the  "  quality  o!  mercy,"  will 
bring  a  blessing  also  to  the  giver. 

There  are  fo.irtecn  institutions  for  the  benefit  of  feeble- 
minded youth.  Our  Report  pleads  for  them  that  money 
spent  on  their  education  will  be  more  productive  tbuan 
that  spent  on  lunatics.  The  census  of  1 880  reports  76,89; 
idiots  and  91,997  insane.  Inquiry  into  the  cause  of  such 
large  numbm  in  a  country  where  overcrowding  oufjht 
not  to  be  nei:e,sary,  and  the  fict  that  14  per  cent  of  them 
had  .1  wcak-niiiuied  parent  and  20  per  cent,  a  weak- 
inmiJcLl  relative,  raises  a  doubt  as  to  tlie  ^dod  in  the  long 
run  of  relaxing  the  natural  check  to  the  survival  of  the 
unfit.  That  33  per  cent,  of  the  parents  are  addicted  to 
drink  is,  alas,  a  too  natural  explanation  to  us  in  England. 
There  can  be  no  doubt  that  it  would  be  not  only  wise  State 
economy,  but  it  would  bring  very  valuable  scientific  evi- 
dence upon  the  most  home-reach!ng  of  subjects  "to 

attach  to  all  appr  ipriations  for  charitable  purposes  an 
enabling  clause  that  institutiDns  disbursing  this  charity 
should  coniiihute  to  the  commonwealth,  in  as  precise  a 
form  as  possible,  statistics  of  the  origin  of  the  evils  they 
affect  to  relieve.'' 

Reform  schools  on  the  excellent  plan  of  the  celebrated 
Michigan  one  at  Coldwater  are  increasing  in  number, 
and  one  for  iiemaks  also  has  been  opened  in  this  State  at 
Adrian ;  and  while  the  argument  iirom  benevolenoe  is 
even  stronger  for  their  inmates  than  for  the  weakminded, 
the  economical  objection  is  far  weaker,  as  the  morality  of 
colonies  like  Botany  Bay  shows  that  moral  infirmities, 
when  not  carefully  cultivated  in  ga  ilsand  prisons,  are  not 
so  deeply  set.  Again,  while  natural  checks  have  a  tend- 
ency to  eradicate  wak  mental  powers,  they  act  much 
mme  slowly,  if  at  all,  in  crowded  dties  agaiint  diseased 
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morality.  It  is  tbeicfore  the  more  liecessafy  to  tKguA 
money  and  laboar  upon  the  victims  of  the  latter,  as  is 

the  special  aim  of  the  New  Jersey  State  Kcform  School. 
The  high  aim  of  the  Female  Industrial  School  in  this 
State  is  "to  make  it  such  a  home  that  any  parent  having 
a  wa)ward  daughter  may  with  confidence  liavc  her  com- 
mitted for  rerormaiion  with  the  assurance  that  her  sur- 
roundings wiil  be  of  an  elevating  character."  The  risk 
of  putting  ■  premiam  upon  vice  is  oaaly  guarded  against 
wure  private  feeling  is  not  allowed  to  rule. 

The  system  of  public  instruction  in  Ontario  (Canada) 
is  so  hi;,'hly  approved  and  has  been  so  successful  that  a 
detailed  account  of  its  principles  and  organisation  is 
given  here  ;  and  the  lucid,  concise  rhuin^  of  tlie  win'^  of 
Other  countries  supplied  in  this  United  States  Report 
would  be  valuable  to  many  a  reader  in  Europe  who  has 
not  the  time  or  the  taste  to  go  throtigb  the  more  lengthy 
docaments  pabKilMd  in  his  own  coontry.  W.  O. 


PA  THOLOGICA L  AXTHROPi^I.OG  V 

A  NEW  and  important  departure  in  anthropological 
studies  IS  taken  by  rruf,  Klcbs  of  Zuiich  in  a  paper 
**On  the  transformations  of  the  human  race  as  a  result 
mainly  of  patholo^cal  influences,"  read  at  the  recent 
meeting  of  the  Swiss  Scientific  Association  at  Freibui:g,  and 
of  wbioi  we  give  the  leading  points.  Htdierto  paAology 
can  ecwodjr  be  said  to  have  been  seriously  considered 
at  all  in  the  speculations  of  anthropologists  on  the  evo- 
lution of  the  fundament.1l  humin  types.  Mono^cnists 
espcLially,  deriving  all  from  one  primeval  stock,  h.ivc 
sought  an  expl.ination  of  present  varieties  ni.iinly  in  <  ,v/ 
U'iin^  causes,  such  as  diet,  social  habits,  climate — in  a 
word,  t  he  environment.  Now  the  learned  Zurich  professor 
attempu  to  refer  existing  varieties  rather  to /MU'on/ causes, 
without  of  coui»c  pretending  to  deoT  that  these  may 
themselves  ultimately  to  a  large  extent  depend  on  external 
cofiditioos. 

Prof.  Klebs  starts  with  the  assumption  that  tlic  fonn  of 
thchumin  body  cannot  be  endowed  with  greater  clcnioms 
of  persistence  than  other  varieties  of  animal  species,  m  lijch 
may  be  nuxlificd  either  naturally  or  artificially,  as,  for 
instance,  by  si  ick  breeders.  Thus,  by  the  laws  of  here- 
dity, individual  characteristic?  mav  be  blended  together, 
and  give  rise  to  new  forms  withra  the  several  specific 
grouDs.  The  intermingling  of  race*  «mon|^  civilised 
peoples  tends  in  this  way,  not  to  universal  onifbrmity, 
but  rather  to  an  endless  multiplication  of  forms  Hut, 
beddes  heredity,  these  results  iiny  be  brought  about  by 
other  influences  which  make  themselves  felt,  especially 
during  the  period  of  growth,  and  in  a  less  degree  in  later 
years.  Such  are  the  dcfoimities  assnciated  with  certain 
pursuits,  the  typical  and  special  characters  of  certain 
social  circles,  the  aristocratic,  agricultural,  and  other 
'  'ypcSf  familiar  examples  of  which  are  offered  by  the 
lettered,  iabooriog,  end  crimmal  classes. 

It  may  conauded  from  this  decided  tendency  to 
var'ation  tSat  the  bodily  form?,  like  all  other  i  hcnomena 
of  the  organised  world,  arc  subject  to  continual  modilica- 
tif  n,  that  they  are  essenlially  [ilastu  ,  sensitive  to,  and 
perpetuating  the  traces  of  all  externa]  influences  T  hus 
the  Danish  anatomist,  Schmidt,  finds  that  the  numerous 
crania  recovered  from  the  f  rehistoric  graves  in  Jutland 
and  the  neighbouring  islands  present  the  most  varied 
anthropological  types*  ranging  from  that  of  the  Neander- 
thal skull  to  those  of  foreign  races,  which  can  scarcely  be 
soppotedto  have  had  any  direct  contact  with  the  Danish 
aborijgiDes. 

But  amongst  tlic  cause;  produciiu:  structural  change, 
none,  according  to  I'rof.  Klcbs,  .-re  "more  eftectivc  than 
pathological  aftections.  It  is  now  well  ascertained  that 
the  rnost  prevalent  ailment',  and  especially  those  of  an 
infectious  character,  are  of  a  parasitic  nature,  so  that 
tbeirdiflaiieii  takes  tiie  character  of  a  str^i^e  for  exist> 


enre  between  two  organisms.  Henceforth  it  becomes 
possible  to  study  the  action  of  these  phenomena  on  raciaJ 
and  specific  transformation. 

Hut  modern  anthropology  has  approached  this  quo- 
tion  only  from  one  point.  It  recognises  that  wnthin  z 
given  population,  limited  to  a  definite  territory,  tjrpicai 
features  may  be  produced,  such  AS  those  obserMS  by 
VimJiow  amongst  the  Frisiaoa  and  by  &aake  amwgw 
the  Bavarians.  Yet  the  farmer  refoMS  to  attribote  to 
rachitis  the  flat  shape  of  the  East  Frisian  skull,  although 
analogous  deviations  from  the  normal  German  skiill  ait 
elsewhere  also  produced  by  rachitis.  A  whole  scr;es, 
however,  of  pathological  phenomena  have  been  deter- 
mined which  place  in  the  clearest  light  the  connectiBB 
between  structural  change  and  internal  affections. 

Cretinism  at  once  suggests  itself,  the  domain  aad 
nature  of  which  are  best  defined  by  describing  it  u  a 
mahdy  spread  over  the  CeDtral  Eniopeao  highlands,  and 
probably  connected  with  the  action  of  certain  upland 
waters  on  the  production  of  goitre.  It  has  been  founci 
that  in  liavaria,  .Swiizcrl.md,  and  Au-irta  these  waten 
contain  certain  minute  infusoria,  which,  when  intYodoceO 
intu  the  waters  of  diaaftc<edlecalHies,predBOgmiet<fctti 
on  the  inhabitants. 

The  bodily  structure  of  cretins,  resultiof  from  a  pecma- 
ture  arrest  of  the  growth  of  bone^  recalls  in  tfw  mo -it  v]^^d 
manner  the  descnptioDS  of  dwarfs  banded  dosm  b>  po[^>u 
lar  traditions.  Hence  it  seems  not  improbable  that  thi- 
degeneracy  may  at  a  given  point  have  resulted  in  the 
formation  of  a  definite,  although  possibly  not  pcrm-mcntl-- 
fixed,  type.  A  slight  general  influence  of  cretinism  ma', 
still  be  detected  in  many  places,  as  in  Salzburj^,  ani 
especially  in  Tinzgau  and  I'ongau,  where  the  natives 
present  a  strilcing  contrast  to  those  of  their  kindred,  who 
have  been  driven  by  priestly  intolerance  to  quit  dHot 
homes  and  settle  in  oe  Kertb  German  lowlands. 

The  opposite  defannity,  that  is,  excessive  growth  ol 
structure,  is  also  met  in  upland  regions,  where  its 
presence  recalls  the  legends  of  giants  who  usually  dtveli 
in  the  same  disiriets  as  the  (h\arrs.  In  fact  the  greatest 
irregularity  in  the  length  of  the  body  occurs  in  the  high- 
lands, although  mountaineers  are,  on  the  whole,  of  sb<»Ter 
stature  than  lowlanders.  Thus  the  natives  of  Hasle,  in 
the  Bernese  Oberland,  and  those  of  Elm,  in  the  Canton  oi 
Claris,  are  above  the  average  height  This  has  eeggetid 
the  theory  of  foreign  immigraiion,  a  theory,  however, 
supported  only  by  a  few  local  geographical  terms  ol 
somewhat  d  iubtful  origin.  In  reality  this  dcfonnity  m*y 
also  depend  on  pathological  causes.  At  Elm  a  case  hai 
occurred  of  gig.mtic  growth  netting  in  at  the  late  age  o» 
thirty-six  and  continuing  till  the  death  of  the  siibjeaia 
his  forty-second  year.  AlAough  we  may  be  still  igaontt 
of  the  first  and  true  cante  Of  this  disorder,  the  *  ''Hw 
of  analogous  cases  ki  the  same  locality,  the  mmsaal  abe 
of  the  inhabitants,  and  the  establisbed  fact  of  gigantic 
growth  fn  highland  regions,  all  seem  to  point  at  some 
subtle  relation  between  such  patho!' 'gica!  pbenoincn.-i  anc 
the  nature  of  the  soil.  Tliey  shouUl  perhaps  be  regarded 
as  due  to  the  action  of  organisms  in  the  aysten,  as  bss 
been  shown  to  be  the  case  whh  cretinism. 

Another  series  of  patho*ogical  s) mptoras  is  associated 
with  the  development  of  the  pigments,  which  have  hitherto 
been  considered  as  a  salient  characteristic  of  races.  A 
distinct  rdation  has  already  been  establisbed  between 
pigmentation  under  certain  pathological  conditions,  socb 
as  the  so  called  "  bronre-sk'n,"  and  a  morbid  ^{?\\c  of  tbr 
supra-rennl  capsules.  Since  then  special  attention  has 
been  directed  to  these  organs,  which  "ould  appear  to  be 
the  chief  centre  of  pigmeniary  development.  It  is  no* 
found  that  in  the  dark  races,  as  among  swarthy  indi 
viduais  of  the  fair  races,  the  medullar  portion  of  the 
supra-renal  capsules  is  aUays  pigmented.  From  this 
remarkable  coinddeace  it  may  be  concluded  that  to  tbe 
ftmctiooal  activity  or  sliiggishaese  «f  tkeee  vanadv 
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rimds  are  due  the  changes  so  frequently  occurring  in 
tnecolour  of  the  hair  and  of  the  other  cutaneous  organs. 
Hen  aUo  Ae  fMthologic  action  passes  step  by  step  from 
its  BMMt  anravatcd  forms  to  it*  lightest  m>i«ii,  mniginig 
at  liflt  in  ntnple  physiological  fanctiom.  The  dailc  races, 
ttotaUy  the  Negroes,  have  had  their  flf^n  ia  malarious 
regions,  whose  influen:c  generates  in  serious  cases  a 
deposit  of  pigment  or  melanosis,  occasionally  manifested 
under  the  form  of  black  tumours.  The  observations 
made  by  Prof.  Klebs  and  others  in  the  Pontine  Marshes 
and  Roman  Campagna,  show  that  the  malaria  is  caused 

S'  a  certain  iMcilliis  developed  in  the  soil  of  those  dis- 
cts.  Henoe  it  nay  in  this  case  be  admitted  tint  petho- 
kil^cal  acdoBS  of  a  comparatively  miM  form  may  exercise 
amodiMng  inflaence  on  the  structural  development  of 
man.  Iliey  should  perhaps  even  be  regarded  as  the  true 
causes  of  the  evolution  of  human  typ*-s. 

However  crude  and  even  unsatisf ictory  these  views, 
they  will  doubtless  serve  a  useful  purpose  by  directing 
attention  to  a  hitherto  neglected  Aeld  of  research.  They 
at  all  events  reopen  the  whole  question  of  the  origin  of 
human  varieties  a  qnestion  iriiich  cannot  be  considered 
as  dosed  until  monogenists  and  polygenistt  have  recon- 
ciled thcfar  differences.  The  author's  Aeocy  seems  so  far 
to  support  the  nionogenist  school,  inasmucfl  as  ft  tends 
to  account  for  present  diversity  by  natural  causes,  without 
the  necessity  of  having  recourse  to  several  independent 
centrcj  of  human  cvoKitiun.  The  weak  point  of  the 
theor)'  seems  to  be  that  these  natural  causes  are  them- 
selves confessedly  of  an  exceptional  character.  It  re- 
quires us  to  believe  that  the  human  varieties  were  evolved 
under  morbid,  that  is,  atmormal,  conditions.  Before  that 
oomdasion  can  be  aeoepled,  it  will  be  necessary  to  shonr 
that  the  normal  conditions  of  dimate,  diet,  and  so  Ibcth, 
were  inadequate  for  the  purpose.  Unless  this  is  done, 
the  normal  will  probably  continue  to  be  regarded  as, 
cateris  ptarikutf  more  eAeacioBS  than  the  abnormal 
causes.  A.  H.  Keane 


THE  GERMAN  EX  1' EDITION  TO  SOUTH 
GEORiUA 

'T^HE  lUlowing  is  an  abstract  ef  Ae  report  of  the  German 
^     Meteorological  Expedition  which  was  despatched 
under  the  international  scheme  to  South  Georgia  Island, 

in  lat.  54'  S.  and  long.      '  W. 

The  Kxjicdition,  which  was  chosen  by  a  Commission 
appointed  l)y  the  German  Government,  consisted  of  the 
following  members: — Dr.  C.  Schradcr,  chief,  observer  of 
the  Hamburg  Observatory;  Dr.  P.  Vogei,  sub  chief, 
mathematical  instructor  m  Munich;  Dr.  C.  von  der 
Steinen,  physician  and  toologlst,  physician  at  the 
Charity  Hospital  in  Beriin;  Dr.  H.  Will,  hotsnis^  of 
the  Forest  Academy ;  Dr.  0>  Claas.  matlwnwtician ; 
Herren  K.  MosthoflT,  engiDeCT,  and  A.  ZsdMUf  assistant ; 
and  a  few  sailors. 

The  object  of  the  Expedition  was  to  cflfect  meteorological 
and  magnetic  observations,  and  to  study  the  physical 
condition  and  the  flora  and  fauna  of  the  island,  as  well, 
as  far  as  permissible,  to  observe  the  transit  of  Venus 
on  December  6,  1882. 

The  Expedition  arrived  at  Monte  Video  on  July  4, 
1882,  by  one  of  tlie  Hamburg  liners,  and  left  that  place 
on  the  2  -rd  on  board  the  (krman  man-of-war  MoUke, 
after  having  adjusted  thtii  instruments  and  obtained  a 
few  domestic  animals. 

After  twenty  days' sailing  the  island  was  sighted;  on 
August  20  the  ship  reached  Royal  Bay  on  the  east  roast. 
On  the  shore  preparations  were  at  once  begim  for  rc- 
movinK  the  metre-deep  snow,  and  erecting  the  dwelling 
hoos^  II  X  8  metresi  turn  smaller  houses  for  the  roag> 
netk  observatiens,  an  astronoimiGat  observatory,  and  a 
sunll  tower.   A  house  was  also  built  for  the  cattle. 

All  the  scientific  members,  with  the  exception  of  those 


on  the  watch  for  reading  the  meteorological  and  mag- 
netic instruments,  met  daily  in  the  work-room  from 
9  a.m.  to  12  iieon,and  firdm  3  to  6  p.m.,  to aMcnte  the 
scientific  laboon. 

The  huRraments  were  md  every  hour,  while  Ae 
watches  of  the  twenty-fotir  hours  were  divided  so  that 
two  members  were  on  duty,  the  one  from  3  to  9  a.m.,  and 
from  3  to  9p.m.,  and  the  other  from  q  a.m.  to  3  p.m., 
and  again  from  9  p.m.  to  3  a  m  ,  and  in  this  manner  each 
member  had  two  days'  watch  in  tb.c  week.  On  the  1st 
and  I5tb  of  every  month  magnetic  observations  were 
effected  every  fifth  minute,  and  for  one  hour  on  these 
days  every  ttsentieth  second.  But  the  labour  was  not 
mnd  to  be  at  all  too  henvy. 

The  lowest  tesRpeiature  registered  was  - 1^*  C,  and 
the  highest  on  one  single  occasion  18°  C,  bet  the 
thcmiomctcr  varied  generally  in  all  seasons  between  -  5** 
and  -f  7°  C,  so  that  the  difference  between  winter  and 
summer  consisted  chiefly  in  the  length  of  the  days. 
Once  during  the  winter— in  August — the  phenomenon 
occurred  of  the  thermometer  during,  with  a  heavy  westerly 
gide,  to  14"  C.  The  westerly  and  partly  sooth- westerly 
winds  were,  during  the  winter,  the  wannest,  lAldi  was 
ascribed  to  the  orcnmetance  Atl  these  passed  •ver 
mountainB  some  sooo  metres  tn  height  protecting  the 

station  on  one  side,  which  m.idc  them  '*  Fohn-like." 

The  barometer  readings  \  aried  between  715  and 
770  mm.  1  he  lowest  readinj;s  were  never  attended  by 
violent  storms  ;  these  occurred  always  quite  unexpectedly 
when  the  glass  stood  at  "fair."  The  force  of  the  stoniis, 
which  generally'  lasted  twelve  to  twentyfour  hours,  and 
reaching  the  island  seven  to  eight  tioMS  n  month,  was 
calculaMl  tqr  a  splendid  Racknagd  anemometer.  The 
tide  was  cardutly  measured  by  d>b  and  flood  gauges. 

Falls  of  rain  or  snow  were  very  rare  during  the  year, 
and  the  plateau  surrounding  Royal  Bay  was  already,  in 
August,  free  from  snow,  and  became  first  in  .April,  when 
the  ground  was  frozen,  covered  with  snow.  It  snowed, 
however,  several  times  in  the  middle  of  the  summer,  as, 
for  instance,  at  Christmas. 

The  most  frequent  winds  were  those  from  west  and 
south-west ;  the  noitheriy  ones  al»-avs  brought  fo&  In 
the  summer  the  weather  was  nearly  always  thioc  and 
hasy,  which  greatly  impeded  excursions.  Such  were, 
nevtfthCless,  undertaken  several  times,  and  the  highest 
peaks  of  the  arms—about  700  m.  — of  the  chain  of  moun- 
tains running  through  the  island  were  ascended.  The 
central  mountains  r.mgc  from  zooom.Xa  3000m.  'i  he 
chmbingof  the  slate  rocks  was  very  difficult  and  fatiguing, 
and  in  spite  of  every  eflfart  Ae  greatest  distance  covered 
was  only  about  a  German  geogimphical  mile,  and  the  task 
of  exploring  the  island  was  imponible  of  accomplishment, 
as  the  ghuners  could  net  be  jpasted  by  the  small  focce  at 
disposal.  The  mountains  often  abruptly  into  the  sea, 
and  the  highest  top?  were  about  15  km.  from  the  station. 
The  peaks  of  the  above-mentioned  arms  were  free  from 
snow  in  ^  summer,  and  then  covered  witii varions  kinds 
of  moss. 

The  only  rock  found  was  day-slate,  in  sotnt  places 
interspersed  with  varieties  of  quarts.  Even  the  blodu 
carried  down  by  the  glaciers  from  the  central  part  of  the 
iabnd— which  was  not  resched-^were  of  the  same  nature. 
^f  o  metals  were  found,  but  the  slate  rode  contained  a 

little  iron  ;  the  qu.mtity  was,  however,  SO  SOUll  that  it 

hardly  afferterl  the  needle. 

No  land  ir.atiun.ilia  were  found  on  the  island,  and  ol 
maritime  mammals  only  the  sca-elcphant  [F/ioot  pro- 
boscidea)  and  the  sea-leopard,  the  latter  in  very  small 
numbers.  They  did  not  breed  in  the  bay.  Of  birds  there 
were  several.  Two  kinds  of  pengullis  (KOoig  and  £sd) 
visited  the  island  in  grcat  numbers,  makiog  their  nests 
there,  which  always  foced  tiie  son.  The  eggs  were  very 
delicious.  During  the  pairing-season  large  quantities  of 
Procfllaria  giganUa  came  to  the  island,  whose  eggswSK 
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also  very  Kooii.  rriKciiiriii  aipensU — the  Ctps  PjgBOa 
— wu  a  iuouaer  visitor  only,  but  was  found  in  great 
lunnbanb  hitfWm  in  little  holes  under  the  turf.  This 
bird  was  so  pBwaited  by  a  Idnd  of  guii  that  it  only  left 
its  nest  afterdttk.  Another  tpedmen  of  ProceHeria  aho 
visited  th«  island  la  the  summer.  It  was  named  "  Equi- 
noxalis."  There  was  only  one  kind  of  duck,  and  this 
became  very  scarce  through  shooting.  I  hc  number  of 
cormorants  was  very  small,  while  the  albatross  (Dio- 
medca)  remained  during  the  summer  only,  when  it  made 
its  nest  banging  from  the  rocks.  They  bad  nuignificent 
hroVB  feathers.  Of  the  white  albatross  only  two  qpecinai 
ware  taant  but  tba  white  Dominican  guU  was  oommoa. 
Some  few  of  Ae  CUomis  oAo— (he  Mttarctio  Pifion— 
which  were  eaten,  remained  daring  the  whola  yeaTy  as 
well  as  a  singing-bird  of  the  size  of  a  lark. 

The  Unccl'n  finmJ  were  icw,  viz.  only  a  species  of 
Lmd-beetle  without  wings,  about  one  centimetre  long, 
resembling  the  common  German  Lauf-ka/er,  and  a  water- 
beetle  of  the  same  »ise.  A  kind  of  red  spider  was  caught 
under  big  stonOBi  Of  lower  nuritime  inveitaliiBtiBi  a 
coUectaoa  mi  aad^  which  has,  howev«r»  not  yet 
chaaMed.  The  gieatest  part  of  this  was,  however, 
obtained  when  the  tide  was  out  and  no  boat  wai  nacei' 
sary,  and  the  dredging  was  unsatisfactory. 

In  the  summer  two  spe  -ics  of  fish  were  caught  in  cahn 
weather,  varying  from  5  to  20  cm.  in  length,  but  none 
were  caught  during  the  winter.  The  Exp^ition  collected 
only  about  forty  species  of  land  and  water  plants,  among 
•he  foniMK  of  which  were  several  varieties  of  the  Tussack 
nas%  timkiada  «f  OMi^two  kinds  of  fera,andalittia 
ahmb  wMi  leave*  and  red  btossoau.  The  grass  was 
ravcnniisly  cori'.umed  by  the  rattle  and  the  goats,  but  the 
shecji  preferred  this  little  shrub.  Ur.  Will  is  under  the 
impression  that  he  has  discovered  some  new  varieties. 

The  transit  of  Venus  was  seen  in  perfect  weather, 
although  a  severe  storm  raged  at  the  time.  The  ingress 
and  egress  wen  clearly  observed,  as  well  as  the  fwogresi 
over  the  suafa  didc,  but  no  photographs  were  take%  as  Aa 
Ejtpedition  was  not  furnished  with  suitable  amamtas. 

The  island  posseised,  in  spite  of  its  desolateness,  a 
beautifi:!  Alpine  nature,  the  tranquillity  of  which  was  only 
broken  by  tlie  ronstant  thunder  of  av.il.inclies.  The 
dwclling-hoii w.i CDinforiiblo,  although  it  wnuKi  have 
been  more  so  if  each  member  had  had  a  separate  room 
instead  of  its  being  shared  with  another.  The  provisions 
famished  to  the  Expedition  left,  however,  much  to  be 
datired.  The  tinned  Australian  meat  was  tasteless,  and 
the  vegetables  bad.  Tha  miUc  (in  tins)  only  lasted  six 
months,  while  the  salt  meat  and  fish,  although  good,  were 
not  sufficient.  No  fresh  potatoes  were  furnished,  the 
claret  was  bad,  and  the  beer  «ai  soon  consumed.  The 
cook  did  wonders,  however,  in  the  way  ot  culinary 
achievements.  There  was  no  case  of  scurvy,  neither 
any  serious  case  of  illness.  Some  experiments  were 
made  dorinf  the  summer  to  cultivate  beans,  peas,  and 
|iotaioes,tmthqrlnilnd,as<ha  siM>ots  warn  dairayed  by 
coU  as  soon  as  above  tM  groond. 

The  Expedition  lefk  tiia  island  on  Saplembar  5, 1883, 
in  the  German  oorvatte  ifar£r,  bat  all  tha  honsei  were 
left  intact. 

Four  of  the  members  if  the  Expedition  returned  home, 
but  Dr.  Vogel  spent  a  couple  of  months  in  travelling  in  the 
Argentine  Republic,  while  Messrs.  Will  and  Clausare  nego- 
tiating with  the  Ai^entine  Government  about  taking  the 
command  of  an  expedition  for  exploring  the  course  of  the 
River  PUcomayo,  in  which  the  oelebritfad  aaplorer  Cre- 
▼eaox  lost  his  life.  Should  their  negotiations  fail,  these 
'gentlemen  intend  to  undertake  a  journey  to  the  Brazilian 
jiruvince  of  .Matto  (irusso,  and  ihence  in.ike  in  ex- 
ploration of  Central  Bolivia  (.Santa  Cruz  dc  I.t  .Sierra  , 
and  eventually  follow  the  watercourses  of  Mamore  and 
.Madeira  into  the  Ainaton  River,  and  then  the  latter  to  its 
mouth. 


ALLEN  THOMSON 

ID  O K.N  in  Edinburgh,  April  z,  1809,  Allen  Thomson 
had  nearly  completed  his  seventy^fifth  jonr  whan 
he  died  on  the  evening  of  Friday  last,  Maroi  at.  ifo 

was  the  son  of  John  Thomson,  a  distinguished  physiciin, 
who  was  the  first  occupant  of  the  Chairs  of  .Militar> 
.Suri,'er\'  and  of  l'alhoIo^,'y  in  the  University  of  Edin- 
burgh, and  It  IS  remarkable  that  both  chairs  were  founded 
on  his  own  recommendation.  Allen  Thomson  graduated 
as  M.D.  at  the  University  of  Edinburgh  in  1830,  and  in 
1811  he  became  a  Fellow  of  the  Royal  College  of  S» 
gaonsof  Edinbuigh.  Soon  after  graduation  ho  becaiM 
nn  extia*aniial  Lactnrer  on  Anatomy  along  with  WOHaai 
Sharpey.  The  atmosphere  of  the  Edinburgh  school  at 
this  time  was  highly  charged.  A  number  of  men,  after- 
wards famous,  were  either  students  or  extra  mur.il  teachers. 
It  is  suilicient  to  mention  the  names  of  John  Keid,  John 
Go<nl,i:.  Martin  Barry,  Edward  Forbes,  William  B. 
Carpenter,  and  John  Hughes  Bennett.  All  of  these 
became  distinguished  in  biological  science,  and  amongst 
them  in  these  days  there  was  the  dash  of  inteUcct  and 
the  rivalry  of  a  nobia  nmbition.  None  of  these  renaia 
except  Dr.  Carpenter,  who  must  feel  that  the  dt-  ith  of  his 
fi'iend  Allen  Thomson  is  the  severance  of  anoincr  link 
connecting  him  with  what  w.-is  undoubtedly  a  brilliant 
epoch  in  the  history  of  the  Edinburgh  medical  .ichool. 

Ur.  Thomson  filled  the  Chair  of  Anatomy  in  Marischal 
College,  Aberdeen,  from  1839  to  1S41,  when  he  was  ap- 
pointed to  the  Chair  of  Phyaiology  in  Ediabaigli.  m 
held  this  office  for  six  yMr%  whuw  he  was  transplaBted 
to  the  AnaModcai  Chair  in  die  Uaiversity  of  Glasgow, 
which  he  occupied  till  1877.  Since  then  he  has  resided 
in  London.  Of  his  scientific  honours  it  is  unnecessary 
to  say  more  than  that  they  came  without  stint  ;  but  pro- 
bably the  crowning  honour  of  this  kind  was  when  be 
filled  the  Presidential  Chair  of  the  Tlrilllh  rtiancialiwa  11 
the  Plymouth  meeting  in  1877. 

Alien  Thomson  had  a  double  career  to  a  greater  ex- 
tent than  most  scientific  men.  He  was  not  asBicly.by 
his  own  resesrdies  and  by  his  well-known  exhausoess 
stores  of  knowledge,  one  of  tho  Ic  uIuil;  living'  authorities 
in  the  department  of  cmbryolo^^y,  but  he  was  an  eminent 
public  man.  interested  and  influential  in  many  matter^  of 
social  and  scicntitic  politics.  In  Glasgow  for  many  years 
he  rendered  the  city  and  the  University  inv.aluable  s«- 
vice.  By  his  energy  and  tact  he  contributed  moietluui 
probably  any  other  man  to  the  great  wodt  of  boildlng  the 
new  University  on  Gilmore  HiU. 

But  vrfth  all  his  public  work  he  was  a  busy  man  in  his 
own  department.  His  early  work  bro  iL;ht  h:ni  reputat  or 
as  an  embryologist,  and  he  kept  it  up  by  many  importAn: 
papers  in  the  same  department  of  science.  In  addun-n 
he  wrote  on  physiological  optics,  especially  on  tin- 
mechanism  of  accommodation,  and  on  the  sensibility  o 
the  skin.  His  writings  were  not  characterised  so  nuick 
by  brilliant  originality  as  by  fscility  of  interpretation  of 
the  writings  of  others,  and  by  a  running  oommentary  or' 
his  own,  showing  that  be  had  repeated  the  observatioat 
he  was  narrating  with  th'j  elfcct  of  adding  a  few  factj 
here  and  ciiitin4  out  wh.^t  he  believed  to  be  erroneoys 
there.  His  method  u;  thon^'ht  and  literary  style  werv 
both  severe.  He  was  always  sceptical  until  coavioced. 
and  he  strove  to  get  from  himself  and  from  others 
accuracy  in  detaU.  Hence  he  was  inclined  to  be  sevwc 
on  new  discnverias  or  theories,  and  whilst  ready  to  Ga» 
was  rather  aot  to  oaaach  the  enthusiasm  of  a  tyro  by  i 
douche  of  cold  praise.  But  still  his  mind  was  open  asi 
receptive,  and  in  not  a  few  instances  lie  changed  hi? 
opinions  under  pressure  of  argument,  wliich  cannot  b- 
alwavs  asserted  even  of  scicntitic  men.  Dr.  ThomsO" 
always  had  a  t;rcater  interest  in  embryological  scieacr 
than  in  any  other  depaitinent  of  biology,  ana  none  haiic- 
with  more  delight  the  rise  of  the  modem  British  schoo^nc 
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deplored  more  deeply  the  loss  of  its  leader,  F.  M.  Balfour. 
Asan  embr>-ologist  his  fame  svill  depend  chiefly  on  the  clear 
interpretation  he  gave  to  some  of  ilie  descriptions  of  the 
German  school,  and  to  the  application  ho  made  of  these 
to  human  embryology.  An  adept  with  his  pencil  as  wiih 
his  pen,  he  gave  Ciqiression  to  bis  views  in  diagrams  that 

KDably  for  many  a  day  wiU  help  the  bewildered  teader. 
IS,  though  bis  name  will  not  oe  associated  witih  any 
ooe  great  discover}-.  Dr.  Thomson  will  be  recognised  ns 
a  |>otent  force  in  biological  science  during  this  century. 
His  own  work,  his  judicious  crilicisms,  fii ,  pi  1  ,rp:ial  inilu- 
ence,  his  cncouragemeot  to  workers,  all  bad  an  important 
part  in  moulding  the  piweilt late  Of  adeBtlfiC  thOUght  on 
biological  questions. 

As  to  the  man  Uoiatf,  those  who  knew  him  can  testify 
to  the  Idodly  conitc^,  to  the  simplicity  of  address,  to  the 
indeacribabfe  chaim  of  his  manner,  to  the  warmth  of  Ms 
friendship.  He  was  wise  in  counsel  and  arlroit  in  recon- 
ciling differences  amongst  men.  To  this  he  owed  much 
of  hih  siHji  il  power.  His  finely-moulded  and  venerable 
face  will  be  much  missed,  but  not  more  so  than  his  wise 
advice  at  the  council  board  or  to  the  yonng  man  who  has 
chosen  a  scientific  career.       JOHM  G.  McKknorick 


QUINTJNO  SELLA 

T^Y  the  death  of  Signtn-  Quintmo  Sella,  to  which  we 
bliefly  referred  last  week,  Italian  science  loses  one 
of  her  strongest  supporters  and  most  earnest  students. 
Although  some  of  tlie  best  years  of  his  hfe  were  devoted 
to  st.itesm.inship,  his  early  writings  on  mineralogy  were 
of  sufficient  solidity  to  establish  for  their  author  a  very  high 
reputation.    These  mineralogicai  memoirs,  contributed 
chiefly  to  the  Royal  Academy  of  Sciences  of  Turin,  were 
distinguished  by  a  profound  knowledge  of  crystallogniphy. 
When  the  GeMQgical  Survey  of  Ital^  was  about  to  be 
established.  Signer  Sella  was  commissioned  to  visit  most 
of  the  European  countries  where  .Surveys  were  in  opera- 
tion, and  in  1861  he  presented  to  Signor  Cordova,  then 
Minister  of  Agriculture,   Industry,   and  Commerce,  a 
valuable  icport,  "  Sul  Modo  di  fare  la  C.irta  Gto- 
logica  del  Regno  d'ltalia."    In  collecting  materiils 
for  that  report  he  spent  some  dme  in  this  country, 
and  totdc  the  wannest  interest  in  the  work  of  the 
Geological  Sonrey.  Ten  years  hter  he  prepared  an 
elaborate  report  on  the  mineral  wealth  of  Sardinia. 
When  the  International  Geological  Congress  was  held 
at  Bologna  in  18S1,  Signor  Sella,  as  one  of  the  most 
representative  scientific  men  in  Italy,  was  selected  to  act 
as  the  president  ;  and  those  vslio  had  the  advantage  of 
attending  that  meeting  carried  away  with  them  the  most 
pleasant  recollections  of  his  courtesy.   Si^BOr  Sdia  died 
at  Biella  in  Piedmont  on  the  14th  inst. 

We  direct  attention  to  the  letter  from  Prof.  Hashes  in 
oounaction  widi  a  memorial  to  die  Ittliaa  JWfwe/. 


iXOTES 

At  the  final  meeting,  on  Saturday  last,  of  the  General  Com- 
mittee of  the  International  Fisheries  Exhibitioa,  the  balance  of 
the  finds  was  disposed  of.  The  snrpliis  aaotmts  to  over 
15,000/.,  nd  of  this  to^oootl  were  aDolted  to  alleviate  the 
cUstres.H  (if  widows  and  orphans  of  sea  fishermen,  while  3000/. 
were  voted  a«  an  codowment  to  a  society  which  is  to  be  called 
**  The  Royal  Fisheries  Society,"  whose  functions  will  be  some, 
what  similar  to  those  of  the  Royal  Agricoltaral  Sodaty  ;  the 
remaining  aosof.  an  kept  la  fessne. 

'PnoroaOM  MMtrcMS)  IfcnMM^  and  Uiaaieffart  to  attsod 

tbe  jnbilce  of  Edinburgh  Uldwfslty,  a.^  tlclcgate?!  from  the  Uni- 
vcnity  of  St.  Petcrsborg,  and  Fh>f.  Rokbmaniaolf  as  delegate 
f^em  the  Uafwenrity  or  Heft 


j     The  great  gold  medal  of  the  Paris  Gec^raphica!  Society  h.as 
I  been  awarded  to  the  Deep-Sea  Expeditioni  of  the  Talisman  and 
7>azwt;tfHM'/afoUnMdallo  M.  Arthar  Thonar,  iorbisjmiMgr 
across  dm  desert  of  the  Northern  Chaeo  in  search  of  the  lemslas 

of  the  Crevnux  Kxpedition  ;  a  gold  mcfial  to  \\.  D«5sire  Charnay, 
for  his  Central  American  exploratioos,  and  especially  his 
reMaidMs  in  Yneataa. 

A  anrrivG  of  the  Governor'!  of  the  City  and  Guilds  ot 
Losdoo  Imtitnte  for  the  AdTsncement  of  Technical  Edttca. 
tion  was  haM  last  week  lor  the  purpose  of  rseaivlag  the 

Annual  Report  of  the  Council.  The  chair  was  occupied  by 
tiie  Lord  Chancellor,  The  Chairman,  in  moving  the  adoption 
of  the  Report,  said  that  the  Institution  had  arrived  at  a  critical 
point  of  time,  at  a  point  of  tune  at  wliich  he  might  reoaind  then 
of  die  progress  whidi  tliiags  had  ma^e,  bat  one,  noverthdcB,  at 
which  it  bscauiL-  iiL'cessary  that  they  should  recognise  the  import- 
ance of  proceeding  energetically.  With  respect  to  the  Central 
Inatitation,  the  buiktings  were  nearly  oomptoad,  and  it  was  ea- 
pected  that  the  poblic  opening  of  those  buildings  might  take 
place  in  June  of  this  year.  It  w.as  proposed  that  foor  profexors 
should  be  appointetl  to  the  Central  Institution — viz.  Profeiiora 
of  Cheauatiy,  of  Engineering,  of  Mechanics  aad  Mathftmatiw, 
and  of  PfcQfsiei^  die  wlMle  being  snperfaitanded  by  a  Board  of 

Sindiss.  There  ww](I  be  lil«ratnrics  princrly  fitted  up,  and 
WOcicsllOps  aiiU  drawing  olticci,  all  with  a  view  Ij  supplying 
I  initmction  which  would  combine  the  elements  of  those  funda- 
manlal  atndtes  which  oaderlaypcaotical  ait  It  was  hoped  that, 
as  time  went  on,  the  number  of  exbibitioos  and  sdiolanhipi, 
which  would  enable  jioar  and  meritorious  students  to  obt.iin  the 
benefits  of  the  Institution,  mi^ht  increase.  It  was  estimated 
that  9000/.  a  year  would  be  available  for  the  onintenaaoe  of  die 
Institution,  and  that  the  fees  of  the  sttxlents  wookl  aannal  to 
3000/.  That  would  give  ii,ooa/.  as  an  expected  present  income. 
When  the  grant  araouuteJ  tu  io.iko', ,  an  1  tlic  students  num- 
bered from  150  to  aoo^  psying  in  fees  5000/.,  the  income  would 
be  ts,ooof.,  and  it  was  esdoMted  diat  dwt  amooal  weald  he 
re<|'.!ired  for  roaintaimng  the  Institute  in  fiill  working  order. 
ra«u>ij  from  the  Central  Institution  to  Fiosbury  College,  the 
Cliairman  said  that  the  progress  of  th.it  branch  hid  been  very 
aatisfaetacy.  During  the  past  year  it  had  instructed  799  peiMnSr 
of  whon  too  had  lieen  day  sindeali  aad  the  rest  stndents  attend 
Log  the  evening  clas«c«.  The  day  students  h.td  t )  pass  a  pre- 
liminary examination  in  elementary  mechanics,  and  there  were 
six  free  scholars.  The  South  London  School  had  an  attendance 
of  jpe  stndents.  The  candklates  pnssntnd  lor  esaroiiiation  this 
year  were  2397,  being  an  inerease  over  the  ftnner  year  of  4e5» 

and  the  pi.«ses  were  1498,  showins{  an  increase  over  the  former 
year  of  276,  They  csme  from  104  centre-.,  showing  an  increase 
of  seven  eealies;  aad  thay  were  examined,  as  la  tiM  former 
year,  in  thirty-seven  subjects.  What  was  stUI  flMSeiCBMrkahie 
was  the  rapid  extension  of  the  desire  to  Iwve  the  benefit  of  these 
examinations,  for  there  were  now  prt  1  uri  i,'  fur  them  5S6:: 
students,  being  an  iacreaae  over  those  who  were  under  simUar 
ptepamrionfaithe  farmer  year  of  no  hai  than  1814.  He  naeg^ 
nised  with  gratitude  the  li!)erality  with  which  they  had  been 
supported  by  the  City  Guild;,  and  other  bodies,  and  he  could  not 
but  think  that  those  who  had  helped  them  so  far  would  help 
them  still  further.  Since  the  report  had  been  written,  the 
Skfamersf  Company  had  faicrcased  thtir  snbaoiptloa  for  the  ycv 
18S4  from  500/.  to  1000/.,  and  their  donatinn  to  die  hnildiqg 

fund  from  20  0/.  to  3000/. 

A  COKRESFONDENT  scnds  US  the  following : — "  Thcncwsche  nc 
for  examinations  for  adoiisslon  to  Sandhurst  which  h.\s  been 
agreed  upon  (it  appears)  liy  the  War  CMfice  and  the  Civil 
Service  Commissionen  mmt,  If  anmodified,  waris  sarioas  aril* 
chief  tosotalieadaeatloninpablls  sahools  la  whkhaar  fro- 
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portfonof  ilwpnpllintt  looUif  fenraid  to  iIm  cmy  uapro- 

ffssion.  ITiis  will  be  seen  from  the  following  scale  of  marks, 
w  hich  hiu  been  cosunnnicttod  to  the  CoinmiUee  of  the  Head 


ObUgalory  Su^jt-n ^  . 
iTkrtt  out  of  the  four 
to  be  taken  up  by  every ' 
aeniKdrte)  I 

O/'lioniil  S'ui'/ci/s 
{Oiu  only  to  be  taken ' 


MalheiaitfGI   iooo 

I  I-atiii   ,   3003 

I  Fr  3000 
,  German  ...  3^^"^ 

f  Higher 
Greek  ... 

I  Chemi-try    ...  1500 

Electiidtj  end  Magneliam  ...  1500 
Geoloey  and  ?tiysicel  Geo^phy  1500 

lEngluh  History  1500 

A  glance  at  this  table  is  sufKcient  to  shoir  that  the  authoritiu 
•  "e  holding  out  a  diitintl  btibt  to  canvlidates  to  eschew  the  ex- 
perimeatal  wieiMtM  altogiditr  j  nnd  whatever  their  intention  may 
be,  ^  reink  will  \m  IhcivdaeliB*  ofrieMMe  knowledge  among 
utnre  officers  of  Ite  Ml^lli^^  Miqr  to  the  lowc  t  pisMble 
loinimnm.  This  b  lordy  a  retrograde  itep  in  these  late  decades 
of  the  nineteenth  century.  Nor  must  it  be  forgotten  that  the 
application  of  the  same  scheme  to  examinations  for  admi«sioa  to 
Woolwich  is  contemplalei].  Not  only  will  every  candidate  be 
tndiuTrl,  if  he  can  do  so,  to  t.ikc  up  >ia)ply  the  four  suhjccts  in 
the  first  category,  but,  more  than  tbi%  the  i>cientific  ^ubjects 
<etdint»eor  nere  ■mhe—tlct)  will  oalf  hereafter  be  taken  up  by 
those  candidates  whoie  parfef  maacei  in  the  more  highly  rewarded 
subjects  are  hopdeu  the  aetentific  subjects,  in  other  words,  will 
liccome  himply  a  rffugt  for  m<\iio<rily  an.i  in,\'fii/i/. r.  .M^n 
who  are  spending  the  best  years  of  their  lives  in  oiubating  the 
tradiiloMl  prcjadieea  wMdi  eaiit  In  tUe  comtfy  in  fevovr  of  the 
older  studies  will  not  only  feci  that  they  have  to  c  jnr  ltun  of 
the  tardy  aud  grudging  recognition  which  is  given  to  the  '  new 
kariiing ' — they  will  feel  now,  and  justly  s  i,  tlut  they  have 
been  bctiajrcd  bf  thote  from  whom,  on  every  grooad,  they 
to  be  aUe  to  look  far  ■( 


Thm  Worshipful  Company  of  Oothworkers,  who  have  already 
givsB  3500/.  to  the  Andford  Technical  School,  have  also 
imoriwd  an  annual  Mbaertption  of  500/,  towards  the  working 
loftheaohool. 


Dl.  DouERCK  writes  from  Honjf  Kong  Observatory,  Fcbniar)* 
17:—"  The  builiing  of  the  Houij  Kong  Observatory  w.n  lie^^un 
in  June  1S83,  but  only  the  foundations  hid  been  lud  at  ih;:  end 
of  July,  whea  I  arrived.  The  main  building,  the  architectural 
details  of  wbieh  do  cre<Ut  to  the  SurTeyor«General'f  department, 
wi  -  f.  I  rmi>.hci!  by  January  I  th.at  I  covld  take  tip  my  ^c^i. 
dence  there,  and  tridiurnal  eye-ofaaervalioM  were  oommenced. 
Bcfan  die  middle  of  the  monlh  the  nagMlie  hot  «■>  ready, 
rimI  I  tost  no  time  in  making  a  complete  let  of  magnetic  olMe^ 
vationii.  I  expect  that  it  will  be  ponible  to  start  the  ulf-reeord- 
ing  app.iratus  by  M.ircli  I.  I  get  telegraphic  weather  infurmation 
from  the  Treaty  Ports,  Nagasaki,  Vladivutock,  and  Manilla, 
«ad  yHbOsh  wctfher  leporte,  wU^  as  yon  will  see  bom  one 

<lf  the  three  neirspaprr.  \^  liich  publish  them  (licnt  heNWilh)  alSB 

iadieate  winds  to  be  expected  from  the  gradient'." 

THI  liclgian  Royal  Academy  proposes  for  public  competition 
the  subjoir.ed  subjects  in  the  mathematical  and  physical  sciences : 
—.1.  To  resutne  and  coordinate  the  resear^es  hitherto  made  on 
(heialqgratieiiofllaear  eqaatloasof  the  second  order  with  two 
variabla^  and  to  eonpleto  this  theory,  or  at  least  advance  it  by 
farther  original  research.  3.  To  e»ublish  by  fresh  experiments 
the  theory  of  the  reaction  of  bodies  in  the  so-called  nascent  state. 
3.  Fresh  spectrosoopic  researches  with  a  view  to  ascertain 
especially  vrfaethcr  the  ana  contains  or  not  the  ffBtial  con- 
stituent  principles  of  organic  compuun  is.  4.  A  compIeM  expo- 
sition of  ike  theory  of  deviations  from  the  vertical,  and  verifying 


whether  it  applies  to  existing  observations.  $•  Fresh  re 
on  the  nutritive  deposits  in  eateals,  and  especially  on  the 
formations  experienced  by  them  dnrinq;  germinaUoB.  6.  Fre^h 
researches  on  the  dcvelopmcii".  I  if  th  ' 'ri  efiiatcies,  from  the  his- 
togenetie  and  organogeocUc  standpoint.  7.  .\  .study  of  the 
inflneaee  of  cuapwased  UJiygUi  oa  Oe vital  phenomena.  Medals 
of  the  intrinsic  value  of  32/.  and  24/.  are  offered  respectively  for 
the  l>c>t  papers  on  the  first  three  and  last  four  snbjcct*.  The 
papers  most  be  legibly  written  in  French,  1-lcaii  '1,  or  I^it^n, 
and  forwarded  prepaid  to  M.  Liafrc,  Pefmaneot  SccreUry, 
Pahbdea  Acad^adcr,  BMSNla.  Thqr  ara  to  ba  %wad  hf  a 
m-itto,  which  i<  to  he  repeated  ia  a  saakd  BOM  eaaftaiaia|^  Ae 
authors'  names  and  addressee. 

In  the  Amtriam  Jommti  if  &lmet  mmi  Artt,  vol.  siflt.  sad 
scries  p.  276,  a  letter  from  Rev.  George  Tone-,  I'.S.X.,  to 
Trof.  Silliman,  written  at  <Juito,  Ecuador,  DeccuiLer  13,  1856, 
describes  a  fall  of  ashes  from  Cotopaxi,  which  was 
di«iant,  in  which  a  parple  sky  was  noted.  The 
w  hich  the  mention  is  made  nms  as  fettews  1 — *'  Ye«efdayaMn> 
iog  wc  noticed  th.it  at  the  south  the  sly  1  an  unu  u\l  apjiear- 
ance,  being  of  a  purple  colour  for  about  gcc'  along  the  horizon, 
and  so  up  to  aboat  45*  in  hei^t,  the  edge  of  this  being  miaed 
up  niih  patches  of  white.  About  la o'clock  ashes  be^an  to  Call, 
hr>t  in  saull  quantities  ;  but  by  8  o'clock  the  fall  had  got  to  be 
so  considerable  a^  to  powder  the  cl  '.Ii  j.  1  lickly,  on  our  go;r-^ 
out  i  and  people  coming  into  a  b  )U>c  would  look  as  we  do  at 
home  when  oooiiBg  h  frwa  a  snowatorai.'* 

Tmb  exploring  expedition,  under  the  direction  of  M.  Rcfelt 
the  naturalist,  haa  agiia  left  for  Bokhara  oa  its  vnqr  t* 
Cbard^hui,  Kelif  Kabadlan,  and  Bsldshnar,  whence  it  will  pew 

cce  1  r  ;j  the  Pamir  pUtc.n  as  far  a-,  the  K.ishgar  frontier.  M. 
Schwartz,  the  aiitronomer,  accompanies  the  expediiton. 

Paor.  Osborne  Reynolds  will  give  a  disconrseat  the  Royal 
InNtitU'ion  to-morrow  (Friday,  March  jS)  on  the  Tkvo  Manners 
of  Motion  of  Water  shown  by  iuiperimeots ;  and  Prof.  T.  G. 
Boenay,  Aft  Prasldeal  of  the  Oeolo^eal  Sodaly,  will  g^  a 
diKoarse  on  Friday  (Aprfl  4)  on  *.he  Building  of  the  Al|.«. 

On  Monday,  at  9  ptm.,  a  violeot  shock  of  earthquake, 
accompanied  by  a  load  sabtemmean  rambling;,  was  felt  at  Fttaf- 

kirchen,  in  Southern  Hungary.  It  was  aKi  felt  in  Esse^g  anl 
all  over  Slavonia.  It  is  reported  from  Vierno  that  a  shock  iJt 
earthquake  was  fdt  there  aa  wcU  aa  at  Kaiaknl  aad  in  the  laayk* 

Kul  distiict  on  the  I3lh  insL 

At  one  of  the  hut  meeiiogi  of  the  Russian  Chemical  Sodaly. 
Prjf.  MenddMr  awde  the  follownig  intereaiing  eommsniaalaa 

^^ith  rej;rir  I  to  solutions  : — It  would  Iw  ca^sy  to  i>rovc,  w.thtlie 
data  of  Gcrlach,  Marignac,  Cremers,  and  SchilT,  that  iJic  volume 
of  a  given  amonnt  of  a  »alt  in  its  solutions  (for  instance,  of  a 
molecule)  varies  with  the  variations  of  temperatare  and  the 
degree  of  coaceatntiaa  of  tlw  sobabms.   It  increaaes  as  both 

increase  ;  aud  it  might  be  conc'udcd  therefrom  that  the  f^  rce  on 
which  solution  dcpen  is  varies  with  the  de^ee  of  coticcniraii  ,ru 
Stili(  another  conclusion  can  be  arrived  a',  if  Gras^y's  mca-ure- 
meats  of  the  decrease  of  volumsi  of  MaQ  aad  CaClf  be  takca 
into  account.  Interpolation  shows  that  these  solutions  arc 
i  reduc'-d  in  voUime,  by  prcs-ure,  as  the  auinunt  of  the  tU^soUcJ 
sail  varies  ;  and  the  reduction  of  volume  which  accompanies  the 
aolatiaa  eaahlea  as  to  calcnlato  the  corresponding  •prasrore.  It 
appeal!  dmt  to  each  m  ilecule  of  NaCI  dissolved  in  too  parts  of 
water  corresponds  a  nearly  pcmanent  pre>sure  lA  abont  120 
atmospheres,  whatever  be  the  degree  of  concentratio.i.  For 
CaCI^  the  pressure  alio  remaios  constant,  but  is  nearly  three  tunes 
the  abova.  Thns  if  the  teadeaey  tewaids  aolntion  be  mea..Arei 
by  [ircssMre,  ii  results,  for  the  two  salts  above  mention  •1,  t'.ia'. 
the  tiriit  amounts  of  salt  dissolved  exeriti:  t*!:  saai:  preiaure  as 
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tiic  la-.t  whic'i  brinj;  ihe  solation  near  to  stturation.  Prof. 
Mendel^eSr  points  out  that  researches  pursued  in  the  direction  jiut 
1— Honed  eoald  tbrjw  wne  Ugbt  00  the  Uitenul  lone*  urUcli 
•re  wtivo  in  wlaUoin  «fti 


It  appears  from  theeaB—Iinwrtof  ibeRimiMClwicoi  nd 

Pby&ical  Soeie^  that  the  ebemiml  scctton  ha'^  nnw  i6a  nwmbers  ; 
its  income,  indndb^  lemal  grants,  reached  5734  roubles  (about 
570/.),  and  its  capital  13,932  roubles,  of  which  7894  rujl  ^^s 
were  devoted  to  premioas.  The  pbjsical  Kction  has  103 
ONmbani  iti  iaeoaw  rawhod  1851  raaUes  and  iti  mphd 
16,000  rooblcs. 

ATfhe  aniutal  genenl  meeiiqg  of  the  tledcney  Mtcfoteopieal 
and  Natqral  nbtocjr  Sodety  hdd  on  Maivh  19  at  the  Horley 

II ill,  llaciiney,  a  valuable  microscope  wa;  [ircsentcd  to  the 
honorary  secretary  by  the  members.  The  p  esiJenr,  L)r.  Kf.  C. 
Cookf^  ht  puMeiUlng  dMtestimoniai,  made  some  highly  eulogistic 
reaMifcs  vpon  the  vautS  ^^d  naramittiiig  attention  given  by  the 
haoonry  Mcrelary  during  the  seven  yeirs  of  the  existence  of  the 
Sicieiy,  to  which  he  a-scribcl  its  prc-ient  flourishing  conditiin. 
A  silver  plate  bearing  thefoUowing  in  criptioa  was  attached  to 
the  inttrument  t— *'  Pwawttd  to  OiUb  Wttlaott,  Biq.,  by 
members  of  the  Hackney  Microscopical  and  Natural  Ifii'ory 
Society  in  appreciattoo  of  bis  services  as  lion.  Secretary, 
t9th  l&tfdi,  1S84." 

We  have  receive  1  from  ihe  Direcii  in  of  Schi  .Is  at  Tifli^  its 
annual  report,  and  we  arc  glad  to  rccugaise  that  cducali'jo  in 
the  Caucasus — which  is  perhaps  uiure  iBdcpeDd«dit  of  the 
Mini  try  of  Public  Instruction  than  other  parts  of  Russia — is 
[  reading  mire  rapidly  than  might  have  bsen  supposed.  On 
Jinuary  I,  1883,  there  were  no  lesi  than  116S  NchooU  uadcr 
tlie  supcrvi>ion  of  the  Ministry,  with  au  aggregate  of  So,S3S 
scholari,  of  whom  15,036  ere  gU*.  If  the  te  Jmdrii  tnA  1933 
Mussulman  schools  at  synagogues  and  masques  be  adde  l — "lo'.v 
ever  low  the  degree  of  education  g^ven  to  tiicir  18,647  '^^'"^ 
—as  also  31  schools  of  various  description',  military,  tlieo- 
Ingical,  and  iDwer  medical,  the  a>gi?egate  number  of  scholars 
woold  nadi  103.7S8.  There  b  this  (excepting  A*  Jcwiah  and 
Mus-ulman  scho  >!-)  one  schctil  for  cich  4880  inhabitant',  siKcly 
sjiU  a  very  low  figure  ;  but  it  is  a  little  higher  in  the  more 
•Icnscly  peopled  Northern  Caucasus  (I  to  30te  in  Knbatt).  Of 
(be  116S  adiooU  above  mcntiMed  there  were  105$  primary 
■choob,  whh  52,251  schoUrs,  ooe-fifth  of  whom  are  girls  ;  33 
higher  primary  schools,  with  5213  sab  ila^s  ;  5  schools  for 
teachers,  with  500  scholari  ;  8  techuical  schools,  or  Keals(kuUH, 
with  2312,  and  10  lyceuois,  or  hatf-lyceaau,  with  355$ 
»cholari.  We  see  with  pleasure  that  there  were  also  6  lyceums 
and  6  halMyeeums  for  girN,  with  the  high  figure  of  3127 
scholars.  The  diiltibution  of  cducatio:i  aiiutig  dilTerent 
uationAlitics  is  very  intere^tiag.  Of  the  above-meutioned 
Mhohfit  46  per  cent,  peretnt.  ««m  Rnoiaiu,  ss  per 
cent  Atownians,  17  Georgian',  and  5*2  Tartars  and  Circas- 
'laiis.  With  regard  to  the  pipuUtioii,  the  pnijwrtion  of 
Armenians  receiving  in  truction  is  I  to  41,  while  it  is  only  i 
ti>  44  with  the  Rttwiant,  x  to  75  with  the  Ceoigpann,  1  to  350 
«idi  Oe  CirMiine,  i  to  851  with  the  Tartar^  i  to  33  wtih 
jcH-s,  and  I  to  7  with  the  Western  Kuropeans  settled  in  the  Cau- 
casus, hlvcn  in  lyccum.s  the  Armenians  (l  to  838)  come  first 
after  the  Jews{l  to  210)  and  before  the  Russians  (l  to  866), 
while  only  1  to  11,237  Circasiiaaf,  I  to  935a  Tartars,  ami  l 
to  1246  Georgians,  enter  the  lyceuos.  The  Rosens  like  the 
li-chnical  sthi  oli  better,  and  the  daughters  of  the  functionaries 
l-ilcc  the  lead  in  the  lyceums  for  girls.  Altogether  the  tcntlency 
towards  edneation  is  well  felt  in  Northern  Caucasus,  and  it  is 
■Bweable  to  lee  that  in  secondary  tchooli— mate  and  fenale— 
II  to  IS  per  cent  of  the  scholara  aM  cUIAiB  of  paiaifll* 
•n't  Cneiacfca.  The  mabcr  of  lhe»c  rch'Mils  b  even  loo 


small,  and  _in  1882  nD  k-ss  than  441  boys  were  refused 
admiinjnto  Ijrceams  oaacount  of  want  of  room.  One  may 
be  Nto  that  this  tendency  would  be  still  greater  were  it  not  for 
the  want  of  symp  ithy  displayed  throughout  Ruda  wltb  the  eo> 
cilled  dasMcil  lyccum-,  '.vhctre  a  mechanical  study  of  Lnlin 
lakes  the  place  of  sound  instruction  in  natural  sciences.  We 
must  notice  also  a  beautiful  educational  map  of  the  Cawcaww 
which  accompanies  the  Report  fur  i88a  Owing  to  a  lyitCBa  et 
coloured  si^ns  of  diflereat  shapes,  one  scrs  at  a  ghaee  the  mm* 
l)«r  of  sch  >i>U  of  different  description  ,  male  and  female,  spread 
throughout  the  Caucasus,  as  well  as  whj  pays  for  them — Ihe  State, 
the  amnidpalities  the  vilbge  oonamaes,  or  private  peneot ; 
while  a  number  of  coloured  phitcs  ««  the  bocders  of  the  map 
show  the  tendency  towards  instractloa  in  dUEanot  provinces,  the 
natiomUdea  of  Oc  achobrL  eiad  to  on. 


We  arc  informed  that  Mr.  Robert  Hunt's  (the  Keeper  ol 
Mining  Record^)  large  and  ciroprehcn-ive  work  on  the  hblory, 
di>covery,  practical  devcl  ipmeni,  and  future  prospects  of  metal* 
liferoHi  mine^  in  the  United  Ki<»^'*«'^  under  the  title  of 
"Bri&b  Mining,  '  will  be  puUblMd  tariy  nezt  mon&  b^ 
BlaHNu  Cro>br  Logwood  and  Co. 


^.\'  IMPROVE!)  THLRMOELECTiUC  PILE 
FOR  MF  AS  (RING  SMALL  ELECTROMO- 
TIVE I'ORCES^ 

THIS  paper  ootitaias  a  deteription,  illastimted  fay  aketehet, 
of  a  new  and  convenient  form  of  tliermo-cbctrieap)>aratus 
for  measuring  small  electroraoiive  forces  by  the  Wtdied  of  oppv- 
sitinn,  and  of  the  method  of  constructing  and  ufalg  theapparatw. 

The  apparatus  consisli  essentially  of  a  scries  of  aboat  3<o 
pairs  of  borizin'a',  slender,  parallel  wins  of  iron  and  Germsn 
silver,  the  former  alone  being  covered  with  cotton.  The  wires 
arc  aljoul  8  inches  long,  fixel  m  Ic  !iy  side  in  close  mutual  OMf- 
tLici,  til  tu^h  insulated  from  c^ch  other,  as  a  continuous  flat  layer 
atwuit  if)  incliC".  lonj^,  in  a  \\ ooden  frame,  and  soldered  end  to 
enrl  ill  >inj;lc  continu  ■u>  scries.  Al»uUt  1^  inch  in  length  of  the 
opposite  ends  ijf  the  «irc-  .uc  fj-jsit  .Ii.jvvhu.-iiiIn  to  a  vertical  po.-i- 
tioM,  s )  as  to  enable  thorn  to  dip  nito  two  iiijuids  of  different 
temperatures  c  )nl»ined  in  two  long,  narrow  troughs.  The 
liquids  eaiplnyed  are  n  ni-coniluct  jr^ ;  this  was  f>und  to  !)« 
necessary.  The  one  for  the  h  >t  juni.ti.MiN  is  melted  parafTin 
kept  at  a  temperature  of  120*  C  ,  and  ilie  one  for  the  cold  ones 
b  nm-volatile  pctrdeum,  kno.vii  liy  tlie  ii.une  u!  "thin 
machinerv  oil."  Thi:  cikIs  of  tlie  wires  asc  iiiuiersed  about 
one-fourth  of  an  -.wdi  \n  11:0  '.i  |V.als- 

The  maximum  power  of  the  mstruuient  is  of  course  limited 
by  the  amount  of  dilference  of  temperature  of  the  two  linaids, 
and  of  the  two  scries  of  ends  of  wires  immcr>cd  in  th^ni.  Any 
Ijwer  degree  of  electromotive  force  is  ol.t.iined  liy  altac!iing 
a  copper  wire  to  one  end  of  the  seiies,  and  sliding  the  free  end 
of  the  other  tcraiinal  wire  across  the  middle  part  of  the  upper 
surface  of  the  wires,  from  that  end  of  the  series  towards  the 
other ;  the  Gcmaa  aUvcr  «if«  hefa«  bare  pcmrit  netalllc 
contact. 

An  apparatus  as  abave  described,  consisting  of  295  (  airs  ot 
wires,  had  a  resistance  of  95  6  ohms  at  16'  C,  and  by  a  differ- 
ence of  100°  C.  of  temperature  of  the  two  bath',  gave  a  current 
having  an  electro  notive  force  of  7729  volt,  or  with  a  difference 
of  130'  C,  I  CXJ5  volt.  Each  element  therefore  equalled 
XWOOafta  volt  for  each  C.  degree  difference  of  temperature. 

After  having  been  verified  with  a  standard  voltaic  cell,  such 
an  apparatus  (or  any  fraction  •  f  it)  may  itself  be  employed  as  a 
standard.  It  is  capable  of  producing  and  measuring  as  small  a 
degree  of  electromotive  force  as  a  34S6lst  part  of  a  volt.  Wheu 
the  potential  of  the  currents  to  be  measured  exceeded  one  volt, 
either  an  additMoal  pile  or  a  aUndaid  voltaic  cdOi  was  employed 
whh  it. 

Several  appnntos  of  lUs  kind  hate  been  neostmcted,  and 
a  large  nvnber  of  dctannfanitfaMi  «f  deetranotlve  force  have 
been  made  with  dicn.  Fifleen  ddenrinations  per  hour  have 
frequently  been  made ;  the  rate  of  working,  however,  depends 

uixm  the  steadiness  of  the  current  to  be  mrasnro). 

'  Abmacl  of  apaptr  md  befora  iIm  Birmingham  PiulaKipbical  Sociaiy 
rehnnnr  14.  Iqp  1m.  C.  Oon^  F.RA 
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THB  REVERSAL  OP  HALVS  PHENOMENON 

TN  a  recent  communication  to  the  Phy^ical  Society  I  meiitioiiwl 
*  amon^;  other  things  that  I  had  succeeded  in  revcisiiij,'  the 
direction  nf  the  Ilall  clTcct  in  iron.  It  ua-,  hnvcvcr,  I'uuiul  to 
be  so  cxcfctiintily  dilTicult  to  keep  the  two  ;nniu.  uhcie  the 
ealvanfinieter  connections  were  made  at  the  ;i  nc  pu'.enli.d,  evm 
for  a  few  secnids,  that  the  extent  of  tho  drdi.-ctiuus  due  to  the 
llall  eticct  cunld  only  1<;  roughly  guessed  nl,  and  the  cxjicriment 
was  hardly  a  satisfactory  i  iie.  1  believe  this  inconvenience  aroM: 
from  the  fact  that  the  irori,  iicin^' str.  .nsjly  magnetic  metal,  was 
slightly  displaced  whenever  the  polarity  of  the  electromagnet 
wasrevcj  L  1,  ilm,  lufting  the  pomts  of  contact  with  the  gal- 
vanometer wiri.-,-..  I  have  since  rc[>eatcd  the  experiment  with 
gold,  which  turns  out  to  be  perfectly  ea^y  to  work  with,  and 
altogether  more  suitable  for  the  purjjoie.  The  following  is  an 
account  of  four  experiments  : — 

Experiment  i. — A  piece  of  nearly  pure  gold  foil  5  cm.  loi^ 
and  3*5  cm.  broad  was  cemented  to  a  plate  of  elan  and  the 
whole  pJaoed  betwen  the  flat  pale  pieces  of  an  deotromagnet 
The  aii^  poiHli^  A,  •  (aee  figura)  of  the  longer  sides  of  the  foil 
were  coiuected  to  a  galvanometer,  g,  and  the  middle  pdiit% 
c,  F,  of  the  shorter  sides  to  a  batterr.  A  current  was  paaMd 
through  the  metal  fram  left  to  right,  and  the  electrooMgiwt 


excited  so  that  a  south  pole  waabcMndl  the  glass  and  a  north 
pole  ahive  it.  The  galvanometer  was  immediately  deflected, 
iiutii..iting  a  current  flowinji  in  the  direction  B  G  a.  If  either  the 
[ioI.li  i!y  of  the  magnet  or  the  direction  of  the  current  throagh  the 
foil  V,  as  reversed,  the  transverse  current  was  also  reversed  and 
tlowcd  in  the  directif;n  A  G  11.  This  is  the  ordinary  "  Hall  efTcct," 
and  the  dircclion  of  the  Iran-.vcrsc  cur.'cnt<  agrees  \sith  that 
mentioned  liy  Mr.  Ila!!  for  gi.ild,  llie  exle-it  of  the  deflecti'ins 
varied  from  al)  iiit  50  '.u  70  stn!t-  diMsa.ns  nn  each  side  of  zero. 
Similar  but  smaller  dellections  occurred  when  the  g.ilvanomcter 
was  connected  with  points  nearer  to  the  middle  of  the  plate. 

Experiment  1. — Two  longitudinal  slits,  F,  H,  atKiut  \  mm. 
wide,  were  then  cut  along  the  middle  of  the  foil,  leaving  a 
connection  4  mm.  w  idc  between  the  two  halves  of  the  sheet, 
and  the  former  experiment  was  repeated.  The  following 
are  the  details  ;  and  to  understand  them  it  most  be  remembered 
that  the  galvanometer  is  affected  by  two  causes  besides  the  trans- 
verse current :  (l)  by  the  direct  action  of  the  electromagnet  upon 
the  galvanometer  needle,  though  13  feet  away  from  it  ;  (2)  by  a 
small  permanent  cnrent  dne  to  the  &ct  that,  however  carelnUj 
adjai>ted,  A  and  B  an  aem  (or  hwdljr  em)  at  cnetlf  Ae  laiae 
potfntlal, 

The  fanage  of  ttie  galvanometer  wire  was  brought  as  nearly  as 
*"  !  to  zero  of  the  scale  before  beginning  the  experiment, 
I  oonnectioiu  were  made  so  that  a  cnrrent  hi  Ac  direction 
AO B  caused  a  deflectioi  to  the  left  (-),  and  a  cnncat  U  tht 
direction  b  c  a  canted  a  deflection  to  the  right  (-f). 
Upper  pole  of  magnet  north  : — 

Galvanouieter  key,  k,  raised,  deflection  -f  25  divs.' 
,,  ,,  depressed,  + 102  divs.= 

*  Due  solely  to  Um  action  of  lb*  msgnw  apoa  tlte  galYanometcr  r.ccdtc. 
"  Due  putfy  10  tk«  aoian  eClha  j 


putly  10  tha 


00  the  galTimomctcr  n«dlr, 
wftifiJ  to,  aiMl  putly  to  the 


Upper  pole  of  BMgMt  aoaHi 

Galvanometer  key  rai  ed,  deflection     -  24  diva. 
M        •!       depre>jted,  „         -  42  diva. 
Net  defections  due  to  current  (tabtfBCtiQg  eAct  of  Ihtl 
on  the  galvanometer  needle) : — 

Upper  pole  north  (toa-as=)-i-77  diva. 
„       aonth  (-4a<t>a4*)-i8di«i. 
Sum  of  oppoute  ^i^ni^^  dne  to  tnaevene  cncnt,  (77* 
iS=)9S*  waeOoetioiiaiieediMeefaaro  947*5 dim. 

The  sUta  therefan  had  the  efliMt  of  icdvcing  tlw  aoKHM  i< 
the  HaH  deflections ;  the  directkm  was  unafiected. 

Experiment  3. — 'Fhe  galvaoMneter  contacts  were  now  mine) 
from  the  ed^  to  the  pornt^  D,  K,  about  5  mm.  fitsaa  the  anddL- 
iine,  and  the  expenmenl  was  repeated  with  the  fdlonk 
results- 
Upper  pole  of  msgnet  north  :— 

Key  raised,  deflection  \-  18  divs. 
,,   depressed,  +165  diva. 

Upper  pole  south  :— 

Key  raiaad,  dcfleetiOD  -  JS  divB. 


dhr*. 

Net  dellect  ions  due  to  current  :  — 

L  j  per  pole  ii  ji  lh  (165  -  18  =  )  *•  147  dir=. 
,,         south  (180  +  35  =  )  +  215  divs. 
Sua  of  deflections  (  ue  to  transverse  current  (215  -  147  -  1 
Deflection  oil  each  ^ide  of  zero  =  34  div.«. 
Thns  when  the  galvanometer  ccntaits  were  near  the  ii>idii:c ' 
the  plate  the  deflections  were  almost  as  great  as  when  gir 
vanometer  was  connected  to  the  edges.    Hut  iktf  wm  m  I« 
opposite  JiruticH,  showing  tliat  the  Hall  efTect  WM  ICIUWL 
Experiment  4.— A  repetition  of  the  lact. 
Upper  pole  north  : — 

Key  raised,  defleclka  *  eS  distf. 
depeened,  „      +170  diva. 
Upper  pole  south  :— 

Key  raised,  deflection  -  24  divs, 
„    depressed,   „      4-190  din. 
Net  deflections  due  to  current  ^— 

Upper  pole  north  (170-388)  13a  diva. 

,,  south  (I70  +  Z4^)  194  div;. 

Sum  of  dcnecliiins  due  to  transverse  current,  (194  132  ^)62- 
Dcllct  i  III  on  each  side  of  zero  =31  divs. 

Tlic^e  results,  cutious  as  they  are,  were  of  couisc  not  -oci 
]H.-clcd,  the  exiicriment  having  fern  111  fact  devise,!  '-yt  t^t 
purp  j'C  of  toting  in  an  absolutely  conclusive  manner  the  ixr.- 
cieiicy  of  the  explanation  of  ilall'.t  phenomenon  by  siraim 
Peltier  edects  which  I  have  recently  pro|iosed  (sec  Natu^ 
p.  467). 

Supposing  the  magnet  and  the  battery  to  be  s^o  airang>?J  ti-r 
before  the  slits  were  made  the  points  .\  and  l)  were  in  strelcbr 
districts,  and  b  and  e  in  comi)rcs.-cd  di^tricts  of  the  meuH 
sheet,  then  the  t  licet  of  cutting  the  slils  will  be  p'lacticsU)  - 
divide  the  pl.ile  into  tWD  aidepciidcut  plates,  each  of  wLj«.; 
undergoe--  sti.iiii'*  similar  to  tho-c  originally  exis'.mg  in  ti*ei»>-> 
A  and  It  llierefore  will  still  be  in  regions  which  are  le-jicctnr 
stretched  .md  c  inpressed,  while  on  the  other  hand  the  rrg^ca  ■ 
which  [)     will  i.ow  be  compres!>ed,  and  that  in  which  E  t»  «.  • 
be  sti etched,    'ilius  as  regards  the  (loints  1>  and  £  tb<f  le^uit  U 
making  the  slits  is  to  reverse  the  strain,  and  in  consequcrce  i:< 
Peltier  effects  and  the  galvanometer  deflectiouN.    If  Mr.  iixf" 
own  theory  were  correct,  the  existence  of  the  ^^lits  shcutd  - 
nu  appreciable  difference  of  any  kind.   That  they  sboohi  hat- 
tbe  entct  of  imnuw  the  aclk»  of  the  mag^  apoti  tlM 
faaliagcthtrfaieoneamlile.  SanaroBS  ~ 


DR.  FEUSSNEIVS  NEW  POLARISING  PRISM 

TN  a  recent  number  of  the  Zabehrift  Jiir  IntirMmeHttmkmm^ 
(iv.  4»-5o,  February  1884),  Dr.  K.  Fcuvsner  of  Karbxcie 
has  given  a  detailed  description  of  a  polarising  peism  bfc-i 
devised  by  him,  which  presents  several  poinU  of  no^-elty,  «ai 
for  which  certain  advantages  are  claimed.  The  paper  also  ct> 
tains  an  account,  although  not  an  exbanstiye  ooe,  of  tke  ealr» 
polarising  prisms  whidl  have  fitoei  tiXM  to  tiawl 
by  means  of  different  cotohiaalionB  ef  Intlend  i 
tm  of  this  Mliieet  ia  aorttaaad  aad  aoMrbitt  4Ificrit  of  1 
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and  moreover  only  a  small  part  of  it  has  hitherto  been  translated 
into  English  ;  and  it  would  appear  therefore  thAt  a  brief  abstract 
of  the  paper  may  not  be  uithout  licnice  to  those  amongst  the 
readers  of  Natijke  «ho  xaaj  be  unacqaunted  with  the  original 
mcmous,  or  who  may  not  have  the  necessary  references  at 
band. 

Pottoittaa  Um  oid«r  adopted  by  Dr.  Fcuinw,  the  ml^Mt 
■uiif  be  Annd  iMa  two  parts  t— 

I.— Oton  Forms  or  Polmusiko  Pusms 

In  oon^afis^ 
points  which  need  attaliaai 
of  view,  the  diiecdoaof  (be 
is  shifted  to  one  side  of  or 

of  the  prism  ;  the  proportion  which 

to  its  breadth ;  ana  lastly,  the  position  of  the  terminal  facet, 
whether  perpendicular  or  inclit»ed  to  the  long  axis.  Tbcae 
cequiremente  are  fulfiUed  in  different  degrees      tlie  foUowiog 


oftbeiaU 

ny»  whether  it 


nranMtrical  to  die  lone  axis 
toe  leofflbof  the  prism  bears 


/ 


tig.  1. 


I.  Tkt  Niul  Mtm  {SUrn,  Nm  HfL  Jmmal,  1838, 
vL  S3).— Tbb  (np,  tl.  a*  is  well  known,  \%  comtracted  fh>m  a 
rtuMnbohedrwi  ot  loakad  spv,  the  length  of  which  imut 
be  folly  Ibvae  teas  as  UPHt  as  the  width.  The  end  faces 
•TB  ent  off  In  iwb  a  memiar  that  the  angle  of  72*  which 
fbCT  originally  form  with  the  lateral  ed^e  of  the  rhombo- 
benOB,  is  ndaced  to  68*.  The  pri<m  \%  then  cut  in  two 
in  a  pane  pmendicnlar  to  the  new  end  surfaces,  the  section 
being  carried  obliquely  from  one  obiU!>e  comer  of  the  prism  to 
the  other,  in  the  direction  of  its  length.  The  >urfaces  of  this 
section,  after  having  been  carefully  polished,  arc  cemented 
togetlicr  again  means  nf  Canada  bal>am.  A  ray  of  light,  on 
<-nterii^  the  uri  ni,  is  separated  liy  the  double  refraction  of  the 
cilc-si>ar  into  an  ordinary  and  an  extraordinary  ray  :  the  former 
undergoes  total  rcllec'.ion  at  the  layer  of  li:i|-am  at  an  incidence 
which  allows  the  extraordinary  ray  to  be  Iran  initted  :  the  latter, 
therefore,  passes  through  unchanged.  Thi^  principle  of  obtain- 
ing a  single  polari-^cd  ray  by  nicaiis  of  total  reflecti  ju  of  the 
other  i"!  c:  nim  -in  to  all  the  form*  of  prism  now  to  dc-cribcd. 

1  >r.  F«jj  s!ieT  gives  a  mathematical  analy-i^  of  the  paths  taken 
by  the  two  pr.lariHc<l  rays  within  the  Nicol  pri^m,  ami  linds  that 
the  craergciit  extraordinary  ray  can  include  an  angular  ficM  of 
29",  but  thit  this  extreme  value  holds  good  only  forray<  incident 
Ufxin  that  p::)rtion  of  the  end  surface  which  is  near  to  the  obtuse 
corner,  and  that  from  thence  it  gradually  decreases  until  the 
field  inclu  l  .'  m  an^le  of  oidy  ab  mt  half  the  previous  amount. 
He  find*,  moreover,  that,  althouj,'h  of  course  the  ray  emerges 
parallel  to  its  direction  of  incidence,  yet  that  the  rone  of 
polnriscd  light  is  shifted  to  one  side  of  the  central  line.  Also 
that  the  great  length  of  the  Nicol — 3  28  times  its  breadth — is 
not  only  an  inoonrenienoe,  bnt,  owio^  to  the  large  pieces  of  spar 
tlius  required  for  its  oonstmotion,  prisms  of  any  bat  smsJl  site 
become  very  expensive.  To  this  it  may  be  added  that  there  is  a 
flonsiderable  loss  of  light  by  reflection  from  the  first  surface, 
owing  to  its  ineliiMd  positioa  bt  ngard  to  the..Iong  ana  of  the 
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3.  7%e  Sktrtemd  NicH  Frism.—'X)nSs  arrangement  of 
the  Nicol  prism  is  comtracled  by  Dr.  Steeg  and  Reuter 
of  Hombnrg  v.  d.  H.  For  the  sake  of  ftdllty  of  numu- 
factOK^  the  end  surfaces  are  cleaTage  planes,  and  the 
oUi^  ent,  instead  of  being  perpendicalar,  makes  with 
these  an  angle  of  about  84°.  By  this  alteration  the  prism 
becomes  shorter,  and  is  now  only  2*83  times  its  breadth  ;  bat  If 
Canada  balsam  is  slill  u^ed  as  tine  cement,  the  field  will  occtipy 
a  very  unsymmetricsl  position  in  rcsard  to  the  long  axis.  If 
balsam  of  copaiba  it  made  via  a(  ne  index  of  refraction  of 
which  is  I  -50b  a  mrmmetrieal  fidd  of  about  24*  will  be  obtained. 
A  priam  of  tbit  kind  has  also  been  deiifoed  by  Flo^  B.  Haaert 
ofEiKnadi(Ags'.  wtfmr.eniL  189),  bat  it*  parfMnaaee  appeals 
to  be  faififkr  to  ibe  above. 

3.  Tkt  Nkd  Mm  wUi  Arfmdiemlat  JMk— Ite  tar- 
mioal  wfiMB  fa  fUs  priflB  iM  aanwiiilkuhr  to  tbe  kng 
axis,  and  Oe  aacdoMl  ««t  SHtMS  diHi  wAW^vithm 
75*.  Tbe  leafdi  of  te  prfMt  b  yyi  tfanas  iti  hreadtb,  aad  if 
the  cameol  baa  an  faidcx  of  reimeliMi  of  t'5*fL  flie  fisld  b 
symmetrieaUy  disposed,  and  inclodesan  angle  or  S7*.  FiIbim 
of  thu  kind  have  been  manufiictared  by  Dr.  Steeg,  by  Mr.  C.  D. 
Ahrens,  and  olbers. 

4.  TV  Fmeaull  Prism  {Comptts  tUnim,  1857,  xlv.  23^.— 
This  construction  differs  from  all  those  bitbarto  nentioiKa,  in 
that  a  film  of  air  is  employed  between  the  two  cut  turfkces  at 
the  totally  reflecting  mcdiuui  instead  of  a  layer  of  cement.  The 
two  halves  of  the  prism  are  kept  in  position,  without  touching 
each  other,  dy  t:,f.ui^  of  the  mounting.  The  length  of  the  ;,irisni 
IS  in  this  way  nuiLli  i educed,  and  amounts  to  only  1528  tniic< 
its  breadth.  The  end  surfaces  arc  cleava^^e  ]  lanes,  and  the 
sectional  cut  mat:es  with  them  an  angle  of  59*.  Tlic  field,  how- 
ever, iiiclude>  not  mure  than  al)out  o,  so  that  this  prism  can  be 
used  only  in  the  ca.'-c  of  nearly  iiarAlIel  rays ;  and  in  addition 
to  this  the  pictu'-cs  which  may  l>e  seen  through  it  arc  to  some 
fxfent  veiled  and  indi-tinct,  owing  to  repeated  internal  re- 
llection. 

5.  The  Ilartnai:h  Prism  {.Inn.  dc  Ch.  ft  de  Physiijue,  si  r.  iv. 
vii.  181). — This  form  of  prism  was  dcvi-od  in  1866  by  MM. 
Ilartnack  and  Pra/mowski  ;  the  original  memoir  is  a  valuable 
one;  a  Irand.Uiou  of  it,  with  simic  addition',  h.is  lately  been 
published  (  Journ.  0/  the  R.  Mic>\<u-i\f'iai!  .'ii>i .,  June,  iSSj,  428). 
It  is  considered  by  iJr.  Fcu-siicr  Ij  the  most  pctl-  cl  prism 
capable  of  !>eing  prepared  from  calc  spar.  The  tiid-.  of  the 
pri-'Ui  are  i>cr[ieudicular  to  its  Icnjjth  ;  the  section  carricil  through 
it  is  in  a  plane  |)crj  endicular  to  the  principal  axis  of  the  cry-.tal. 
The  cementing  medium  is  lirLseed  oil,  the  index  uf  refraction  of 
which  is  I  "485.  This  form  of  prism  is  c  riainly  not  so  well 
known  in  this  country  as  it  deserves  to  be  :  .i  very  excellent  one 
supplied  to  the  present  writer  by  Dr.  Stccg  is  of  rectangular 
form  throughout,  the  terminal  surfaces  are  19  x  15  mm.,  and 
the  len^  41  mm.  The  lateral  shifting  of  the  field  is  scarcely 
perceptible,  tbe  prisB  is  perfectly  colourless  and  transparent 
and  it*  peifanaance  1«  fir  aBPcrior  to  that  of  tbe  onUnan  Nieol. 
lbs  fiddef  view  aftidad  br-tUs  coMtaKtioii  d^awb  vpm 
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Mie  ccmentiiifj  substance  used,  and  also  upon  ihc  inclination  of 
the  sectional  ctit  in  regard  to  the  ends  of  the  pri^ni  ;  it  may  vary 
from  2cr  to  41°.  If  the  ii'm  is'  extent  of  field  i<  tnt  reiiuired, 
the  prism  may  be  ihortened  l>y  Ic-enin;;  the  .I'l^de  of  the  xcctio-i, 
at  the  expense  however  of  interfering;  with  ihc  symmetrical 
disposition  of  the  field. 

o.  754^  C/'"i  Prism  (Carl's  "  Kepertorium,"  xvi.  570,  and 
«Tii.  195). — This  is  a  modification  of  the  Foucault,  and  in  a 
similar  manner  includes  a  film  of  air  between  the  fectional 
wrf.icfs  1  tic  end  mrface*  and  all  <  the  ciu  carried  through 
the  |irism  arc  parallel  to  the  principil  axi<  of  the  calc  spar. 
The  ends  arc  normal  t  >  the  lentjih,  niid  the  fii-M  includes 
about  8*.  This  prisn  i*  very  short,  and  may  indcc<l  lie  even 
shorter  than  it  is  broai.  It  is  subject  to  the  -amc  defect  a*  that 
moUiootd  in  the  cue  of  the  FoocattU,  allhoufh  perhaps  not 
qdle  to  dw  aue  estant; 

IT.— Tki  Nxw  Polarising  Pbism 

Thiii  prism  diffen  very  considerably  from  the  preoedlqg  fonn*, 
nd  consistt  of  a  thin  plate  of  a  doublf  refracting  crystal 
cemented  between  t«ro  wedj^-sbaped  pieces  of  glass,  the  ter- 
minal faces  of  which  are  normal  to  the  length.  The  external 
form  of  the  pri-m  nuy  thus  ht  !>irnilar  to  the  Hactmclc,  the 
calc  spar  being  replaced  by  glass.  I'he  indices  of  nfintction  of 
the  giett  ftni  of  the  cementing  medium  should  eOffM|Mmd  wUh 
Ibtgmter  index  of  refraction  of  the  oryMl^  aad  dw  direetfont 
of  grcAtctt  and  least  elasticity  in  the  kiter  ami  Mad  bi  ■  plane 
perpendicular  t  >  the  direction  of  the  section.  Om  of  Al  aavan- 
t^ee  ckiiMd  f or  the  new  prism  is  that  il  dbpeoMB  with  the 
kqp  aad  idwhle  piecBt  of  spar  hithicto  fboad  Mewrary;  a 

helMiccs  may 
htler  idvanta^e, 
only  when  the  diflhrace  between  the  indices  of 
kr  Ibe  artfnanread  vttiMtdhuury  rays  in  the  par 
IM  or  it  fraUer  than  ia  calG^nmr.  When 
tlm  li  dta  CBM^  tlM  Md  baeoBM  colafsed,  and  the  lencth  of  the 
iaradMad. 

The  aababuwe  which  Dr.  Fconner  has  cmplojred  as  being 
most  sidtaMe  for  the  separating  crystal  plate  is  nitrate  of  soda 
{naintualptttr),  in  which  ihe  abTve-mentioned  values  are  w  a 
1*587  and  •  =  1*336.  It  crystallisd  in  similar  form  to  calcite, 
and  in  both  cases  thin  plates  obtained  by  cleavage  may  be  used. 

As  the  cementing  substance  for  the  nitrate  of  $0  la,  a  mixture 
of  gum  dammar  with  mnnobromonaphthalene  »vas  uscil,  which 
afforded  an  index  of  rcfr-icti  on  of  Inilei  1  c  .f  tliin  i>l.ites 

of  calcite,  a  solid  cementing  substance  of  sultu  u  inly  In^h  refrac- 
tive piwer  was  not  iv.iilah'c,  and  a  fluid  inediinn  was  therefore 
employed,  i-'or  this  purpose  the  whole  pri  ui  was  inclosed  in  a 
short  gla-ss  lube  with  air-tight  end«,  which  was  filled  with  mono- 
bromonapbihaleoe.  In  au  experitncntal  prism  a  mixture  of 
hnlaaa  of  tela  waa  made  tne  of,  ^viag  a  cemcai  with  u  iodex 
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of  rafeactioB  of  t'fis,  bat  the  low  reliaetiTe  paver  tetalled  in  a 
wry  aowidiwiMi  wdwcfloa  of  the  field.  The  extent  and  dia- 
powtiaa  of  ttw  idd  aiaiy  be  varied  by  alteriiw  the  'ndinatioo  at 
which  the  crystal  lamina  is  inserted  (Fig.  7),  and  thereby  re- 
ducing the  length  of  the  prism,  as  in  the  case  of  the  Hartnack. 

In  order  to  obviate  the  efTectn  of  reflection  from  the  internal 
aide  sarfacea  of  the  piiun,  the  wedge-shaped  blocks  of  glass  of 
iriddi  it  ia  built  «p  mmf  be  amde  aondi  bvoMdcr  than  wonM 


otherwise  1>?  ncce^fary ;  the  edges  of  this  extra  widti  «  » 
obliquely,  and  i^uiiahly  blackenetl. 

The  accTinpanying  diagram  (Fig.  8)  repre-enti  a  jr;  z  7 
cylindrii-.ll  cxlonnl  f  i  m  constructed  in  thi>  rair.ner,  tithw 
surface  litiiit;  that  of  the  incident  light.  In  this  the  fiddiiii;rr 
to  30°,  nnd  :  II-  Vreadth  is  about  double  the  length. 

I'r.  I'"en  -ntr  remarks  th.it  a  pri-m  similar  in  sime rKpf?' 
lii>  new  arrangement  was  dc\  i'ed  in  1869  by  M.  Jnmin  h.  r; 
h\-nii'ui,  Uviii.  22\\,  who  used  a  thin  plate  of  calc-ifux laciw 
III  .1  i_cll   111  e  l   with  bisulphide  of  carb-jn  ;  and  ilio  U  I; 
Zenltcr,  whi  replaced  the  liquid  in  M.  Jamin's  con«ract»i  '> 
wedges  of  flint  glas'. 

Aijionjist  others  the  carefully  considered  modiGcatiw cf 
Nicol  pri~m  which  have  recently  l>een  devised  byProif. ?.  • 
Thompson  (Phil,  Mttg.,  November,  1&81,  3<9  ;  and  Jnn.i 
Afitros.  Sm.,  AngUit.  1S83,  575),  and  by  Mr.  R.  T.  Ghjcte^ 
{Phil.  Mag.,  May,  i88j,  3S2)>  do  not  appear  to  have  hc<B  Vym 
to  Dr.  Fen-soer. 

The  Mlowlag  taboW  Tiew  of  diSBNatfacnu of  piiv^ 
priniM  is  taken  fiwn  the  eoad*4an  of  Dr. 
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T.  TiiK  Oli>  roL,\RISINO  Pkisms 

1.  Nicol'.*  pri^m 

2.  Shoit^ned  Nic'>l  p  i-ni — 

a.  Cemented  with  <':inada  balsuri 
h.        ,,        ,,       co]>.ii:a  ., 

3.  Nicol  with  perjiendiciilar  ends  — 

a.  With  (  anada  liaNam 
h.  With  ce;nrn»  of  index  of  »e- 
r  a  --i  111  o'  1  -515  ...  

4.  I"oUcanll'»  pri-ni  

5.  Ifarlti.ic-v'>  iir<s  ii— 

il.  C)ri'.;in.il  f  inu...   

I'.  With  \  \x;jc-,X  lul  1  

<.  W  nil  field  of  30"  

ii.  w  ith  ficUof  aa*  

6.  ( ilan's  prism  

II.    lllE  NtW  ri>l.\UIsl.  O  i'RISM 

I.  Whh  cale^par  :  lar^'est  field 
3.  ,,  t"i.ldof3n" 

3.  ,,  liiUl  of  20 

4.  With  nitrate  of  soda  :  large  t  1 1 
5-         M        M  SeHofao^'. 
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6.         „        „       fi«M  of  ajii*.  ;  so    17  ;* 

As  an  analysui^  pii  r.i  f  f  ab.iiu  6  m  n.  clcsf  «i<"^ 
13  5  mm.  I  ji  g,  the  new  prism  is  stated  by  its  inventor  "J^. 
the  mo-t  essential  >cr\  ice,  and  it  would  certainly  'PP*""*!, 
arrani;cmcnt  is  rather  be  Icr  adapted  for  smull  prismi  tl" 
thf  se  of  considerable  s  k.    Any  means  by  which  1  ^ 
l«>'arised  ligh:  of  large  diameter — say  3  to  3^  i:iche>— 
obtainetl  with  all  the  convenience  of  a  Nicol  »oiiW  ^  - 
advance,  for  spar  of  sufiicicnt  size  and  purity  for  ^ich  >  \^ 
has  become  .-o  scarce  and  therefore  so  valuable  tint  Urk''  !"^ 
are  difhcult  to  procure  at  all.    So  far  as  an  analj^'  f 
cemed,  the  experience  of  the  writer  of  ibi-  notice  wjiw  " 
the  opinion  that  improvements  arc  to  be  lo<iKcd  for  ntat-  -  - 
way  of  the  di-covery  of  an  artificial  crystal  which  aUotw  * 
the  polarised  rays  th.nn  by  farther  n»od ifi cations  depeai'^ '•? 
total  rencction.     The  researches  of  Dr.  Heraiatb  ^ 
nipba  e  of  quinine  \Pkil.  Mag.,  March,  185J,  '^'-  "^^  ^ 
vember.  iSsj,  316)  are  in  this  direction ;  but  er?»til^.  '-^ 
oo*eal!ed  ba::piilAite  require  great  roanipulative  sul>  >  ' 
prododkm.   IT  these  could  be  readily  obtained  of  >!■ 
tize,  they  would  he  toTalaatle  as  analysers. 

Tbi .  opinion  ia  snpnwtcd  fay  the  existence  of  an  '^^'^^ 
which  attencb  every  fom  of  analysing  prism.  It  ■<J'*!!!°^ 
and  espedaily  in  projeeti^f  appantai.  reiftbed  to  Kp"^ 
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the  focu5  of  a  system  of  leniea,  to  tint  tbe  nyi  may  cixm*  in  the 
interior  of  the  prism.  This  b  «•  vnfinrannble  position  for  a 
ptisnutic  analyser,  and  in  the  case  of  a  powerftil  beam  of  light, 
Sttdl  as  that  firom  the  electric  arc,  the  crouing  of  the  rays  within 
the  frint  is  not  unattended  with  danger  to  the  ccmwitwn; 
mlm&iMb  and  Id     MrfMS  ia  ooataKt  with  it. 

Fauir  R.  SLtiMAii 


ON    VARIOUS   SUGGESTIONS  AS    TO  THE 
SOURCE  OF  ATMOSPHERIC  ELECTRICITY^ 

\X^E  have  seen  that,  takiiif;  for  t;ranted  the  rlectrification  of 
'  clouds,  all  the  ordiniry  phenomena  of  a  thurRler>t<jrm 
V<*xcept  ^obt  lightning)  admit  of  ea^y  and  direct  explanation  by 
I  ho  known  laws  of  statical  ehctlkily.  Ttau  fiu  «•  «•  «• 
tuinparaiively  sure  ground. 

But  the  case  is  very  different  when  we  attempt  to  took  a  little 
farther  into  the  matter,  arvd  to  seek  the  source  of  a!mo4;ihcric 
electricity.  One  cause  of  the  difficulty  is  cx'-ily  sicn.  Il  i^  the 
scale  i>n  which  meteorological  phenomena  usually  occur  ;  so 
enormously  greater  than  that  of  any  possible  laboratory  ;irr,\iu;e- 
mcnt  that  cffcct«,  which  may  pass  wholly  unnoticed  by  the  most 
tcutc  experimenter,  may  in  nature  ri^  to  paramount  importance. 
1  shall  content  myself  with  one  simple  but  striking  instance. 

Few  people  tbi  ik  uf  the  immense  transformitiuns  of  energy 
which  accomjxiny  an  ordinary  shower.  Hut  a  vfry  easy  calcula- 
tion leads  US  to  startling  results.  To  rai--c  a  jvmnd  of 
"  ater,  in  the  form  of  vapour,  from  the  sea  or  from  uioist  jjround,  I 
leattires  an  amount  of  work  equal  to  liiat  of  a  horse  fur  about 
half  an  hour  !  This  is,  given  out  again,  in  the  form  of  beat,  by 
the  vapour  when  it  condenses  ;  and  the  pound  of  water,  falling 
as  rain,  would  cover  a  square  foot  of  ground  to  the  depth  of 
rather  less  than  orve- fifth  of  an  inch.  Thus  a  fifth  of  an  inch  of  I 
r.iin  represents  a  horse-power  for  half  an  hour  on  every  square 
foot ;  or,  on  a  square  mile,  abont'a  million  horse-power  for  four- 
teca  hours  I  A  million  horses  would  barely  havealandii^  room 
an  •  square  mile.  Considerations  like  thk  AOW  ttat  we  can 
•CBPWit  for  the  owst  viokat  bimiCMW  hy  dw  wmgy  mk  frMby 
t he  nwrt  eondeoMttoa  of  npoar  neqrini  for  the  eoBoondtaat 

tain. 

Now  the  modem  Uacliifteory  of  MMidMNn  that  the  par- 
ticles of  water-vaponrareaaaaeUthetUiMei«MawwlMc««nwt 
three  hundred  miUioas  of  lailUoni  of  nUUoM  flf  Am  Ia  » ibtle 
cable  iadt  of  saturated  steam  at  otdinanr  atmoepberie  pccasure. 
Tfak  ooffeaponds  to  1/1600  or  so  of  a  cabic  iadiaf  wetar»  i.t.  to 
aboot  avenge  niadfop.  Bat  if  eedi  of  die  ftpnr  particles 
bad  beeahyaay  came  ekiiiiied  to  out —dthiMtte  potential, 
aadj^OQW^jitja^^    ™*'*^pjy^J!|{^*]|tJ^  niadiop 

ThiB  it  appears  thai  tf  llNm  bt  aif  «MM  iriMi  WmM  ghe 
«ach  partideof  WLpoarea  deelHe  potwiHal,  ewa  If  ibet  potiillel 
wen mr MMller  tfnn  any  that  can  he  Mimed  by  ew  aaet 
dayeau  eleetmauters,  the  .aggregation  of  dmse  peiddee  fato 
raundrope  woald  easily  explain  the  charge  of  tbe  most  formidable 
iboadcKload.  Many  yean  ago  it  occurred  to  me  that  the  mere 
comiatt  of  the  particles  of  vapour  with  those  of  air,  as  they  inter* 
diffine  aoeoidbig  to  the  kinetic  theory  of  gases,  would  suffice  to 
pitHlace  the  eicessively  small  potential  requisite.  Thus  the 
•oorce  of  atmospheric  electricity  would  be  the  same  as  that  of 
Volta's  electrification  of  dry  metaU  by  contact.  My  experiments 
were  all  made  on  a  ••mall  scale,  w  th  ordinary  lalwratory  appi- 
ratn-..  Their  fjfncr.il  (iSject  was,  by  various  piocesses,  to  pre- 
ciiHtate  vapour  from  damp  air,  .and  to  study  either  (1)  the 
electrification  produced  in  the  body  on  which  the  vajwiur  was 
|>rccipitatc<l  ;  or  (2)  to  find  on  which  of  two  parallel,  ixilished 
plates,  oppositely  elt'ctrifiLd  and  .artificially  C'Xjled,  the  more 
rapid  de(xisition  of  mois  urc  would  lake  place.  Afler  many 
trials,  some  resullless,  others  of  a  more  promising;  chaiacti  r,  I 
saw  Ihnt  experiments  on  a  com]iaratively  large  scale  would  be 
aljsolutcly  necessary  in  order  that  a  definite  answer  might  be 
obtained.  I  communicatctl  my  views  to  the  Koyal  .Society  of 
Kdinburjjh  in  1S75,  in  1  nicr  that  some  one  with  the  requisite 
facilities  might  be  iiKluced  to  take  up  the  inquiry,  but  I  am  not 
aware  that  this  has  been  done. 

I  may  briefly  mention  some  of  the  more  prominent  attempts 
\shich  have  been  ma  Ir  t  >  .solve  this  carious  and  important 
problem.  Some  of  them  are  ludicrons  eamurh,  but  their  diversity 

iBrVMlUb  Bmd  ai«ha.aMMiaKer«e8o8abbMeiBgnls^ 
3e<Myeelfa»dksy,wtiiisaesltsm>ydli»idHI. 


The  oldest  notion  seems  to  have  been  that  the  som'ce  of  atmo- 
spheric electricity  is  aerial  friction.  Unfortunately  f.^r  this 
theory,  it  is  not  usually  in  windy  weather  that  tbe  greatest  deve- 
lopment of  electricity  takes  place. 

In  tbe  earlier  years  of  this  century  Fouillet  claimed  to  have 
established  by  experiment  that  in  all  cases  of  combustion  or 
oxidation,  in  the  growth  of  plants,  and  in  evaporation  of  talt 
water,  electricity  was  Invariably  developed.  Bat  more  recent 
experiments  have  thrown  doubt  on  the  first  two  conclu-ions,  and 
have  shown  that  the  third  is  true  only  when  the  salt  water  is 
boiling,  and  that  the  eleclriciiy  then  produced  is  due  to  friction, 
not  to  evaporation.  Thiu  t'araday  traced  tbe  action  of  Arm- 
strong's hydro-dectric  machine  to  friction  of  tbe  steam  against  the 
orifice  by  wbidi  it  escaped. 

StaenmaaAodMnattiibalai  tbepradaetioa  of  etmoephcric 
•taettldtf  to  iha  coadewatioa  of  vt^ov,  the  vmneof  one  of 
Pcdkifa  bypolhiMei.  Thi%  homnm^  It  a  andi  tee  pkatlbla 
gqcndws  that  of  Foailkl }  foriM  omU  lateMHid  a  pactWe 
uf  vai<our  carrying  poaMve  ebctzicUf  «Kk  ii^  aai  latras  an 

etiual  charge  of  negattfO  ilaClliBUy  »  <ho  natV  frm  WWU  }t 

escqied.  lHattoaBceMtfcrttanfiiadoaof  ihatwo  electrici- 
ties  whca  two  paitidai  of  vapearnllo  it  a  andi  lam  promising 
task. 

Peltier  (followed  by  Lament)  assumed  that  the  earth  itsdf  hat 
a  permanent  diaige  of  negative  electricity  whoie  dbtribotkm 
varies  from  tuae  to  time,  and  from  nlace  to  phee.  Air, 

according  to  this  hypothesis,  can  neither  nold  nor  conduct  elec- 
tricity, but  a  cloud  can  do  both  ;  and  the  cloud  b  electrified  by 
conduction  if  it  touch  the  earth,  by  induction  if  it  do  not.  But 
here  the  dilficulty  is  only  thrown  back  one  step.  How  are  we 
to  acc  lUnt  for  the  earth\  permanent  charge? 

."sir  \V.  Thomson  starts  from  the  experimental  fact  that  the 
layer  of  air  near  the  t;round  is  often  found  to  be  strongly  electri- 
fied, and  accounts  for  atmospheric  electricity  by  tbe  carrying  up 
of  this  layer  by  convecttau  canaali.  Bat  tUt  pnoMB  auB  oni^ 

shifts  the  difficulty. 

A  w  il  l  theory  h.vs  in  recent  times  been  proposed  by  BccoiUmL 
CorpuM-le-  of  some  kind,  electrified  by  the  outbursts  of  glowilK 
hydrogen,  travel  fioai  Hie  8oa  to  liw  Bpp«  ahala  of  the  aaiwa 

atmosphere. 

Muhry  traces  the  source  of  electricity  to  O  dhOOt  aflbol  Of 
solar  radiation  falling  on  the  earth's  surface. 

Liiddens  has  recently  attribute  I  it  to  the  friction  of  aqueous 
vai>our  a(;ain--t  dry  air.  Smne  still  Bure  recent  assumptions 
attribute  It  to  capOfeuqr  HHbea4nrfoa of  waMTt  to  the  psodac 

tion  of  hail,  &c. 

Blake,  Kalischer,  &c.,  have  lately  endeavoured  to  show  by 
experiment  tltat  it  is  not  due  to  evaporation,  or  to  condensation 
of  water.  Their  experiments,  however,  have  all  been  made  on 
too  small  a  scale  to  insure  ceri.iin  results.  What  I  have  just 
said  about  the  extraordinary  numl>er  of  vapour  particles  in  a 
single  raindrop,  shows  that  the  whole  charge  in  a  few  cubic 
feet  of  moist  air  may  altogether  escape  detection. 

And  so  the  matter  will  probably  stand,  until  means  are  found 
of  making  these  delicate  expetinteats  ia  ttie  only  way  in  which 
success  is  likely  to  be  obtamrd,  via.  on  a  scale  fiir  larger  than  is 
at  the  command  of  aaf  ordtaaty  private  purse.  It  is  a  question 
of  real  importanee,  aot  oi^jr  for  puo  Mknee  bat  fior  thepeanl^ 
and  ought  to  b«  thoroag|rif  aiftaa  byMMWwMdi  oalf  awautbf 
nation  can  provide. 


ONIVBRSITY  AND  EDUCATIONAL 

INTELLIGENCE 

Cambridge. — The  Oencral  Board  of  Studies  propose  to 
ap|)oint,  early  in  I'lastcr  Term,  a  numl>er  of  Headers  and  Uni- 
versity I.^turcrs,  including  the  following  :  a  Reader  in  Com- 
parative Philology,  stipend  300/.  per  annum ;  a  Reader  in 
IJ  lany,  stipend  too/.  ;  University  Lecturers  in  Sartskrit,  in 
Comparative  Pbiloloi^y,  in  .Mathematics  (one  in  each  group  of 
the  Tripos,  Part  3),  in  .\iiplied  Mechanic-.,  iu  Botany,  in  Ani- 
mal Morphology,  m  Ail.  iiictd  I'hy  i  ilo^'y  (three),  in  Geology, 
in  flistory  (five),  and  in  M  >ral  Science  ;  all  at  Jo/.,  except  in 
Animal  Mori  holoj:;y  and  in  (  Ecology,  to  which  lOO.'.  is  assigiml. 
Tbe  University  Lcctiiiors  will  for  the  ni  ist  pnrt  he  chosen  from 
such  Collie  Lecturers  .as  open  their  k-Liures  t  _>  t!;e  University 
gc  erally ;  but  the  Board  is  not  necessarily  restricted  to  .•■ULh  ; 
nor  to  persons  vrbo  may  apply.  Candidates  are  to  send  in  their 
UUMM  end  t«wtimonMihi  (if  say)  lo  the  Vica-Chanoellor  aot  later 
tkaaAfiaas.  ftiiiaiwrtooadttPolaBl— a aoahilHiiiK 
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tern  time  'shall  be  the  minimnin  during  two  term*,  for  each 
ketarer  receiving;  50/.  per  annum.  As  far  as  posuble  the  Uni> 
versity  Lecturer*  are  to  give  special  personal  attention  to  their 
pupils,  K>  as  to  obviate  as  much  as  possible  the  necessity  of 
private  tuition  in  the  subject  of  the  lectures  ;  and  the  students' 
tees  are  to  be  undcrstootl  as  juyincnt  for  this  personal  5Ui>ervi5.if  in. 

The  Special  Board  f  ir  Hi<>lo)jy  and  Geulogy  have  puLli^licd  a 
report  showing  urgent  nceU  f  r  a  Sciii./r  Lleuunstrator  in  KIc- 
uicutary  Biolugy  and  Animal  .M'jr()h()l<ij;y  at  200/.  a  yenr  ;  the 
classes  have  grown  enorm  lU-sIy,  cmi  c'Hicnt  nn  recent  changes  in 
the  M.B.  exauiinati'Mis.  They  recomuicud  ih.it  the  Lecturer-,  by 
who«e  aid  Mr.  Sedgwick  carries  on  the  work  of  the  late  Prof. 
Balfour,  shall  be  ap]>ointcd  University  lecturers,  I)r.  Hans 
Gaii^w  in  the  Adv.inccd  Morpbology  of  Vcrtedr.iles,  ai  d  Mr. 
W.  I\  k.  Weldon  in  that  of  Invertebrates.    Moreover,  they 

consij!-:  ..iL  :\-\-,\.x\A  1  ietiiuiuttator  »  wcU  otbwocmioiud 

dcmottslrator-,  .irc  nquircd. 

Prof.  Hus,'ho->  has  vsriitcn  a  ktter  on  the  >nliject  of  the  (ir  .|  nt  l 
Sed^ick  .Museum,  suggesting  tVat  cducatianal  utilityralhcr  thin 
architectural  display  should  be  the  princijial  ami  in  the  building, 
and  pleading  strongly  against  possible  curtailment  of  the  site 
available  for  the  new  museum  to  satisfy  demands  of  other  de- 
partments. The  area  now  proposed,  240  feet  by  50  feet,  with 
room  behind  for  future  exten-ion  by  annexes,  &c.,  is  n>>t  too 
Iwg*.  If  soffideat  space  can  l>c  secured  for  future  extension,  it 
b  bert  ta  pkee  tlie  museum  entirely  un  unc  t!  ui  ;  but  if  this  is 
not  ewtnn.  It  would  be  desirabl«  to  have  two  \aag  roooM  one 
abofBWMMMri  «idi  ao  feat  Mgh. 

SCIENTIFIC  SERIALS 
•  TlBI  Quarterly  ytmmal  of  AturoMopUal  Sciemt  for  Janiuuy, 
1IS4,  oontahis :— Notes  on  Echinoderm  taorpholaffjr.  No.  viL  : 
OB  the  apical  system  of  the  Ophiorids,  bjr  P.  Herbert  Carpeo' 
\m,  VLK,  (pliris  1).— On  tb«  iMwioiBtilw  of  the  primary  hirval 
in  (M  test  of  findiitls  Bwaoteau,  by  W.  Percy 

On  Ibe  origin  of  metamerle 
■M  otter  Borpliolopcal  qaestioDS,  by  Adi 
IIU^  (pistes  a  and  3).— On  certain  abooiailtiss  in 
mnm%^imt»mporaria):  (i) theoecmsMioftuiovaltttiit 
^)  ataHnHsBtlss  of  tlM  MMfanri  ooluM^  I9  A.  Gilte  BowM^ 
BbSe.  (plsls  4).'— Resesiehca  «■  tbe  Itrsiiilhlsf  digsslina  of 
laMrt&stSi^faT  Dr.  E.  Metsebnikoff  (translated  from  Aritllm 
ZuL,  bu^  Wim,  1883.— On  the  anoestrai  history  of  the 
inflammatory  procesa,  t>y  Dr.  £.  IfflMhaikoff.— The  stmcttirss 
connected  with  the  ovarian  ovum  of  Mannpialia  and  Monotre> 
nata,  by  Edward  fi.  Poulton.  M.A.  (plate  5).— On  theskeleto- 
trophic  tifsues  and  coxal  glands  of  I.imulu<,  Scorpio,  and 
Mygale,  by  Prof.  li.  Ray  Lankester,  M.A.  (plates  6  to  11). 

The  Journal  of  Pkysiohsy,  vol.  iv..  No.  6,  February,  1884, 
contains  : — On  the  electrical  phenomena  of  the  excitatory  process 
in  the  heart  of  the  frog  and  of  the  tortoise  as  investigated  photo- 
graphically, by  Dr.  J.  Burdon-Sanderwaand  F.  J.  M.  Page  (plates 
13  to  30).— Experiments  on  the  ears  of  fishes  with  reference  to 
die  flMJClion  of  equilibrium,  by  Dr.  Henry  Sewall. — On  the 
infloence  of  certain  drugs  on  the  period  of  diminished  excita- 
bility, by  Dr.  S.  Ringer  and  Dr.  M.  5>alnsbury  (plate  21). — On 
die  action  of  digitalis,  by  Dr.  J.  Blake.  -On  the  ooanlation  of 
tte  blood,  by  L.  C.  Wooldridge,  D.Sc— An  iavcstqtation  re- 
gawlin^  the  action  of  rubidiiui  and  csesiam  salts  compared  with 
ua  action  of  polas«inm  salts  on  tha  TMllricle  of  the  frog's  heart, 
kjrDr.  S.  RbD^  (plate  aaL—^asaeaoles  OB  the  fibdnfstoMat, 
uf  Sa  liSa,  M.A.I  and  J.  k>  Giuui,  BiSc 

TiiK  Jotiriiilcfth.-  J//-/,':,       •.'  SxUty,  Fcbniar)-, 

18S4,  contains :  -On  the  conslituent--  of  sew.igc  in  the  mud  of 
the  Thames,  by  Lionel  S.  Bcalc,  F.  R..S.  (plate?  1  104). — On  the 
modes  of  vision  with  objectives  of  wide  aperture,  by  Prof.  E. 
Abbe  (figures) :  and  the  n^ual  aoiusaij  it  flvrnt  rSMNllca 
relating  to  xooiogy  and  boUny. 

MirfM^iii»ii  ^fiAimck,  hd.  ix.,  Hflfllt,  aMMabat— On 
die  eOBtparative  anatomy  of  the  excretory  sexual  organs  of 
by  I.  A.  PalmcB.— Cootribntioos  to  the  comparative 
'  of  ashes,  No.  i. ;  on  die  eraaluin  olAmia  caiva,  L.,  by 
Dr.  IL'  Sagemehl  (plate  lo^ — oontribatioD  to  a  knowledge 
of  tibe  pssadobesooUae  la  osseous  fisbak  bj  X>e>  F.  Ifaurer 
(plates  II  and  le).— On  fhe  morphology  of  fhe  Btamnalian  teat, 
by  Hermann  Khatsch  (plates  13  to  17). 


in  diabetes,  by  Dr.  P.  Fcrraro. — New  researches  on  the  oonail 
and  pathological  anatomy  of  the  human  |<l.ice:i'A  and  of  tbatot 
mammal»,  being  the  substance  of  three  lef.ers  to  Prof.  Albc' 
Knlliker,  by  I>r.  G.  li.  l.rcilani. — On  the  ciliary  mosclc  in 
ri  ;ililes,  by  Dr.  Ferruccij  Mcrcanti. — On  the  repnxiuctioo  o' 
r)'tiheli>ini  nf  th  j  ante(ior  crvstalline  capsule  in  adult  antnul. 
under  normal  anil  pathological  conditions,  by  Dr.  F.  Falchi.— 
On  tome  il.in^cr>  from  lly's  excrement,  by  Dr.  B.  Grassi. — 0' 
the  course  .Tini  lerininarion  of  (he  optic  ners'e  in  the  retina  of 
ciocoiile  (Oj..'w/jii  liicitis),  by  Dr.  .-\.  laf  ini  (\Mlh  a  ;ilatr).- 
On  the  devclo[)inent  ut'  tlic  vertcliral  colunin  in  ii;-.-.coii~  fi  hf 
by  Dr.  li.  (lia^si.  —  N  it:ci;  of  the  death  and  «ritin:i:>  <>f  I  [.  ! 
Burresi,  and  of  the  death  of  Prof.  G.  R.  Krcolani  uf  Uolo^. 

ItimUa  SdeiMfito-imAmtrMtt  Pl»rtnu,  January  15. — A  dc 
scrii«tion,  with  illostnlioa,  of  the  seMnoseapic  clock  invented  bf 
Brassart  Brothers,  by  E.  Brassart. — On  the  harmonic  soaad 

prodnced  by  a  fluid  dischairged  through  a  tube,  by  T'ito  Maitix 
— Variations  in  the  electric  resistance  of  solid  and  pure  metalli. 
wires  under  varying  tcmi>craturc- ;  Part  i..  Hist     1  -.uin;, 
the  works  hitherto  issued  on  the  influence  of  tcnn  ht.i  ■  urc  '.3  tj' 
condnctibiliiy  and  electric  resist.^iice  of  solid     11  1  i  u  c 
by  Prof,   .Vni^elo    Kmo. — Accm  n:   olr    tlie    ..e  :in-in.  ande  cc-' 
electric  lamp  invented  by  'I'lhoii.  —  A  pra^-tic.il   applicalioo  c 
Newt^m's  rings  in  motion,  hy  I'rof.  Augu^to  Ivighi. — On  tht 
peii  xlical  migrations  of  the  Mymut  li^lts,  Gml.,  by  S.  .Vtsa- 
Palumhi). — On  the  nest  of  the  Crt.'phtlus  flavus,         Prof.  f. 
F.anzago. — On  the  inollusks  at  present  inhabiting  (he  fMVtetif 
Porto-Maariziut  Maritime  Alps,  by  G.  K.  Sulliotti. 

KemeemUi  id  Xmk  iHUmh  Limtank,  Felinary  7.  — Obimn 
rotice  of  Prof.  Eniliu  Coraalia  faiaetaiadj^  by  Prof.  LtxfciLt 
M  tggi.— A  short  description  of  tte  enatals  of  barium  fooul  c 
Vemasca,  by  Dr.  F.  SonsonL— On  the  importance  of  certaa 
symptoms  in  the  diagnosis  of  sciatica  and  other  a  flections  of  ik 
hip,  by  Dr.  G.  Fiorani.— Whether  eroaea  sfaoold  be 
to  follow  the  legal  professioa^  hf  Tni.  S.  VidarL 


socrsrrss  axd  acadbmibs 

London 

Reyel  Society,  Marcli  13.— "Notes  on  the  MicroaeofK 
Staetaie  of  aome  Rocks  finm  the  Andes  of  Eeoader,  eoBscHi 
by  Idiraid  Whramr.  Haw  II.  AndMaa."  Jtjr  IRtef.  T.  G. 

ICr.  WhjnBpaf  end  eaedhct  eMslMbd  \f§  bbi  ftvM  • 
Tbektiar  eaneim      eeedi-aat  or  west  aide  cf  tfcei 
Mta^ at tlevatioMpidMil^ aot  sscBiidhy  13.000 lg<L 
tbeat  ate  phdist<ncs  ees  aajitte^Mdaswcifi  in  wU^b 

hyperstfaene  possibly  ocean.  Vtt,  Whynpei's  onvn  coOeetjaa 
contains  specimens  of  the  great  lava  slrsam  on  the  west  side  ai 
Aedsaaa,  taken  at  abont  I3|340  feet  above  the  kb.  It  is  a 
an^e  aadeslte.  The  remaiBder  represents  the  rocks  fimiaig  ^ 
upper  part  of  the  mountain,  collected  from  a  moraine  aboe- 
16,000  feet  al)Ove  the  sea,  supplied  by  occa<'ional  crags,  wbfsi 
cr  i[i  out  throii;^h  the  snow  and  arc  mostly  inaccessi^ile.  TJsee 
are  a  series  of  augite-andcsites,  in  some  of  which  hypersthoe  a 
certainly  present. 

Lianean  Society,  March  20.— H.  T.  StaiBto■^  F.K^. 
TIM)  uwisMaal,  in  the  chair. — The  Rev.  Canon  Jaa.  Bahai;  Ife 
W.  iioakfaaak,  Mr.  Robert  Mason,  and  Mr.  Ed.  A.  HmAoti 


■Si 


dseted  Fallows  «f  dw  Society.— Mr.  J.  G.  Baker  ihuaai  sai 
made  reaatbs  one  aapposed  hybrid  batweaa  theOldfapfiMBaii 
<i^M0r)aailhaCo«is&p(/'.  wri>).---lBillHlMllea«f  Haaeas. 
aeertriliBtkm  to  the  kaewlady  ef  die  mmmdm^Mi^  WUhK 
Lael  Webingfaaai  eridUtad  •  bifs  and  lamsriiiMa  aasteaa- 
tidniag  a  pacSed  aMSa  ef  eooeoas,  also  specimens  of  the  iaaa» 
and  or  the  lame  of  a  speiiaa  ef  Congregating  Moth  of  tUs  gene 
from  Natal;  and  he  likewise  showed  a  live  aaou^ple  cf 
dipteroos  paradte  which  had  emeigcd  from  the  raocb'ii  e^ 
when  hatched.   He  further  stated  that  the  nest  sad  cositeau  k» 
been  forwarded  to  him  hy  Col.  Bowker  of  Doilaan,  and 
larvae  were  found  alive  on  its  receipt  in  England  in  Aogvst  ]»■ 
Many  of  the  larvx  remained  in  Uie  nest,  but  others  in  compaae 
of  tvieiily  t  1  fijrty  occa-i  n.ri'.ly  marched  out,  uviv^ng  in  c-obC-' 
serried  rank,  mucii  after  the  manner  of  the  l;i.'\.tr  uf  the  Pnxier 
sion  .MmiIi  {CHttJkocamfa).    From  Decemijcr  to  Febrttaiy  ahiK 
250  moths  emuged,  bat,  from  the  difficulty  of  obtainiag  thcc 
•  fgodg  all  dM^  I""  ' 
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The  imturc  iri'f.  t  cloudy  rescm'ilcs  A-'f^'u-  p.tn./i.  Ho:-.!., 
ih-^w^'h  under  the  l.\tter  name,  it  wouM  stfem,tli<fi  e  are  ^eve  al  wci! 
marked  I  jcal  race*.  Tlie  i;eims  is  founJ  in  West  Africa  a*  woll 
Natal  ;  and  it  api^ars  that  lu  the  several  species  the  coloiir, 
i/e,  ^hapc,  and  materiil  of  the  comrDon  nest,  as  well  is  t  n- 
1  ml iviiiua!  silky  cncoons,  markedly  differ.  The  h«bit.  cf  the  - 
Diotlu  when  suU  mort- fully  kniwii  in  their  ni  iw  haunts  u  ill 
yet  f  >rni  a  m^^t  intere-ting  chapter  to  the  iraveliei.  Of --/w.j/";.' 
f'nir  species  have  hilhert  1  been  described,  vii.  A.  zYn :/,:  (r  im 
Old  ('alahar,  A.  ambif^uti  from  Angola,  and  A.  rdiculata  and 
.-/.  /ijntiii  from  Natal.  To  these  Lord  \Valsi<</hani  add%  A.  rarUri 
f  cm  the  Guld  C-ia-t,  and  A.  injratla  from  the  Ca'nerooM. — 
A  piper,  on  the  hairs  occurrin;?  on  the  stamens  of  plants, 
liy  Mr.  Greenwooi  Tim,  was  read.  As  to  the  morphology 
of  these  he  sums  up  the  groups  thus :  (1)  simple  unicellular, 
subulate,  snv. oth,  Mahttf  Camiammia;  (a)  nniccllular,  .rabnlate, 
iiigose  or  pa;  illar,  Cmfkt*,  tftrimm,  Eutot-a ;  {3)  unicellular, 
flattened,  spathulate,  ruMM  or  MMt,  l^trtiuemm,  Ce'sia, 
Amtirrkintim  ;  (4)  plnricelliilar,  liiDiile,  MMOtb,  SiMtf  Adka 
todt ;  (5)  pluriceiltilar,  cimple^  rafoae  or  atriate,  Anafollis, 
TTkumMrui  !  <6)  plnriceUiilar  and  bnudM),  Brpto^lia  and  some 
famt  or  SMa ;  (7)  fdviodhdw  wilb  atandalar  ti&  Oxalis, 
Contra;  (8)  sraMoHlalir,  Cmvohnhts,  rfianum.—A  coimiin- 
nicatian «*i lod,  "dome  of  the  Cvl-I  >: tom:itoii<!  Rrvr)zu.-i," 
b]r  Aitinu  W.  Waten.  WMb  admittint;  th.it  the  group  pjs- 
MMM  feircihtiMMr*  ««iild)k  for  puooMa  of  wioptifie  datcv 
ndeathn,  ke  nefodidtti  polnis  ovt  flMt  the  oifaoOi  have  a 
greater  importance  than  that  hitherto  aeeoided  them  ;  alM  that 
the  connecting  pores  are  comparable  with  the  rosette  plates  of 
the  Chil>tomatn,  and  that  sires-  must  tie  I.iiil  on  the  size  of  the 
Z'loecial  tube,  ami  more  particubrly  to  the  p  isition  and  variation 
>if  Its  cliisurc.  The  authr)r  'talc.s  that  i  i  lliu  i  A*:!  1  t.iuia'a  (sim- 
p1o-.t  Mryozoa)  he  has  fo\ind  a  caliarcuurs  paitrijii  cl  i-in^  the 
tLiSular  /  >  iCLliini,  thus  protectinj^  the  colony  ;  whereas  in  the 
Ch.ilos'oinTa  there  if  a  hornv  operculum,  "hicb,  uu'ike  the 
•  ptht.T,  is  111.'  .1  -i^'n  o"  ik'.uh,  Ij.it,  bfiiv.j  niov  I'ule,  ].r.j'.<'Lts  ih'.- 
livinjj  iiolypiilc,  aiirl  throujjh  it  the  cjlony.  —  A  ]»a]>cr  wai  rs.vl 
on  the  lifc-hisl.  ry  of  .E~  idium  Mlidis,  by  Mr.  C.  H.  riowright, 
in  which  he  gives  the  results  of  a  feries  'if  e»)>erimeiit>, 
nuting  the  infectijn  and  appcar.mce  of  the  Uredo.  He  JifTcr;. 
ill  (3(>iiiion  from  iimst  authorities,  who  re;jard  the  .J'.ciJiiim  of 
th;  liai-y  as  .i  v.irirty  of  cioii^.^  iru  ii<<i^  while  he  dcmon- 
»tmtes  It  to  !ic  a  true  lii'ternxismal  t  rc  line — The  list  communl- 
cation  reui  \\:is  mv  Mr.  1''.  KiMoa,  01  ^nmc  I 'iiiomaccv  from 
th*  Island  of  Si>cotra,  in  which  a  number  of  new  species  are 

Geological  Soeletjr,  Marahc.— PrgC  T.  G.  Bonne]r,F.R.S., 
t  resident,  in  Iba  dnir.— F.  N.  Uande^  John  PotU,  and  Corbet 
WoodaU  tMN  dactad  Fellows,  and  Dr.  Charles  Barrois,  of 
LiUe^  «  Pore^  Correspondent  of  the  Society.— The  following 
communications  were  read  : — On  the  structure  and  formation  of 
coal,  by  E.  Wethercd,  F.G.S.,  F.C.S.  The  conclusions  on  the 
evidence  elicited  froai  the  author's  investigations  wure  (i)  tint 
some  coals  were  practically  made  up  of  spores,  other-,  were  n  it, 
tliesc  variations  often  occurring  in  the  beds  of  the  vame  seiui  ; 
ii)  the  .so-called  bituminous  coals  were  latjjely  mule  up  of  the 
■>ubstance  v»liich  the  author  termed  hyJrucar'iion,  to  which  wocl- 
ri>suc  uuil  .ubtedly  contributed.  .\n  ap()endix  to  the  pajier, 
u  rittcn  by  Prof.  Haiker,  Professor  of  liotany  and  Geology  at 
the  Koyal  Agricultural  College,  Cirencester,  dealt  with  the  de- 
termination <if  the  spr)rcs  seen  in  Mr.  VVcthered's  microscopic 
>cction^.  The  writer  concluded  that  the  firms  in  the  coal 
were  fr  jin  a  group  of  plants  having  affinities  with  the  iniMlcrn 
f;enuR  luvks,  and  from  this  Isoetoid  character  he  suggests 
(he  g;cneric  title  of pending  furt!i(T  inve-tigation. — On 
-.'rain  in  connect  ion  v.  ith  crystalli-atiuu  and  the  development  of 
[-•erlitic  structure,  liy  I  rank  Kutlcy,  l  -C.S. — .Sketches  of  South- 
African  geology  ;  No.  J,  a  sketch  of  the  high-level  coal-lield  of 
South  Africa,  by  \V.  11.  Penning,  F.C.S.  In  this  paper  the 
Author  gave  a  sketch  of  the  high-level  coal-field  of  the  Traiu- 
vnal  and  the  neighbouring  region.    Thb  coal-field  was  deacribad 

extending  400  miles  from  north  to  south,  with  an  average 
breadth  of  140  nailcs,  ao  that  its  area  is  about  56,000  sqtiare 
miles.  The  tract  oonaUts  of  an  elevated  plateau  forming  the 
'*  High  Veldts of  the  Ttansvaal  and  the  plains  of  the  Orange 
p  ree  State.  It  ^lopet  away  to  the  north-west,  and  is  scarped  to 
the  south  and  cast  hy  the  heights  known  as  the  Stormbei^  and 
I>mkcnsberg  Mountains  j  nemj  aU  the  principal  rivers  of  South 
Afirfca  take  their  rise  ill  Oii  tlMt  of  Und.  The  coal-bearing 
beds  fmadng  the  plateau  rest  aneoobnnablj  in  the  north  vpaa. 


deposits  probably  of  Upper  Palceoiiic  age,  dccihul  as  the 
.Mej^alie-berg  beds  In  the  south-we.st  the  Lower  K;iroj  beds 
underlie  the  coal-beds,  alsi  unc oiiftirmiSly.  Th?  b-Js  of  the 
high  grounds  consist  above  of  sandstones,  ciUctl  the  "  High 
Veldt  bed>  "  by  the  author,  aiiJ  beljw  of  shales,  f  ir  which  the 
name  of  "  Kimberley  beds  "  is  pnjKosed,  after  the  chief  lo-.vn  of 
Griqualand  West,  in  which  di  tri:t  they  form  u-.uly  the  whole 
surface.  These  t«o  series  are  conformable,  and  generally  lie 
horizontally..  In  the  sliales  coil  occur.i  only  in  minute  pitches  ; 
the  scams  of  coal  are  iiitcr^tratified  with  the  sandstones  into 
which  the  shales  p.i  --  up  L,'ra  luilly,  and  which  sometimes  include 
thick' bedded  grits  an  J  conghomcratcs.  Both  shales  sod  sand* 
stones  contain  interstratilkations  and  numerous  dykos  of  tBKp^ 
which  have  rarely  pr.xluced  much  alteratioD  in  the  sodiaeatarf 
beds,  from  which  the  author  Ooae1»ia»  fhat  tha  aniplioM  wera 
sub>aqueous  and  contemnoraBeoas»  or  nearly  so.  Owing  to  the 
persistent  !r>ii.:untality  of  the  rocks,  the  monaUdnt  and  valleys 
are  mnrely  carved  out  of  the  plateau,  so  that  Ikta  t''*TfTniTil  of 
the  deposits  is  easily  measured.  The  author  gava  QOO  liMt  as 
the  minimum  thickness  of  each  series.  By  a  coaparadve  sae- 
tion  it  was  shown  that  the  coal-bearing  sandstones  ("  High  Vddt 
beds  ")  are  the  *'  Upper  Karoo  "  of  Stow,  and  the  "  Stormbarg 
beds"ofDBiin.  The ''Kimberlay  beds'' are  the  Upper  Xano 
beds  of  Oaan.  la  tlM  btttar  jHyrt  of  Us  paper  toa  aothor 
notloai  Mafly  ^  diflkraot  leaalfiht  vten  oaal  haa  bam  fboad, 
aaady,  Naweatflc^  Laaga's  Nd^  Oa  t«baldaitba»  Mooataina, 
near  New  Seotftadt  Mfarnl  fjiaeaB  «■  (ka  Hi^  VaMt,  Wen< 
burg,  BiaadCioleb  ConHt  SpralL  Baqgrndorf,  and  Indwc^ 
twenty  mllas  east  of  Dordrecht  The  moat  northerly  point  of 
the  Tkannaal  where  eoal  has  been  found  is  on  the  Letsebo 
River.    West  of  the  Drakensbeig  coal  ocean  at  a  lower  level. 

Entomological  Sociaty,  March  5.— Special  General  Meet- 
ing.—Mr.  J.  W.  Dunning,  president,  in  the  chair. — Prof.  I.  O. 
Westwood,  hou.  life  precideni,  proposed,  and  Mr.  H.  T. 
Siainton  seconded,  a  propoaition  "That  it  is  deiifable  to  obtain 
f  >r  the  Society  a  Royal  Curter  of  laaorporatlon.*'  Aftara  diott 
di  cussion,  the  resolution  was  carriad  iww»  mm. 

Ordinary  Meeting.— Prof.  Wattiraad,  boa.  U'a  nmidcB^ 
in  the  chair. — ^Two  new  members  wara  ateded.— >llr.  A. 
1  itch  exhibited  a  laige  geodephagoos  larva  aaid  to  have  been 
coui^hedapatllaldoal^a  yonag  manwhowaa  aafieHi^tfiMi 

"     "    tfce  tnapiar 
becB  aied  in 
Iwes  expressed 
ana  other 

iM>t  of  t«tin  or  Gredc  derivation,  in  the  same  manner. — 
Mr.  E.  Saunders  read  the  condudii^  part  of  bis  synopsis  of  the 
British  Hymmoftera  Acmieatm,  part  ilk  Apida ;  and  uaa,  further 
notes  on  tha  teradaal  ■fffmrnn  of  acahata  ^mmtftmu 


Kiii.N!:fi;r.n 

Mathematical  Society.  .Nfarcli  14. — A.  j.  G.Barclay,  vice- 
))re-ident,  in  the  chair.  —  .NIr.  W.  J,  .Macdonald  gave  an  account 
of  rascal".^  "  Essais  poor  les  Coniques." — Mr.  R.  E.  Al  lard  ice 
read  a  paper  on  the  geometry  of  the  spherical  .surface;  and 
V\  >f.  Chrystal  Mva  sn  additional  proof  of  ooa  of  his  theoiens. 
—  Mr.  riiomasMuir,  F.R.S.E.,  eonttihalad a  nota  on  Uweoa- 

dcn-ali'  iii  of  a  special  continuant. 

Royal  Physical  Society,  M.irch  19.— Mr.  It.  W.  Peach, 
I  F.  K.S.K.,  F.li.S.,  president,  in  the  chair. — '1  lir-  fullo.ving  com- 
j  niunica!i  IMS  were  read  : — Notes  on  a  secon  1  c  jllcctio;i  of  birds 
and  eggs  from  Ccniral  L'ru;;uiy  (with  cxhilmion  vif  specimens), 
by  Mr.  |.  |.  Dalj^lei  h.— On  a  revi-^;  !  list  of  liritish  6'//i<«ri>«<l'<M, 
by  W.  E.  'Hoylc,  M.  A.,  h.  K.S.  i:  ,  ol  the  ChatUmger  Expedition 
Office. — On  the  I'.rea.l.^.lKane  Mines,  by  Messrs.  J.  S.  Grant 
Wilson  uiii  11.  M.  Cadell,  B.Sc,  of  II. M.  Geological  Survey 
of  Sco'laii  i  icomunniivHteil  by  permission  of  the  Director- General 
of  the  ( jcol  oLjical  Sur\ey).  These  mines  arc  situated  in  the  basin 
of  the  l  ay,  and  the  highest— those  of  Tvndrum — were  first 
noticed.  The  galena  veins  were  partly  in  a  Assure  traversing  tbf 
qaartzites  in  close  prosimity  to  a  larse  fanlt  which  the  authors 
bad  observed  for  the  first  tune  at  TTndrum.  Another  vein  existed 
in  the  fault  fissnre  itself  or  in  the  nuea  schists  which  were  brought 
down  by  it  against  the  qaartsilcs.  A  diflbreaoa  in  inclination 
brooght  the  two  fissurea  together,  and  at  a  certain  depth  tbcy 
found  a  conjoint  vein.  Below  the  line  of  junction  the  ore  almost 
disappeared,  as  had  been  proved  by  the  old  workii^  and  very  little 
ore  was  visible  n  the  portkm  of  the  conjoint  vein  exposed  on  tin 
aaifaoe.  IhavaiM  vara  of  qaartx  with  iipathic  icon  and  baiTtes, 
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I  than  fuurfect  io  thickness.  Thearewaidjk' 
tribotad  ia  iMMd  mddjr  parallel  diagonal  bands,  and  the  veiM 
iCKflBbbd  in  ibb  u  in  otW  putionliin  Umw  of  the  Upper  Hbn 
belomiler  to  too  Graddeck'i  **  Tjrpe  atuOal."  LcM  ore  wu 
Aeorcred  at  Tyadnm  i«  1741,  and  was  mined  viih  varying 
■ctM^tiD  186a,  efbeofhenintewefeolMiidoaed.  as  diey  had 
qatiia  cewad  to  j/a  cxpcnee*.  Cferaot  boa  en  «»t  kno^n  to 
rlncoa4dmdile(intiirit]rinaaMMof  lerptntine  at  Coirie 
I.nchaig,  bat  had  nerer  been  exteacively 
mriMd.   An  iatcre>ting  occomnee  of  grejr  and  yellow  copper 
oee  was  found  at  Tonuiadaahaa  oo  the  loutbera  uore  of  Loch 
Tay.    The  ore  was  diiaeininated  throt^h  a  mass  of  crystallins 
rock  resembling  diorit«,  which  had  been  injected  into  the  schists 
hardening  and  contorting  them  at  its  edges.    The  basic  rock  was 
in  turn  traversed  by  miihitiides  of  veins  of  pink  granitite,  which 
at  some  places  unitetl  nnd  formed  a  stock-like  mass  with  Urge 
pink  orthoclase  cryNtaU.    'i'he  ore  was  found  most  abundantly 
at  the  jiniction  of  the  two  rocks.    MolySdcn  glance  occurred  in 
the  .iciii  r<Kk,  but  no  tr.ice>  of  blende  or  :;aV  ii  \.\  1  been  dis- 
C'lVLTcd  .1!  Tnmnadaslian.     At  Corrai  Ilia  near  Aiilc  Hiaig  rich 
at^'entifcruus  ^;aloiia  vi  in-.  Iravcr>e<l  the  .'chi^ts  on  the  top  of  a 
hill  which  wa?.  capijol  hy  a  verie-«  of  calcareous  beds.  The 
galena  contained  frum  S5  ti>  60:1  imiices  of  silver  j)cr  ton  of  ore, 
but  the  veins  thinned  oui  ui;  pa-sin^  down  into  the  non-calcircoii> 
beds  below,  and  hfL.inic  i]iiiic  barren  at  a  licptli  of  loo  fret. 
There  were  snany  "I'ner  vety  ihinM-ins  of  pyrite>,  blende,  galena, 
&C,  in  1  he  I  'l  l  a  i.ill ane  <li~tricl,  1  ut  n  >ne  »  ere  thick  enough  to  be 
workeii  w  ilh  profit. —  I'r  f.  Ct)i>ar  1-wart,  F.k.S  M.,  exhibited, «  ith 
remark'-,  tlic  folhiwiiiL;  --i  •ccinien'; : — ( 1 )  the  Tad|X)le  li-h  (hamx  f  r 
tri/urens)  ;  (2)  the  (Ircat  Kurk-bcird  (/V^^rrj  ^/r»»'//i'./cj'l  ;  (3)  ijie 
Power  Cod  (GaJus  viinutus);  (4)  an  Albino  spccMiu  ii  of  the 
Haddock  {Gatiui  ,r)ilejinu-'\. — I'rof.  Kwart  also  exhibited  and 
descriJicd  a  new  hatchmg-box  he  had  devisee!  for  adhesive  e>:us 
ti  take  the  place  of  the  Americm  "Clark  "  hatching-box.  The 
T'hantage  of  Prof.  Ewart's  box  is  that  the  glas-c-i  are  arrange! 
in  a  horiiontai  poiition,  so  that  the  embryos,  when  hatched, 
paMateneeiBlo  eompiratively  still  water,  instead  nf  having  to 
run  over  and  under  a  varying  nunilier  of  vertical  glass  plate.*. — 
Prof.  Ewart  aliiO  deiicribed  an  ca--y  uie'h  x!  of  stocking  spawning 
bcd-i  capable  of  being  readily  usc<l  by  the  li-hcrtnen  tbein«elve<>. 
All  that  was  required  waa  an  ordinary  wooden  tub  and  a  shallow 
nhnoiacd  jroa  trajahoat  twenty  inches  in  diameter,  with  the 
DOttOCe  ffrnriltity  of  two  portions  each  hinged  to  a  central  bar 
so  as  to  open  downwards.    The  object  in  view  is  to  deposit 
stones  on  tne  spawning  bed  coated  with  fcriiliscd  ova.    To  do 
tbil  the  tray  b  placed  in  the  tnfa^  vhidi  is  then  filleil  with  sea- 
water.    Into  the  tray  a  number  of  Alt  alaiies  are  arranged  ;  the 
waCar  Is  ttiea  fertilised  and  the  ctOMt  ooalad  with  tqp.  This 
doBC^  (he  liay  ia  lowered  to  the  bottom  by  mcaas  of  Tour  cords 
— «M>attMiMdlotlMrinof  thetiay,  and  ooe  to  each  half  of 
thahottMi.  Win  (he  1117  tea  reached  the  laa-floer,  the  ooidfl 
atbiiAed  10  Ihe&Iae  bottom  areactfrab  and  the  tray  ranedbf  the 
covdeattadiad  to  ita  edge,  the  icmU  being  that  the  egg<eoated 
rtoaei  OTB  Irfl  at  the  bottom .  ^  fWimrthoH  the  fishennen,  with- 
ovtaaylroidtfaor  expense,  oowdoddiooor  joo  eggs  for  evwy 
herring  they  removed  fren  the  aaa.  aad  dma  do  thafar  beet  to 
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Aeademjref  Seiencea,  March  17.— M.  Rolland  inthecfadr. 
— On  the  new  map  of  Tnnie  to  the  scale  of  I  :  200,000,  now 
being  prepared  in  the  French  W.ar  Office,  and  the  first  six 
■beets  of  which  have  jtist  appeared,  by  M.  F,  Perrier.  The 
map^  which  will  be  completed  early  next  year,  will  comprise 
twenty  ihetMa altofethcr.  a^orm  with  that  of  Algeria,  of  which 
it  fonns  a  natual  eoatllMatlon.— Rcbtive  rapidity  of  combusti  on 
of  aipkMive gaseous  mixtures,  \n  MM.  Berthelot  and  Vieille. — 
Oa  tibe  aohition  of  a  very  eiteaded  dan  of  eqeations  in  quater- 
aJons,  by  M.  Sylvester.— Notiea  of  dw  hbonn  of  the  late  M. 
Sdk,  Correiponding  HeoAerof  dw  Seeliaa  of  IfhMrakgf,  by 
M.  Daahtde.— Notiee  of  the  second  volume  of  the  Emperor  of 
Bnail'a  "Kaeords  of  the  Rio  de  laneira  Oham  iatory,  by  M. 
Faj&->RaaMrks  on  a  note  by  Sir  fUehaidi  Oven  on  the  di<- 
eomyofamammal  (Tritylodon)  in  the SoothAfikan Trias,  by  M. 
AlbertGaudry.— ApplieationoftheiaaaadeMMthHq^aal^ht- 
lngof  astronomical  instruments,  by  M.  O.  Towae.— Ramifha  on 
the  irtiadows  ca«t  by  the  facnbe  on  the  penumbra  of  the  solar  spots 
(one  illnstration),  by  M.  E.  L.  Troavelot. — On  som  arithmctica 
"eations  of  the  theory  of  elliptical  functions,  by  M.  Stfcltjes 
I  a  new  geueralisatioa  of  the  Abelian  functiM%  by  M.  E 
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Pteard.— Oa  the  thra<t  of  a  mass  of  sand  with  horizontal  tp:a 
sarftee  agidast  a  vettloal  or  inclined  wa!l,  by  M.  J.  B3«sw>es. 
—•Theory  and  practical  formalas  of  magneto-e'ectric  mati  - 
with  alternate  cnrrent*,  by  M.  F^lix  I.ucas.— Note  on  H»]l » rl- 
tro-magnetic  phenomenon,  by  M.  A.  I.ednc. — On  the  liv  i  --^ 
lating  the  decomposition  of  salts  in  water,  by  M.  H.  Le  C.j« 
lier. — Note  on  the  action  of  chloruretted  .".'>i<--byde^  on  bc-:s 
in  the  presence  of  chluride  of  aluminium,  by  M.  Alph.  CfC  A 
—  On  the  addition  f>f  chl  iiidc  of  iiiiiiu-  !>i  ii.< )nobri_»raurci 
ethylene,  by  M.  Loui.s  Henry. — Note  nn  the  <li.ilv-.i,  of  ihcic 
of  the  gastric  juice,  by  M.  Ch.  Kichet.  —  IJi-iin'  u  i  n  of  (a 
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THE  "  ClfALLLXGER"  REPORTS 
Rtport  0/  ike  Scientific  Results  of  the  Voyage  0/  U.MS. 
"  Ckallmxer**  during  tk*  Years  1^3-7^  aMMfr^ 
ComnUMUd^Capt.  Ct-erQe  S.  Xans,  R  X.,  F.R.S.,  ami 
Ca^  Ftmmk  T.  Thompson^  R.N.  Prepared  under  the 
Saperintesdenoe  of  the  late  Star  C.  WyviUe  Thomion, 
Knt.,  F.R.S.,  and  now  of  John  Murray,  F.R.S.E.,  one 
of  the  Naturalists  of  the  Expedition.  Zoology,  voL  viii. 
(Loadm :  Putdidied  by  Order  of  Htr  Majesty*!  Govern- 
ment, 1883.) 

'  P  HE  eighth  volume  of  the  21oological  Series  of  Reports 
I     en  the  Sdentific  Rendtt  of  the  Eiqiedidon  of 

H.M.S.  Cha!lcn'.;,  r  contains  three  Reports.  Tktton  the 
Copepoda  is  the  second  Report  on  the  Entomoetraca,  and 
is  by  Dr.  G.  S.  Brady.  That  on  the  Cateareoas  Sponges 
:  by  Mr.  N.  PoK^jaeff  of  the  University  of  Odessa;  and 
that  on  the  Cirripedia  ia  by  Dr.  P.  P.  C.  Ho«k.  We 
learn  incidentally  from  a  note  by  the  editor,  Mr.  John 
Murray,  that  the  Repnrt  on  •fic  Foraminifcra,  by  H.  R. 
Brady,  F.R  S.,  is  now  (December  1^3)  nearly  printed, 
and  that  h  will  be  issued  at  once  as  vol.  ix. 

Dr.  G.  S.  Brady's  Report  on  the  Copcpods  contains  de- 
scriptions of  106  species,  for  12  of  which  it  has  been  neces- 
sary to  estaiUlth  it  new  genera,  Thesespedes  weretaiheo 
ilmovt  entirely  from  siirfare-nct  gatherinjjs  made  during 
the  cruise.  While  in  some  few  of  these  gatherings  no 
Copepoda  were  found,  Mr.  Murray  feels  certain  that 
these  forms  were  rarely  if  ever  absent  f  om  the  tow-net 
gatherings  when  these  were  examined  on  board  ship.  It 
seems  now  certain  that  die  sea  from  the  Fquator  to  the 

Poles  supports  rverywhcre  a  profusion  of  I'ntomostracan 
life,  chiefly  of  the  order  Copepoda.  The  apptarance  of 
these  little  crustaceans  on  the  surface  would  seem  to 
depend  on  conditions  not  yet  well  understood.  Night 
seems  to  call  them  up  in  larger  numbers  than  the  day, 
but  aometiroes  even  in  the  day  they  will  appear  in  multi- 
tode*  90  vast  as  to  colour  the  surface  of  the  ocean  for 
Instances  of  many  miles.  The  cold  waters  of  the  Arctic 
and  Antarctic  seas  arc  even  more  favourable  to  the  in- 
crease of  the  Copepoda  than  the  warmer  waters  of  the 
tropics,  and  Dr.  Brady  notes  that  while  individnals  of 
^ome  one  or  two  species  seem  in  tlie  polar  seas  to  pre- 
dominate^ in  the  equatorial  and  sub  tropical  area  no  one 
apedes  seems  to  occor  in  a  very  preponderating  abun- 

dance,  but  there  is  a  f  ir  greater  v.iriety  of  j^cncra  and 
species.  While  the  range  of  the  distribution  of  the  Cope- 
pods  is  extremely  wide,  still  some  forms,  as  Cahmms 
tinmarchicus,  seem  to  bo  characteristic  of  the  Arctic  seas, 
while  others,  as  Undina  danuinii  and  Euckata  prjtst- 
andrtet,  occupy  a  like  position  in  the  tropical  and  warmer 
temperate  seas. 

Dr.  Brady  follows  the  sevenfold  division  into  areas 
adopted  fas  his  Report  on  the  Ostracoda.  The  only  en* 

doubted  deep-sea  species  found  is  Pontostralioli-s  abysst- 
caiOf  a  single  specimen  of  which  was  dredged  in  a  depth 
of  aaoo  fiidMiiM.  The  fish  peiastes  described  are 
ramaitebljr  ftwy  and  with  one  exception  seem  to  have 
occurred  on  torface-living  fish.  It  would  perhaps  not  be 
safe  to  coodnde  from  this  that  the  deep-sea  fish  are  free 
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from  such  parasites,  but  is  it  not  possible  tliat  if  such 
forms  existed  they  may  have  been  torn  off  or  destroyed 
in  the  transit  of  the  liost  fishei  from  the  abyssal  depths? 
The  single  species  found  was  described  in  mmuicript  by 
the  late  Dr.  von  WitlemoCi  Suhm,  wlaeae  description  a  id 
figures  are  given.  It  is  called  Lerncea  af>ysssicola,  and 
was  found  on  a  specim.n  of  Ceratias  uranoscopus, 
Murray,  which  was  taken  at  Station  89,  from  a  depth  of 
2ACX3  fathoms.  It  is  a  strangely  attenuated  and  wonder- 
fully transparent  form.  The  thread-like  cephalic  region  and 
body  portion  together  only  a  little  exceed  13  mm.  in  length. 
This  most  importaat  Report  is  accompeoied  by  fif^-five 
plates,  all  drawn  by  tho'dtffled  hand  of  the  avthor. 

The  Report  on  the  Calcareous  .Sponi^es,  by  Mr.  A. 
Pol^jaeff  of  Grats,  a  giadnate  of  the  University  of 
Odessa,  and  a  trasted  pnpil  of  Prof.  P.  E.  Sdralse,  is'  a 

most  excellent  contribution  to  our  knowleil^je   of  this 
highly  interesting  group,  and  entitles  its  author  by  its 
coroprdwnsive  critidsm  and  by  its  attention  to  pracdcal 
details,  to  a  high  place  among  niodcra  systematic  zoo- 
logists.   The  author  had  much  invaluable  assistance  in 
his  work,  and  though  living  in  the  somewhat  ont-ef-fhe- 
way,  though  besvtiltllly  situated  capital  of  Styria,  he  had 
the  immense  advantage  of  being  able  to  consult  the  collec- 
tion of  Oscar  Schmidt.  It  is  with  pleasure  we  fully  recogw 
nise  the  good  use  he  has  made  of  all  these  opportunities, 
and  we  heartily  congratulate  him  on  the  result.  The  Cal- 
careous Spoi^ea  of  the  CkmtUtiger  Expedition  were  faund  . 
to  Ijclong  tu  thirty  species,  twenty- three  of  which  are  de- 
scribed as  new.    To  describe  these  was  a  comparatively 
easy  tadt,  and  to  arrange  them  in  an  orderly  sequence 
was  there  not  the  splendid  e^say  of  Frost  Hacckel, 
*' Die  Kalkschwiimme " ?   True;  but  there  was  just  the 
difficulty  :  for  the  twdve  years  that  had  elapsed  since  the 
appearance  of  this  most  remarkable  work  had  added  so 
much  to  our  knowledge  of  the  niorpho'o;;y  and  embryology 
of  this  group  as  to  expose  the  extremely  artificial  nature 
of  Haeckel's  system.    Possibly,  if  the  chapter  of  the  his- 
tory of  the  Calcareous  .Sponges  had  for  ever  closed  on 
the  publication  of  Haeckel's  ni  Miograph,  the  systematic 
arrangement  there  adopted,  ha.vever  open  to  logical 
attack,  might  for  convenience'  sake  have  stood  its  ground. 
But  as  a  natural  arrangement  it  would  have  ever  been 
open  to  a  destructive  criddsia.  Not  the  least  Important 
part  of  this  Report  is  the  free  but  generous  critidsm  on 
Haeckel's  classification  which  will  command  the  attention 
of  every  one  interested  in  the  group  of  the  Sponges.  It 
diould  also  be  read  by  all  working  on  ihe  details  ef 
structure  of  tlic  lower  forms  of  animal  life. 

It  would  be  impossible  in  a  general  notice  of  this 
Report  to  venture  Into  mintite  detailSf  but  while  referring 
those  interested  in  the  farts  to  the  first  two  dozen  pa-;es 
of  the  introductory  remarks,  we  may  observe  that  the 
author  ceodndes  that  "the  peculiarities  ef  die  canal 
system  of  the  sponges,  the  early  development  of  their 
mesoderm,  the  drcumstancc  that  it  is  just  the  mesoderm 
which  in  then  gives  ongn  to  the  generative  products, 
and  finally  the  absence  of  cnidoblasts  and  nervous  elc 
menu,  taken  altogether,  though  they  do  not  justify  the 
estabHshment  of  a  new  class  for  the  Spongas,«re  yet 
important  enough  to  entitle  them  to  occupy  an  indepen- 
dent position  among  the  Coelcnterata  as  a  sub-class. 
Withfal  this  dass  the  Calcareaas  Spooget  oocapy  aa 
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essentially  isolated  position,  and  as  a  group  these  may  be 
divided  into  two  orders  :  ( 1 )  Homocoela,  and  (2)  Hetero- 
ooria ;  the  former  with  the  siofle  l^unily  Aaconidae  (Leuco- 
sdeaia,  H«rbk.),  the  btterwMi^arae  families  SyeoridB, 

LeuconidiL',  and  Tci.  hnnid.v.  The  concludlni;  jjjrtion  of 
the  introductory  chapter  we  quote  as  showing  that,  bow- 
evOT  destnMstive  may  be  the  audior^  crittcttm,  be  if  not 
unmindful  of  the  merits  of  the  author  of  "  Die  Ka!k- 
scbwomme  i "  while  muiy  of  Prof.  Haeckel's  sutemeots 
tew  tlMu  proved  to  be  fbunded  on  onWi  it  niMt  never 
be  forgotten  that  it  was  his  Monn.;r.»ph  th.it  called  forth 
and  facilitate!  later  investigations,  and  if  we  are  forced 
to  agree  to  a  certain  mient  with  tlwjadgaMnl  of  M. 
Barrois  upon  this  great  work,  that  "  I'imagination  y  a 
trop  souvent  pris  la  place  de  1' observation  scientifique  et 
froMe,*  every  one  eriU  also  agree  with  aaetlMr  jod|pnent 

of  the  very  same  naturalist,  that  with  the  appearanrc  of 
Prof.  Haeckel's  Monograph  "I'histoire  dcs  Lpangcs 
calm  dans  une  phase  nouvelle."  M.  Poldjaeff's  Report 
is  accompanied  by  nine  jiMm,  inwliich  all  the  new  ionna 

are  fujured. 

The  Report  on  the  Cirripedia  is  by  Dr.  P.  P.  C  HoCk. 
Taking  Darwin's  Monograph  as  a  basis  of  departure,  the 
author  gives  us  (i)  a  sketch  of  the  development  of  our  know- 
ledge with  regard  to  the  Dumber  of  the  genera  and  species 
known,  their  geographical  and  bathymetrical  distiibu- 
tion ;  (2)  a  summary  of  what  has  been  added  to  oar 
knowledge  of  the  anatomy,  cmbryol.  ig) ,  &;c.,  of  the  group  ; 
and  (j)  a  discussion  of  the  different  opinions  published 
with  regard  to  the  cianifieation  of  the  group,  especially 
since  the  discovery  of  the  so-callcil  Cirri(>cdia  Suctoria  or 
Rhizocepbaia.  The  furst  of  these  sketches  is,  from  a 
fiumiatic  point  of  view,  very  interesting  and  inslructlve, 
shosving  both  how  much  and  how  little  is  known  as  to  the 
forms  to  be  met  with  00  our  coasts  or  in  our  oceans ;  and, 
if  properly  etodied,  tide  section  may  give  a  very  great 
impetus  to  the  local  study  of  these  forms.  We  read  that 
all  "the  Cirripedia  of  the  Baltic  belong  to  the  genus 
Bahnnsi"  but,  if  wo  are  not  ndatahon,  tlie  otreaely 
curious  species  Anelasmi:  st/u:t/ii  i>/.i  In-;  licen  found  on 
sharlu  in  this  sea,  and  specimens,  we  believe,  from  this 
locality  are  to  bo  Ibaad  in  the  Berlin  and  Dublin 
Museums.  To  the  record  given  of  species  of  fossil  forms 
described  smce  the  Uaic  of  Darwin's  Monograph  we  may 
odd  one  that  has  a  peculiar  interest  being  from  the  pen  of 
the  I  i?c  hi  ad  of  the  civilian  staff  of  the  CAa/Z^n^er  Expt- 
dition,  dcicribmg  Lortiuiu  macadiiini  from  the  Upper 
Greensand  of  the  County  Antrim. 

Out  of  seventy-eight  species  of  Cirripeds  represented  in 
the  Challenger  coUectton  only  nineteen  had  been  pre- 
viously recorded,  and  fifty-nine  are  named  and  described 
now  for  the  first  time.  In  1854  Darwia  |pive  the  number 
of  known  Cirripedes  as  147,  and  since  then  only  some 
^btecn  new  species  have  been  recorded. 

Of  the  thirty-foor  genera  of  Cirripedia  at  present  known 
the  species  of  twenty-eight  have  never  been  observed  at  a 
depth  greater  th  in  1 50  fathoms.  Two  have  been  found 
fiom  the  shore  to  400  iiathoms  (Alepas  and  Poecilasma). 
Balanns  occurs  from  the  shore  down  to  $to  fathoms. 

Dicliclaspis  ranges  down  to  10:0  fithoni^  ;  and  finally 
only  two  genera  (Scalpdlum  and  Verruca)  have  been 
observed  at  depths  greater  than  1000  fathoms.  The 
occuTTence  of  these  two  latter  genera  in  the  greater 


depdis  of  the  ocean  coincides  in  %  striking  manner  with 

their  palxontologicnl  history,  but  Dr.  Hock  h.is  not  been 
able  to  identify  any  of  the  recent  species  with  the  extinct 
forms  described  by  Darwin,  Bosquet,  and  Reuse.  Of 
genus  Scalpellum  only  eleven  specie*  were  known  up  to 
the  cruise  of  the  Challenger;  over  forty  species  were 
added  to  the  list  as  the  result  of  the  cruise.  The  majority 
of  the  species  are  inhabiunts  of  deep  water;  indeed 
Scalpellum  appears  to  be  the  only  genus  of  the  stalked 
Cirripedia  which  is  to  be  often  met  with  at  great  depths. 
It  is  also  worthy  of  note  that  the  observation  of  Darwia 
made  with  regard  to  the  number  of  specunens  of  Gnfpeds 
during  the  Cretaceous  period  may  be  mide  for  the  recest 
species  of  Scalpellum:  "The  number  of  species  is  con- 


siderabl^  the  individuals  are  rare."  While  the  species 
found  daring  die  Challenger  craise  amounted  to  flbrty* 

three,  twenty-six  of  these  are  rcjin^ented  by  a  ^irjle 
specimen  only ;  four  are  represented  by  two  specimens ; 
five  by  three}  two  by  fcar;  and  ofdy  six  species  as* 
represented  by  more  than  four  specimens.  The  study  of 
the  complemental  males  found  io  some  of  the  species  of 
Scelpdinm  has  given  some  very  Intcmsilng  rcselCB,  bet 
we  are  promised  a  more  detailed  treatment  of  the  orjiran- 
isation  of  these  little  creatures  in  a  supplementary  memoir, 
which  will  deal  widi  the  anatomy  of  die  gtm^^  nd  wUch 
will  very  shortly  be  published.  In  dw  t^flMl  Of  S. 
stnvmii,  Sars,  we  find  the  following 

"  On  opening  a  specimen  of  this  species,  dredged  in 
August  1883  by  H.M.S.  TriUm,  it  was  found  to  confesie 
uwiin  die  mantle  cnvity  a  ftw  iant  embryos ;  on  miem> 
acopic  examination  these  wore  mmd  to  mvw  poesea 
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already  the  Nauplius-stagc  and  to  have  arrived  at  the 
Cvpris-stage.  Tbe  exuvias  of  the  Nauplius-ttafls  still 
adhered  to  the  covering  of  th«  Cvjpds ;  cttU  it  was  not 
easy  to  make  out  whi<£  parts  luid  developed  from  the 

NaupUus  appendaRes." 

The  largest  species  of  the  geaus  knowa  has  been  called 
S.danvimlL  Onir a  ^le  specimen  of  this  iplendicl  farm 
was  dredged  during  the  Challen'rer's  cruise,  and  of  it, 
through  the  courtesy  of  Mr.  Murray,  we  are  enabled  to 
give  the  woodcut  illastntion  on  the  pnnoas  pi^  This 
specimen  was  found  as  represented  attached  to  a  man- 
ganese nodule  ;  these  nodules,  according  to  Mr.  Murray, 
nre  fimncd  by  concretionary  depositioas  around  shark's 
tnetb,  pumice,  and  other  substances  at  the  bottom  of  the 
sea;  it  was  dredged  at  Station  299,  December  14,  1875^ 
33°  31'  S.,  long.  74»43'  W.,  at  a  dcp  h  of  aifebtfaonu, 
from  a  bottom  of  gray  mud.  Four  large  complemontal 
males  were  found  attached  between  the  mantle  and  the 
scutum  at  a  short  distance  from  the  apex  of  the  vahreand 
close  to  its  occludent  margin.  Three  specimens  were  on 
the  left  and  one  on  the  right  side. 

Of  the  genus  Verruca,  ten  ipndns,  of  which  siaain new, 
were  found.  Thqr  are  amoi^  some  of  the  most  interest- 
fagr  forms  of  animal  life  collected  during  the  Expedition, 
and  prove  that  the  number  of  recent  species  is  much 
greater  than  had  been  to  this  snppoied  to  exist,  and  that 
the  genas  has  a  tne  worldwide  distribjtfon.  Of  the  six 
stations  which  yielded  VCRUCa  one  belongs  to  the 
Northern  Atlantic,  three  to  the  Southern  Atlantic,  one  to 
the  Pacific  uid  one  to  the  Malay  Archipelago.  By  these 
disrovcries  the  range  in  deptli  has  been  immensely 
increased ;  the  greatest  depth  known  to  Darwin  for  V. 
sitSmia^  O.F.M  ,  was  90  bthoms,  hot  the  six  new  Ckal- 
It-n^fr  species  inhabit  depths  of  from  500  to  1900  fathoms. 
Of  the  genus  Balanus  nine  species  are  referred  to,  and 
five  described  as  new ;  and  of  the  genus  Chthamahn  one 
nov  -aperies  is  descnhad.  This  memoir  is  aocompnnied 
by  thirteen  plates. 

Thevohmie  has  been  cdHad  hjr  Mr.  Mnmy,  and  is 
one  of  the  most  important  to  the  student  of  invertebrate 
forms  yet  published  of  these  Reports. 


GERMA X  Xrr.  TE(  PROLOG  Y 
Repertorium  ^ler  Dtuischen  MeUorohgie.  Ldstwgtn 
ittDeuisekm  in  Sckriftm,  Erfimbtngen  vnd  Bteiack- 
iuttgen  auf  dem  Gthit  t,-  ,/,r  Afcteorohi^ie  und  di-s  F.rd- 
magnetUmus  von  dtn  Altesten  sdttn  bis  zum  Schlusse 
dt»^Mr**\iAu  Von  a  Helfanann.  (Leipzig  :  vcrlag 
von  VVilhelm  Englemann,  1883.) 

IN  this  goodly  octavo  volume  of  498  pages,  presenting 
an  exhaustive  catalogue  of  the  meteorological  litera- 
ture of  German)  from  the  earliest  to  the  present  time, 
Dr.  Hellmann  has  done  a  service  to  science,  the  practical 
vnlne  of  whhdi  it  would  he  lUfficnlt  to  oveicsthnite.  The 
work  is  divided  into  three  parts.  The  tint  part  comprises 
the  writings  and  discoveries,  and  is  in  two  divisions. 
The  first  of  these  divisions  gives  Hbtt  names  of  aoAors 
and  the  titles  of  their  works  ;  and  the  fulnes^  .iivl  satib- 
£actorine6s  of  detail  with  which  this  is  gone  into  may  be 
eeen  by  leferring  to  *'Do*e,"  who  was  the  prince  of 
German  meteorologists,  and  "  Hclmholtz,"  the  latter  con- 
tributing only  one  paper— on  whirlwinds  and  thundcr- 
MoiaM— and  the  fiarM  $06  pnpcni  cmbcKing  aU  depart- 


ments of  the  subject.  The  principal  events  in  the 
biography  of  each  anther  are  briefly  inffieated,  togethtr 
with  the  date  of  pnhlir.ition  of  c.ich  contribution  and  the 
work  in  which  it  appeared.  The  second  division  is  an 
indea  of  snhjects  eonqtrieed  under  meteowlogy,  teriestrial 
magnetism,  and  atmospheric  electricity;  and  the  com- 
pleteness with  which  this  part  of  the  work  is  done  may  be 
seen  bya  reference  to  "Barometer,"  thevarions  paper* 
relating  to  which  are  grouped  under  thirty  heads.  The 
heading  "Astro-Meteorologie  "  shows  that  even  the  anti- 
quities of  tiie  science  have  not  been  oveiloofaed. 

The  second  part  gives  a  catalogue  of  stations,  and  is  in 
two  divisions — the  first  comprising  stations  and  the  dif- 
ferent series  of  observations  made  at  them;  and  the 
second,  indexes  of  subjects  and  observers.  The  stations 
are  arranged  according  to  the  different  States  of  Germany 
where  they  are  situated ;  and  sections  are  set  apart  for 
stations  the  observations  at  which  have  been  published 
im  «xieHS»;  at  which  six  or  more  observations  have  been 
made  dally;  stations  for  investigating  forest  meteorology, 
for  weather  telegraphy,  and  for  international  meteorology; 
high-level  stations  at  heights  of  1969  feet  and  upwards; 
and  stations  at  which  observations  have  been  made  for  at 
least  fifty  years.  To  dieae  is  appended  an  index  of  ol>> 
server**  Munee  and  their  stations. 

The  third  pact  is  hist01ic.1l,  prei^cnting  an  outline  of  the 
histoiy  of  meteorological  observations  in  Germany;  a 
valuable  dirooological  tsUe  from  the  eighth  century 
downwards,  detailing'  the  more  impoit.mt  facts  in  the 
history  of  meteorology  and  terrestrial  magnetism;  and 
the  book  closes  with  interesting  statistics  showing  for  the 

decennial  pcriorls  beginnint;  with  i4f!o  the  proj^rcss  .ind 
extension  of  meteorological  observations  over  Germany. 
A  map  is  added  sihoving  the  meteorological  stations  in 
the  German  Empire  .it  the  present  time  ;  and  on  the 
same  sheet  a  small  map  showing  the  stations  in  Germany 
ba  17S1,  indudfa^  those  established  in  connection  with 
the  Societas  Metcorologica  P.-ilatina. 

The  extreme  importance  of  this  undertaking  to  all 
workers  in  meteorology,  terrestrial  magnetism,  and  atmo< 
spheric  dcrtririty.  and  the  ability  with  which  Dr.  Hell- 
mann has  carried  it  through,  make  us  regret  with  a  strong 
feeling  of  shame  the  financial  difficulty  that  vras  allowed 
to  stand  in  the  way  of  completing  a  similar  catalogue  of 
the  meteorological  literature  of  all  nations.  From  Dr. 
Hellmann's  letter  to  the  International  Meteorological 
Committee  at  Berne,  dated  July  20,  1880,  it  appears  that 
all  that  was  required  to  complete  this  great  work  was  the 
raising  of  a  sum  not  exceeding  1200/.  As  however  there 
appeared  to  be  no  h^.of  this  small  sum  behlf  raised  or 
even  guaranteed,  Dr.  Hellmann,  in  a  spirit  and  with  an 
energy  which  cannot  but  call  forth  the  warmest  approba- 
tion of  scientific  man,  stt  to  work  in  the  autumn  of  that 
year,  and  was  in  a  position  in  May  1883  to  sign  the  prefiMO 
of  the  work  no  A'  before  us.  \o  small  praise  is  also  due 
to  Hetr  Engelmann,  iior  the  effective  help  he  has  given  in 
its  pubMcation. 

For  Wiint  of  such  catalo_;ue  -,  the  w  irkers,  not  merely 
in  meteorology,  but  in  every  department  of  science,  are 
crippled,  and  Ae  remark  applies  with  peculiar  emphasis 
in  the  case  of  those  who  are  entering  on  the  work  of 
scientific  research.  Indeed,  the  waste  of  time  and  brain- 
work  in  canyinf  «•  itktWc  «Mk  m»  longer  neceasaiy 
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because  it  has  been  already  done  is  so  grea^  and  the 
consequent  naterial  lose  to  the  nation  so  serious,  that  tfie 

time  cannot  b€  far  distant  when  the  Governments  of  this 
and  other  coaotries  will  have  no  choice,  but  yield  to  the 
demands  made  Ibr  a  moderaie  annual  grant  tovaids  de- 
fraying; the  expenses  incurred  in  preparing  and  publishing 
these  indispensable  aids  to  all  worlcers  in  sciexKe. 


OUR  BOOK  SHELF 

Btr^t  EUetrical  Dirtctiny.  Third  Edition.  (London 
and  New  York,  1834.) 

This  woifc  consists  of  three  separate  directories,  sepa- 
rate! jr  paged,  but  bound  up  together;  the  first,  of  328 
pages,  relates  to  British  trades  and  professions  connected 

with  elcciricily  ;  the  second,  of  273  pages,  is  devoted  to 
similar  m  Utcrs  from  America  ;  whilst  the  third  is  Conti- 
nental. Of  the  last,  71  p:iges  are  French  and  Belgian, 
12  German,  and  3  relate  to  other  countries,  chiefly 
Russia.  This  anrangement,  though  convenient  probably 
to  the  compilers,  struces  us  as  being  bad  Ux  many  pa> 
poses.  The  American  and  French  sections  are  particu- 
lariy  full  of  information.  The  British  section  opens  with 
remarks  on  the  progress  made  in  electrical  business 
during  the  pa'^t  year,  after  w  hich  come  various  tables  and 
formiil.i;.  These  are  l>y  no  means  s.uisfactory.  In  the 
f  inmilir  for  dimension's  ot  iinit^,  niiny  <.if  the  numbers 
which  should  have  been  printed  as  powers  ate  given  as 
simple  multipliers.  Though  the  t  able  begins  with  CCS. 
niuts,  and  professes  to  describe  those  accepted  by  the 
British  Association  and  the  International  Congress  of 
1881,  the  ohm  is  mvsa  as  nqnal  to  10^  absolute  units  and 
the  volt  as  10^,  wnereas  the  figures  should  respectively 
be  10*  and  10'.  All  this  is  very  misleading.  So  also  is 
thefoUowing  statement : — "Calling  gravitation  the  natural 

iuiitoflbree,theab«ohit»nnitof  fcrcewillbe  ~  thpartof 

9-81  ^ 

it*   This  statement  ushers  in  the  following  definition  : — 

"  Utiit  of  Affi  hiinical  Effect  is  the  unit  of  force  carried  up 

through  one  centimetre,  or    '     raised  one  centimetre." 

9  81 

is  it  possible  that  this  chapter  on  formuke  has  been 
transhtfed  literally  from  the  pnges  of  some  French  writer 
triio  was  in  the  habit  of  using  a  mixed  metre-gramme- 
second  system  instead  of  either  die  cenUwetre-gramme- 
second  or  the  metreJulogimmme- second  system  ?  With 
the  exception  of  the  scientific  part,  the  editing  appears  to 
have  been  carefully  and  soundly  donSy  and  the  Com- 
mercial information  u  very  extensive. 


LETTERS  TO  THE  EDITOR 

\T%«  Editor doti  notk«ld himself  rtipcnsiblt  for  opinions  txpressid 
by  kit  <orr*spondents.  Neither  can  he  undertake  to  return, 
or  to  correspond  with  th*  writers  of  rejected  manuseripts. 
No  notice  is  taken  of  anonymous  (ommunications. 

[The  Editor  urgently  requests  corr  c  .f'L'tuicnts  to  keep  I  heir  Utters 
as  short  as  possible.  The  pressure  on  his  spia  is  j.'  j^eal 
that  it  is  impossible  cthi' u  iyt  to  insure  the  apptarnnit-  ezen 
of  eommtutifotiom  tontamin^  imlerating  and  mvti f«uU.\ 

*'The  Unity  of  NatnTS* 

1 1  uns,  I  think,  in  tbc  c  lurse  of  l.ist  year,  or  of  the  year  i 
precrtiinjj,  that  I  ventured  to  remonstrate  airainst  the  u<c  some- 
times made  of  your  columns  l>y  Mr.  G.  J.  Koniane>  for  the  pur- 
pose of  iucalcatin^  his  jpcr  r.iiiil  l  elicfs,  ;uid  <Ji-l)clicfs,  on  -ubjects 
which  lie  outside  tlle  hmi:.  l  ir  e-  ui  |iliy-.ical  ■icicnce.  i 

The  observations  n)a<ie  by  him  in  your  pajwr  of  March  20 
■  Upon  the  book  I  have  lately  published  ("Unity  of  Nature") 
show  that  in  that  remonstrance  I  committed  an  oiiencc  which 
ICr.  Romanes  has  not  forgotten  or  forgiven.  Nevertheless  I 
am«t  repeat  It ;  and  this  time  I  have  the  advantage  of  his  own 
soBfusluii,  that  ««tepecesafaacicnilfieiomnBlsfenotsaited 


to  an  examination  "  of  tho^c  parts  of  my  book  which  he  has 
ncverthele>s  denouiiceil  in  your  iKJges  with  unusual  viulence  of 
language.  If  yonr  pages  arc  not  suited  to  such  an  exanainatio^ 
neither  can  they  be  suited  to  comments  which  nothing  but  that 
examination  could  jtutify.  llie  tone  of  these  comments  is  a 
very  clear  proof  of  the  MOarsity  of  our  all  keeping  withia  the 
marches  when  we  meet  OB  Beutra)  ground.  Scientific  facts  and 
scientific  hypothetes  oooslitttle  that  neutral  ground.  On  the 
other  hand,  the  beariegof  these  facts  and  of  these  hjrpathCHi 
on  questions  of  philoaopby  and  of  religion  coiutitutes  a  s^aiali 
region  in  which,  if  we  meet  at  alL  it  mast  be  outside  the  psfa* 
of  a  purely  sci«Mifie  Jeomsl.  In  diat  sepemte  rs^oa  k  hs 
alwajw  bees  aqr  endeavour  to  aigue  wiihoot  pwsonal  peawn 
and  wUhontooatBmely  towards  oppooents.  I  shoalibeaMHaei 
in  any  argument  to  dispky  the  annnns  whUi  has  in  this  am 
dictated  tbe  langnage  of  Mr.  Kosmnes  en  suhjeds  which,  fay  Ik 
own  eoafeMiont  he  naa  no  ri|Pit  to  dag  into  your  pagoa.  Hs 
may  hoU  diat  tbehigfaaataimof  dielnaMui  bUaUect  is  lo  prove 
the  mindleasness  of  nature.  My  book  deali^  and  was  im»imAm^ 
to  deal,  with  this  philosophy;  and  I  iSA  not  expect  Mr.  Rowmmi 
to  like  it  How  much  be  didikcs  it  is  remarkable.  Bat  is 
wUl  find  no  passage  In  It  wUA  descends  to  the  level  of  aoae 
of  his  cmnmento. 

Having  disniis!«d,  as  irrelevant  in  yotu"  columns,  the  cri'.icsc^i 
of  Mr.  komnncs  on  the  "  Unity  of  Nature  "  which  ha\  e  no  cc«- 
nection  with  science,  I  now  turn  to  some  of  those  which  ha«c 
this  connffaHsB^  and  an  at  Isaat  psrfssdy  hgWImnie  fta  Mr 

character. 

Mr.  Romanes  i-^  q\utc  ri^ht  when  he  fays  th.it  I  u1«ject  to  tfc* 
"  ttenK-r  /"Ar/i' :i>,*/(i' "  w  hich  makes  experience  the  source  of 
instinct  In  njy  vu  ,\  ihi.s  theory  i.s,  in  the  strictest  rocaniBj 
of  the  woni,  nonscti.sc,  because  experience  is  obviouslr  s 
"  synthesis  of  intuition-,"  and  not  the  >ourcc  of  thetn.  It  us 
plain  fact  th.tt  m^tinctive  movements  and  instinctive  ^ensati5^s 
are  the  coniii'i  in-i  jircccdent — tiie  sole  matcriaK — of  ex[ieriencr. 
Experience  is  nothing  but  the  mcniory  in  livin:;  crc.Tturcs  of  their 
own  previous  action  oti  cxtern.il  things,  and  of  tl)c  re.tctioo  of 
external  things  ui  on  thrmsclves.  It  is  the  combined  comcioas- 
nessofboth  ohich  buili!-.  up  what  we  call  cx]:icriencc.  H tit  is 
every  step  of  this  proct.sji,  whether  of  action,  or  of  neactian,  oc 
of  the  combined  memory  of  each,  not  one  instinct  only,  bw 
several  instincts  are  concerned.  Experienoe  therefore  is  the 
result  of  instinct,  and  not  the  conver&e. 

With  this  argument  Mr.  Romanes  docs  not  even  attempt  is 
deal. 

He  docs,  however,  attempt  to  deal  with  my  cooteotiaa  An 
instinct  L>  always  strictly  conrsbted  with  organic  strwctae^  asl 
that  medal  instincts  are  always  ooaaected  with  "  ocgaaa  ahcaiy 
fitted  fbr  and  appropriate  to  the  porpose."  He  rays  that  m 
own  case  of  the  dipper  ou^  to  luve  taught  me  better  ;  '^tmT 
he  add<,  "  tbe  dippsT  tisllill|S  to  a  non-aquatic  fianihr  of  iMi 
and  thirthn  has  no  eigaas  spedally  adapted  «e  its  afsaft 
instincts." 

TUsaigemsn^  asan  atgesMal^is  a  mmtifmitmr ;  and  as  ■ 
siBlSBMBt  ef  lut  is  attageiher  enaasous.  Itis  rndte  toneditf 
die  dipper  has  not  webbed  feet.  But  it  is  not  true  that  webM 
ftelaieatallnaessnBTfbraqeatle  habilsof  a  particular  lead: 
noriilttinsthstthselpix-r  is  wanting  la  other  pecnliaritics  of 
mwisniiB  UfUdk  are  asost  specially  adapted  to  its  peculiar  aqeab: 
habits  and  intdnds.  There  are  many  birds  which  swim  eico 
lenlly  wdl  without  webbed  feet,  as,  for  example,  all  the  Gii 
linules,  and  some  of  the  Tringida:.  llie  dipper  does  not  T.*a- 
webbed  feet,  because  it  neither  swims  nor  dives  in  deep  water 
and  because  on  the  other  hand  it  positively  nrcvi-  feet  free  frcio 
web  for  grasping  .stones  under  rapid  stream^,  as  well  a«  fv 
i;ra-)'in!;  r.ick->utfVices  in  the  ]>laces  of  its  iii  iitlcation.  On  tiK 
other  haniJ,  the  structure  of  its  wings,  and  above  all  the  stnc- 

ture  .and  texture  of  i^s  fcithers,  am  all  ^eeiall^aDdttedaal 

adapted  to  iis  aqu.itic  habits. 

It  is  for  Mr.  Romanes  to  prove,  if  he  can,  that  the  dippersMt 
had  an  ancestor  which  began  to  dive  in  water,  w  hilst  as  yet  Ik 
w  ind's  liad  not  a  sha]>e  and  a  texture  adapted  to  the  purpose,  asS 
whiKt  its  ]:iluni.ij;it  ".is  still  |)ervious  to  water,  and  >  >  w.-.-  lub!,' 
to  bo  lirrnchctl  :.\.<\  "-lilcn. 

Mr.  Romanes  1  ii  iLst-  aj^ain^t  my  m^ji^estion  that  nidi-nc: .  -rii 
organs  may,  soim-iinRa  .i".  'ta^t,  be  the  l>eginnings  of  a  stracfuiv 
destined  for  fulure  use,  and  not  die  relic-s  of  a  structure  t  'y^ 
use  has  been  in  the  j:ast.  Yet  in  the  same  1  aji«r  he  himself  Mi,.'^i<- 
that  the  dipper  may  be  on  (he  way  to  having  webbed  fed,  sad 
ontywaaasasBaosrheanMithm  *'aot  yet  bad  time  la  dt- 
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velop"  them.  lUi'.  wlien  these  webs  do  begin  to  appear,  ihey 
Would  naturally  be  small,  and  would  ap|)ear  to  he  nidimcntary  ; 
SO  that  in  this  stage  Ihey  would  exactly  re;  u-tnt  the  "wholly 
untenable  doctrine  "  which  Mr.  Komar  c-  dciiounces  as  an  "in- 
version of  Mr.  Darwin'a  teaching."  As  a  n  attcr  of  fact  rudi- 
mentary organs  rm  the  way  to  future  u^e  cm  be  identified  in  ihc 
•qoatic  l«r\.r  of  tiic  EphemeriL. 

The  truth  evklctiily  !■>  that  the  theory  of  the  origin  of  s  ccics 
liy  (ransmutalinn,  involves  of  neccs  ity  a  con-tant  succession  <if 
-Structures  which  arc  on  the  wane,  and  another  s,uccessiiin  of 
structures  which  are  on  the  stockx.  Whether  any  particul;\r 
stnicture  now  dissociated  from  use,  Iwlopgs  to  the  one  or  to  the 
other  class,  is  a  question  of  eviJerce  from  associated  facts.  Hut 
the  idra  of  some  ktiuctures  being  on  the  rise,  is  an  idea  insepar* 
ab  e  ir  m  tbc  theory  of  evolution  a«  Uiij(ht  by  Darwin.  FuHf 
pcnaaded,  a«  I  am,  that  there  u  a  very  laige  amount  of  truth  in 
tiMtt  llieery,  I  am  equally  persuaded  that,  as  yet  understood,  it 
is  inooaapetent  to  solve  the  i£05t  important  phenomena  of 
creation.  In  the  hands  of  Mr.  Komane!>,  and  of  many  others, 
H  b  slmait  ndnoed  to  the  repetition  of  mere  verbal  formulx, 
oader  wUA  aiqrdiinK  sad  cvnything  may  be  brought,  only  !«■ 
onst  (hqr  •»  <npty  of  definite  messing.  The  derivation 
of  IhIImi  from  cqMricM  k  no  ewdknt  caiapk. 

AtOTlX 

IUla*b«Bd  SpictiDicopy  Attaefcad  Again 

I  KAVS  jtHtlwd  the  honour  of  receiving  a  copy  of  SS  cnay 
read  btfort  the  Philosophical  Society,  \Vii:.biugtiM*,  D.C.»  and 
friotcd  fai  fly  Amtrkam  ytttmai  ^  Sdmu  for  lbs  prttmt 
BMWiflib  whwin  I  ratd  on  p.  909  x— 

**  The  mutta  of  ohaervations  with  the  raln-hand  spectroocope 
are  nov  cslled  hi  question  by  many  prominent  meteorologists. 
In  fact  the  unsatisfactory  nature  of  the  evidence  mav  be  «uUy 
shown  to  the  satisfaction  of  any  one  possessing  an  tnatnunenl. 
If  the  spectroscope  is  first  turned  to  the  sky  in  any  direelion  and 
afterward  to  a  while  w  all  fifty  feet  distant,  it  will  be  found  im- 
possible to  distinguish  Iict«cen  the  api>e.ar.inci;  of  the  rain-band 
as  shown  by  the  whole  atmosphere  and  by  the  Liyer  fifiy  feet 
thick."" 

If  this  be  the  most  damngirg  acctis.ilir)n  that  cm  l>c  brought 
up,  after  the  mcn.or.ible  c  rre-por.der.ce  iti  bolh  Nai  ukk 
and  the  Tinus  during  the  autumn  of  18S2,  there  is  hoiie  of  con- 
vertini;  "  the  prominent  meteorologists"  yet. 

For  cannot  ihcy,  as  well  .is  other  men,  see,  that  a  white  wall 
dose  to  an  ol  server  in  ilaylight,  necessarily  reflects  the  liijht,  and 
with  that,  the  spectrum,  of  the  sky  which  is  illumining  it,  solar 
lines  and  telluric  lines  and  all ! 

Or  if  the  worthy  gentlemen  ^t^lI  doubt,  let  them  illumine  their 
white  w.il!  at  luidnight  «iih  I'nlicemen's  lanterns  or  Swan's 
incande  cent  lauij^s  ;  am!  then  1  can  promise  them  they  will  get 
out  of  it  and  the  "layer  nf  air  fifty  feet  thick"  in  front  of  it, 
neither  .solar  n  jr  telluric  spectnun  lines  in  any  kind  of  weather. 

C.  PlA»I  SMTTH 

15,  Royal  Terrace,  Edinbnigh,  March  25 


The  RemaikaUe  Saneete 

In  reply  to  inquiries  sent  out  by  me  to  Prof.  John  Milne  of 
the  University  of  Tokio,  Japan,  I  am  informed  that  no  volcanic 
<Iast  vas  known  to  have  fallen  in  Japan  during  or  aUT  the 
Krakaloa  eruption.  He  forwards,  bo  wcvcTp  the  follo\vinj,j  cx- 
Oaeti^  wbkk  lasjr  be  of  inlcnat  lo  joor  leadcr^. 

JouN  W. Judo 

Mmm*  8cbool%  Soaih  Kensington,  8.W. 

**ytfaM  CisMMr,  Fridty,  Sept.  ai.  1883.— Shortly  after  noon  on 
AtMOat  90  Am  sun  seemed  to  dinUnish  in  power,  and  a  uniform 
jelu>w  gray  baae  spread  over  the  sky,  gradually  becoming  more 
pronounced,  and  at  two  hours  before  sunset  its  rays  were  merged 
into  a  fiunt  halo  emerging  from  a  globe  of  light  no  larger  than 
the  full  moon.  On  Friday,  August  31,  at  8  a.m.,  ^un  the  same. 
At  II  a.m.  looked  like  full  moon;  c^uld  easily  oiiserve  it  with 
the  naked  eye.  At  intervals,  faint  clouds  like  puffs  of  smoke 
cro-.>c<l  the  san's  face  ;  they  were  crun in ^usly  high.  No  wind  ; 
atuio'-jjhcrc  dull  and  hca\'y,  and  neither  heat  nor  fight.  Septem- 
ber I,  the  same.  On  Sunday,  sun  l>ecame  as  usual,  and  ha« 
passed  away.  The  Jajjancsc  were  alarmed,  and  expected  earth- 
quakes." 

Frof.  Milne  adds  the  not:  :  "If  this  were  due  to  Krakatoa, 


almo>t  2500  miles  a«.iy,  the  sjMjed  of  the  dust  must  have  been 
thirty  miles  an  hour,  assuming  the  date  of  the  eruption  to  be 

la  pkBt.  OB  AmiHt  afi." 


The  coloration  of  the  sky  in  the  neighbourhood  of  the  su, 
described  by  "  B.  W.  S."  in  NATDtS  of  March  27  (p.  503),  has 
l>een  repratolly  observed  by  Mjpdf  fiwn  Febrtuu^  20  (or  there* 
abouts)  up  to  March  <4.  My  fint  reootd  of  it  is  on  February 
24,  when  I  describe  it  at  a  **taitjr*fed'*  tint  On  other  occa- 
sions I  have  cslled  it  "nM|f  farawB'*aad  "pale  hiick-red." 
Sometimes  it  has  had  a  jRap™^  roseate  wt.  It  bai  iMon 
chiefly  seen  between  10*  aad  ao^  fiom  the  raa  (st  a  vonpih  Cktl- 
mate)^  and  only  whea  the  nn  wet  hlddea  \f  a  detached  dond. 
FrafBeaUgr,  when  the  sky  has  been  dear,  the  hrtarvemloaof  a 
hoaie  or  other  object  between  the  obaerver  snd  tlie  taa  has 
revealed  the  presence  of  a  hazy  metallic-looking  glare  nroui  d  the 
snn— an  appearance  not  ptrlwps  very  remarkable  in  itself,  bat 
remarkable  by  its  frequent  repetition. 

If,  as  seems  probable,  the  explanation  of  these  phenomena  is 
to  be  fuund  m  a  gradual  subsidence  of  the  reflecting  matter  whidi 
occasioned  the  remarkable  sunsets,  it  will  be  well  for  ob-ervers 
to  be  prej'.ired  with  suit.ibic  arrangements  for  catching  what  msy 
fall.  I  have  niy.rll  h.iJ  in  of>cration  for  souie  tin»e  past  two 
fepome  devices  for  this  |iurpase,  the  one  inlcnled  for  dry 
ti'eather,  the  other  for  ram.  In  dry  we.Tthcr  I  cxjiose  a  tray 
containing  a  nuuiber  of  glass  slides,  each  »  iih  a  orop  of  glycerine 
in  a  shallow  cell,  re.idy  to  be  c  overed  with  this  i;!a--s  alter  ^ufB- 
dcnt  expo  iuc.  l  or  lain  I  U'C  a  ll-itith  l.cll  ['Jus's  -upporlcd  in 
an  inverted  posilion  on  a  ihrce  Icj^j^ctl  stand,  the  Ug'-  partly 
burieil  in  the  earth,  and  the  height  such  as  to  raise  the  iccciving 
area  of  llic  glas'^  to  30  inches  .'bjvc  the  soil.  A  mui-t;augc  is 
lc>s  siiiiablc  lor  llic  iiurp<ise,  and  cxpcrieiiLc  has  ^liown  rnc  the 
nect&siiy  of  guarding  against  the  introduction  of  j ^.^ltkle^  ol  soil 
by  the  rc'.ound  of  liaiNtones. 

An  invc  ligation  of  this  kind  i-s  difficult  in  the  ncighboorhood 
of  a  city,  and  it  i>  much  to  be  wished  that  observeis  UvinC  is 
isolated  sitaatijn.s  may  be  itKluced  to  undertake  it. 

It  may  be  worth  recording  tlui  on  February  24,  after  an 
interval  of  several  weck%  we  had  a  striking  recurrence  of  the 
sunset  phenomena  so  often  described.  It  was  not  pcrhap  tbe 
very  finest  cxnmple,  bat,  as  regards  the  primary  glow,  there  bad 
been  nothing  eqnal  to  it  since  January  12.  Unfortunately  I 
was  not  able  to  watch  for  the  seooadaiy  glow.  It  is  sinpuar 
that  at  lioth  the  bcginninf  sad  end  of  tins  series  of  pheaoawaa 
there  sbonU  have  been  outlying  eismpies  separated  by  some 
weeks  from  tte  rest.  The  6rst  or  the  peculiar  sunsets  observed 
in  this  country  appears  to  have  been  on  November  9.  Then  I 
find  no  record  until  November  04.  From  that  dale  (allowing 
for  intemi|itioa  Iqr  weather)  they  msy  perhaps  be  considered  to 
have  been  cnthwowi  antU  rehnisfy  a,  beeoaiag  scarcely  notice- 
able towavdsflie  last  Tltca*  fias]l]r»  after  aa  entire  absenoe  of 
fully  three  weehs  flm  oaaes,  ea  Fcbraary  S4,  a  saaset  wUdi 
BBst  be  ranked  amoofit  the  fisnt  of  the  serlse. 

CHfton,  March  31  GioKOS  P.  BtraotK 


Referring  to  the  "decidedly  unusual  fink  tinge"  occa- 
sionally observed  around  the  sun  "*hen  shining  in  a  somewhat 
hazy  sky,  the  oolour  being  brought  oat  viih  great  distinctness 
if  a  light  dond  happens  to  he  pa-^g  across  it "  (sec  Nati^re, 
Msrch  27,  p.  503),  I  uruld  mention  that,  under  tbe  described 
circumstances,  i  have  often  noticed  last  winter  a  peculiar  colour, 
to  which  1  weald  apply  the  French  term  velurt  d'oigmon  (onioa 
skin),  nied  todcsenoe  certain  kinds  of  disnpagne.  I  offer  this 
snggestion,  as  1  know  the  vefaw  of  predie  ana  happily  chosen 
tenas,  cspccisHy  in  the  diliicnit  anitlcr  of  the  tcrmlno]^  of 
coloan.  0. 9. 

Udd^te^^  Germany,  March  29 


Thread-twisting 

The  habit  of  thread-twisting  with  the  ]ialm  of  tbe  hand  on 
the  thigh  is  one  \\  hich  may  liu  ^eeti  in  cvei  \  part  of  India  at  thc 
present  d.iy  ;  we  think  it  can  hardly  l>e  termed  a  rude  method, 
or  a  savage  art,  though  thc  Mohammed.ins,  whose  aiKtstors  cime 
not  so  very  long  ago  from  Central  Asia,  i>raciisc  it  as  muth  as,  or 
even  more  than,  the  Hindoos.  As  "  J.  .S."  ol>serves  in  Natuke 
of  March  20  (p.  47S),  it  may  he  one  of  the  survivals  from  a 
[  b.iib.-irous  (iiri'id  which  we  have  lost  since  thc  introduction  of 
I  machinery.    Ferbaps  some  of  your  correspondents  may  be  able 
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to  tell  us  w  hether  it  is  in  use  in  the  Oikiicy<  and  ihe  Hebrides, 
or  dacwhere,  where  the  people  still  spin  their  own  wool. 

COMtOFOLITAM 


MEASURING  HEIGHTS ' 

THE  system  of  barometric  hypsomctry  described  ia 
this  treatise— fint  commasicated  in  1877  to  the 
Plriioeoobical  Society  of  Waililagtea— was  suggested  by 
the  needs  of  the  geogra|^ical  surveys  conducted  by  the 
Government  of  the  United  States  in  the  mountainous 
region  lying  between  the  Great  Piains  and  the  Paciric 
Ocean.  The  syste  11  proposes  a  ne.v  method  of  observa- 
tion and  computation.  It  ii  not  of  universal  application, 
but  the  range  of  work  to  which  it  is  adapted  is  large  and 
deserving  the  attention  of  the  geograplici . 

The  nuikod  of  otsetvatieu  is  as  foUows :— Two  base 
slatioiis  are  establislied— one  high,  the  other  low.  Their 
dificrence  10  attitude  is  made  as  great,  and  their  horizontal 
distance  as  small,  as  practicable.  Each  station  is  fur- 
nished with  a  barometer  only,  and  observations  are  made 
at  frec|uent  initrvals  throwj;h  each  day.  At  each  new 
statiim  .1  h.ironicter  is  ob^ervcd,  an  1  no  other  in^tramcnt. 
The  diH'erence  in  altitu  le  of  the  two  base  stations  is 
determined  by  spirit  level,  and  forms  a  vertical  ba<ic  by 
which  all  other  intermediate  altitudes  are  tta^uttd  as 
tritfws  — The  readings,  being  corrected  for  laaes  arror 
and  te  nperature  of  iostnmient,  are  collected  in  gnmpa  of 
three,  each  observation  at  a  nc«  station  being  accom- 
panied with  the  simulUneoui  observations  at  the  two  base 
stations.  I  lie  resulting  difference  of  heights  of  the  lo  ver 
and  the  new  station  is  then  computed  by  the  fi)ilo\vii)g 
formula,  in  which  if  Z,,  U,  N  represent  the  height  of  the 
lower, upper,  and  new  stations  respective^, and  l^u,n 
the  simultaneous  conected  barometric  leadiaga  at  the 
same  stations,  anl  a!so  \xxB^  U-L,A»N—L,  and 
B^A^U-N\  then  it  is  found  approximately  that— 

^'^HHgT^m^  D  • 

where  /?  =  490.000,  if  A  and  B  arc  rcc'conei  in  fret ;  or 
'49.349  'fin  tnftret.  This  formula  consists  of  two  terms 
—the  first,  or  ti\^tirilhmii  term,  is  the  principal  one  ;  the 
second,  or  ihtrmic  Urm  (50  callc  !),  is  always  very  small 
in  comparison  with  the  hr^t  su  that  it  suffices  to  substi- 
tute for  A  in  the  second  term  the  value  of  the  hrsu  The 
foUowiog  OKBmple  of  computation  farther  illastratee  the 


Ib  Autiist  187a  die  simnlcaneoos  meon  pnessuies  at 
Sacramento,  Colfiuc,  and  at  Summit  were  29  >^79,  27  475, 
and  23*336  inches  respectively,  and  the  altitude  of  Summit 
above  S  icrann  nt  ,  i-  69S9  feet.  Required  the  akitttdoof 
Colfax  above  bacramento.    In  this  case: — 

tsttg,*n         h>i/  =  i*47S37 

»  =  »3  33^  1 «  w  *  lijUoi 

kg  /  -  log  »  =  0*03643 
Itig  /  -  luj  «  s  o*ro734 

I  jH  (o  0J643)  -  -  2  56146 
log  (O' 107  54)    -  -  I'ojojf'i 


Differeoce 
kgiV 


-  >  53076 

=  3 -^444 1 


sen  « log  (fiist  tarm)  -  3*37Sii- 


istg 


{B  -  .  U        =  3  6644 
(49000U)  =  -  e  ja^S 


16989  ~B 

.S37a-OsfinttermB.-r  nearly 
— —  [malely) 
.4617  ^{B  -  A)  (appiou- 


Siini  -  I  j4gj  -  \og  22  %    the  second  ter.n 


Rojuire  i  difference  oraltilU4lc  =  2394  4  feel. 

"  A  New  McihoU  o(  Mcufuriag  lIciKlus  by  Meant  uf  the  Barometer." 
G.  K  Gilbert.  ^EMnct  ftum  the  AaniMl  Kepon  of  the  OiMctor  of  ttic 
Geolociod  UrtPf,  iBSMi.   (WiiUHtMi:  Owwwit  MmiPK 


The  authnr,  considorm;;  the  direct  t.ilrulation  of  the 
second  term  inconvenient,  has  caljulatcd  a  tabic  of 
doulilr-entry  showinj;  the  value  of  this  tcrai  as  a  correc- 
tion of  the  first  term  for  every  100  feet  of  B  and  of  the 
approximate  valne  of  A,  which  is  appended.  A  gnu^hic 
table  is  also  appended  (plate  IxiL)  Ibr  compatatioo  01 this 
MtfrMArconection.  However,  as  flio  taUe  of  losorithBs 
must  be  to  hand,  the  direct  calculation  doOS  HOC  aeeea  to 
present  any  particular  inconvenience. 

My  thus  abandoning  tlic  thermometer  and  psjrchrometer, 
and  employing  the  barometer  alone,  the  author  reverts 
t't  elementary  priiu  iples  upon  which  all  barometric 
measurements  depend,  ani  presents  in  his  first  chapter  a 
review  of  the  purposes  and  conditions  of  barometric  liyp- 
somctry  in  general,  and  although  not  presentia^  aayttang 
new,  is  yet  very  interesting.  The  principle  wfatdi  wader- 
lies  the  measurement  of  heights  by  the  barotneter  is 
exceedingly  simple,  but  its  application  is  fraught  with 
difficulty.  The  law  of  the  relation  of  altitude  to  atmo- 
spheric pressure  is  consequent  on  the  law  of  the  com- 
pressibility of  j^.iscs,  and  IS  simply  a  certain  multiple  of 
the  logarithm  of  the  air-pressure.  Hut  there  are  nunaeroos 
modifying  conditions  which  must  be  considofcd  ta  tlie 
application  of  this  law.  After  doaeribim  the  coosUuUiue 
of  barometers,  of  which  the  nercorisl  tt  both  tbe  oldest 
and  the  most  accurate,  the  author  parses  to  the  con- 
sideration of  the  modifying  conditions  of  the  tempera- 
ture and  hunudily  of  the  atmosphere  which  are  e%'er 
varying,  so  that  the  static  order  of  densities  is  broken, 
currents  are  set  in  motion,  and  the  circulation  and 
the  ine<|ualities  of  temperature  conspire  to  prodiaoe 
inequalities  of  moisture.  Every  element  of  equBifawiil 
thus  set  aside,  and  the  air  is  rendered  1 
composition,  temperature,  and  denrfty. 
disturbing  factors  are  so  multifarious  and  compter  that 
there  is  infinite  variety  of  combination  and  infinite  variety 
of  result.  Appio.Minate  solutions  of  the  problem  arc 
therefore  only  expected  ;  and  the  author,  after  describing 
the  disturbing  factors  — gradient:.,  tcinpcr  itutc,  humidity  ■ 
and  tbe  various  devices  for  the  elimination  of  the  errors 
due  thereto,  and  other  general  devices  for  dixninishiog 
hyiMooaetric  errorsand  the  relative  inportaace  of  diffsieat 
sources  of  error,  airives  at  the  coaclHsion  that  the  difll* 
culties  which  inhere  in  the  use  of  the  barometer  for  tbe 
measurement  of  height*  are  so  numeroui  and  so  bifBing 
that  there  is  no  reason  to  hope  they  will  ever  be  fally 
overcome.  The  bc^t  that  ran  be  done  is  to  mitigate 
them,  keeping;  in  mind  that  the  batoiiKtrn  incthad  must 
not  be  so  elaborate  that  its  cost  will  approach  that  of  the 
use  of  the  spirit  levd.  The  problem,  tlierefore,  iHridi 
occnpia  dw  attentioa  of  those  who  have  occasion  to  oie 
the  barometer  ia  enended  surveys  is  how  to  aeeore  the 
best  result  Irom  a  single  observatioo  at  a  aew  station 
combined  with  a  series  of  observations  at  one  or  more 
bisc  stations. 

The  .lu'.hor  next  proceeds  ia  the  second  chapter  to 
develop  his  ni-.u  iiit-ihoJ,  .is  e.xplained  above,  and  deter* 
mines  a  mean  value  of  the  thermit,  constant,  D.  Ia 
Chapter  III.,  on  "  Co  nparative  Tests,"  various  t|tbles  arc 
given  of  the  conaporative  results  obtained  by  aneaae  of 
the  new  method  and  the  ordinary  and  other  empirical 
methods  in  use.  This  comparison  show*  the  advantage 
of  the  new  method  in  a  reduction  of  one-half  the  emx 
of  the  ordinary  method,  and  oiu-fcnirth  tha"  of  the 
empiric  method.  Nevertheless  there  is  a  considerable 
r.tn^e  of  special  cases  in  which  the  Ordinary  metlhod  can 
never  be  superseded. 

Having  shown  that  the  new  mctbol  is  theoretically 
plausible  and  practically  successful,  the  author  ron  iiidMa 
in  the  fourth  chapter  the  natiure of  pnasQjIe iffiprovemeal& 
This  chapter,  ana  the  following  firai  chapter  00  the  limit* 
of  utility,  and  the  sixth  on  the  worit  of  ethers,  are  nsete 
specially  addressed  tu  !he  -.iiHents  i)f  h\  ps  >metry.  This 
interesting  work  closes  with  a  short  chapter,  the  seventh. 
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this  country  in 
/ ,  and  9  inches  calibre,  to 


on  the  use  of  the  table  of  the  values  of  the  thtrmic  term 
— bet  ore- mentioned—  and  a  supplementary  note  on  devices 
to  eliminate  the  influence  of  wind-pressure. 

It  ma/  be  stated  that  of  the  seven  plates  tefienfed  to  as 
ttoatntuw  this  vori^  six  are  vai^ng  In  the  copyaow 
anderiKidoa^ 


Off  A  METHOD  OF  ESTIMATING  THE 
STEADINESS  OF  ELONGATED  SHOT 
WHEN  FIRED   FROM   LARGE  GUNS 

IN  October  last  it  was  stated  fn  Ac  Mw^i^en  diat 
"at  the  leanest  of  Lord  Aloester,"  and  in  the 
presence  of  the  Lofds  of  the  Admiralty,  "comparative 

trials  of  ,1  Krupp  Ri:n  iiid  a  6-inch  breechloacfer  took 
piAce  t;rt\Uly  to  titt-  'iii'v, 1)1  f^tCf  0/  tJif/ortMer."  .  .  .  "The 
projectile  used  in  the  i  :ni;ii-li  weaj  on  was  icx)  lb.  with  a 
34tb.  charge,  and  that  in  the  Krupp  gun  641b.  with  a 
141b.  charge,  M<f  results  from  the  tatter  being  far  in 
mdvamu  tAt  former,"  If  this  statement  be  euci^  the 
BBattcr  ealls  for  the  most  careful  coneideratioo.  In  awch 
a  ease  tke  snperiority  of  the  Krupp  gun  mnst  have  arisen 
either  from  the  higher  initial  velocity,  or  from  the  greater 
steadiness  impnrted  to  the  shot  by  the  Krupp  gun,  or 
probably  from  i)otli  those  causes  combined.  The  com- 
parative merits  of  these  or  any  other  guns  could  be  very 
readily  settled  by  well-known  methods  ol  experimenting, 
at  the  expense  of  little  more  than  the  cost  of  5  to  10 
roonds  of  atnraunitioa  for  each  gun.  There  is  no  neces- 
eitjr  ftr  a  repetition  of  dM  Ansstrong  and  WUtworth 
cemmitinni  said  to  have  cost  some  30,000/. 
Namereus  escperiments  were  made  in  th 

1867-68  with  :nms  of 

determine  the  resistance  ot  the  air  to  the  motion  of  both 
nmnd  and  clongcted  projectile--.  Coefficients  of  resist- 
ance were  then  determined  for  all  velocities  between  900 
f.s.  and  i7oofs.  Additional  experiments  were  made  in 
1878-79  with  elongated  projectiles  alone,  which  gave  the 
ceefliaeitt  of  resisunce  K  corresponding  to  all  velocities 
between  43ofA  and  assof.s.  But  after  this  report  had 
been  printed,  which  contained  genera]  tables  for  both 
time  and  sftacf  within  the  above-named  limits  of  velocity, 
it  was  decided  to  have  additional  experiments  made  with 
both  lower  and  higher  velocities.  The  final  report  of 
these  experiments  was  published  in  1880,  which  con- 
tained general  tables  for  space  and  time  for  velocities 
between  100  f.s.  and  2900  f.s.  The  values  of  K«  corre- 
sponding to  the  velocity  as  given  in  this  report,  will  be 
hereafter  refiwred  tons  the  "tabular'' values  of  K,^  The 
weight  of  a  cubic  foot  of  air  was  taken  to  be  534*22 
grains. 

In  testing  any  new  gun  I  would  proceed,  as  in  the 
above-named  experiments,  to  measure  the  times  occupied 
by  the  shot  in  passing  over  a  succession  of  equal  distances. 
These  observations  would  readily  give  the  velocity  v  of 
the  shot  at  any  point  of  its  patbi  and  also  the  cenespond- 
Ing  coefficient  of  resistance  K»  Then  aocecding  as  the 
mean  value  of  K*  derived  from  5  to  10  rounds,  was  found 
tohtgreaUrat  less  than  the  tabular  value  of  K,,  it  would 
be  evident  that  the  gun  on  its  trial  gave  a  kss  or  i;>,\i/cr 
degree  of  steadiness  than  the  average  of  the  guns  used  in 
the  experiments  of  1867,  Jcc 

I.ct  us  examine  the  relative  value  of  these  four  guns  in 
rounds  where  the  middle  velocity  was  about  1280  f.s. 

Rounds  6-12, 124  and  126  were  fired  from  the  3-inch 
«n,  with  projectiles  of  9lbii,  giving  for  K,g«  respectively 
tte  values  136*5,  no*;,  — ,  ii4"s,  118-2,  1210,  119-2, 
f  117,  and  tlfa ;  the  mean  of  which,  1 179,  is  89  higher 
than  109-0,  the  tabular  value  of  K,j^  Consequently  this 
gun  falls  hcloiv  the  average  in  steadiness  very  decidedly. 

Rounds  164-168  were  tired  from  a  5-inch  gun  with  pro- 
jectiles of  47  08  lb.,  giving  for  K,,,,  respectively  the  values 
I  ic-»,  98-9,  91  o,  lors,  and  97-9;  the  mean  of  which,  99  9, 
is  therefore  9-1  bel««  109^^  the  tabular  vahie  of  Kia*. 


Consequently  these  SoUd  S^Mh  ehot  had  a  very  ht^ 

degree  of  steadiness. 

Rounds  148-IS3  were  fired  from  tlie  same  54ach  gun, 
but  with  boUov  prajectiles  of  23  84  lb.,  giving  for  K]s«„ 
respectively  the  values  105-1,  "3"4,  'oi'5i  'o5'4.  '07-7, 
and  102  0;  the  mean  of  which,  105  9,  is  yi  /<  /':<■  1090, 
the  tabular  value  of  K^m.  The  steadiness  of  these  shot 
was  a'M>i'e  the  avwag^  hot  faifivior  to  that  of  the  BoUd 
5-inch  shot. 

Rounds  97-101  were  fired  from  a  7-iaeh  fan,  with  (H-n- 
jectiles  of  123-12$  Ibu,  giviqg  for  I^m*  respectively  Che 
values  109-8,  1187,  106^  1176,  and  II7'5;  tiie  mean 
of  which,  114*4,  is  5*8  grealtr  than  Io8^S^  the  tahoiar 
value  of  KjtM-  The  7-inch  projectiles  were  therefore 
dejiiient  in  steadiness. 

Rounds  21S  22  \  and  228  were  tired  from  a  9  inch  gun 
with  projectiles  of  250  lb.  giving  for  K)j^„  respectively  the 
values  110-4,  104  8,  126  0,  118-9,  and  131*2;  the  mean  of 
which,  1 18-2,  is  9  2  above  the  ubolaled  vahe  10910  of 
Km*.   The  9-inch  shot  were  therefore  very  unsteady. 

We  thus  arrive  at  tiw  character  of  each  of  the  expert  - 
mentad  guns  from  tiw error  in  K...  In  the  3-inch  gun  the 
error  was  +  8  9 :  In  the  5-inch  gun  (solid  shot),  -  9*1 ;  in 
the  5-inch  gun  (hollow  shot),  —  3'i ;  in  the  7«inch  gw, 

-4-  5  8  ;  and  in  the  9  inch  gun,  -f-  9-2. 

.Some  experiments  were  made  with  projectiles  provided 
with  various  forms  of  heads  in  1S66.  Althoush  the  pro- 
gramme was  never  fully  carried  out,  the  rounds  fired  with 
hollow  ogival-headed  shot  of  one  and  two  diameters  1 
tolerably  numerous.  The  two  forms  of  shot  were 
alternately,  and  g.-»ve  the  following  values  of  Kuvo- 


Kuund 

One  diameter 

Error 

Kound 

Two  diamclers 

Error 

>4 

ic8*6 

+  0*1 

15 

108-0 

+  4-6 

16 

1131 

+  4-6 

17 

18 

1090 

-T  I  I 

•9 

20 

108  0 

-OS 

21 

«o3S 

+  Ol 

22 

'05-3 

-32 

23 

104*6 

+  1-2 

24 

IIOI 

+  16 

25 

99  I 

-U 

26 

1081 

-0-4 

27 

ICO  8 

38 

108-4 

-o-i 

29 

103  0 

-0-4 

30 

109-6 

+  1*1 

3« 

1040 

+  06 

32 

104*4 

-4-1 

33 

104-2 

■Ho-8 

10)1085-2 

1 6-8 

8)827^2 

8)14-6 

\fcans 

...  io8'5 

'7 

Means 

...  103  4 

18 

The  tabular  value  of  Kj4»o  is  104-7,  which  was  de- 
rived from  experiments  made  with  ogival-headed  i^hot 
struck  with  a  radius  of  osie  diameter  aiul  a  bal£  The 
unit  of  K  in  the  above  cases  eocraspeads  to  ahont  the 

t/50,000  of  a  second. 
M.  Krupp  has  recently  circulated  some  tables  wMdi 

are  based  on  coefficients,  a  little  less  than  the  tabular 
numbers  above  referred  to,  and  about  such  as  would 
have  been  obtained  if  I  had  used  those  coefficients  only 
which  were  given  by  the  most  steady  moving  projectiles. 
Since  1868  there  have  been  great  improvements  made  in 
the  manufocture  of  slow-burning  powder,  &c.,  which  may 
have  tended  to  give  increased  steadiness  to  the  &hot,  and 
thus  to  reduce  Oe  resistance  of  the  air  slightly.  Still  I 
do  not  think  it  desnable  at  present  to  reoace  my  ee- 

efficient^  sensibly,  because  in  all  my  experiments  the 
velocities  have  been  determined  during  the  motion  of  the 
shot  just  after  it  had  le(t  the  gun.  But  when  the  range 
of  the  shot  is  considerable,  the  direction  of  the  axis  of 
the  shot  must  become  inclined  to  the  direction  of  the 
motion  of  the  shot,  and  this  must  increase  the  resistsnce 
of  the  air.  If  it  was  thought  desbable  to  rsdnoe  the  oo> 
efficients  of  resistance  throughout  9»f  range  in  a  patticu- 
hr  case  by  ^th  or  I'eth,  &c.,  this  could  easily  be  effiseted 
by  multiplying  </--;-«  by  (i  -  ;,\  (i  -  ),  &c.  For 
heavy  shot  the  range  should  be  extended  much  beyond 
500  yards 

The  pamphlet  alluded  to  above  is  entitled  "  Table  de 
Krupp  pour  Ic  calcul  des  vitesses  restantes  horizontales  et 
des  durdes  de  trajet  des  projsctiles  oblongs.  £ssen« 
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iS*?!."  M.  Krupp  does  not  give  any  details  of  the  expe- 
rinKiUs  on  which  he  professes  to  liave  fnuntlcd  his  tables, 
or  acknowlcdjjc  any  kind  of  .issisi.incc  from  any  other 
auUior.  ^ He  remarks  th:it  tor  a  long  time  tbe  resistance 
of  die  air  was  supposed  to  vary  as  then  to  depend 
upon  two  powets  of  Vi  acd  afterwaids  to  vaty  as  or  V*. 
lapeiiuieuts  haTe  swMni  tliat  these  so-called  laws  of 
resistance  are  not  good  for  all  velocities.  "  Cette  experi- 
ence devait  le  ^!re  parattre  utile  de  trouver  une  nouvelle 
method  j)Our  le  caIcuI  des  vitesscs  rcstantes "  (p. 
And  again,  "  Un  tcl  tableau  pour  ditTdrcnces  de  vitessc 
dc  lorm  a  c'td  ctabii  par  rustoe  Knvp  av  commcnce- 
ment  de  I'annde  1880  "  (p.  18). 

M.  Kmpp's  tables  are  precisely  the  same  as  those  that 
have  been  used  in  EneUnd  since  1871.  except  only  that 
French  replace  Enslisn  measores,  and  that  a  small  reduc- 
tion of  the  English  coefficients  of  resistance  has  been 
made  throughout.  Taking  one  of  Krupp's  examples  (last 
page)  1 1/6/79,  where  d  —  355 mm.  —  13  977  inches  ;  -co  --- 
525  kilos.  =  ii57"43lbs.  ;  commencing  velocity  49oni.s. 
"  1607-64  f.s.  ;  remaining  velocity  41 5  m.s.  =  I  56r57f.s., 
at  distance  2384  m.  —  782 16 ft. ;  weight  of  i  cubic  nteire 
of  air  Bit  200  kilos.,  M.  Krupp  finds  from  his  table 
41 1  '8  m  s.  for  the  remaining  velocity  instead  of  41 5  m.s. 
given  by  his  experiment.  My  table  gives  a  remaining 
velocity  of  4057  m.s.  But  supposing  we  reduce  the  co- 
efficients of  resistance  in  the  proportion  99  9  :  1090  given 
by  the  experiments  made  with  the  j  inch  gun  (solid  shot), 
then  we  obtain  412  0  m.s.  for  the  required  remaining 
velocity,  which  is  nearly  the  same  as  41 1  S  m  s.  obtained 
by  the  use  of  Krupp's  table.  Again,  taking  the  experi- 
ment 6/8/79  ^>^h  a  projectile  400mm.  in  diameter,  com- 
mencing with  a  velocity  533*4  nus.,  M.  Knum  finds  a 
reotainiDg  velocity  of  447'o  m.s.  by  the  nse  of^nis  taUe^ 
while  I  obtain  440*4 m.s.  and  443*8  m.s.  is  given  as  the 
result  of  experiment.  But  if  I  reduce  all  my  coefficients 
as  before  in  the  ratio  Qij'y  :  im^o,  then  my  t.ibic  gives 
447'4  m  s.  as  the  remaining  velocity,  which  agrees  with 
M.  Krupp's  calculations.  Hence  it  appears  that  M.  Krupp 
claims  by  these  tables  that  his  guns  of  1880,  on  the 
average;  give  a  degree  of  steadiness  about  equal  to  that 
given  by  the  best  of  the  four  English  experimental  guns 
used  in  1867-68.  I  have  not  much  confidence  in  the 
accuracy  of  velocities  measured  at  a  distance  of  near  one 
mde  and  a  half  from  the  gun  by  an  instrument  not  speci- 
fied, but  I  have  used  these  data  as  a  means  of  indicating  to 
what  extent  the  tables  give  diflferent  results.  As  a  test  of 
the  tables  1  shnuld  much  prefer  a  caretHl  cit  '.t  rinination 
of  the  commencing  velocity  of  the  shot,  and  the  time  of 
flight  to  some  known  distant  poin^  iraere  aU  Ae  times 
were  measured  Iw  a  single  instrument. 

For  further  inrarroation  I  beg  leave  to  refer  H.  Krapp 
to  ( I )  "  Tables  of  Remaining  Velocity,  Time  of  Flight 
and  Energy  of  various  Projectiles,  &c.,"  1871  ;  (2)  to  the 
Proceedings  of  the  Koyitl  Artillery  histitutitm,  VVoolwich, 
September  iS7i,p  382,  &c. ;  {J,)Jl';  April  1872,  p.  l,&c.; 
(4)  If).,  December  1877,  p.  250,  &c.  ;  (s)  "Treatise  on  the 
Motion  of  Projectiles,  itc,"  1873  ;  (6)  "  Principles  of  Gun- 
nery," by  Major Sladen,  R.A.,  1879;  (7)  "Handbook  for 
Field  Service"  (R.  A.),  1878;  (8)  "The  Construction  of  Ord- 
nance, &c.,"  p.  3^9,  &c.,  1877  ;  (9)  "  Reports  on  Experi- 
ments, «S:c.,  84/B/2853,"  1879;  (10)  "Final  Report  on 
Experiments,  &c-,  84/B/29c)<;,"  1880  ;  and  (1 1)  and  (12) 
"  Manual  of  Gunnery  for  H..M.  Fleet,"  1880.  .\nd  since 
that  date  my  "  licneral  Tables  "  have  been  reprinted  m 
four  different  books. 

Since  the  above  was  written,  I  have  noticed  that  the 
introducer  of  the  Navy  Estimates,  1S84,  remarked 
**  Tkt  Mbntch4oad€r  had  been  found  to  be  of  m>  more 
me  than  a  munle-loader,  and  the  Government  had 
adopted  a  gun  twice  <rf  long  as  the  old  form  of  breech- 
loader." I  always  understood  that  the  profitable  use  of 
the  new  slow  burning'  powder  re(ju:red  a  /ciii;  barrel,  and 
thit  the  brctcS  lo.iding  arrangement  was  introduced  be- 


cause it  permitted  the  use  of  a  longer  barrel  on  M^tmni 
than  could  be  employed  with  muzzle-loadine. 
March  3S  Fiuufas  BMowona 


THIRD  NOTE  OX  THE  ELECTRICAL  RESIST- 
ANCE  OF  THE  HUMAN  BOD  Y 

IN  two  previous  communications  last  year,  I  showed  that 
the  amount  of  this  important  basis  of  rational  elec- 
trotherapeutics had  been  enormously  overstated.  Since 
then  1  find  it  given  in  the  new  edition  of  Roscnrhal  * 
"  Elektricitatslehre,"  published  in  the  current  year,  as 
about  5000  ohmi^  mid,  to  my  surprise,  so  competent  as 
observer  as  friend  Prof.  Dolbear,  in  Lockwood's 
**  Handbook  or  Electric  Telegraphy,"  states  it  v^ueiy 
as  from  6000  to  io,ocx)  ohms.  On  the  other  h.nnd,  Covnc 
Du  Moncel,  in  his  paper  on  the  conductivity  of  iinperfea 
conductors  in  the  Aniiahs  de  Chhnie  ct  de  I^hysiqut, 
vol.  X.,  1877,  approaches  more  nearly  to  the  real  value  ai 
stating  it  from  wrist  to  wrist  to  vary  from  350  to  220 
kiloipetres.  This  is  probably  the  Swiss  unit  given  m 
Clark  and  Sabine's  ubles  as  equal  to  10-42  ohms  or  there- 
abouts. Both  Rosenthal  and  On  Moncel  furnish  antcmal 
evidence  tlut  didr  excessive  astimates  were  doe  to  im- 
perfect contact  through  the  skin  :  for  the  former  speaks 
of  using  fifty  chromic  acid  elements  of  two  volts  E.M.F. 
each  ;  whereas  the  current  from  this  large  battery,  \n:3 
proper  contact,  would  be  utterly  unbearable  to  the  p.iiieot, 
if  not  dangerous.  The  highest  current  I  have  seen  em- 
ployed was  from  twenty-two  of  these  cells  through  less 
than  2000  ohms  resistance.  It  was  done  against 
advicCi  and  produced  a  large  carbuncular  boil  at  the  nape 
of  the  neck,  where  the  negative  pole  was  applied,  t  hsfve 
since  then  completely  modified  my  method  of  making  the 
skin  contacts,  and  no  similar  accident  has  occurred. 

Even  with  a  f  ir  stnuller  current,  namely,  that  of  eight 
Daniell  cells  and  small  platinum  electrodes,  of  which  tbc 
siie  is  accurately  given,  namely,  4^  by  3  cm.  (roughly,  the 
length  of  two  shillings  side  by  sidei  and  the  breadth  of  a 
florin),  Du  Moncel  produced  n  similar  though  much  note 
serious  acddent  The  coneiit  was  passed  at  intenrab  for 
an  hour  and  a  half  fnm  wrist  to  wnst,  the  patient  being 
a  lady,  and  afterwards  for  shorter  pcrio<ls  in  the  oppositr 
'  direction.     "On  wuhdrawing  the  electrodes,"'  s.iys  tht 
writer,  "  to  my  i^rcit  aston:slnnent  I  found,  on  the  part? 
of  the  wrists  where  my  electrodes  had  been  applied,  very 
pronounced  scars  resembling  burns  producetl  by  an  acid 
or  a  caustic.    These  scars,  to  the  number  of  three  at 
the  negative  pole,  were  large  and  dnp.  At  the  positive 
pcrie  they  were  very  small^  and  thir^-two  in  muabcK 
During  the  first  two  days  after  the  exparhnent  no  iaSam- 
mation  supervened,  but  on  the  third  day  it  began  abom 
the  negative  scars,  and  it  was  necessary  to  have  recoutse 
'  to  [>t>,ilucc-.  which  were  kept  up  for  a  month  ;  even  then 
the  sloughs  were  not  detached."    It  is  satisfactory  to  find 
that  no  pernuncnt  harm  was  done  ;  but  it  is  evident  that 
the  excessive  resistance  recorded,  amounting  at  times 
I  to  3500  ohms,  was  mainly  due  to  this  cause.  It  is  perliaps 
not  to  be  wondered  at  that  the  adentific  Count  ahooM 
'  have  relinquished  this  branch  of  his  investigation. 
I     With  hands  soaked  in  strong  brine,  .and  then  enveloped 
I  in  a  thickness  of  flannel  wetted  with  the  same  sclutior.. 
;  bandaged  surgically  over  this  with  a  spiral  strip  of  lead  at 
least  30  cm.  long  and  5  cm.  broad,  no  local  accident  has 
ever  occurred  to  me,  nor  has  any  local  pain  been  men- 
tioned.   But  with  ten  bichromate  cells  in  good  order  the 
diode  iUt  at  makuig  and  breaking  circuit  has  often  bees 
considerable.   Indeed  my  tall  and  athletic  dinicai  cleric 
Mr.  Shackel,  who  kindly  consented  to  act  as  a  renstanoe, 
noticed  that,  when  being  tested  from  foottohand(in  his  case 
a  length  of  7  feet)  with  1027  ohms  resistance,  the  opi  o-ite 
I  side  of  the  body  was  jerked  at  these  instants.     In  all 
I  recent  experiments  I  have  never  exceeded  this  E.\LF, 
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which  is  at  the  ootafale  20 ToIu»  or  aboot  18  volt*  as  the 

cells  run  down. 

In  all  cases  hitherto  named  an  ordin.iry  b  ittc-ry  current 
has  been  employed.  In  a  paper  read  by  me  before  the 
British  Association  at  Southport,  I  named  a  rotating 
commutator  and  also  one  on  the  plan  of  a  metronome 
which  I  had  tried  for  the  purpose  of  diminishing  currents 
of  polarisation  by  regular  mvcrsion.  I  preMvedf  lio«< 
erer,  the  rapid  manipuntlon  of  an  ordinary  canmotating 
key  with  the  finj^crs  of  the  loft  h.ind  until  Uw** throw" 
of  a  damped  ^Mtvanomctcr  w.is  all  but  extinguished. 

At  the  Southpoit  meeting,  however,  my  friend,  Dr. 
Oliver  I.orl^'e,  sujjgcstcd  the  use  of  alternating  currents  of 
induction,  and  a  telephone  in  place  of  the  galvanometer, 
and  Prof.  Lankester,  the  Presidient  of  the  Section  in  which 
my  paper  was  read,  kindly  simeslcd  that  I  should  apply 
to  the  Royal  Society  for  a  grant  in  aid  to  purcbaae  the 
expensive  apparatus  required  for  these  experiments. 
Tne  btter  suggestion  I  at  once  acted  on,  and  met  with 
unconditional  refusal  on  a  printed  form.  Iking  thus 
thrown  on  my  own  small  means,  I  proceeded  to  .ict  on  the 
former  suggestion,  and  ordered  an  induction  apparatus  of 
an  excellent  London  maker.  But  the  British  workman, 
if  sure,  is  decidedly  slow,  and  the  instrument,  though 
stated  to  be  in  a  condition  of  forwardness,  is  not  yet 
ready,  in  the  meanwhile,  in  the  pages  of  the  EUctriial 
Rtvttw  for  January  12,  a  diagram,  description,  and  wood- 
cut of  a  pretty  little  in-trument  designed  by  Prof. 
Kohlrausch  of  Wur/burg  for  tlie  measurement  of  fluid 
resist. Hires  appeared  ;  by  his  kindness  I  was  put  in  com- 
munication with  the  firm  of  Martmann  and  Co.  of  that 
town,  the  m.ikers.  They  at  once  forwarded  me  the  in- 
strument, which  proves  to  be  beautifully  nude,  and 
ciitcmely  moderate  in  prkeL  This  acknowledgment  I 
owe  to  the  Professor's  courtesy  toward*  a  aUaMcr,  and 
tlwir  briskness  In  carrying  out  his  wishes.  Upon  Its 
details  it  is  needless  now  to  insist,  it  being  practically 
a  small  induction-coil  united  to  a  metre  bridge  of 
platinum-silver  wire,  uith  resistances  of  i,  10.  100,  and 
1000  ohms,  to  be  intercalated  in  the  divided  circuit.  It 
emits  a  ste.itly  buzz  of  about  120  vibrations  per  second, 
which  is  reproduced  in  the  telephone  by  methods  well 
understood.  In  my  first  experiments  I  found  the  original 
and  the  ^lantom  buts  difficult  to  separate.  The  former 
if  easily  lessened  liy  mounting  the  apparatus  on  vulcanised 
mbber  tubing  and  a  solid  support.  The  R.  is  read  off 
the  scale  by  inspection  :  toward-,  the  left  hand  or  middle 
of  the  wire  with  great  accuracy;  towanls  the  ri;^ht-hand 
end  the  ohms  get  squeezed  togi  ther.  When  I  drew  the 
plug  of  the  1000  R.  my  willing  student-patient  gave  a 
jump  out  of  his  two  brine  baths  and  said  he  could  not 
stand  it.  It  was  therefore  necessary  to  use  the  too 
ohm  plug.  £veA  with  this,  however,  the  results 
were  very  remarkaUe  In  this  early  period  of  my 
experiments  two  illustrative  cases  may  be  given.  A 
female  patient  suffering  from  diabetes,  but  otherwise 
in  good  health,  and  ab'.e  to  walk  about  the  ward,  gave 
iromfoot  to  foot  with  .an  E.M.F.  of  3"6  volts,  a  resistance 
of  1210  ohms  ;  from  right  hand  to  right  foot  1330  ohms; 
and  from  left  hand  10  left  foot  exactly  the  same  figure. 
With  the  induction  current  she  gave  from  foot  to  foot 
oaljr473  oims  \  lumd  to  lioot  735  ohms  00  the  right, 
and  750  ohms  on  the  left,  sid&  The  difference  was  so 
great  that  at  first  I  suspected  instniincntal  error,  but  sub- 
sequent testings  show  that  such  is  not  the  case.  The 
discrepancy  of  15  ohms  between  the  two  sides  was  clearly 
owing  to  my  unfamiliarity  with  the  telephone  in  place  of 
galvanometer,  and  lias  aaaterially  lessened  with  greater 
experience. 

A  male  patient  suflTcring  from  dysentery,  now  perfectly 
well,  gave  from  right  band  to  foot  with  a  current  of  3-6 
volts  a  R.  of  1580,  with  <hK  velta  n  mean  of  i$io,  with 

18  volts  a  R.  of  1366.  Esdl  observation  was  taken 
wice  i  the  first  and  last  agredof  enctly,  the  intermediate 


only  difTcririL;  from  1530  tO  1500.  This  is  impossible  at 
times  to  prevent  from  the  unintentional  motions  of  the 
patient  slightly  shifting  the  level  of  the  brine  baths.  With 
the  same  baths  and  poles  the  induction  current  gave  only 
590  ohms  resistance. 

In  neither  of  these  cases  was  there  any  morbid  con- 
dition of  the  nuiscles  tested.  The  distance  was  in  each 
case  from  the  eMernal  malleolus  of  the  foot  to  the  head 
of  the  ulna  in  the  corresponding  hand.  In  recmding 
these  residt-^,  I  prefer,  as  on  the  iormer  occasion,  to  give 
them  at  once  in  their  rough  state  before  waiting  for  a 

f)lausible  e.xplanation,  or  endeavouring  to  procure  a  fal- 
acious  agreement  between  the  two  methods.  It  is  clearly 
not,  as  a  w  riter  in  the  EUi  tt  ical  Journal  thought,  a  case  of 
mere  "cable-testing."  What  1  stated  then  1  now  re- 
affirm, that  there  is  some  important  difference  of  a 
physiological  cbaiacter  between  the  human  body  as  a 
conductor  and  ordhuury  fluid  tiectrolytes. 

No  doubt,  as  Dr.  Lodge  suggests,  -'an  alternating 
current  ought  to  show  too  lo*  a  resistance,  because  ot 
electro-chemical  capacity,  which  it  would  treat  like  con- 
ductivity." liut  the  difference  is  far  too  great  tor  such 
an  explanation,  nor  docs  it  occur  to  this  extent  in  saline 
solutions.  I  am  at  present  eng«u;ed  in  testing  its  amounc 
in  physiological  fluids,  such  as  Uood-serum,  uddc  and 
ovarian  eflmioa,  and  the  like. 

A  beautiful  metre4»idge  on  Prof.  Kohlranschli  pattern, 
with  platinum-silver  wire  of  3  m.  long,  has  just  re.nched 
me  from  Ilartmann  ;  with  this  I  am  using  a  '"sledge"' 
inductori,  ni  of  Du  liois  Reymond's  with  thrte  different 
secondary  coils  of  different  lengths  and  fineness  of  wirc- 
For  the  determination  of  the  alternating  currents  passing 
I  am  using  the  small  dynamometer  with  aluminium  wire 
suspended  coil  which  was  shown  before  the  Fhysieal 
Society,  and  briefly  described  in  M  4TU]tl> 

This  I  shall  check  by  a  fine  instrument  now  on  its 
way  from  Wurrburg,  with  a  single  wire  suspension  and 
torsion  head  instead  of  the  more  sluggish  bifilar  method. 
Ultimately  it  may  be  necessary  to  use  a  quadrant  electro- 
meter. 

Even  at  this  stage  it  is  obvious  that  the  fact  of  the 
human  body  being  about  twice  as  permeable  to  induction 
as  it  is  to  low  tension  continuous  cnirenls  is  cf  great 
physiological  and  therapentical  hnportanoe; 

W.  H.  Stonb 


INTERNA  TfOX A  L   WEIGHTS  AND 

MEASURES ' 

ALTHOUGH  tOMOMiliii^  appear  that  the  woric 
of  the  Bureau  at  Sivres  is  perhaps  nraceediiw 

slowly,  yet  by  reference  to  the  two  puUlcatioos  which 

have  been  issued  under  the  authority  of  the  Comit<*  In- 
ternational it  may  be  seen  that  the  Bureau  is  doing  its 
work  thoroughly.  The  extent  of  the  questions  investi- 
gated is  well  shown  in  the  first  publication  issued  in 
1 881  (tome  i.),  which  included  papers  by  the  director. 
Dr.  Broch,  on  the  force  of  gravity,  the  tension  of  vapour, 
the  boiling  point  of  water,  and  the  weight  of  a  litre  of 
air  i  as  wdl  as  independent  investuntioos  by  Dr*  Benoit 
on  Itseatt**  diiatometer ;  by  Dr.  nmet,  on  tbermonw 
ters ;  and  by  M.  Marek,  on  weighing  apparatus,  &c. 

The  present  publication  (tome  ii.  1883),  to  which  we 
would  now  invite  attention,  contains  accounts  by  Ur. 
Benoit  of  his  expansion  experiments  ;  by  M.  Marek,  on 
the  methods  and  results  of  the  weighings  made  at  the 
Bureau  from  1879  to  1881  \  and  by  Dr.  Broch,  on  the 
expansion  of  mercury.  In  the  experiments  on  the 
diutatkm  of  standard  measures  of  length,  there  has 
been  followed  a  method  attributed  to  Geiieral  Wrede.  It 
consists  in  the  first  instance  in  adjusting  under  two  micro- 
meter-microscopes a  platinum-indium  oar,  on  which  the 

"  Biin-tu  initnutiooai  dcs  PoUaalllMnt.'*  7>MMHr<f  JMmhAw. 
tome  ii,  400  pp.   Paril)  iMj.  ) 
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length  of  the  metre  has  been  marked  by  ncsBS  of  two 

fine  lines.  The  position  of  the  lines  at  a  constant  tem- 
perature is  then  determined  by  the  micrometers,  the  bar 
being  placed  for  this  purpose  in  a  tl<)^t^;ll  <>t  water,  the 
temperature  of  which  is  maintained  constant  by  an  im- 
proved automatic  regulator.  A  second  metal  bar,  whose 
rats  of  e^ennon  Is  to  be  determined,  is  placed  in  a 
Mparate  traqA  of  water,  tbe  temperature  of  which  differs 
considerably  mm  that  in  the  other  troogh.  TMs  trough 
is  then  also  brought  into  position  under  the  microscopes, 
and  the  positions  of  the  lines  on  the  second  bar  deter- 
m  ned  relatively  to  thu-e  on  the  first  bar.  This  method 
has  the  advantage  that  the  results  are  independent  of  any 
change  in  the  distance  between  the  axes  of  the  two 
microscopes  during  the  con  parison  of  the  two  bars.  The 
optical  ctlcct  of  the  immersion  of  the  bars  in  water  was 
investigated  by  M.  Krnsper  in  1872-731  who  found  it  to 
aflect  the  comparisons  very  Ilttl& 

The  comparing  apparatus  at  the  Boicaa  was  originally 
made  by  M.  Sorensen  of  Stockholm,  but  was  subse- 
quently altered  and  improved  by  the  Geneva  Society  for 
the  conbtnn  tion  of  physical  instruments,  under  the  direc- 
tions of  ^I.  Turcltmi.  'I  he  lines  on  the  bars  were 
illuminated  by  light  reflected  on  to  a  small  mirror  fixed 
at  an  angle  of  45''  inside  the  microscope,  a  little  above 
tbe  (^ect  glass.  The  detemiaatioas  of  the  errors  of 
cadi  micrometer-screw  thnraghoat  itt  whole  length,  for 
eren  no  micrometer-screw  has  yet  been  made  in  which 
appreciable  errors  may  not  be  detected  in  its  use,  was 
m:tdc  in  accordance  with  methods  followed  by  Drs. 
Koerster  .ind  Hirsch,  and  M.M.  Statke  atui  Kiniinerer. 

The  thermometers  usoti  were  <i'n-trurtcd  after  the 
form  adopted  by  the  Bureau  i,(ome  i.  p.  B  8),  and  were 
made  at  Paris  by  M.  M.  Baudin  and  M.  M.  Alveignat 
It  is  satisftctoiv  to  find  that  to  the  important  qoestion  of 
thermometers  tne  Bureau  has  given  mudi  attention,  as  in 
such  investigarions  errors  of  tliermometers  are  of  as  great 
importance  as  the  errors  of  the  micrometer-microscopes, 
but  are  not,  however,  always  so  carefully  attended  to  as 
thty  should  be.  The  thermometers  were  calibrated  after 
the  metho  s  s  ii^^'c-.ii  d  by  Ur.  Thie^en  and  M.  J.  Marek 
("  Repertorium  der  Carl,"  t,  xv.  1 879),  and  were  corrected 
rar  "exterior  fHressure*  toa barometric  height  of  760mm. 
at  oP  lat  45°,  as  weU  as  6)r  "  interior  pressure,"  or 
vertical  poahioo,  the  thermometers  reading  from  o^^xn  to 
Q^o6  C  too  high  when  placed  in  a  horizontal  position. 

During  the  past  years  this  apparatus  has  been  used  in 
determining  the  rates  of  expansion  of  the  platinu-n-iridium 
metres  deposited  at  the  Bureau,  which  .ire  intended  here- 
after to  be  the  uni\  trial  standards  or  piutotypes  of  the 
metric  >ystem.  The  linear  coefficient  of  expansion  for 
I*  C.  of  the  platinum-iridium  was  found  to  vary  from 
onooooo8668  to  ow)ooo8689^  with  a  probable  error  of  only 
±  0*0000000075. 

Tlie  high  accuracy  of  the  results  obtained  at  the  Bureau 
in  the  weij;hint,'s  there  executed,  have  been  already  pre- 
viously referred  to,  as  they  appeared  in  a  soiiatate  form 
in  1S81.  In  the  present  volume  M.  .Marek  gives  the 
particulars  of  the  experiments  made  by  him  in  redeter- 
mining the  density  of  mercury  of  the  kind  actually  used 
in  barometer  tubes,  taking  the  mean  density  of  mercury 
as  Iwing  comprised  between  that  of  perfectly  dry  mer- 
cury and  of  mercury  exposed  to  moist  air.  Illustrations 
are  given  of  the  modes  of  purifying  and  of  weighing  the 
mercury.  The  density  of  four  samples  of  mercury,  as 
dct  I  nii.ed  by  weighing  in  water,  wss  fumSi  after  many 
experiments  to  be  as  follows  :— 

Mcrcuiy  A  =  i3'59563i  ±o"oooc29 

»  "   13 '595633  ±  0-CCO024 

„  C  =  13  5954SS  ±  o-coa  56 
I*     D  =  13-595930  *  tfooooss 

In  the  pnper,  "  Dilat;  tion  du  Mcrrure,"  we  find  again 
t'lat  painstaking  investigation  and  high  accuracy  which 


chatacterised  the  pai>ers  published  m  1881  above  referred 

to.  The  most  exact  observations  on  the  dilatation  of 
mercury  are  undoubtedly  those  of  M.  Regnault  {MAMoirn 
de  i' Aiiii!, mk  tit s  Scittnes,  tome  xxi.  1847);  and  it  if 
to  the  mathematical  reduction  of  these  obbei  \  .i;n  ns  that 
Dr.  Broch  has  now  applied  a  critical  examination,  em- 
ploying as  his  first  coefficient  01  dilatation  tbe  vafaie 
obtained  by  M.  WoUoer  Lehrbuch  der  Eiiwimealal 
Physik,"t.iii.):— 

d,  =  io->  (18116S -f- 11*554/ •|>o'«Mi87^ 

instead  of  that  of  Regnault — 

d,  =  IO-»  (179007  +  25"232/). 

Bv  a  reduction  by  the  precise  method  of  least  sqaaiei^ 
of  the  original  observations  to  the  latitude  of  45*  at  Ihs 
level  of  the  sea  {B  —  760  mm.),  there  is  now  obtained 

for  the  cubic  cxpinsiun  of  mercury  the  f^ll:  win^;  formjii, 
which  we  would  recommend  to  the  altenuoa  ot  iho&c 
engaged  in  acotrate  work : — 

a  I     OtXIOl8l793.  /  +  0900^000^000175  .  4*  -1- 

o'aoakOoavoaoo3Sii6 .  /*. 

We  note  that  for  the  current  year  the  President  of  the 
Bureau  is  General  Ibanez  (Madrid),  the  Secretary  bcuig 
Dr.  Hirsch  (Neuch.'ucl),  the  Committee  including  MM. 
Dumas  (Paris),  Koerster  (Berlin),  Gould  (Cordoba),  God 
(Naples),  Heir  (Vienna),  Hilgard  (Washington),  Kmsper 
(Budapest),  Stas  (Brussels),  Wild  (St>  Petersbarg),  aad 
Wrede  (Stoddieim).  Thhi  country  is  not  represented  ds 
the  Committee,  our  Government  having  decided  MtK 
take  part  in  this  international  project. 


THE  genus  I.thra  was  fourded  by  Humboldt  aad 
Bompland  for  a  very  curious  plant  closely  allied  to 
our  native  Trigloihin,  which  was  first  found  by  them  ia 
New  Grenada.  The  present  memoir,  which  has  ap- 
(tarently  only  recently  reached  Europe,  is  one  of  tbeaHA 
elaborate  studies  probably  ever  made  of  the  entire  nMr- 
phology,  histology,  and  development  of  a  single  flowering 
plant,  and  is  due  to  the  unexpected  discovaj  of  the 
plant  in  187$  in  the  Argentine  Re  public.  Tlie  c«rio«< 
reductions  of  structure  which  are  the  result  of  a  more  cr 
less  aquatic  mode  of  lite  have  aUva}  s  made  p'l.iius  ot  this 
kind  attractive  to  investigators. 

The  careful  investigation  of  the  structure  of  the  dower 
throws  some  light  on  a  point  which  has  been  much  ooe- 
uoverted,  whether  the  stamen  is  ever  an  axial  mnciaw. 
or  not  LHaa  bears  its  flowers  in  a  spike,  and  there  aie 
no  less  than  three  kinds:— (i)  below,  female ;  (3)  in  the 
middle,  hermaphrodite ;  (3)  at  the  top,  male  dowos. 
These  latter  consist  of  a  single  stamen  in  apparent  direct 
prolongation  of  the  floral  axis.  It  is  about  thee  in  the 
bimilar  cases  of  Xaias  that  discussion  has  arisen  No* 
Hieronymus  contends  that  this  stamen  is  really  only 
pseudo' terminal,  but  that  it  consumes  in  its  developmoa 
the  primitive  meristem  of  the  growing  point,  and  ss 
eventually  occupies  its  place  He  extends  the  wmm 
explanation  to  the  cases  of  Ntdas,  ZannicktUia,  Cmm 
rifM,  Btisuliiy  and  others  which  have  been  held  to  sap- 
port  the  axial  origin  of  stamens.  But  as  Sachs  remarks 
("Textbook,"'  second  edition,  p.  541).  the  question  can&cii 
be  settled  whully  on  anatomical  gixiuads.  .And  in  Z^.'u- 
therc  can  be  no  doubt  that  in  the  hermaphrodite  tioweri 
the  stamens  arc  lateral.  In  the  male  flowers  he  some- 
times finds  a  lateral  rudiment  of  a  pistil;  and  this  aBMtbe 
held  to  clinch  the  argtmient  that  the  stamen  Is  not  nsQr 
cauline,  but  always  lateral  and  only  pseudotermioaL 

tJfiea  has  a  fourth  class  of  flowers,  the  adaptive  oriigjk 
of  which  is  interesting.  The  whole  plant  is  at  first  nf^ 
tially  submerged — perhaps  was  once  wholly  so.  Tht 

'  "Monocn6itde  Ijlau  lubulatu."  Pur  J.  HicmDynici.  ACMt  ^ 
Ac*({fmut  iuKi*mml  dt  Citnciat  tn  CtnM*.   (Buctiot  Aires,  tOa.) 
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Iowe>.(  fl(nvcr<  of  the  inflorescence  arc  fcm;»le,  and  seated 
in  the  axils  nt  the  sheathing  leaves;  but  the  style  is 
enormously  elongated  so  a«  to  carry  tlie  sti^nia  to  the 
surface  of  the  waicr  for  fcriilisatiun.  Thii  recalls  the 
habit  of  Vallisntria.  But,  as  Mr.  Bentham  reminds  us, 
the  idemblaDces  of  HydrockmrUm  and  of  NaitKbuttt 
aie  esaentiaUir  adaptive,  and  vecaak  not  btisd  m  to  the  real 
pffolbutidly  divergent  affinity. 

It  is  worth  noting,  as  a  hint  to  those  interested  in 
researches  of  this  fas  inating  kind,  that  the  invcsnfjations 
of  Dr.  iheronymus  were  male  partly  on  material  pre- 
served in  a  mixture  of  two-thirds  alcoliul  and  one-third 
glycenne,  partly  in  an  aqueous  solution  of  saiicyhc  acid 
(no  taUHr  dataiLt  an  gives).  W.  T.  T.  D. 


PROFESSOR  FLOWER 

pROFKSSOR  FLOWER'S  resignation  of  the  ofiice  of 
^  Conservator  of  the  Museum  of  the  Royal  College 
of  Smscons  was  received  at  the  last  meeting  of  the 
Ctencil  of  that  body,  held  OB  March  13,  whereupon  it 
was  iBoved  by  Sir  Jamea  Paget,  aecoaded  by  Mr.  Erich- 
aeOf  and  raeolved  una]iliiioasly>— ''That  the  Council 

haebiy  desire  to  express  to  Mr.  William  H  -nry  Flower 
dirir deep  regret  at  his  resignation  of  tlic  oilL-e  of  Con- 
•ervator  of  the  .Mascum  of  the  ColIe).;c, 

"That  they  thank  him  for  the  admirable  care,  judg 
men',  and  zc.il  with  which  for  twenty-two  years  he  has 
fulfilled  the  various  and  responsible  duiiei  of  that  office. 

**Tfeat  they  are  glad  to  acknowle^je  tlut  the  great 
incteaae  of  the  Muacnm  dwing  tbose  |«ar»  has  been 
very  largely  due  to  his  exertions  and  to  the  influence 
which  he  has  exercised,  not  only  .il]  -.vlvi  have  worked 
with  him,  but  amongst  ail  who  have  been  desirous  to 
jSX)niote  the  pm^'rcis  ot-  anatomical  science. 

"  That  they  know  that,  whilst  he  h*5  increased  the  value 
and  utility  of  the  Museum  by  enlarging  it,  by  preserving 
it  in  perfect  order,  and  by  liuriUtattng  the  smdy  of  its 
contents,  he  has  also  naiiibnned  the  scientific  repate  of 
the  CoUne  by  the  munenans  works  wiiidk  have  gained 
Ibr  Mn  %  disti^uished  position  amongst  the  netmnslists 
and  bioloKists  of  the  present  time. 

"And  that,  in  thus  placing  on  record  their  high  appre- 
ciation of  the  services  of  Mr.  Flower,  the  Council  feel 
sure  that  they  are  expressing  the  opinion  of  all  the  Fel- 
lows and  Members  uf  the  College,  and  that  they  will  all 
unite  with  them  in  wishing  htm  complete  socccsa  and 
happiness  in  the  iamttaat  office  to  wiudi  ha  ha*  been 
dectal" 

The  conditions  onder  which  tfie  CoBsei^atuiship  of  the 
Moseam  of  the  Cottm  wBI  be  held  in  future  are  at 
preset  ander  discessfoa,  and  will  probably  be  decided 
at  the  next  meeting  of  the  Council  on  the  io:h  inst.,  whea 
the  office  will  be  declared  vacant,  and  candidates  invited 
to  send  in  their  applicatioas. 


THE  DEEP-SEA  DREDGINGS  OF  THE 
•  TAUSMAN"— CRUSTACEA 

T  N  a  previcui  article  attention  was  called  to  some  of  the 
*  more  remarkable  of  the  deep-sea  fishes  taken  during 
the  ncvat  cniise  of  the  FtmA  frigate  the  TaHsmoH :  not 
less  interesting  were  the  numenMS  forms  of  Crustacea 
dredged  during  the  same  cniise,  a  fine  collection  of 
which  were  also  on  view  at  the  J  udin  des  r!ante>,  Paris, 
as  part  of  the  spoils  brought  home  after  the  voyage. 
From  a  survey  of  the  specimens  it  is  evident  that  these 
Crustacea  are  to  he  found  at  all  depths  of  the  ocean  : 
some  pass  the.r  lives  fl  lating  on  its  surface,  feeding 
tbareon  or  amid  the  acres  of  Sargassum  weed ;  while 
Others  hve  at  depths  of  from  4000  to  5000  metres.  The 
a» called  swimming  crabs  which  form  a  section  of  the 
Bndqroia  wetild  seem  to  be  extremely  rare  at  great 


depths.  Certain  speries  taken  during  the  TixUuitafCs 
cruise  are  remarkable  for  their  very  extensi'-  e  geographical 
distribution  ;  thu?,  species  of  IJatynectes  which  were 
found  at  depths  of  from  450  to  950  metres  otT  the  co;ists 
of  Morocco  and  about  the  Cape  Verd  I»lands,  seemed 
very  closely  related  to  the  swimming  crabs  (Portunus)  of 
our  own  seas,  and  again  to  be  very  nearly  connected  to 
species  of  the  same  genus  collected  at  the  Antilles,  in  the 
Mediterranean,  and  in  the  Arctic  Ocean.  Another  section 
of  the  Brachyura,  with  sharp  ti  i.ir  .;iilar  bodies  (0\yr- 
rhyncha),  contains  species  which  arc  to  be  met  with  at 
much  greater  ilepUis  ;  t'uis  Lispoi^iuitus  thompioni 
(A.  M.  £dw.)  was  dredged  off  the  coasts  of  Morocco  Irom 
depths  of  between  600  and  1 500  metres,  and  Scyramathia 
catfmttri  was  taken  at  the  same  place  from  a  depth  of 
1 300  metres.  The  former  of  these  species  has  been  found 
in  the  North  Saau  and  the  latter  has  been  taken  off  the 
north  of  Scotland  and  in  the  Mediterranean.  The  Cras- 

t  ice  1  intermediate  by  their  forms  bet«cen  the  Bracbyuia 
and  the  M.^crura  were  found  in  abundance  at  very  great 
depths,  ani  the  (onns  found  sec  ncd  in  great  incr  isure 
to  belong  to  "transition''  forms  i  so  one  was  often  sur- 
prised to  find  a  form,  which  taken  by  itself  appeared 
abundantly  distinct,  quite  connected  with  others  by 
numerous  intermediary  forms.  Thus  species  of  Ethusa, 
Dorippe^  Homola,  and  Dromia  seem  to  preseat  such 
mmwrous  shades  of  gradation  as  to  perplex  one  com- 
pletely in  the  d  fficult  task  of  classifying  thc-e  genera. 
.Some  of  thcic  forms  are  also  veiy  remarkable  for  their 
geographical  distribution  :  .i  species  of  Du  ranomia,  de- 
scril>ed  by  Milne- Edwards  from  the  Antillc-,  was  found 
off  Morocco,  and  Hoinola  cuvuiHf  up  to  this  thought  to 
be  Dcculiar  to  the  Mediterranean,  was  found  at  the  Azores 
aaa  the  Canaries.  But  the  most  remasfcableiastaace  of  the 
geagrq>hical  extensioB  of  which  soaie  ffenera  art  capable 
Is  furnished  by  some  species  of  the  ftmfly  Ultodina. 
These  Crustacea  to  this  have  been  known  as  inhabitants 
of  the  Arctic  and  .Antarctic  regions,  living  in  the  littoral 
zone,  but  now  they  have  been  found  under  the  troj/ics  ; 
the  only  difference  being  that  in  this  latter  locality  they 
have  contrived  to  find  congenial  conditions  of  life  by 
abandoning  their  shallow-water  liie  and  betaking  them- 
selves to  the  cool  depths  of  over  1000  metres.  A  fact 
like  this  is  not  without  its  iateres^  inasmuch  as  it  sfiows 
how  some  ficnmas  can  spread  themselves  firom  the  frocen 
seas  of  the  north  to  the  seas  of  the  tropics,  and  so  from 
the  region  of  one  I'ole  to  the  other;  altering  their  con- 
ditions of  lite  as  necessity  demanded,  and  resuming  thci." 
old  habits  when  the  opportunity  to  do  so  again  o  currcd. 

The  Crustacea  known  as  Hermit  Crabs  were  found  to 
extend  to  a  depth  of  5000  metres  ;  as  is  well  known,  the 
tenninal  portions  of  the  bodies  of  these  Hermits  are  softy 
not  covered  like  the  head  and  daws  of  the  crab  with  a 
stroag  caleareoBS  shell,  and  these  antmali  have  tho  haUt 
of  todting  the  soft  part  of  their  bodies  for  security  into 
the  body-whorl  of  some  empty  shell  ;  but  at  the  great 
depths  referred  to  shells  suitable  for  ttiis  purpose  are  not 
to  oe  found,  and  the  hermit  crabs  inhabiting  these  depths 
must  often  be  in  gre.it  difficulties  for  material  wherewith 
to  cover  themselves.  In  one  specimen  taken  o£f  Moeoeco 
this  covering  consisted  of  a  living  coWmy  cf  a  very  prel^ 
species  of  EpiaoanthttS. 

Species  of  the  fiimify  Galathddea  were  fiwad  farpro- 
fusion  at  all  depths  ;  but  the  colour  of  their  bodv,  gene- 
rally that  of  a  red  or  pink  ime,  w.as  in  the  forms  (rom  the 
ereat  depths  of  a  uiiifunn  wliite.  Some  species  were 
found  which  occupied  the  interior  of  those  lovely  siliceous 
sponges  belonging  to  the  gcau.<i  .Nphrotallistes.  One  new 
species,  Galalhodes  atitomi^  was  found  at  a  drpth  of  4000 
metres,  and  another,  from  the  same  depth,  with  its  abdo- 
men coiled  twice  upon  itself,  has  been  also  described  bjr 
A.  M.  Edwards  as  new  {Ptychogaiter  formesus). 

Of  the  group  of  Eryonid.i-  a  considerable  number  of 
both  genera  and  species  were  dredged.    Of  these,  those 
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belonging  to  the  genera  Polycheles,  Wilmoesia,  were 
from  depths  of  from  4000  to  5000  metres,  and  the  won- 
derful transparency  of  the  forms  permicted  the  whole 
internal  viscera  to  be  distinctly  seen.  Some  species  of 
Pentacheles  were  evidently  allied  to  the  losiil  forms  of 
Eryon. 

Of  the  Crustacea  belonging  to  the  group  of  Macrura, 
the  one  to  which  the  crayfish  and  shrimps  belong,  miny 


were  taken  at  very  great  depths.  Off  the  Cape  Veri 
Islands,  from  a  depth  of  500  metres,  a  thousand  iitdi- 
viduali  of  a  new  species  of  Pandalus  were  Uken 
Among  the  most  remarkable  of  all  of  these  forms  is  tht 
one  which,  through  the  courtesy  of  the  editor  of  in 
Nature,  from  which  journal  this  notice  is  in  part  uaoi- 
lated,  we  are  enabled  to  give  the  accompanying  illustra- 
tion.   Named  Nematocarcinus  gracilipts  by  Alpbowe 


Milne-Edwards,  it  was,  when  taken  fresh  from  a  depth  1  of  the  abdominal  segments  developed  so  as  to  fonn  1 

of  850  metres,  of  a  splendid  rose  colour.    The  extreme  pouch-like  receptacle,  in  which  the  eggs  were  depositfd 

length  of  its  antennae  will  at  once  attract  attention,  and  When  trying  to  draw  conclusions  from  the  phenonKU 

mo  less  remarkable  are  the  wonderfully  attenuated  feet,  presented  by  the  numerous  forms  of  Crustacea  coUtcieJ 

of  which  the  third,  fourth,  and  fifth  pairs  are  longer  than  during  the  Talisman  cruise,  one  is  struck  by  the  stiaitf 

the  first  and  second.   The  eyes  arc  large,  but  the  eye-  diversity  in  these  phenomena.    While  some  of  the  specie 

stalks  are  not  elongated.  In  another  member  of  this  group,  are  blind,  others  have  well-developed  organs  of  visio"  ■ 

Clyphus  tnarsuftialiK,  the  female  had  the  lateral  portions  « liile  in  some  the  rye-stalks  are  flexible,  in  olhcrs  thcj 
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are  immovable  ;  while  in  some  there  i>  a  very  nnrkcd 
transparency  of  the  integuments  and  a  decided  softness 
of  the  muscular  tissues,  m  others  neither  of  these  facts 
is  at  all  appareoL  Spme  of  the  deep-sea  Crustacea  are 
beautifidfy  pfcotplwwicent,  and  in  ceruin  species  this 
yhoyhcKtseeaBa^is  not  diiosed  but  is  linutod  10  some 
^Mcal Mcas of  Oitir bodies,  and  in  anew  tpedes,  Acorn- 

jgMrm  Ptltucida  (A.  M.  Edw.).  the  fctt  nrc  adornrd 
With  l^sphorescent  bands.  We  of  necessity  know  so 
little  of  the  habits  of  these  ne«-,  strange  forms,  that  it 
would  be  premature  to  draw  sctentiAc  coadusioas  from 
their  sftuetursk 


THE  SOCIETY  FOR  THE  BIOLOGICAL  INVES- 
TIGATION  OF  THE  BRITISH  COASTS 

npHE  iHMtiQg  which  we  previously  announced  as  about 
_  to  be  beta  for  the  purpose  of  inaupuratinj;  a  new 
society  having  the  above  title,  took  pl  u  r  1 1---.  Monday 
in  the  rooms  of  the  Royal  Society,  Prof.  Huxley  being 
in  the  chair.  The  meeting  was  large  and  influential. 
Among  those  present  :were  the  Duke  of  Argyll,  the 
Earl  of  Dalhousie,  Lord  Arthur  Russell,  Sir  Lyon  lMay> 
fair,  M.P.,  Dr.  \V.  B.  Carpenter,  Sir  Joseph  Hooker,  the 
Hoo.  Edward  Marjoribanks,  M.P.,  Sir  John  Lubbock, 
Mt.P.«  President  of  the  Linnean  .Society,  Mr.  J.  Dhkc, 
M.P.,  Sir  George  Nares,  Dr.  John  K  le,  .Sir  Joseph 
Fayrer,  Capt.  Vcrney,  R.N.,  Prof.  Flower.  I'lur  Kwan, 
Dr.  John  Evans,  Prof.  Honney,  Dr.  Spencer  Cobbold, 
Mr.  John  .Murray  fof  the  C/uiI/cn'rer  Oif\cc),  Dr.  J.  Gwyn 

ieflfreys,  Dr.  Giinihcr,  Prof.  Mosetev,  Mr.  G.  J.  Romanes, 
Hr.  H.  C.  Sorby,  Mr.  Francis  Gaiton,  Mr.  Brady,  Prof. 
Crofton,  Mr.  Dawson  Wtilian^  Praf.  St  Gcotfe  Mivart, 
Mr.  Dusk,  Dr.  Sclater,  Dr.  Dodson  (Netley),  Mr.  Thiael- 
ton  Dyer,  Mr.  H.  C.  Burdett,  Prof.  Donkin.  Dr.  John 
Marie,  librarian  of  the  Linnean  Society,  -Mi.  U'.  H.'Dal- 
iingcr,  Dr.  A.  C.eikic,  Mr.  E.  Forbes  l.ankcstcr,  Mr. 
Saville  Kent,  Mr.  .M'Laehlan,  Dr.  Herbert  Carpenter  (of 
Eton  ,  l  iuf.  JelTrey  Bell,  Mr.  Frank  Crisp,  and  Prof.  Ray 
Lankester.  Letters  regretting  inability  to  attend  were 
read  from  Lord  Derby,  the  Marquis  of  Hamilton,  Sir 
llaomas  Dakin,  Mr.  Chamherhuo,  Mr.  Bordett-Coutts, 
Mr.  R.  W.  Duff,  M.P.,  and  Dr.  Dohm. 

Prof.  Hiudey,  in  opening  the  procccdiiv^'^,  lip^'.in  by 
observing  that  the  object  with  which  th  e  meeting  h.iil  to 
deal  W.1S  nut  in  his  IluuIs,  but  in  those  of  Prof.  Lan- 
kester, who  had  requested  that  the  Royal  Society  should 
foster  an  umk-rt  iking  which  promised  well  for  the 
progress  of  science.  The  establishment  of  marine  bio- 
logical stations  had  been  undertaken  during  the  last  few 
years  by  most  of  the  civilised  coontiies,  and  was,  indeed, 
a  necessary  result  of  the  great  change  which  hsd  taken 
place  in  the  aims  of  biological  science.  The  study  nf 
development  began  about  half  a  century  ago,  and  the 
ramifications  of  that  inquiry,  which  li;id  been  extended 
to  the  mode  of  becoming  of  all  live  things  by  .Mr.  Dar- 
win,  had  caused  a  complete  change  in  the  methods  of 
biological  research.  In  order  to  investig.ate  the  living 
being  it  was  now  no  longer"  deemed  sufTicient,  as  in  the 
days  of  our  great-grandfathers,  to  observe  its  outside,  or 
evMiyia  the  days  of  our  grandfathers,  to  eeamiae  ftt  ana- 
MOqr.  We  have  now  to  trace  its  developmental  growth 
from  the  egg,  and  we  are  able  to  do  so  with  a  thorough- 
ness of  which  no  one  in  his  young  days  could  have  had 
any  conception.  Such  was  one  good  reason  for  founding 
an  institution  of  this  kind  from  a  purely  scientific  point  of 
view.  But  there  was  another  reason  from  another  point 
of  view  which  was  practical.  We  had  great  fisheries  and 
great  fishery  interests,  and  up  to  within  tlie  last  thirty 
rears  legislation  with  refismioe  to  them  was  almost  entirely 
faiphaxard,  owin^  to  our  ignorance  of  the  habits,  modes 
of  life,  reproduction,  and  so  on,  of  marine  animals  which 
were  ecoiuitnicilly  useful.  If  we  are  to  have  any  con- 
siderable improvement  in  our  legislation  in  tbts  respect, 


our  arguments  and  reasonings  with  a  view  to  it  must  rest 
upon  sound  and  exact  observation.  In  conclusion,  he 
wished  to  say  with  special  emphasis  that  there  was  no 
possibility  (A  any  rivalnr  between  the  society  which  it 
was  now  proposed  to  mnd  and  another  seeiotj  fbn 
formatioii  of  iriiieb  nn  •moanced  %  fsw  days  ago  by 
H.R.H.  the  Prinee  of  WdM.  That  sedety  was,  m  Ao 
ordinary  ^cnse  of  the  word,  practical.  He  trusted  that 
when  both  societies  were  established,  so  far  from  there 
being  any  conflict  between  their  t^OM,  tiiey  WOOld  WOdc 
in  concurrence  to  a  common  end. 

The  Duke  of  Argyll  said  the  resolotion  which  had  been 
placed  in  his  hands  was — "That  in  the  opinion  of  this 
meeting  there  is  an  urgent  want  of  on:  or  more  labora- 
tories on  the  British  coast,  similar  to  those  existing  in 
France,  Austria,  Italy,  and  America,  where  aceorata 
researches  may  be  carried  on,  leading  to  the  improve- 
ment of  toolc^ical  and  botanical  science,  and  to  an  in- 
crease in  our  knowledge  as  regards  the  food,  life, 
conditions,  and  habits  of  British  food  fishes  and  mollusks 
in  particular,  and  the  animal  and  vegct.ibic  resources  of 
the  sea  in  general.**  llie  iact  of  their  being  called 
together  to  form  a  vohnttny  society  to  carry  out  these 
objocia  implied  a  discovery  on  the  psct  of  those  who  had 
taken  a  leading  part  in  this  matter  that  the  woric  was  not 
likely  to  be  taken  up  by  the  Government.  He  was  afraid 
that  in  this  respect  the  British  Government  had  always 
stood  rather  behind  those  of  other  countries,  whether 
monarchical  or  republican.  There  were  other  agencies 
by  which  facts  about  food  fishes  would  be  obtained,  and 
he  instanced  the  researches  of  tiie  President  of  the  Royal 
Society,  and  a  valoaMo  paper  iceontly  contributed  by 
Pmt  Ewait  ttnoB  one  of  the  most  important  questions 
eoonected  wia  food  6sbes— the  spawning  of  die  Ini'iIi^. 
When  farther  researches  of  this  kind  siiould  be  forth- 
coming, it  can  scarcely  admit  of  doubt  that,  by  making  us 
acquainted  with  the  life-history  and  habits  of  the  herring, 
they  will  serve  to  improve  the  herring  fisheries.  He  had 
himself  .L;'i<>d  re.ison  to  apprecintc  the  importmce  of 
acquiring  information  of  this  kind,  for  in  the  vicinity  of 
his  own  reridence  the  fishing  community  was  suffering 
distraas  on  account  of  the  herring  having  abandoned  Loch 
Fyne  without  any  one  being  aUe,  in  the  present  state  of 
our  knowledge,  to  assign  the  cause.  Moreover,  the  oppo- 
sition which  was  raised  to  ground-trawling  in  Loch  Fyne, 
on  the  snpposuinn  that  the  practice  is  dc  tnutive  of 
hcrrint;  spawn,  has  been  shown  by  such  researches  to  be 
withdiit  any  in  iificition  —  the  sp.i^vn  h.nin;.;  been  found 
to  adhere  clo>cly  to  the  sea-bottom.  But  great  as  would 
be  the  probable  economic  nature  of  a  marine  biological 
station  in  the  improvement  of  our  fisheries,  be  thought 
that  the  diief  object  in  ptomoting^  this  soci^  should  be 
that  of  promoting  the  interests  of  bblogical  science.  En- 
larging upon  the  importance  of  this  science,  he  concluded 
b\-  observing  that  the  branches  of  it  which  would  fall  to 
the  lot  of  thi-i  society  to  cultivate  would  have  the  .advan- 
tage of  a\  uidir,L:  contai  t  with  the  question  □(  vivisection  ; 
for  he  supposed  that  even  the  most  susceptible  of  anti- 
vivisectionists  would  scarcely  have  their  fedings  teeeted 
by  physiological  experiments  on  jeUy*fish. 

Sir  Lyon  Playfair,  M.P.,  m  seeoilding  the  resolution, 
dwelt  upon  the  aaoaafy  that  a  eonntry  which  depends  so 
much  upon  its  fldierfes  as  Great  Britain  should  Utherto 
have  been  the  only  (]rcat  Power  which  had  not  founded  a 
zoological  station.  He  then  proceeded  to  enumerate 
some  of  the  economic  advantages  which  had  been  se- 
cured by  such  institutions  elsewhere,  especially  in 
.'\iiierica. 

Lord  Dalhousie  and  Pra£  Flower  also  supported  the 
motion. 

Dr.        Carpenter  moeed:— ^  That  it  is  dodtobletft 

found  a  society,  havfng  fbr  its  object  the  estabMiment 

and  maintcnanrc  of  at  least  one  such  laboratory  at  a 
suitable  pomt  on  the  coast,  the  resources  of  the  laboratory  ' 
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its  bOBti^  fiatMnneB.  «afUlll^^K»s,  being  optn  to 
tlM  me  of  all  nMiaKM  under  regnutkma  Iwraiftnr  t»  be 

determined." 

Sir  John  Lubbock,  as  President  of  the  Linnean  Society 
and  a  trustee  of  the  British  Museum,  in  secondinr:  this 
motion  said  he  thought  they  owed  their  thanks  to  Prot. 
Lankcstcr  for  the  «0Biits  1m  had  made  to  foukd  the 
proposed  society. 

Dr.  Giinther  nvported  tib*  rasohition,  which  vat 
passed. 

Sir  Joseph  Hooker  moved: — That  this  meeting 
does  hereby  agree  to  constitute  itself  each  a  society 
under  the  title  of  "The  Society  for  the  Biolugical 

Investigation  of  the  Coists  of  the  I  nitcd  Kingdom." 
He  dilated  upon  the  importance  of  such  a  s  iriety  to 
the  interests  of  botanical  sciiiice.  The  motion  was 
seconded  by  Frof.  Moseley,  who  appropriately  called 
attention  to  the  fact  that  most,  if  not  all,  life  upon  this 
planet  wat  littoral  in  origin^  and  aflenrarda  spread  on 
the  one  hand  to  the  daqi  lea  aad  on  A*  other  to  the 
land. 

On  the  motion  of  Sir  William  Bowman,  F.R.S.,  it  was 
resolved  tliat  t^cntlcmen  wliosc  names  follow  lie  n  q  iested 
to  act  as  a  prov  isional  council  and  report  to  an  adjourned 
meeting  to  be  held  on  Friday,  May  30,  as  to  the  constitu- 
tion and  organisation  of  the  society  and  other  matters, 
and  in  the  meantime  have  power  to  admit  suitable  persons 
to  the  membenhip  of  the  society ;  further  that  Prof. 
Lankcfter  be  asked  to  act  as  secretary  and  Mr.  Frank 
Gitap  ai  xsttaanx  ad  inttrim.  Those  named  were  the 
DoM  of  Argyll,  the  EUirl  of  Dalhousie,  Lord  Arthur 
Russell,  the  Lord  Mayor,  the  Prime  Wanlt  ti  of  the  Fish- 
monger-' Company,  the  President  of  the  K i  v  il  Society, 
the  1  residents  of  the  Linnean,  Zoolo^^ic.il,  aai  Royal 
Microscopical  Societies  ;  Dr.  W.  B.  Carpenter,  F.K..S. ; 
Mr.  W.  S.  Caine,  M.P.,  Mr.  Frank  Crisp,  Mr.  Thomas 
Christy,  Mr.  Thiselton  Dyer,  F.R.S.,  Prof.  Flower,  Mr. 
John  Evans  fneasurer  of  the  Royal  Society),  Dr.  Albert 
Giialher,  Sir  JOMph  Hooker,  Prof.  Michael 

Foster  (secretary  of  the  Royal  Society),  Prof.  Ray  Lan- 
kestcr,  F.R.S.,  Prof.  M.  Marshal!,  Prof.  Mo^eicy,  F.R.S  , 
Mr.  John  Murray,  F.K.S.K..  the  Rev  Dr.  Norman,  Mr. 
George  J.  Rom.ines,  F.R.S. ,  Prof,  liuriion  Sanderson, 
F.R..S.,  l)r.  Sclater,  Mr.  Adam  Sedgwick,  Mr.  Percy 
Sladen,  Mr.  H.  C  Soriqr,  F.ILS,  aad  Mr.  Charles 
Stewart,  F.US. 

Mc  G.  J.  Romanes,  in  seconding  the  mctiOD,  took  oe> 
casioa  to  obieive  that  in  hia  opinion  one  of  the  most 
inaportant  functions  of  tfie  society  when  formed  would 
be  that  of  conducting  researches  ujion  invertcbratc'phy-io- 
logy.  He  was  sure  he  would  be  but  carryinj,'  with  him 
the  assent  of  all  physiologists  when  he  saui  that  it  is  to 
the  invertebrate  torms  of  life  that  we  must  now  look  for 
the  elucidation  of  many  of  the  most  fundamental  pro- 
blems connected  with  life-processes.  It  is  in  the  Inver- 
tdhrata  that  we  meet  with  life  in  its  least  cooipoonded 
ftatty  and  dMKfnre  in  the  atate  best  suited  to  observation 
and  experiment  directed  towards  the  solution  of  these 

fundamental  prol>!c'Ti5.  TIi-  ;ea  is  the  ^;re:it  m  igazinc 
of  invcrtebntc  life,  and  if  (he  rich  stores  of  inuerial 
therein  presented  have  been  hitherto  .iltnost  eniir<  ly 
neglected  by  physiologists,  the  expl  inatiot\  may  be  found 
in  the  fact  th.it  physiological  research  can  only  be  con- 
ducted in  well-equipped  ubonuories,  which  have  been  of 
but  comparatively  recent  inadtudon  open  the  searoaoflts 
of  Ennne  aad  America. 

Pref.  Ray  Lanhester  then  moved  a  vote  of  thanks  to  the 
President  of  the  Royal  Society  for  t.ikin-  tlie  eh  i;r,  and 
said  it  had  been  estimated  th.u  from  6000/.  to  lo.ojo/. 
would  he  rciniireil  to  start  the  project.  lie  invited 
immediate  subscriptions,  payable  ad  interim  to  the 
treasurer,  Mr  Frank  Crisp,  ti^  OW  Jewry,  E.C  Sir 
I  oseph  Fayrcr  seconded  the  OMltiOQ,  and  the  President 
havi^  briefly  leplied,  tfw  pracaedrngs  unninated. 


NOTES 

IM  the  death  of  the  yonqgettaodone  of  the  most  acoompliibei 
of  the  Queen's  sons  the  omm  of  cdnestiao  has  snsisiaed  a  Ioh. 

The  WxVt  of  Alhany  knew  well  whnt  science  meant,  an  ',  on 
several  occasions  publicly  expressed  bis  sense  of  its  vaiuc  la 
rcspwt  of  dM  aadoi^s  welfare,  and  the  necessity  for  its  iatro- 
dnction  into  onr  systems  of  edeettion.  There  caa  be  a*  deeht 
that  had  he  lired  he  would  have  renderad  serviee  to  Ibe  best 
inlerots  nf  the  country.  It  so  r.ircly  tint  prince's  h:iT<r 
the  la&tes  and  leanings  of  the  late  Royal  Duke  that  wc  could  iU 
affoad  to  lose  Uob 

The  orgainshq^  eonndttce  of  Seedon  F  (Boomnia  Scmbbs 

and  Statistics)  have  arranged  the  following  progrumme  of  aalb|eato 
for  disctts-'ian  at  the  Montreal  meeting  of  the  H^iu^}l  AssoeiatMB. 
The  subjects  will  be  distributed  over  the  four  or  five  days  «hich 
will  proSiih!y  he  at  the  dis|>osal  of  the  Section.  Gfonp  L  Fiipa- 
lation:  (i)  Iunit;ration  ;  (2)  Census  results;  (3)  DhtllhuHua  sf 
wealth  .-iiid  coivji!ioii  of  the  poor.  Group  II.  1-aiid  ;  (4)  Agri- 
coltore ;  (5)  Land  ila«s ;  (6)  Forestry.  Group  111.  Trade:  (7} 
Mnnfiwtaies»  ddppinf « sad  fbragn  awrlMts ;  (8)  KMemal  esM- 
muoicatioa  by  land  and  water.  Group  IV.  Finance  ■  (9) 
Mouetsry  system  ;  ( 10)  Public  debts  (Governmental  and  Mani- 
cipal).  Writers  have  been  engPHpd  te  amst  ef  the  sabjeds  ia 
the  above  programm. 

Wa  regret  to  aaaBenoe  the  destb,  at  the  age  of  »iaAy»aci» 
yean,  of  Mr.  Nloolas  Tr9hner,  the  wen-known  pablisher,  win 

has  done  so  much  t  >  pl.ice  within  the  rea  h  of  the  F.nglish  p  :hHc 
some  of  the  be*t  works  in  German  phUosophy,  jscieooe,  aad 
leaniag.    He  wUI  be  missed  by  a  wide  circle  of  fUandsb  amBSf 

whom  are  many  men  of  science,  English  and  foreign. 

The  Prince  of  Wales  has  fomaily  urged  upoo  the  Corponli— 
sad  (be  livery  Companies  to  lend  sMI  Ibrdier  aid  to  tho  Cky 
and  Guilds  of  London  Tcchnicd  Institute,  which  is  greativ  in 
need  of  funds ;  and  the  Corporation  proposes  to  vote  a  fanher 
sun  of  mxnA  prerided  the  Livery  Coaspaales  sabscrifce  tte  rk 
of  the  so^ooo£  needed  by  the  Instltate. 

As  u  nal  thcri'  w  is  so  nc  pleasant  talk  at  the  Civil  Fngineo 
dinner  last  wceli  ;  I'rof.  Huxley  in  replying  to  the  t'jast  ot 
"  Qoloacf said  there  was  one  educational  aspea  which  was 
extrsmdy  instructive  aad  important,  and  that  was  the  inicsiiiMf 
and  almost  naoonsdous  edttcatkm  in  seienee  wMch  snu  enniei 
'  on  upon  the  maise*  of  the  pc'iplc  by  the  ^tcji  work  of  engioeen 
,  and  mechanician'.    The  work  of  the  engineer  and  all  who  were 
'  applying  the  teachings  of  science  was  samMBdUay  the  PT"'**'** 
with  the  symbols  of  scitBtilie  Mth. 

Mr.  W.  Saville  Kent,  F.L.S.,  F.Z.S.,  ha-s  Ik-ch  appoioted 
Inspector  of  Fisheries  to  the  (lovcmnicnt  of  Tasmania,  ani 
proceetN  sh  Jrtly  to  the  scene  of  his  new  duliea.  The  more  ex- 
tensive introduaion  aad  dirtributlsn  of  the  Salmonidsc  abcsdy 
acclimatised  In  Tksmsnian  waters,  and  the  rcanscitstien  by  nili- 
ticiil  culture  of  the  once  prolific  but  now  greatly  depleted  oy-iter 
fisheries,  are  among  the  special  suSjecls  that  will  eogag*  the 
attention  of  the  newly  appointed  InsjMelar.  A  agrafesamlie  te> 
vestigation  of  the  marine  fauna,  with  the  view  of  tumb>»  to 
profitable  account  those  edible,  indigenons  forms  which  are  » 
yet  but  little  utilised  for  economic  purpose*,  will  likewise  be 
initiated.  It  is  to  be  hoped  that  the  Colonial  Government  will 
recogpaise  the  fitness  ef  flie  opportunity  that  now  piumti  llsdf 

iif  e'-tahli  hiii;T  in  thi^  (juirtcr  of  the  an!ipa<ie5;  a  we'I-equ:p;-<:d 
if  saiall  marine  obscr%'atory  for  the  anilicial  cultivaliau  aud 
scientific  ob  ervatioo  of  the  habits  aad  developmental  phca*- 
mean  of  the  many  interesting  types  psenliar  to  this  rcfiaB,  aad 
of  vhidi,  as  yet,  fasnlogisu  possMB  Kltber'aa  kaoi«M|ik  Mb 
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Sarnie  Kent's  reputat'i  m  a?  a  OMtriae  foobpst,  and  the  expe- 
rience lie  has  already  gained  as  naturalist  to  various  of  the  large 
public  aquaria  of  this  country,  peculiarly  qualifies  him  for 
tbt  eoadvct  of  odgUal  iavotigiitum  ia  tbto  new  6eld,  which 
eodd  aot  fldl  teyidd  Impocliat  itidtifo  both  dw  iatcrests  of 
tuddw  tiMBy  UmImIiIii  of 


Institution  of  Naval  Architects  is  meeting  this  veek. 
.  was  opeaed  yesterday  under  the  prctideocy  of  the 
Jbll  of  Ravensworth.  The  papers  down  for  yoterday  were  :— 
Oath*  HiiskHiB,  by  J.  D'A.  SMnda;  desoriptloa  of  theckc- 
trlttl  launch  built  la^t  year,  by  A.  P.  Yarrow ;  on  the  vibration 
of  >teaui  vessels,  by  Otto  Sclilick.  To  day  the  fallowing  papers 
will  be  read  :— On  cross  curves  of  stability,  their  uses,  and  a 
awfliod  of  COBi'tructingthem,  obrirthf  dwmmHttj  fin  flMwal 
cocrection  of  the  differences  of  the  wedges  of  immeision  and 
emeTNion,  by  William  Denny,  F.R.S.E,  ;  the  use  of  stability 
calculations  in  regulating  the  loading  of  steamens,  by  F.  Elgar, 
Professor  of  Naval  Arebitecture,  Unims  ty  of  Gbu)p>w;  00  n 
DMT  Bctfttd  for  entenlMiBg;  and  MMw  new  eorrat  for 


'of  sliip^  at  all  nngles  of  iiiclim'ion,  by  M.  Day- 
I  tome  points  of  interest  in  connection  with  the  con- 
•tnction  of  meiaoeabie  diagrams,  and  the  initial  jitability  of 
Vtrttb,  bj  P.  Jenktao  ;  on  tha  OMBbustion  of  fuel  in  furnaces  of 
■toam  boOais  by  natural  draught  and  by  air  supplied  under  pres- 
sure, by  J.  Ho  .4 lion  ;  on  she  .ipplic.ili )  1  of  hyJr.^ulic  machinery 
to  the  loading,  discharging,  steering,  and  worliing  of  steamships, 
by  A.  B.  Browa ;  fltat  ttad  a«  a  material  far  craolc  ibafta,  fte., 
by  J.  F.  Hall ;  repairs  to  steamship  machinery,  by  Andrew  K. 
Hamilton.  To-morrow  the  following  are  set  down  for  reading  : — 
ContrihutioRS  to  the  solution  of  the  ;  rohlem  of  stability,  by  L. 
Benjamin  \  on  tb«  at«  of  Amsler's  integrator  ia  naval  aichitec* 
tore,  hf  Dr.  A.  Amslerj  on  tbe  oaapaiative  nfrty  of  wdl- 
dcckrd  vcssch,  by  Th  nmas  Phillips  ;  the  c^aphic  calcuh  iin  of 
the  data  depending  on  the  form  of  ^hips  re4uu'cd  f^r  dctcroiining 
their  stability,  by  J.  C.  Spence ;  description  of  Alexander  Tay* 
lor*!  atabflity  indicator,  for  showing  the  initial  itabilitf  and 
■towage  of  sbips  at  any  dlBplaoemenr,  by  A.  Taylor ;  toma  oon* 
siriera'ijni  relating  10  the  riveting  of  iron  i-hips,  by  H.  H. 
West ;  on  the  veuiilation  of  merchant  .steamers,  by  J.  ^^'ebb  ; 
OB  mMr  bralM,  by  Capt.  F.  J.  Heathorn,  R.A.  ;  on  improve- 
nMots  ia  api^rattts  and  mauu  for  indioatiog  the  positiin  of  a 
^p'shelm,  by  J.  E.  Uafdet 

The  Geographical  Society  of  Bremen  pubH<bes  !n  vol.  vll. 
part  I  of  it-,  Dtutsihe  Gdy^raf  'i  ,h(  Hiutrr  an  intcrr  Ilhl;  1  Apcr, 
by  Dr.  A.  H.  Post,  on  the  development  of  family  life  among 
aoaakiadfromaaarlclnal  **flMtriardwl''MBditioa.  Habriago 
forward  some  new  evidence  collected  by  Dr.  C.  A.  Wilken  in 
the  Dutch  East  Indies,  showing  the  existence  of  Malay  families 
consisting  of  mothers  and  their  children,  to  which  the  fathers  do 
aot  bdoag  as  members  at  aU,  being  in  fact  only  vistlora.  Dr. 
Post,  tiBulug  tha  stages  of  progressiva  duuigenmier  Aa  laflaeiiea 

of  landholdin;i  ami  the  union  of  individaiils  in  stales,  which  in 
the  course  of  ages  converted  matriarchal  into  jatriarchal  society, 
expounds  with  much  clearness  the  theory  which  has  arisen  in  tbe 
last  fsw  yean  oat  of  the  work*  of  Bachofen  and  McLennan. 
Sona  of  this  desmess  aiists  no  donbt  from  ignoring  dilBculties 
but  a  sketch  >f  thi ,  r.ind  tot  not  involve  the  isspnnaihilirifi  of 

a  full-^own  trcui-e. 

Thb  Inteniational  lleaUh  Exhibition  will  be  opened  by  the 
,     Priaeaoff  Walai^  as  Thaodaf*  M^S,  at  3  p.m. 


Thb  death  is  announced  of  Dr.  Gaorge  Engelmann,  the  well- 
iowwa  botaaist,  «ke  4iad  at  St  Lania  on  March  3.  aged 
sevcBty'five.  Also  of  Dr.  Siegfried  AmlMM,  ferOMrly  Pro. 
fessor  of  Natural  HiMory  at  the  BciUn  To^ididM  Hocfasehnle, 
who  died  at  Berlin  on  March  13. 


Nf.ws  from  the  Austrian  tra\-e!ler,  Eduard  Glascr,  who  had 
fallen  dangerott.>ly  ill,  states  that  lie  has  recovered,  and  left  for 
HasdM  OB  F<riinHvy  flb  s  pvt  «f  AiaUa  Mthsfloaaaiplatad  bjr 
Europeans. 

M.  Gaaeiu.  ok  MoaTiui.sT,  Covervatear  of  tbe  Moseiam  oi 
NaticBilAartqdriaaatSt  GaHMh»hM  htjpBto  issaa  a 

monthly  journal,  L Homme,  entirely  davolad  to  4 


M.  Frkmy,  Director  of  the  Museum  of  Paris,  has  published 
a  pamphlet  defending  the  establishment  against  the  Central  Ad- 
ahiistration,  which  is  desirous  of  appointing  a  director.  Up  to 
tlw  present  time  the  direaor  has  been  nominated  by  his  fellow 
piaAaMn,  Tills  Hbeial  laoda  of  aoBilaatloB  was  csiablislisd 
the  Nation.-i!  Convention  in  1793.  '*  probable  that  an  effort 
will  1>e  made  in  the  present  session  to  extend  this  privilege  to 
other  establishments^  as  tlw  Obesrvatocy  aad  tbe  Coarervatoin 
des  Arts  et  MAiers. 


M.  Frsmy  is  dasirou  of  establishing  oa  tlw  ooaita  marine 
isborotaiy  io  aonacdoa  with  tha  Mmohm  of  Fad!.  Xl  Is 
thought  Oa  namat  mty  be  gnaled  tat  rsHMIihlBt  oaa  in 

Algeria. 

TtoB  asodon  proposed  by  Adflilnl  MobcIms  to  sel  lha  Vvis- 

Observatory  ground,  h.as  been  defeated  hefore  the  Academy  of 
Sciences  by  a  large  Hujority.  Only  two  members,  MM* 
d'Abhadia  awl  Pay%  wtsd  wUh  llM  AdaM 

A  CORRESPONDENT  referred  last  week  to  the  changes  which 
have  been  introduced  into  theeiamiiiatioas  for  admission  into  the 
Royal  Military  College,  aad  the  snbfeet  was  brooght  np  in  die 

House  of  I.onli  last  Thur^liy  hy  I/inl  S.ilishttry.  "The 
change  with  respect  to  natural  science,  '  he  said,  "was  much  to 
be  regretted,  because  there  wxs  no  body  of  men  to  whom  a 
knowledge  of  science  could  be  mote  useful,  and  conduce  laare  to 
their  happiness,  especially  when  it  was  cooddered  dutt  thejr  had 
to  pass  their  time  in  various  parts  of  the  worM,  often  with  no 
adequate  employment  for  their  spare  hours."  The  Earl  of 
Morisy  inraidf  said  dtat  "by  the  aew  scheme  greater  import- 
ance was  given  to  modem  languages  and  msthrmstica,  less 
importance  to  science,  and  the  English  |)ai>er  had  beta  exdnded 
from  Clan's  I.  The  object  of  thcM- ch.inj^i--.  was  to  i:ii|>ro\c  ihc 
naminstions,  aad  to  encourage  the  subjects  wliicb  must  be 
taaght.  Indniwii«apdiisidMnM  tlwWarOBeahadbeeaia 
constant  communication  with  Civil  Service  Commissioners, 
and  with  nuuiy  gentlemen  interested  in  education.  The  main 
purpoiie  of  ihoNe  examinations  was  to  test  the  results  of  general 
education,  and  for  that  pnrpose  the  subjects  themselves  bad*  as 
far  as  po^Ue,  to  be  of  a  general  natmv.  That  eonstitaled  oae 
of  the  evils  of  the  present  sy-tcm.  \\c  li  t  m.;  think  it  wa^ 
necessary,  or  even  desirable,  in  framiny  .\  strhcmc  of  this  kind  to 
eoafiae  themselves  to  the  curriculum  of  the  public  schools.  It 
was,  no  doubt,  a  matter  of  regret  that  dnrisg  the  last  five  yean 
tbe  nuniber  of  sooeessfal  candidates  who  came  direct  fiora  the 
public  institutions  to  the  Royal  Military  Colh  gi-'  h:vl  ■liniinishcil 
rather  than  increased.  He  thd  nol  wish  lo  speak  harshly  of  the 
race  of  private  tutors.  Some  of  them  were  extremely  able  and 
ingenious,  but  as  a  rale  their  whole  object  aras  mark-makiqi^ 
These  tutors  did  aot  require  their  pupils  to  read  the  books  oa 
which  they  were  easniaed,  'mt  by  .in  ingoninu--  prr.rcss  of 
analysing  their  contents  all  the  ijuesiiuns  that  couM  W  put  to 
thaat  OOaU  alaiost  be  exhausted.  But  cram  did  not  last,  and  it 
was  no  substitute  for  educstioB."  The  Didw  of  Cambridge  said 
that  "the  great  object  of  the  exarahiation  was  to  pat  forward  sndi 
a  syllabus  that  all  young  |>orsons  <  iliu  iit<'. I  at  the  public  school> 
of  the  country  shoidd  be  able  to  enter  Woolwich  or  Sandhurst 
direet  wMhoat  going  fhna^  tha  haads  of  the  ciammer.  What 
was  wantc  l  to  bring  about  lUi  nialt  was  a  general  education 
which  they  could  say  every  fOOg  geatleman  ooglu  to  ttave  to  fit 
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hiiu  for  any  sphere  in  life  which  he  init;ht  intend  tu  ado|>t.  It 
would  he  time  enough  to  tench  military  subjects  when  the  candi- 
datcs  for  the  aratjr  got  into  the  miliUrir  schools.  Uptoduutime 
their  cdocatioa  should  be  genend,  tnd  not  ^eckL  The  pro- 
posed change  was  entirely  with  the  view  of  inducing  the  ;iublic 
schools,  such  as  Wellington,  Marlborough,  and  others,  bcides 
Eton  and  Harrow,  to  co-operate  with  the  authorities  in  the 
efldesmmr  to  get  rid  of  entmming."  The  Man|uis  of  Salisbury 
beliovedthal  ''^lothin^  would  ever  get  rid  of  cmmming  solong  as 
tfMramM •  sgnteui  of  competitive  examinntii>n.  Cnimtning  be- 
loiigad  to  MMpetitive  esaroinatioa.  He  veotured  to  say  tliat 
theGorcnuMBt  w«m  pnmitag  fhair  object  in  ratha-  a  dngerou 
way.  If  (here  was  a  difference  between  the  s^rcat  jiul  tic  authori- 
ties and  the  public  schools,  the  t'ornier  ihoukl  Ilm  I.  With  respect 
to  the  question  of  English  literature,  he  diJ  nut  undcr-taiid  why 
hofs  sbmUd  not  ht  expectod  to  a  geooral  knowledge  of  it  in 
iIm  sok  my  that  tlsay  wen  eipeeted  to  have  a  general  know- 
ledge of  I^tin  literature.  In  Fr.incc  nml  Germany  iho  lan;;u.^.je, 
literature,  and  history  of  the  country  were  systematically  ^tiiiiied, 
but  we  seemed  to  treat  them  as  mattaia  of  no  iaportance,  or  as 
things  which  night  be  leant  in  the  mmmjt  er  aoddentaUy  in 
oonversadon  after  IcaviDg  sdud." 

Thk  Ninth  Annual  Ifeedi^  of  the  mesiben  of  the  Sunday 
Society  was  held  at  9.  Condirit  Street,  W.,  on  Monday  last. 
Prof.  W.  H.  Corfield,  M.D.,  in  the  chair.  The  annual  report, 
whicli  wa-  read  by  Mr.  Mark  TI.  Judge,  Honorary  Secretary, 
%'A  forth  the  work  of  the  Society  during  the  past  year.  It  re- 
ferred at  coosidcrable  length  to  the  aetion  taken  hi  the  Reoae  of 
f  .ord«,  and  pnintcd  out  tli.it  the  policy  embodied  in  the  resolu- 
tion propased  thu  year  by  Lord  i  hurlow  at  the  request  of  the 
National  Sunday  LatgHt  llUhred  from  that  advocated  by  Lord 
DoaniTen  and  other  wpwieBtatim  of  the  Snndaj  Society  in 
bodi  Houct  of  Pari bksient.  Stalisdes  of  the  Society's  Sunday 
A  r  r\'  ibitiij  ,  wrre  >^ivi;n.  The  m-ivcment  in  ihe  provinces  had 
been  successful  at  Newcastle  on-Tyne,  the  Public  Library  there 
having  been  opened  on  Sundi^  bj  the  Town  ConodL  His 
Graea  the  Dnke  of  Westnhutcr  was  cbdad  PieiideDt  of  the 
Soeiety. 

TwoihoclaefearaqnakawwefMt  tt  Sannnndseo  In  the 

aAemoon  of  March  25.  The  series  of  Mlttqnakes  which  be<^an 
on  the  25th  ult.  continues  in  the  south  of  Hongary.  In  Vukovar 
some  slight  shocks  were  again  felt  on  March  97  at  11  p.m.  On 
the  night  of  the  39th  abont  nuset  a  pretty  severe  shock  of  earth- 
qoake  waa  Mt  at  Siaope  ncd  other  plaeea  in  Ite  neigliboarlMod. 
In  the  town  of  Cfletaahonl  ao—  old  boildb^  tatt  no  Hvei 
were  io-t. 

Thb  Easter  Monday  and  Tuesday  excnrtion  of  the  Geologists' 
As  ociation  this  year  will  be  to  Lincoln  ;  on  SatwdajTf  April  96, 
there  will  be  an  excursion  to  Guildford. 

TllK  number  of  hij<h-Ievel  meteorological  stations  has  been 
teeenlly  increased  by  the  opening  of  a  station  at  Poni,  «n  the 
Snnun  Pass  of  the  Great  Cauca-HU^. 

Ma.  Charlis  Smith,  Fellow  and  Tutor  of  Sidoey-Sussex 
Coll^,  Cambridge,  to  whose  vnlnaMa  tmtL-«  en  **CaaiB  See* 

tioos"'  we  have  already  drawn  attention,  has  prepared  a  new 
♦lementary  matheraaticsl  work  which  will  hear  the  title,  "An 
Elemeniary  Treat i  c  on  .Solid  Geometry."    It  will  be  pohUdied 

almost  inicncdiately  tiy  Messrs.  Macmillan  and  Co. 

The  additions  to  the  Zoological  Society's  Gardens  during  the 
past  week  include  two  Mallntxick  Monkeys  {Ctrcofitktem  eyn^ 
tunu  9  9}  from  West  Africa,  pteaented  by  Mean.  G.  Somer> 
fold  and  G.  A.  Zobd ;  an  Axis  Deer  {Ctnm  mxit  9)  from 
India,  presented  by  Mr.  I..  B.  lewis;  a  Desman'-  Potto  (/Vro- 
dbtinu  potto)  from  West  Africa,  proenlcd  by  Capi,  Grant 
XOiott}  •  Ccounott  Sqjniml  (S«brw  wmlgtHik,  BriUtb,  pn- 


rented  by  Mr.  V.  Aug  Hoist  ;  three  Herring  Gulls  (Larus  srgm- 
UUmt),  Etu-opean,  pre5entcd  by  Mr.  S.  Aloof;  a  Rose-cre-ted 
CoekatOO  {Catahut  molnectiuu)  from  Molnccv,  presented  bf 
General  Snndall,  R.E. ;  a  Grecian  Ibex  (Cmfra  agugruj], 
Soulh-East  European,  presented  by  Mr.  Thomas  B.  SandAitt; 
a  Smooth  Snake  {Caroiiclla  Lnjis),  British,  presented  by  Mr.  W. 
H.  B.  Pain ;  a  Greater  Sulphur-cre<ted  Cockatoo  (CataMsS 
gatirUa)  from  Australia,  a  Ro«e-coloiu«d  FMtor  (Asaftr  iwan) 
from  India,  depo»ited  ;  a  Leopard  Toitobe  (Tiattuh  pmrMb) 
from  South  Africa,  an  F.pyplian  Cohr.i  {.Vaia  hye)  from  Africa, 
purchased ;  a  White-fronted  Lemur  {Ltmnr  aMfrtmi),a.  Valpine 
nMlKn|tr(/Kiyba«tet«jMns)i  bom  fai  dw  Gaidcak 


OUR  ASTKOXOMICAL  COLUAfX 

The  Douiile-Star  a  Hercolis. — Smyth,  in  his  "Cyek 
of  CcleKtUl  Objects,"  attributes  to  Sir  William  Hcrschd  the 
discovery  of  the  duplicity  of  this  star  ;  but  the  companiom  was 
detected  two  years  earlier  than  Sir  William's  first  observation, 
and  under  some»  hit  cnrious  circumstances.  It  was  perucifed 
by  Maskelyne  while  i>!»ervln^  the  meridian  passage  on  AngaA 
7,  1777,  and  only  seven  days  later  Christian  Mayer,  also  obserr- 
ing  the  transit  of  the  An  with  his  mural  quadrant,  noted  it  to 
be  double.  The  particulars  are  detailed  in  Maver'a  work,  "  De 
Novis  in  Coelo  Siaereo  Phenomenis,"  publisheaat  Mannheim  in 
1779.  He  luid  communicated  to  Maskelyne  a  nunaber  of  his 
results  bearing  upon  thedouble-stsrs ;  and  the  Grecnwidi  aatoi^ 
nooMf,  Innfi^iringtowariatheendof  1777*  vdntea  thnt  be  hni 
ohierwd  •  iliaMlar  plienoimnon  In  «  Herauia  en  the  date  gffca 
above^  "ct  videaa  vaMn  ohetnoni,'*  he  reoMrfci,  since  he  had 
so  often  ohaerved  the  star  on  me  merUan  wMiout  perceiviitg 
the  comianion.  Mldtelyne  flonaldered  it  of  the  sixth  magni- 
tude, the  principd  Ctaf  Mng  estimated  a  third  ;  the  Utter  he 
judged  to  be  reddish,  and  the  companion  pale  ;  Mayer,  who  dis- 
covered the  smaller  star  on  August  14,  called  it  a  sevmth  or 
eighth  magnitude. 

Adopting  Sir  George  Airy's  intervals  for  the  tran''it'wires  ia 
Maskelyne  s  inunnnent,  we  find  from  •  nnadMrof  tnaailaof  the 
two  oomponenta— 

For  abont  1778'a  ...  An  ...  4o*3S4a»  At  ...  -  a!*4o. 

And  hence  the  aq||h  of  position  tao*'8,  and  the  distance  5'''47. 
-  Mayer's  ob«iervations  extend  from  August  14,  1777,  to  August 
^1  '779*         differences  of  right  ascension  vary  from  0-75S.  to 
0-2S.,  and  thote  of  declination  from  6"  to  i''-8,  while  faii 
estimatcaof  the  B^inilnde  of  die  oaaUar  atar  vniyftaaa  im» 

to  8 '9. 

Sir  William  Hcrsclicrs  first  uieX'Uies  were  niailc  on  Ai^t« 
29,  1779.  Taking  11. cans  of  those  made  l>ctwcen  this  date  and 
1783*252,  we  find— 

Position,  1782-36  ...  iie'  ^    Distance,  1780-33  ...  4^  SS. 

Variabli  Stars. — Mr.  Bnmham,  in  a  note  to  No.  545  of 
liis  recently  published  Catalogue  of  748  double-stars,  remarki 
*'  Ihe  principal  siar  is  strangely  wanting  in  many  of  the  stir 
catsl.jgues."  It  was  observ^  by  Laoiont  in  ?"iic  364,  lad 
estiuiated  S  m.  ;  it  does  not  occur  in  Lalande,  I  >  Av;elef,  or 
Bcsicl.  On  Kremicker's  Berlin  map  it  is  marked  7  m,,  and  it  is 
6  m.  in  Hardini^'s  Atla<i.    in  the  UraHomttria  ArgcnitHa  it  is 

called  6-j  ;  (iuuld  has  no  nole  upon  it.   We  Mnm  alsn  the 

following  estimates  : — 

('79*345  Bumham   6*5 

—  *549  Stone  (Cincinnati)   7*5 

—  '575  Bamhaai...   ...   ».   6-5 

1880-441  Stone   

BH^flihB^B  •«*     «■«     anw  5*5 

•«•  ■«* 
*5^o  ...  ...  ...   ...  ... 

The  star  may  perhaps  vary  from  about  the  fifth  to  the  seventh 
magnitude,  but  systematic  observation  is  wanted  to  d«cid«. 
Its  position,  brouglit  up  from  LaaoM  tO  118$^  ia  ia  RJL 
I7h.  8m.  ^e-gs..  N'.P.D.  104  '  27' 4'. 

D'.\[;elet  5057(11  't.ii  to  which  attention  has  been  n!rr 
called  ill  lliis  column)  dLscivcs  frei|aeat  exainiiuilion.     It  ua» 
olwcrvcd  by  D'.Agclct  on  July  20,  27,  and  29,  IjJ^J,  liciiijj  tvii« 
noted  6  m.  snd  ouce  6*5.  It  was  not  observed  either  by  Lalauic 
or  Bessel,  bnt  in  the  Dmrtkwmimu^  we  fnd  il  eMluisted  oniy 
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9-4.  lis  place  tor  188510  b  la  R.A.  I9h.  iTn.  yi'pn  N.P.D. 
73*  29'  54*. 

Nos.  2577-78  of  the  Atlnnomixkt  Nachrithten  contain  the 
]ate  Prof.  jaUus  Schmidt'*  resolti  of  obieratiaaa  of  vinabte 
Stan  made  at  Athens  in  1883,  wMdi  irtrt  ooauBnaleatod  alMut 
•  fortnight  before  his  sudden  decease. 


ON  THE  AURORA  BOREAUS  IN  ICELAND 

AS  c  n  iilcr.a!  li"  iliv.;h;  ha>  hitherto  prcvnlled  as  to  the  form 
and  nature  of  the  aurora  borealls  in  Icehmi,  I  have 
decided  to  pass  the  winter  here  in  Reykjavik,  in  Mrder  ta  >taily 
tlie  phenomenon  on  (rinciplcs  which  1  followed  during  uiy 
sojourn  at  Kautukeina  la^t  winter,  tSSs-Sj  (NaTORI^  vol', 
xxvii.  p.  394,  ami  xxviii.  p.  307). 

I  arrived  here  aljuut  the  iiiidiile  of  Octi)bcr  last,  and  began 
my  regular  <i!)-crvations  on  NDvetnher  6  ;  and  although  the 
series  of  ol)5crv.ui'»iis  as  yet  is  liricf,  and,  through  very  un- 
favourable \(c,Mher,  not  so  coui|ilele  as  nii};;ht  be  desired,  I 
believe  that  a  lc«-  )  ic'.miuiary  remarks  on  this  phenomenoo  majf 
not  prove  \MtSi  iut  iiitrrcst,  particularly  as  the  appcaranco of  the 
aurora  borealis  here  is  -omev.imt  diflcNat  to  wlwt  ire  night 
expect  and  what  is  generally  a»uu>ed. 

Weather  more  unfavourable  than  I  have  encountered  since  niy 
arrival  it  is  impossible  to  imagine.  A  &lcy  nearly  always  cloudy, 
nia,  snow,  and  storm  following  upon  storm — such  have  its  chief 
cbaracteristics  l>een.  A  clear  sky  is  quite  an  exception,  and 
when  it  occurs  there  is  a  win<l  blowing  so  Icoen  and  cutting  that 
no  human  being  can  walk  ont  of  doon  for  any  length  of  time. 
Iceland  u,  no  doubt,  BOt  GtVOUed  Widl  TCCy  COagenial  ucather, 
but  ^uch  a  winter  as  the  present  mni^  aecoraing  to  the  dwellers 
here,  be  considered  as  quite  an  esecptioaal  one. 

IhafesiunrB  io  Table  I.  the  average  cloud  calculations  of 
Nnlag  hoar  (the  dbaervations  begin  generally  at  5  p.m., 
oaliaae  nntil  two  or  three  honn  alter  bimbIi^i)  firom 
Navembcr  6  to  January  38.  Here  5  iadfcelea  tbebow  fnua  5h. 
t*5h.  59m.,  &c.  TiMacale  lithe Moalooflb  vis.  fraaio(«lcar) 
to  10  (cloody). 

Tablk  I. 
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M  S  >  7  S  9  (  IO  II  I  II 
...  'S'o*  7'7»  7'5i  7'93  7  90  g  io  3  14  g  o 


13    14    IS  Aver»a« 

•j,  8  ^->'S  6fi  7'9i 


If  an  average  of  the  nebulosity  un  each  cs  c  iiny  he  taken,  each 
vUoe  of  the  scale  will  fall  on  the  numl>er  uf  days  short  n  in  Table 
I  (.   The  former  are  aLio  calculated  in  per  cents,  of  the  total 
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These  figures  speak  io  pUaly  fw  theaeilwe  that  aay  con* 

ment  is  needless. 

Through  Iceland  being  situated  hlthaiOM  of  the  tenwtrial 

niaipetkSDi,  it  might  be  assumed  that  the  aurora  borealls  attained 
a  high  degree  of  development  and  splendour  here  ;  but  this  has 
not  tteen  the  case  this  winter,  in  Reykjavik  at  all  event*,  even 
allowing  for  the  unfavourable  weather.  The  aurora:  here  are 
EcneiaUy  faint  and  wanting  in  force  ;  it  i>i  only  fcldom  that  there 
W  any  energy  in  the  movcn.eiit;.,  and  but  rarely  that  the  forms 
are  sharply  defined,  while  the  uutlmcs  are  dim  and  vague. 

There  have  therefore  only  been  a  fe*  occasions  on  htch  I  have 
been  able  to  etfect  somewhat  satisfactory  measurements  with 
the  aur  ir.il  tlieo  lolite  of  azintulh  and  the  height.  The  aurora 
il  )ubtlcs!>  oiieri  reaches  fax  up  on  the  sky,  and  even  travels  far 
down  on  the  southern  horiion,  but  the  force  of  light  la  very 
small.  In  .s^ite  of  the  circimstance  that  Reykjavik  lies — judging 
by  the  appearance  of  the  aurora  borealis  on  the  horizoa— mn» 
nearer  to  the  auroral  maximum  zone  than  KaatokdaO!,  die 
appearance  of  the  aurorse  in  the  two  places  canaot  ha  eonpand. 
There  was  activity,  foroe^  and  colour ;  here  is  vagaenen,  an- 
cerUinty,  and  want  of  chatactT.  Only  once— oa  Jaauary  25— 
1  obeemd  aa  aamadailac  ana  hoar  wbieh  «a«  a  tiM  Aatie 


The  more  extensive  aurorse  which  I  saw  in  Kautokeino  gene- 
rally finished  by  the  bands  or  streamers  changing  into  lumiiKXis 
clouds,  which  again  shortly  afterwards  assumed  the  wave-like 
motion  I  have  called  "conueatkiB,"  and  which  often  lasted  for 
hours,  flooding  the  entire  haaveat,  Tbia  ftim  of  the  anrora 
boreaUa  /  km*  tmt  ^mvti  m  m  JAwEr  tetasim  htrt,  whidi 
appeantoaetohaamywMwriHiWefiwMWaBce.  Katemifa 
aurorse  finish  here  thfam  the  simple  vaakhbg  of  the  Ikht  or 
by  the  changing  of  the  fonas  into  fidnt,  hmunoQS  doau  eo*' 
ststing  of  impcs  (northeast  to  south-west),  or  vague,  cloody 
bandta^ddil 

Any  real 

colours,  via.  lad  and  grcea.  I  have  only  1 

On  forty  of  die  ci^ty-three  evenings  I  have  effected  obacrva- 
tions  there  have  been  aurorte,  which  is  rather  a  high  figure  whea 
the  unravooraUe  weather  conditions  are  taken  into  consideration. 
But  the  anrora  Is,  however,  not  always  present  when  the  sky  is 
clear  or  nearly  so  ;  on  the  contrary,  it  is  not  nearly  as  frequent 
here  as  in  Kautokeino.  This  will  i>e  understood  from  T.nblc  III., 
which  has  t>cen  framed  on  the  assutnjiti on  Lliat  all  ohserNalions 
were  cipially  dividctl  over  the  twelve  hours,  vi?.  from  4h.  to 
I5h.,  which  nUo  shows  that  in  every  hour  there  "as  ol -erved 
one  hundred  limes  either  aurora  or  clear  sky  uiihout  aurora. 

The  lower  figme  ahow  hi  per  eeats.  when  the  al^  wai  whhoat 

aurora. 

Tablk  III. 


by  degrees  kae  la  energy  and  finally  die  away, 
ooraaa  1  have  not  seen  as  vet,  aad  the  uoal 
red  and  crcea.  I  have  only  noted  on  six  occasions 
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In  conscqneaoe  of  the  great  auynetie  dedinatioa  ia  f*****"*. 
ni.  aboat  40*  XI.  W.,  the  poials  oTcalmhiaHoB  ef  the  ana  aad 
ba^  &U  Ht  otttsida  the  aMoarfoal  wridha,  and  ihdr 
dindioB  b  nearly  n'>rth-east  to  aoaA-weat.  Fkoai  tM  aoaaaie- 
OMBtef  t«»CBty  arcs,  partly  en  the  neitb,  paitty  oa  the  aoath 
hortaon,  I  have  certainly  only  oblaJaed  an  adSMldl  of  09^*4  W., 
but  I  do  not  aeoept  this  as  any  de6aite  malt  befttia  noia  eon* 
plete  observations  are  in  my  hands. 

The  intensity  of  ibe  anrora  boreatia  here  I  have  defined 
approximately  in  Table  IV.  by  four  d^rees,  vie  from  one  to 
four.  From  tbe  total  delerniiuations  of  intensity  for  every  1 
when  no  aurora  is  visible,  in  spUe  of  clear  sky,  being <* 
by     the  following  average  figures  arc  obtained 

Taslb  IV. 
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From  these  fii>ures  a  decided  madnam  of  fartearity  is 
between  9b.  and  loh. 

As  regards  tbe  position  of  the  attrorae  on  Uic  sky  and  the  rehi- 
tive  frequency  of  tbe  varioaa  format  I  anpead  a  tabular  list 
of  obsuieiioBe.  The  aMuenatiims  meoe  ia  the  aaaw  aia 
these:— 

UN,    Aurora  stands  near  the  northern  horison,  i.e.  the  mag- 
netic north. 
IN.  ,,       low  in  the  north. 

A'.  ,,       ,,       in  the  north  (to  a  height  of  about  45'). 

N/i.  ,,       ,,       on  the  northern  horiron  (to  a  height  from 

the  horizon  .iKiiut  70  ). 
N h — Z.    ,,  on  the  northern  horuoti  to  zenith. 

Further,  Z  indicates  through  or  on  both  sides  of  the  zenith 
S,  south ;  S Z,  south  of  seniUi ;  S h,  soalh  hefiaoa ;  t,  over  the 
whole  skv ;  4-,  with  the  exception  of  {  N^  S,  aarofw  hi  &c 
north  and  south  (but  not  in  zenith) ;  o,  no  aurora.  Below  A^ 
I  have  collected  the  values  of  HN,  IN,  N,  Nk,  aad  Nk—Z  ; 
and  under  S"  those  of  SZ,  Sk,  and  Si  aad  aadcr  tbe  othcn, 
with  the  exception  of  o. 

Table  V.  gives  pocealally,  a»samlag  an  ewanijr  difided  tbaa 
of  ohevfaliaak  a  daw  of  the  positleB  of  iha  aaioNi  In  dia 

Aom  ^  fdadve  apuemaBee  of  the  varioas  fbmt 
calodalad  aeraantdly  00  the  same  aada  aa  in  the  previous  tables . 
Hwe  /bmadw  one  are ;  /=,  sevml  am ;  //,  a  band ;  //= , 
haada;  /  diffused;  /,  streaariagt  j*»  danltaaeously 
aad  Maaming,  or  a  variety  lietwaai  the  tern  t  /// 
-  ofaUaaoMn} 
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On  the  valuable  iaochuae  chart,  in  which  PruL  FriU  has 
■denoted  the  increasing  fr««{iiency  of  ih«  mram  hofw ill  north- 
wards tlie  niAxiaamtoMM  tlic  pheaonenm  ralb  hurtoaih  of 
Joeknd.  1  iiiuft,  honcftr,  fint  CK|daiii  ttrhat  mjr  definition  of 
tte  word  muinnm  com  Ii  at  ptwtnt  It  is  •  Hut  HHiiDg 
■agnaaihe  pheas  «lMnth*Miionaotoolx«ppcanMidltttoct 
tnffmkYf  risible^  ^mmM  Ikt  wntktr  firmlt.  but  «1mm  it 
«Imh  •  rale^  appena  Ia  amidi,  «r  m  oftan  o«  ua  aorthani  a« 
tha  aomham  hamtotoft  Aceefdiac  t»  tfda  iafinUian,  the 
aoinetBcaa  «f  iHddl  think  can  ndtfcarba  fiKpaMd  nor  donl  ted, 
ledaad  lU^  at  all  events  this  yt»r,  as  «aa  the  case  with 
Kantokdno  and  BMhekop  b^t  year,  oonsidcrahly  south  of  the 
maximum  zone,  which  is,  in  fact,  clearly  shown  in  Table  V. 

1  hope  to  be  aMc  to  demon-trate  this  in  a  more  conclusive 
awoner  still  on  a  future  nccasion,  when  the  u  in'cr  is  i  ver  .-iiui 
the  numerous  exact  (Ictcniiii.ation';  of  the  southern  Sonifr  of 
the  aurora  b  irralis  ui'l  t  c  li     ;i-  tii. 

The  rcasDti  wliy  the  ni.ixiiiaini  /one  lies '-o  fnr  south  on  I'rof. 
Fritz's  chart  may  he  sought,  ]X'rhai>-S  in  the  ciicuni  tancc  that 
the  climatic  conrliti  -ns  of  Iceland  to  a  great  extent  re<luce  the 
number  ofnurotii-  which  an  ordinary  obscr\'er,  who  only  casually 
or  on  I  articular  occasions  looks  at  the  sky,  may  observe.  That 
the  maximum  zuiie  of  the  auroia  does  not  really  fall  nci  ss  the 
p&rt  shown  in  the  chart  is  also  distiaclly  apparent  from  w  bat  I 
leamtaf  Itaappeaiaaea  at  fkeFlnaUaMadnlaf  aqraalaani 
there. 

It  ir.ay  per' ai's  lio  >u[nrr!luoii5  tn  s>;itc  lh.it  neither  here  nor 
in  any  oiber  place  ha*e  I  heard  the  mystic  auroral  mutd, 
Kcithcr  has  it  evar  baaB  kaanlbf  aagr of  laa  Ituhnfan  I  have 

as  yet  met  with. 

Shortly  before  leaviag  Copenhagen  last  autumn  I  spoke  with 
a  celebrated  r>anish  /omim/,  who  had  some  years  ago  spent  some 
lime  in  Reykjavik,  ar.d  «  ho  told  nic  tliat  he  had  on  several 
occasions  seen  aurone  descend  l>clow  and  in  from  of  the  mouU' 
tain  Esja,  about  2500  feet  in  height,  and  lying  six  to  seven 
£ii^Ui  aika  away  (Natou^  voL  xxix.  p.  337).  I  waa  dc> 


l^ied  with  the  prospect  of  being  able  to  see  a  similar  phe- 
nomenon, as,  although  my  observations  in  the  plane  Bossekop- 

Kaut-'ki.  iiv  I,  pitA  111  ly  rcfcjrod  to,  had  greatly  conti  :lrjte>l  ' 
strcii;4tiicu  my  '.iclu-l  111  ilie  height  of  the  aurora  Iwrc^is  bei»; 
ico  or  ui'.iro  il'  ivc  tlic  f.ir;li  (N'a;u;-.i;,  vol.  xx.x.  \.  41;},  I 
Would  with  [ilea'urc  lia\c  accepted  a  pro  it  i->  tanj^iblc  j>^imir; 
in  ar other  direction.  I  rt-grct  to  ^ay  that  my  ex]>ectations  h-t«t 
not  been  fulfilled.  Tlii-s  not  1  ecausc  the  ;iur  ua  his  11  be« 
in  close  proximity  to  Ksja,  a',  the  mountain  l>ia^  to  the 
north-east  from  this  place,  nearly  all  arcs  and  hands  rise  with 
their  eastern  eml  up  behind  and  run  above  it,  but  ntz-rr  ktrrt  ! 
hidt  10  fof  tunatf  at  to  iff  any  auroral  lit^ht  lictccri  J  to  the  tcf  ej 
Iht  mmnlaiH  or  in  front  of  its  sittp  siJcs.  I  vcii  the  hi!jbc;t- 
lyin^;  clouds  are  also,  in  Iceland,  the  plane  of  the  auxor* 

borcali*. 

In  connection  with  this  point  I  may  further  mention  that 
faint  luminosities  rcferrea  to  by  Prof.  Lcmslr«»m  above  tKc 
mountain-tops  at  Sodankvla,  anid  in  other  places  (NATtrtz, 
vol.  xxvii.  p.  532),  a<>.  well  as  phenomena  of  a  similar  utB'c 
have,  1  venture  to  assert,  never  lieen  olwerved  here;.  I  ha«e 
continually  had  my  attention  directed  to  this  point,  and  there  at 
several  mountains  here,  but  I  bavc  never  been  able  to  trace  tie 
slightest  indication  of  such  a  phcnoaMBOn. 

I  brought  with  me  the  necessary  apparatus  and  appliances  f'.< 
effecting  »uch  experiments  as  Prof.  I.cuistr<>m  pursued  on  tOBt 
mountains  in  Northern  Finland  for  the  production  of  aa  artiidd 
aurora  boreali*,  and  shortly  after  my  arrival  I  caaoe  to  dhaca» 
elusion  that  iba  ahova^naatiooad  awaiitain  Eqa  WM  dw  atai 
advaatageoaafaraBdi.  Itofvaat  ha|||ht^  ileap  fidilatothcab 
and  .short  •fiitailllff  ftaat  lowiW  WaM  advantages  waA  aa  Bi 
other  spot  in  Hbm  Ailiict  afcad,  bal  aa  I  only  bruo^ht  wUi  at 
1000  ak  of  insulatad  Biia  iakyrii-potoa  t»ii&  laaalalMi 
caaaot  ha  employed  in  eoBK<)Benoa  efdia  natore  of  Che  giaaal 
— «ad  «fahcd  to  oonduct  the  wire  from  the  top  of  the 
down  lo  tha  saa  at  its  foot,  I  «'as  obligad  to  wait  until  I  obtaise^ 
mere  wire  by  the  straaier  at  the  end  of  November.  Since  thee 
the  execntion  of  this  plan  has  been  attem(ited  a  numbe  r  of  times ; 
men,  boats,  and  horses  have  l>een  ready,  ami  everything  pre 
pared,  bat  every  time  the  unfortunate  weather  has  frustrated  the 
same.  Even  in  the  ni  iidio  of  summer  the  Ksja  is  a  moantaia 
difficult  to  .ascend,  and  at  this  time  of  the  year  it  would  be  very 
dangerous  to  undertake  an  ascent  with  the  hca»-y  wires,  in« 
lalors,  and  pile*,  without  the  wrathrr  Iwiiify  rcnnark.il.lv-  qaiet 
fi  r  several  f^Tvs. 

I  intend,  houevcr,  very  shortly  to  make  another  attempt,  ael 
should  this  fail  I  w  ill  select  a  more  distant  but  much  I  iwersD' 
more  nnfavourably  situated  inoaniain  top.  I  will  only  add  thf 
a  few  dajs  after  my  arrival  I  fixed  one  of  I'rof.  Ijem-arom' 
" ntstromniiips "  a]ip.ar.itus — wiih  JOO  p^ints — on  the  tiat  nxi 
of  a  s'onc  tou.  r,  Ji-to  .jn  K-ct  m  hcic^bt,  and  which  lies  f rcc  aal 
iiiolated  on  a  height  in  the  vicinity  of  llie  town  ;  hut  '.he  -anH- 
has  up  to  the  present,  in  spite  of  numerous  trials,  on  n  •  resv; 
whatever.  Any  current  between  the  points  and  the  e.xrth  canooc 
lie  traced,  and  of  any  luminous  phenomena  above  them  there  has 
not  been  the  iaiatett  appearance.  SoPHUS  Tromuolt 

Rqrkjavik,  Fdmaty 


ON  THE  NATURAL  AND  ARTIFICIAL 
FERTILISA  TION  OF  HERRING  O  VA  » 

TN  1S62  Prof.  Huxley  arrived  at  the  cotiLl-sion  that  herring 
visit  our  shores  in  order  to  spawn  twice  ;i  year,  some  schools 
ai  riviiij;  during  the  autumn,  while  f  lher<  make  their  appearaocr 
duri- t;  thr  winter.  The  herring  which  -ptiw  n  durintj  the  autnmr, 
chiefly  fi  i  i]iK  iit  lianks  on  the  east  cast,  while  those  whieh  spa«  r 
during  winter  are  most  .ilmndant  on  the  west  coast.  K  report 
of  the  .'Scottish  Fishery  Board  referring  to  the  east  cm^t  spawtting 
t  eds  w  as  published  in  N atvrb  on  November  29  last.  Tbe  preieai 
paper  deals  chiefly  with  the  BaBaaliBe tpBWBiiic  bad»  aMckls 

off  the  coast  of  Ayrshire. 

Ill  iSf>2  I'rof.  Alliiian  made  s'>me  iriv,--'::;,iiiomi  Ihr  tta 
Scotti-h  Fishery  15oartl,  and  succeeded  in  drcd^ni^  and  hatchvag 
what  was  con>-idcre<l  hcrrintj  ova  ;  but  since  then,  alrh<»n;;jh  im- 
portant reiiult»  have  been  obtained  by  tlie  German  and  ABwricM 
Commissioners  of  FUhartaa,  Kula  or  Balhiaf  haa  beoa  4aa»  k 

this  country. 

When  examining  tbe  Ballnntrae  Bank  the  aothor  of  thii  pimer 
succeeded  in  dredgifig  (cveral  spedmeat  of  henii^  ovn  cttadm 

>  Abttraei  of  a  papet  readby  Pwf.  J. CowM  Bwar^  ICD.,  at  the K«pl 
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to  stono,  !icj»cc(l,  and  sea-firs.  The>e  stones  coated  with  egjjt 
vanei  from  6  iuche*  t  >  14  inches  ia  length,  and  Trom  4  inches  \3 
I  inch  in  breadth,  but  in  all  cases  the  egg*  were  attached  to  a 
comparatively  sm  lOth  surface,  and  they  were  arranged  either  in 
loir  cones  or  in  coai]>araiively  thin  lajren  one  or  two  eggs  deep. 
The  C8g>  the  <^ca-firj  were  always  attached  in  small  dasters 
about  Sal  f  an  inch  in  diamcicr  around  the  s'.ems.  On  examining  the 
spawn  found  on  the  stoues  and  .seaweed,  embryot  at  various  st.ige. 
of  devcloptnent  were  at  once  visible,  some  of  then  apixirciitly 
4Miljr  three  days  old,  while  others  h;ul  dttfinct  VJVi,  and  frooi 
tkeir  violent  movements  and  their  siae  awawd  aniMt  ready  for 
hatching.  Some  of  the  egg-c  MUcd  itooes  wc&e  lakea  to  die 
University  of  &iinbargb,  wKre  the  agplintdiMi  aallaich  I5i 
ei^  dayi  afker  their  removal  from  theapaiiraliv«Diiiid,aiid  to- 
imj  (UarA  17}  they  are  duee-eighthi  of  an  ucb  in  lei«di, 
•ilceaielir  aeiive^  and  swimmine  fieeljr  aboat  in  Ae  watei; 

Bf  tekbi(  aouadii^s  over  tm  BallaalnM  Bank  la  varions 
dinctiowh  k  «aa  atcertaiaad  liMt  k  «MMtaMd«r  rack,  stones, 
didl^  and  eaant  taad,  ani  that  tbe  depdit  varied  from  7  to  13 
fatb^nu.  Tke  enter  e  Ice  of  the  bonk  shelved  at  most  points 
rapidly  aotO  a  depth  uf  17  fathoms  wjs  reached,  and  at  this 
depth  the  bottom  consisted  of  fine,  soft  mud.  While  011  the 
east  coa«t  siMWoing  ^ound^i  examined  during  the  nuiumn  the 
surface  temperature  m  most  cisc^  v.iric(J  from  53°  F.  to  55'  F., 
and  the  bottom  temperature  fri>iii  52  F.  to  54*  F,,  even  at  a 
depth  of  40  f.Tiho  a-,  t'le  tem[^«;rature  at  the  15.illanlrac  Hank 
varied  from  42  S  tj  43  S  F.  at  the  surface,  and  from  43  5 
to  4:  S  F.  at  the  1)  >li(>m.  The  corres,>;jn  liti„'  siirf.icc  tL-m|iera- 
turc,  howcvi  r,  oii  the  ca  I  coast  during  the  week  cndmg  March  8 
was  fr  jui  2  to  3  "  v.  lower  than  at  UulanUMt 
Acc  irdiu^  to  previous  oljicfvcrs  — 

"Wlifii  sjiawiiiii;;  takeii  place  naturally,  llie  e^.;;.  f.dl  to  the 
bottoiii  and  attach  themselves.''    "  But  at  thi*  time  the  .xs^c■.^b!cd  | 
frth  dart  wildly  about  and  the  water  l>ccomc.s  cloiKiy  wi;h  the  \ 
shed  fluid  of  the  milt.    TJic  ef;f;>  thus  become  fecundated  as  they 
fall,  and  the  dc^ci  >,>;tictit  of  tlic  yOUKVitUa  ttWOVAItkldng  to 
the  Ijiitt  .ni  c  ■iii'iiL-ucci  at  once." 

Mi  Mi:,h:\l.  it>  hi-.  booU  on  "  The  Herring,"  rcfeiriag  lo  the 
once  famous  sp.iwain,;  bed  off  Dunbar,  states  that — 

"  About  August  30  the  shoals  began  to  deposit  their  sjiawn  a 
short  distance  from  the  harbour,  and  on  September  3  the  fisher- 
men found  that  a  very  large  body  of  herrings  tenained  fiaad  to 
the  ground  in  the  progress  of  .spawning,  the  groand  being  of  a 
rocky  or  stony  nature. " 

While  many  fishermen  believe  that  lierriqg  ipawn  on  Iiard 
gnond,  some  believe  thu  they  alao  apawn  on  a  elayey 
OOttom ;  and  while  some  think  they  spawn  near  the  Inttom, 
oikeRt  afhrin  that  they  spawn  near  the  surface.  Having 
anoarad  at  fiallantrae  a  large  nunber  of  live  herring,  soac 
of  flw  lai)|eat  aid  ripcit  nudes  and  females  were  pfaeed  in 
•  large  wooden  tank  into  wliicfa  anaalwrofaMMaattiaqttintitT 
of  acaweed  had  been  pnvimJy  iotrodneed.  After  liM  uh  had 
bacn  atMOt  two  honn  hi  tida  tanlc^  th«  rtenei  and  aonpaad  arm 
—aahad.  AMm^  a  fSnr  e^p  mm  attaahed  to  both  atmaa 
and  aaaiwed,  itwaaqalM  evideal  that  the  an*  had  not  been 
ilnyualiatl  in  tha  aaow  araj  aa  thoae  feand  00  na  Monea  dredged 
on  Aepcevioindays  b«t  «rt  were  not  snrprlnd  that  «d|f  »  mw 
laolated  cgpi  were  Ifanad  on  the  stones,  bfcatt«  Ibh  Itti  bacn 
disturbed  every  fleir  arinalea  by  dia  ponrinc  of  vaier  iaio  flie 
tank. 

On  reaching  Rotbesi^  the  batchitig  boias  and  live  hanrbic 
were  at  once  transferred  from  II.  M.S.  Juhitxa  the  tinkt— a  tank 

into  which  comparatively  little  li^ht  entered  bcin^  selected  for 
the  ri  le-it  an  1  m  1st  vi^or  in;  herring.    In  about  half  an  hour 
nftcr  they  wcro  ;in    Iik-l'*!  a  l.^'H'  full  h:'rrin,'  was  seen  in  >viiig 
.si  iwly  a'iout  tlic  iiotlum  of  the  l.\nk  with  f  <ur  other  fish  m  iking  , 
circles  aruuiid  lu  r  at  ^o  wc  ihstance  from  the  bottom.   Appciring  , 
satisficl  with  a  tn  ticular  ^t  me  which  she  hid  evidently  been  i 
c  t-nnining,  she  tultf  i  over  it  and  reaiaineJ  statijiiary  for  a  few  ) 
minutes  about  half  an  inch  from  its  surface,  the  tall  being  in  a  . 
strat<;ht  line  with  the  laiik  and  the  pactonl  fins  near  or  rmting  ! 

on  the  bottom. 

Whil-  in  this  p  isition  a  thin,  '>e.idcd  riliS  >n  wa-  seen  to  escape 
from  the  genital  ojH-nin^  and  fall  in  j^racfful  cu'^ve^  on  the  surface 
of  the  stone,  ^  ■  a'-  tn  form  a  sli.;l^tK  conical  mas-i  almost  id -nti- 
Cil  with  a  cla^er  on  on-.-  of  ih-  ^in;ie,  dreds»ed  at  ballantrac. 
As  this  little  heap  of  e,'^;  i  iciri  c  i  -  o  nc  fallinjj  to  the  leftside 
one  momeii;,  ^^  h  li'  other .  fr  i  \- 1  the  ri^ht  the  next,  acc  irdin^  to 
the  carreir  m  td  .\..i<-r — -  nnles  continued  circlinj;  round 
her  at  various  distances,  while  the  other  females  in  the  tank  * 


remained  apart.  'Hie  males  remained  from  8  to  10  ioehcaabovo 
the  bottom  of  the  tank,  and  formed  circles  varying  from  ift 
inches  to  2  feet  6  inches  in  dia'neter.  Some  of  the  uiale^  were 
swimming  fioa  right  to  left,  others  from  left  to  right ;  and  although 
there  was  no  dartmg  about,  nt  straggling  amongst  them  elves, 
there  was  a  peculiar  jerking  of  the  tail  a<  they  performed  their 
revolutions.  Soon  the  object  of  this  peculiar  movement  was 
sufficiently  evident.  Three  or  fonr  times  during  each  revolution 
each  fish  expelled  a  laall  wbllnribboB  of  ailt(  wbi  Ji  varied  from 
half  an  inch  to  tbrae-qnarteiB  of  an  inch  In  length,  and  waa 
nearly  a  line  in  breadth  acron  the  centre,  bot  poinled  et  both 
eada,  and  somewhat  thinner  than  it  waa  hraad.  Theaaddlaala 
ribbom  slowly  fell  tbrongb  the  water,  aomeitmei  reaching  Oe 
bettooa  afaaost  undiminivhed  in  aiae^  bnt  ia  nMrt  bwtaneca  lh«ar 
had  almoat  completely  disperaed  bafort  the  bottom  waa  mafeaa. 
In  tUa  W19  the  whole  of  the  water  abont  the  female  became  fltn 
very  ftdnt  ndlky  colour,  and  practically  every  drop  of  k  «aa 
diamd  with  sperms,  as  was  afteriranis  ascertained.  It  will 
thus  be  seen  that  there  is  n^  attempt  whatever  on  the  part  of  the 
males  to  fertili.se  the  eggs  a«  they  e<cape  from  the  female.  While 
the  female  is  depositing  the  eggs  at  the  b^tt  >m,  the  males  con- 
cern themselves  with  fertilising  the  water  in  the  neighbourhood, 
and  it  will  be  observed  thit  the  males  are  careful  to  guard 
a^nsl  the  influ'-nce  uf  ciiri>  i;N  hy  forming  circles  around  the 
female  and  sheddiii,;  mih  on  ilie  way.  It  niattcr>  little  how 
\.\\t  currents  are  running,  thcv  are  bouixl  to  car.  )  snmc  of  the 
mil;  t  <wards  the  cg's,  the  nult,  like  the  e„'gs,  ^i^l.illg  th  >ugh 
not  a  ihering  t  >  the  tiottoni. 

Tliis  the  lis  the  nitural  process  of  deptsiii  ig  a'ld  fcrlili--ing 
the  ova  of  the  herrin;^  in  c  )mparatively  still  water.  When  the 
female  had  d  -posticd  a  certain  number  of  cgs  .it  any  given  spot, 
she  moved  forward  in  a  .somewh,<l  )erl.  y  fa duon  without  ri  itig 
fro  n  the  bottcjin,  and  as  she  changed  her  position  tlie  males 
cha:ii;rd  theirs,  so  that  the  female  was  always  surrouii  li  1  Sy  a 
fine  ram  of  short  sperm  ril'l>ijn>.  A  specimen  of  ffwit  jiimaania 
sent  from  Eyemouth  see  nv  to  indicate  thit  the  feui.ile  moves 
a'lout  a;uongst  sca-firs  and  sca.vccd^  in  exactly  tlic  saniL-  way  as 
she  d  ies  amon.jst  stones.  On  each  stem  of  the  col.n  y  there  is  a 
clu  ter  of  ova  about  the  size  uf  a  small  grap;,  and  all  the  clusters 
had  reached  on  arrival  the  same  stage  of  dcvclooment  a.s  if  they 
had  been  deposited  about  the  same  time  and  by  the  same  fi  b. 

This  method  of  depoaitinj  and  fortillsing  the  cgfi  accounts,  I 
thi  ik,  fcM-  all  the  ^sa,  or  at  h»>t  for  a  very  laige  percentage  of 
those  found  attached  to  leai^in^  aeaveedf^  aad  •tooa*,  contaiabig 
developing  embiyoa. 

When  a  female  was  deootltinK  her  eggs,  she  was  very  easily 
disturbed ;  whenever  anytning  was  introduced  into  ths  tank  she 
at  once  darted  oil.  When  strong  currenti  were  made,  the  at  fint 
seemed  to  apply  heraelf  nearer  to  the  bottom,  to  make  sure,  as  k 
were,  that  the  spawn  wonM  gel  fixed  before  it  c  tuld  be  carried 
away ;  but  when  the  currents  were  further  intensified  she  at  once 
changed  her  poaltion,  and  arretted  the  eaoajpe  of  the  sjkiwd.  A 
apawniag  fe«ala  waa  hdd  immediately  nader  the  surlaoe  of  the 
water  aoastocaaw  die  nnwn  to  eicape.  When  Ihii  was  daoeOe 
spawn  escaped  fas  ling  ribteat  coaaiatia<  of  a  ilode  rowof  <giH. 
So  firmly  dio  the  cn«  adhere  to  eadi  over  that  u  perfitetly  adU 
water  IM  ribbon  waa  soffloiiiaaa  over  a  foot  in  length  befara  k 
broke.  When  k  had  ooly  alwilt  two  Ibet  of  water  to  triiTel 
through,  it  fell  in  wide  loops  at  the  boMOMb  bat  when  !'  hi  1  to 
fall  over  three  feet  the  chain  broke  up  Into  nnmerou^  cg.u^uU 
which  formed  an  irregular  pattern  on  the  bottom.  From  esperi* 
mints  made,  it  seems  the  further  the  c,;gs  have  to  fall  and  the 
longer  they  are  in  contact  with  the  water  bef  >re  they  reach  the 
bottom,  they  are  more  wi  lely  disp^r^eJ,  and  have  all  the  Ie« 
adhesive  power.  When  the  eg{s  are  expressed  in  water  moving 
rapidly  in  various  direc'i  ill",  the  chain-,  sun  break  into  short 
s<^mcals  and  thj  individu  1  cg^s  ami  the  ^m.ill  l^i  'Up*  are  often 
carncil  a  con-ideiabk-  di-tance  before  they  reach  th-  batt  un. 

A  im  nlier  of  llat  stones  and  pieces  of  seiw<-''<l  «  crc  oli!ain--d, 
and  a  spawning  fenale  hild  over  the  n  at  diUireat  diitanc.*-  in 
still  water,  in  water  with  jjcntlc  currc  its,  and  in  water  with  strong 
currents.  In  this  way  we  obtainid  groups  of  e^^s  which 
mimicked  in  a  very  striking  manner  all  the  arrani^ements  of  the 
eg<s  on  the  st  inc<  and  ••cawcc  U  dred.;ed  on  thi  Ballantrae 
Bank.  When  gently  presird,  a  beaded  1  ib' 10:1  c  miistin ^  of  a 
sinijlc  row  of  egJ>  alway>  escaped  ;  w  hen  there  wc'c  no  currents, 
it  formed  a  conical  heap  ;  w  hen  in  a  gentle  current,  the  ribbo  i 
fell  in  irregular  loops,  the  elenifnts  of  whicli  rearrangi-d  Iheai. 
selves  so  as  to  form  a  flattened  cone  ;  but  wh.-n  s'.r onjt 
currents  acted  on  it  tlie  ribtion  wai  brolien  int>  fiagaents 
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and  only  %  finr  «fp  ■iicdarfed  ia  filing  tbemselvea  to 
the  objects  iatndooed.  When  the  eancntt  were  itrong, 
the  aues  were  MM  Bot  oofy  to  rain  M«icr  the  )>.ittoa 
bat  to  expel  longer  ribbons  ef  mOt,  wUeb  iwahed  the  bottom 
bafin  fetttng  dispersed  and  retudaed  vUbU  tooMidme  for  tco 
nrintf  ■  Ob  gently  expre-sii^  •  anile  nnder  the  water  it  was 
ae«ar  poa-ilde  to  expel  ao  fino  or  to  short  portions  of  allt  as 
eMqpad  aatnralljr,  bat  it  was  eitreaidy  ea-.y  expelling  a  ribbon 
fiOBB  iS  ladies  to  3  Ceet  in  length,  nMamiriiv  a  liaei  aanit  aal 
I  line  ie  tlncfcaeM.  Such  ribbonx  fell  to  the  bottom  and  reawinad 
almost  uodianged  for  nearly  two  hottrt ;  they  then  assumed  a 
segmented  appearance,  and  in  about  three  hours  and  a  half  had 
all  but  disappexred. 

Eggs  were  allowed  to  escape  into  a  vessel  containing  fine!>and, 
and  Into  another  containing  mud.  The  ejigs  after  being  feriili  ed 
ttnderwent  the  early  stages  of  ticvelanment,  l>ut  either  owing  to 
their  movinjj  freely  about  with  t'lc  ^imi  ;  .lllic•k•^  or  owinif  to 
their  getting  coatc<l  over  with  the  sand  aivl  niuil  their  develop- 
ment was  arrested.  I  have  not  yet  detfrniinfd  fin-illy  if  the 
development  is  arrested  when  the  eggs  arc  dcl.iched  while 
development  i-  i)r(K!ccding,  but  this  seems  extremely  )>r<.l  i;\l>!e. 

When  at  IJallanlrae  I  noticed  that  the  tramnjcl  nets  secured 
often  more  males  than  feninles.  Mr.  Wils'jn,  fishery  officer 
at  Girvan,  informs  me  that  the  ripe  t  fish  are  cansht  in 
the  trammel  net-,  while  mo.t  of  the  unripe  fish  are  obtained 
in  tho  drift  iicis,  and  that  at  th?  cn.l  of  the  fivhin^; 
season  there  are  about  three  tii;ilc-s  t.iken  for  every  two 
females,  indicating  not  necessarily  that  the  males  arc  ni'jre  abun- 
dant th.ui  the  fc.M.iIr-i,  hut  rather  that  the  male^irmain  longeron 
the  spawning  jjround  ;  and  Mr.  WiKon  believes  that  herring 
prefer  quiet  w.iler  free  from  sir  inj:  curretits  when  spawning,  an<i 
that  when  the  weather  is  fine  the  herring  renuin  long  upon  the 
bank  and  deposit  their  spawn  lei.<iurely,  hue  when  there  are 
strong  currents  they  either  hurry  the  kpawnin:;  process  or  di»- 
qipear  into  deep  water. 

As  to  artificial  fertili'^atinn  and  hatching  I  found,  after  many 
experiments  at  Itallan'rae,  that  the  best  re>ult8  were  obtained 
when  both  the  male  sad  female  were  held  under  water  while  tbe 
milt  and  ova  escaped,  wlmi  th*  nataial  pneonof  spawaing 
is  followed. 

An  ordinary  wooden  tub  was  obtained  and  filled  with  sea- 
water.  Into  this  a  small  quantity  of  milt  was  expressed,  the 
male  hcin^  held  completely  under  water  while  the  milt  escaped. 
A  glass  plate  was  then  held  aboat  fonr  inches  beneath  the  surface 
of  the  water,  and,  the  feBBla  hairing  bdng  bdd  aboat  one  ioch 
beneath  the  aorfsce^  by  fllla  pwMMO  tbe  ^gs  readily  eieaped 
ia  tbe  chaiaeteristte  nairoar  baMod  fffibon,  and,  by  moving  lha 
fish  ovar  the  aaifiMe  of  ^^aaib  dtharadoae  or  an  opeoiMt- 
woric  eodd  b«  ftaimed.  At  fin^  wbara  one  loop  croaaad  an- 
odiar,  tbaegpwasatiiDorflMio  Iqwadifdi,  bat,  dtharowiag 
tofhawaiabtof  thomi  or  ^  gmtle  canraata  sat  «p  ia  the 
water,  bdora  a  few  auDates  had  eUpaed,  tka  ^gp  naaad  a 
riaria  and  alsDost  eontinnons  layer,  the  network  arraagtiMMt 
disamearad.  The  pUte  was  then  allowed  to  rest  for  two 
or  tbree  mmatas  at  the  bottom  of  the  tub,  and  a  few  short 
ribbons  of  milt  were  again  introduced.  After  moving  the  plate 
onee  or  twice  across  the  top  of  the  tub  in  order  to  wash  on  any 
scales  that  were  adhrriti^,  it  was  placed  either  in  a  hatching  or 
a  carrying  box.  Many  thousands  of  ova  treated  in  this  way  con- 
tain extremely  activa  aaibryoii  whidiaio  cspaeted  ta  halw  on 
March  22  or  23. 

I'r  if.  Ew.irt  cxhil/itcd  a  nui-.ilicr  of  spccinicns  'h  i^  int;  herring 
^^^^  aii.iched  to  stones,  seaweeds,  and  sea-tirs,  aud  some  of  tbe 
herring  fry  hatched  on  MaVCb  S4  Ihwi  tbo  fgg»  aitifidallf  fer- 
tilised on  March  8. 

UNIVERSITY  AND  EDUCATIONAL 

INTELLIGENCE 

OXVOKD. — The  electors  liave  awarded  the  RadclifTe  Travel- 
ling Fellowship  after  examination  to  Mr.  J.  E.  Ulomficld,  B.A., 
late  Natural  Science  Demy  of  Magdalen  College,  and  now  of 
Uiiiver-ity  College  Hospital,  London.  The  Fellowship  is  of 
the  annual  value  of  200/.,  and  tcnaMe  f  ir  three  years  provided 
that  the  Fellow  travels  abroad  f'lr  Ins  improvement  in  the  study 
of  medicine.  TTiis  is  the  fi -iith  time  in  the  last  five  yeirs  that 
this  priie  Fellowship  has  been  won  by  a  student  of  Magdalen 
CoOcgb 

CAMBBiDai.— Fran  dw  rapoct  of  Um  krt  Looal  Eiaadna- 
tlaaaitappeantbattibaawirainiafnic  mttbrmafffs  aiAlfaiiad 


con.siderabte  Improvement,  wb«le  in  aOfiUed  malhcm-itics  the 
work  was  inferior,  and  much  of  tbe  teamng  in  statics  \\  as  ira- 
perfect,  and  not  based  on  matheoatics.  In  chcmi-try  great 
inequality  was  shown,  some  centres  sending  uniformly  gool  work, 
others  being  very  inferior.  The  practical  work  is  better  done 
than  the  theoretical.  The  teaching  of  experimental  physics  is 
still  very  iiteffectual  in  its  results.  In  tbe  senior  paper  fit  dee* 
tricity  aud  magnetism  only  two  of  the  candidates  llwawJ  aigr 
pnm  of  aacsKBte  knowledge  or  sdentific  training. 

Itk  biology  flu  aiaan  wars,  on  the  whole,  notgood,yciataoBW 
centres  candidates  did  aatrmely  well.  In  botany  vegetable 
physiology  ahewad  iMpwwBWnt,  bot  dotal  diagrams  are  not 
snSoenibr  asad.  In  aodogy  the  csadiJatos  aaaned  to  have  no 
idea  of  the  rdatlve  valna  of  facta.  Ia  pl^raieal  geqgrapky  a 
marked  absence  of  selantlia  SHdiad  was  notioaaMa  ia  riie 

answerii ;  great  ignorance  of  aiataefolog^od  tBBS  QSed  tai  naoK 

diily  papers  was  manifested. 

The  Cambridge  Local  Lectures  have  made  good  proyeasia 
the  |)ast  session,  much  good  having  resulted  from  tbe  umilanBU 
of  local  committees  ana  lecturers  neld  last  year.    In  n  noiabw 

of  centres  local  associations  have  been  formed  for  patting  the 
lectures  on  a  permanent  ba.sis.  At  Derby  an  Artis-ana'  Hi^ur 
Kdu:aiion  Society  has  been  formed,  the  suWription  being  very 
low.  At  the  Midlat>d  Railway  works  the  large  mess-rooms  bate 
been  utilised  in  giving  short  lectures  to  arouse  interest  among  tiic 
men,  I'rof.  Teall  lecturing  on  chalk,  Mr.  Bcmro'ie  on  the  transit 
iif  Venus,  Mr.  Heycick  on  digestion,  re-piration,  ^.c.  .and  ih; 
men  have  always  l>een  appreciative.  In  the  Newca  tle  oistnc! 
much  eatjcrness  has  been  shown  by  pitmen  to  attend  the  lecturfs, 
often  at  great  jxrrsonal  cost  and  inconvenience.  The  cost,  la- 
deed,  i»  >  1  K""^^'  f"rm  an  obstacle  of  serious  magnitude, 

and  it  is  foui.d  that  the  desire  for  lectures  is  such  that  the  over- 
coming of  financial  dilficulties  would  !<-.id  to  an  on  irmous  ex- 
tension of  the  work,  iJTorts  arc  being  made  to  get  the  rales  of  tbe 
Trades  Unions  ahcro>l  .so  as  to  eosbla tbem  to contribata  towards 

the  cost  of  the  lectures. 

It  is  now  proposetl  to  constitute  an  examination  in  French  or 
in  German  as  the  additional  .subjects  required  of  candidates  fur 
honours  degrees,  unles>  the  candidates  chooic  rather  to  pass  tie 
General  Examination  for  the  B.A.  degree.  This  chanee  woeU 
be  w  elcomed  by  the  lart;e  number  of  students  to  whom  Uie  stndj 
of  works  in  Fnnch  and  Genaaa  would  be  aa  impottaat  aid  ia 
their  Tripea  (B^een. 


SCIENTIFIC  SSRTALS 

The  Journal  of  HoUxny  for  March  contains  the  c  >nc':  i  -i' n  -sf 
Mr.  T.  iiick's  valuable  paper  on  protoplasmic  contuuiity  in  tb« 
Floridese.  In  quite  a  number  of  distinct  genera  belorij^ing  to  this 
class  he  has  now  traced  connecting  threads  between  tbe  pro«t- 
plasm  from  cell  to  celL  He  regatds  these  threads  as  permanent 
and  essential  structures,  normally  present  in  all  parts  of  the 
thallus  from  the  oldest  to  the  youngest,  not  restricted  to  spodri 
localities  and  special  cells. —Some  details  of  the  Ufe-bistosy  af 
a  rare  aad  llttfc-known  British  plant,  l.ithcsp^rmmm  fmrfimm- 
(ocrulfum,  are  contributed  by  Mr.  Jas.  \V.  White. 

American  Journal  of  Silence,  March. —  Kxpcriiucntal  dele'- 
mination  of  wave-lengths  in  the  invisil )lc  prismatic  spectniai,  «  rh 
plate,  by  S.  1'.  Langley. — The  (Juatern.-iry  tJravels  <jf  Northenj 
Delaware  and  Kaslcrn  Maryland,  with  map,  by  Frederick 
Chester.  From  a  careful  survey  of  this  region  the  author  mfe  » 
that  the  peninsula  became  depressed  at  Ica-t  350  feet  towards  :Kc 
dose  of  the  Glacial  period,  when  the  estuary  tlius  formed  rt- 
oeived  the  discharge  of  the  Delaware  River,  which  pushed  I's 
way  across  the  present  States  of  Dela»are  and  Marylaind  to  the 
head  of  tbe  Chesapeake.  By  this  current  and  tbe  snbaeqtKsc 
distributing  action  of  the  waves  the  red  gravel  was  de  posted. 
Later  on  the  land  began  to  rise,  the  violence  of  tbe  flood  was 
abated,  and  the  northern  gtado-  gradually  broke  ap.  Daiiag 
this  period  tbe  Philadelphia  Clay  was  depodted,  aad  tk 
boulders  distributed  over  tka  eitwaiy  by  tbe  ioebeiga  fen 
the  glacier.  The  land  conliaaing  to  rise,  the  ahoal  gmA 
were  piled  ap  by  the  waves  and  tldeSi  tho  river  ba^  to 
assume  its  present  duinnel,  and  dia  Ddawaic  and  CImm» 
peake  were  finally  parted.'--On  tto  idnttl^  of  aeovilBtB  aHk 
rhahdophane^  by  G.  J.  Bnuih  and  8.  L.  riaidid.— A  tboaiy 
of  tba  raeeat  aaa-i^Mn,  by  H.  A.  Raaea.  The  aatbor  at> 
tribntaa  tba  phawaMBa  to  tba  prcsewca  of  watery  vapoor,  ice 
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eryitalt,  or  froten  water  particies  under  apecoUar  form  in  a  rare- 
fied atmosphere  at  a  low  temperature.— On  the  topas  and  asco- 
ciatad  aiiaenlt  found  at  SioMham,  Maine^  bjr  Geoige  F.  Kunz. 
—A  ooMributHMi  to  the  itiidy  of  the  V^^agf  of  Rhode  Island, 
frift  Mp^  bf  T.  Nelm  Dtdew— On  the  crystalUae  focn  of  tbe 
iipimiieil  hodcriltt  fmn  Stooehain,  Mains,  by  Bdwud  S. 


SOCFETTSS  Aim  ACADEMFBS 

London 

Chemical  Society,  March  20. — Dr.  W.  H.  Perkin,  prcsi-  j 
dent,  in  the  cliair. — llie  following  (jmilimru  uerc  cUxtcd  Fel-  , 
lows: — F.  W.  Brown,  H.  Cave,      \V.  Meming,  E.  K.  Graves,  , 
A.  E.  Lewis,  J.  li.  London,  G.  A.  Parkinson,  S.  Smith,  G.  , 
Tonbridge,  T.  U.  Waltoti.  —  ITie  following  paper«  were  read  : —  , 
Noteoathe  prepan-ii  iti  ut  niar>h  gas,  by  Dr.  J.  H.  Gladstone 
and  Mr.  A.  Tribe.    In  1S71  (Ckem.  S*e.  Jmm,  xi.  682}  the  , 
authors  described  a  reaction  m  which  para  nenh  gat  waa  ob-  , 
tained  by  tbe  action  of  the  copper-zinc  couple  on  methyl  iodide 
in  the  pretence  of  alcohol.    The  loss  of  the  methyl  iodide  was  ' 
considerable,  23  to  50  per  cent.    In  the  proent  note  the  authors 
describe  a  slight  modification  by  which  thin  loss  can  be  prevented. 
It  ooBsista  cscentwlly  in  passing  the  gas  evolved  throogh  a  ver- 
tical tube  twelve  inches  long  filled  with  the  coppeT-iinc  couple. 
—On  tbe  action  of  dibrom-»-naphthol  upon  amines,  by  R. 
Ml**^i   11m  udior  has  investigated  the  action  of  dibrom-a- 
andnl  noB  nilio,  ortiotoluidin,  paratohiidia,  and  ••iiaphihTl- 
aaSn.  With  nilla  %  body  was  obtaiaed  which  prorod  to  he 
A'Miikthaaniaoii^iMilido  t  hodiiB  wen  nhialand  with 

«olniiliD( «.  TUarMcdoo  AanfimfinibhtiaaiapleBathod 
of  ohiiialiK  Hmw  qdaoaeimides  ia  lH|e  wnwiHtiM.  The 
aatliorabowca>Mi  the  bcar.ng  of  tUt  naolmi  on  dw  eonsti- 
totioB  of  llMMbadlak->^ote  on  the  vdMMe  «f  HdlqrUc  acid 
in  tlie  eahivnitt  varieliet  of  pan<y  ard  b  dM  Vioheoe  gese-  I 
rally,  by  A.  B.  GriCBlhs  and  L.  C.  Coarad.  The  authors  sute 
that  they  have  extracted  salicylic  add  from  the  leave;,  stems, 
and  roots  of  tht-  ;      y  ;  .ipjwently  none  exists  in  the  flowers. 

Zoological  Society,  March  18— Prof.  \V.  II.  Flower. 
F.R.S.,  pre^i(lent,  in  the  ch.iir.  —  Mr.  Tc;;etiiieicr  exhibited 
specimeos  &how'ix>g  a  variation  in  the  coloar  of  the  feet  of  the 
piiili.footed  goose  {Anttr  hrMhyrhynckus). — A  communication 
was  read  from  Sir  Richard  Owen,  K.C.U.,  on  tbe  extinct  birds 
of  the  genus  Dinornit,  forming  the  twenty-fifth  of  his  series  of 
memoirs  on  tbe  sutgcct.  The  present  paper  gave  a  description 
of  the  stemam  of  Dinomis  tUpkaniopus . — Mr.  y.  B.  Sutton, 
F.Z.S.,  read  an  account  of  the  results  of  his  investigations  of 
dw  BMre  important  diseases  which  afiect  the  camivoroa"  animals 
Uving in  dw  Society's  Gardens.— Mr.  J.  W.  Clark,  F./.S.,  ex- 
kBrilid  iad  read  an  account  of  three  skulls  of  a  sca-lion  from 
the  east  eoastof  Anatralia.  Tbe  largest,  that  of  an  adult  male, 
bad  beencxybilodf  together  with  the  stuffed  skin,  at  the  Fuberies 
Ezhibitiui  but  year,  where  it  had  been  named  ArttttM^us 
Hmirmt,Gnj.  The  object  of  the  paper  was  to  trace  theuMiy 
of  die  tpcdn  tar  which  the  name  Oiaria  thuna  had  bwa  anf* 
faund  w  P6on  ia  l8i<^  and  to  show,  by  comperimi  aidi  tbe 
tjpu  aktul  at  Fkrta»  that  ibweiPwIaiMbsd  been  rWtt^icfaied 
to.—A  coBMMiailhMi  wae  NMft«M  dw  Rar.  O.  P.  Cbabridn 
in  which  ba  (Kic  deMrindou  of  two  new  teacm  of  apidcn 
proposed  to  be  called  Kwiala  and  Jttgtthu. 

Physical  Society,  M.irch  22. — Prof.  Guthrie,  president,  in 
the  cl>air. — ^Tlic  T'rc^iilcnt  announced  tli.\t  a  meeting  of  the 
Society  woulu  1  c  IilI  I  on  May  10  at  Uimiinjjham,  by  invitation. 
The  next  meeting  will  l  e  on  .-\pril  26.  —  Prof.  S.  P.  Thonii)4on 
then  read  a  paper  hy  himself  and  Mr.  C.  St.irling  on  Hall's 
phenomenon.  The  author.s  h.^d  not  .ijjrccd  with  Hall's  explana-  1 
tion  of  his  observed  effect,  and  last  year  undertook  experiments 
to  investigate  its  nature.  They  employed  a  strip  of  tinfoil 
gammed  on  a  mahogany  board  with  va'chne,  which,  1>cing  soft 
and  a  non-conductor,  answers  well  for  this  purpose.  A  top- 
thaped  electromagnet  w  ith  a  pointed  pole  was  iLsed  on  one  aide 
of  the  strip  to  try  the  effect  of  apointed  pole.  The  current  was 
obtained  from  accumulators.  They  found  that  tbe  e({aIpotentinl 
lines  in  tbe  atrin  which  before  magnetisation  ran  strai^nt  across 
die  Mrlpk  wore  dliMlf  carved  on  either  side  of  the  pointed  pole 
after  magnetisation.  This  curving;  was  interpreted  as  a  reduc- 
tlOQ  of  reaislanoe  in  the  strip  at  tbe  pole,  and  subsequent 

tUt  vieir.  boo  ellipse  bowevVfdiowcd  a  alight  in«riMiir  of 


sistancc.  It  was  also  found  that  an  effect  similar  to  Hall'*  wa.^ 
got  by  placing  the  pointed  pole  so  that  this  change  of  resistance 
was  not  symmetrical  with  respect  tu  the  points  m  the  strip  to 
which  the  galvanometer  was  connected.  Bat  inasmnch  as  the 
elTect  w  ai  not  reversible  by  reversug  the  magnetisn,  it  was  not 
Hall's  effect,  whidi  they  iailed  to  obtain  with  the  narrow  fiofaitcd 
pole.  In  their  experiments  thermo-electric  effects  were  etimioaled» 
and  their  results,  though  different,  do  not  cla.sh  w  ith  Ihoea  of 
.Mr.  Bidwell. — A  paper  by  Mr.  Herbert  Tomlin.son  on  tbe  same 
i^ubject  was  read  by  Prof.  Reinold.  Tbe  author  drew  attention  to 
a  similarity  between  Hall's  table  of  results  and  one  of  his  on  the 
effects  of  mechaaical Stress  on  electrical  re  istauce.—Mr.  Shelford 
Bidwell  read  a  aote  on  Hall's  effect  in  tin,  in  which  bs  showed 
that  a  small  estension  and  a  greater  eatcnsiaa  prodoecd  oppoaiic 
tberaio>dcctrfii  eliiects  in  tin  wires.— In  answer  to  fnL  Goihrie 
and  Mr.  Waller  Bally,  Pra£  Thompson  abrted  that  dM  daage 
of  resistance  be  bad  obaarved  was  aab>nenianeBl;»  end  died 
auay  in  aboot  half  an  boor.  He  bdievad  it  to  be  jprodnelble 
oa  tbe  atr^  when  no  current  traversed  it— •Ftaf.  S.  P.  Thonip 
aea  then  IttA  a  paper  on  some  pcopoaitioai  ia  ek4teoma^neiic>, 
giving  a  connected  series  of  esplanellons  throwing  light  on  iho 
laws  of  electromagnetics,  and  noed  on  a  practical  experiment 

Royal  Microscopical  Society,  March  12. — Rev.  H.  W. 
Dallimiceri  F.R.S. ,  president,  in  the  chair. — Mr.  Glaisber  intro- 
duccdllr.  Dallinger  to  the  nteeting  on  taking  his  seat  for  tbe 
first  t<me  as  president,  and  the  latter  made  a  short  addrem  in 
acknowledgment — Mr.  J.  Mayall,  jun.,  described  the  improved 
Hehwo-Hayall  lamp,  in  which  the  burner  coeld  be  bmwbt 
dowa  vny  close  to  me  table ;  also  lioeckcr's  improved  fkeenig 
microtooM.— Mr.  Crisp  eshibited  Schieck's  aricraacope  with  fine 
adjustment  aede  by  tilting  the  stage  at  coe  ead ;  eba  Walion'a 
ro  ating  stsgt^  CeMa's  set  ef  fiab-aealea,  aad  a  dideof  a  bydnrid 
pulyp  widi  eslended  teatedesb  aMaaled  by  Mr.  B.  Ward. — 
Metes  wemead:OnaaaMpleqw-pieeebyMr.E.H.Griffidi, 
in  wbidi  eye-teaaei  of  dUweat  powers  were  monnled  00  a 
rotating  disk  ;  by  Col.  Of&M  00  aoaae  peculiarities  in  the  form 
of  blowt-corpn^des  ;  and  a  ooaunoaleailon  iirom  a  Microscopical 
Society  recently  formed  at  San  Frandaoo^  and  consisting  of 
kdies. — A  paper  was  read  by  Mr.  T.  B.  Ros>cler  describing 
some  peculiar  annular  muscles  in  Sttphanottros  ;  also  by  Profc 
Kein&ch,  who  stateil  that  he  had  found  bacteria  and  mm-cellular 
Algx  to  exist  in  considerable  numbers  on  almost  all  copper  and 
silver  coins  which  h.^d  been  for  some  time  in  currency  ;  also  by 
Mr.  G.  Massee  on  the  iMmi  ii^nL  ar.d  growth  <>f  cc'.Ls  in  ihe 
genus  Polynpkonia,  bein^  a  further  ontiiljulion  to  ihc  evidence 
on  the  continuity  of  protoplasm  ihrouj^h  the  walls  of  vcjjetable 
cells  ;  also  by  Prof.  Abbe  on  the  <li-,;ancc  of  distinct  vision,  in 
which  he  fK)in;evl  out  llie  crr>jnoous  iiifefcuces  wlii:.h  hail  arisen 
from  the  practice  of  expressing  the  amplifying;  y  iwci  i,f  a  lens 
by  reference  to  a  fixed  distance  of  vi-ion  (loinchi^,  or  J5omin.). 
— .Sxuic  new  f  iin.  of  cells  devised  by  Mr.  Wiiks  aud  made  by 
Mr.  K.  Ward  fur  niuutiun^  wttbovt  picnart  tat  helMBitmreelao 

exhibited  and  drscrihc<i. 

Royal  Meteorological  Society,  March  19. — Mr.  R.  H. 
Scott,  F.K.S.,  president,  in  the  chair. — Messrs.  W.  B  ily, 
.M.A.,  W.  L.  Blorc,  A.  L.  Ford,  H.  I.euMd,  A.  F.  Liiidc- 
mann,  F.R.A.S.,  and  Kcv.  E.  15.  Smith  weic  elected  Felloes 
of  the  Society. — The  President  read  a  )'aper  entitled  brief  notes 
on  the  liist'  ry  uf  thtraiouietcrs.  He  >lated  that  the  subject  had 
iKcn  b.uidlctl  in  a  comiTchcnsivc  manner  hy  M.  Renou  a  few- 
years  ayo  in  the  ,1  nnu.iir^  uf  the  French  Metcorologic«l  Society, 
.so  that  he  should  merely  ineniion  some  of  the  lealing 
points.  Tbe  name  of  the  actual  inventor  of  the  in  tnnin-nt  i> 
unknown.  The  earliest  mention  of  it,  as  an  inslraineni  ilien 
fifty  years  old,  was  in  a  work  by  Dr.  K.  Kludd,  publi-lied  in 
1  1638.  Bacon,  who  dictl  in  1636,  also  meiitims  it.  The  earliest 
thermometers  were  really  sympiciometers,  as  the  end  of  the  tube 
was  open  and  plungc<l  into  water,  which  ro^c  or  fell  in  the  lul  e 
as  the  air  in  the  bulb  wasexjianded  or  c  intracted.  Such  in-tru- 
meiils  were  wf  c  jurse  affected  by  pressure  as  well  a.s  tenijierature, 
iii  l',wc.il  ^  i>;i  di-covcrcd.  However,  simultaneously  with  such 
instiuiijeiU:>,  thcriuomcters  with  clo.sed  tubes  had  been  made  at 
Florence,  aud  some  of  these  o!d  instiuuienls  were  s-hown  at  the 
Loan  Collection  of  Scientific  Apparatus  at  South  Kensington  in 
1S76.  They  are  in  the  collection  of  the  Florentine  Academy, 
and  in  general  principle  of  construction  they  are  identical  witn 
modern  thermometers.  Passing  on  to  the  instrument  as  we  now 
have  it,  Mr.  SooU  aaid  that  most  of  the  improvements  la  ana- 
atraetieo  ha  dw  eviiaat  days  of  the  Inatraaaeat  wcia  dae  to- 
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Engltthmcn.  Kofaert  HooLe  Miggetted  the  use  or  the  freezing 
pr  int,  Halley  the  use  of  the  1  oiling  point,  and  the  employment 
of  ircr  iiry  instead  of  'pirif,  and  NcMton  was  the  fir>t  to  men- 
tion M<  od  heat  Fahrenheit  was  a  Genniut  bv  birth,  but  was  a 
preligioi  James  I.,  and  died  in  Epglaad.  R^umnr's  thermo- 
meler  in  ila  final  form  owes  It*  or^in  to  Ot  Ltic^  while  the 
coitigiade  tbennometer,  almMtudvenally  attributed  to  Cdsius, 
wen  tealljr  iiraented  by  liniueas.  Cekiua's  iibtnuvattlmd  it^ 
Kik  the  KT«ft«  WW,  the  boiling  pc^  beixg  0%  and  ^  hvti- 
bg  iK>ittt  loc^.  Ifr.  Seott  iben  gave  a  brief  aocoaat  of  some 
onbe )  rindiMl  fomu  of  adf-r^giiteriBg  and  aelf-recoiding  ther- 
tnomctcr^.— After  the  icadKRf  of  thw  flMMMtaig  was 

adjourned,  in  order  to  aJKiiid  tfw  Pdlowt  and  ihdr  fitoidi  an 
onmtoDi^  of  fawprctiag  the  ahihition  of  fhenaometen  and  of 
ftMlnmwata  neanUy  invented.  Tbit  esbibilion  was  a  most  inter- 
-caihig  oiM^ead  embraced  136  exhibits.  The  thermometers 
were  cla»lfied  as  follows:  (1)  standard,  (2)  maximum,  (3) 
minimum,  (4)  coml<incd  n  aximom  and  minimum,  (5)  metallic, 
(6)  sclf-recordii  g,  (7)  solar  radiation,  (8)  (9)  earth  and  well, 
(lol  thennometen  u  ed  for  s|)ecial  purp  >  c-.  (11)  thermometers 
with  various  forms  of  >.ullw,  scales,  &c.,  ami  (12)  niiicc.I;»:iet)us 
thrrmoireter-.  In  nddiii  'n  tn  tlie^e  there  were  also  cxhibitcii 
various  1  atterns  of  thermometer  screens,  as  well  as  several  new 
BeteofOafl|pKal  trntnuMBt^  tofsAerwithdiMwiBg^i  phoft^peph*, 
■Ac 

Anthropological  loalilllte,  Febmary  26.— Edward  B. 
T>lor,  Esq.,  F.R.S.,  vioe-pre5idenl,  in  the  chair  —  It  was 
announced  that  Dr.  Walter  H.  C.  Coffin,  Dr.  Emil  Rielieck, 
Mias  H.  M.  Hargreaves,  and  Miss  Helen  K.  rcar<ion  bad  l>c(n 
elected  Members  of  the  Im-tiiutc. —  I  he  Kev.  K.  H.  t  odring- 
ton  read  a  pa|>er  on  the  McUnesian  l.tui^u.>i;es.  In  the  term 
Melanesia  the  author  incluiled  (i)  New  Caledoni-i,  with  the 
Loy.iltj'  I  l;iiiJs  ;  (2)  the  Nc«  HcIukIc-.  ;  (j)  the  lliuiU'  and 
T'Trc.  I>l;in<ls;  (4)  Fiji  ;  (5)  S.iiil.i  (.vwi  .ma  the  Keef  Im'.iiu1s; 
(6)  thcSi.lonun  l>l.Tri<l>.  The  <>l)|tct  nt  the  pap-er  was  to  set 
forth  the  >iov*  thattlie  variou-.  tuujjue,-.  of  Mt  lai.csia  Ix-long  to  one 
conin]oii  •  tock,  and  that  this  stuck  is  the  same  as  that  to  m  hich  the 
other  (  Vcan  I  ui'^naj;cs  Wong — Malayan,  rolyticsian,  the  lan- 
guage- uf  t  'lc  K  th  t  coi>ncct  Mclai.c  ta  with  the  Indian 
Arciiij  elo^j  i,  .mi  Mahjjasy. — A  paj  cr  by  the  Kev.  I^  rinicr 
Fisi-n,  on  the  "Nanga.  'or  -acred  slonc  imlo-ure  of  W.iim- 
mala,  Fiji,  was  read  by  I)r.  T)L<r.  The  autlior  explained  the 
constitution  of  (he  N.anga,  and  described  tho  cennoiljf  of 
initiation  and  other  iite>  connected  with  it. 

March  11. — Pr»  f.  Fl  >»cr,  I  .R.S.,  president,  in  the  cliair. — 
The  election  of  W.  Ayshford  Sanford  was  announced. — Mr.  A. 
I..  Lewis  read  a  jiaper  <  n  the  I.ongstonc  and  other  prehistoric 
remains  in  the  L»)eof  Wight.— Mr.  W.  1.  Knowle.s  read  a  paper 
on  the  antiquity  of  man  in  Ireland.  The  author  exhiliitea  a 
«eiics  of  flints  discovered  by  him  at  Lame  and  other  p;irts  of  the 
north-cn»t  coast  of  Ireland,  some  of  which  be  believed  to  have 
been  dressed  in  imitation  of  certain  ]>car-.shaped  nodules  or 
bammer-stones  found  at  the  same  sp>ji,  uhile  others  showed 
more  evident  signs  of  human  workmanship.  Une  large  chipped 
implement  was  found  in  what  appeared  to  be  true,  uudbturbed 
boulder-clay,  and  henc«  the  author  contended  that  the  imple- 
ments he  exliibitcd  were  not  only  older  than  the  Neolithic  Ajfc 
in  Ireland,  but  older  even  thian  those  previously  known 
raI.Tolitbic,  and  that  they  carry  the  age  of  man  back  into  the 
Glacial  period. — paper  by  Admhal  F.  S.  Tremlett  on  the 
Cronlcc  of  Er  Lank  was  read.— A  paper  by  Mr.  Heniy  Prigg 
oaapcrtionofahMwakallol  MMoewi  PriwoJithk  age  from 
acar  Baiy  St  BdoMHids  waa  nal.  The  ante  aAlhMd  the 
fngaMa^  wMah  aoMhlri  of  pertiMia  «f  the  frontal  aad  right 
aadriaft  pailaial  beM%  and  abo  two  fliiit  implemeali  fond  in 
thaamwJafalily, 

Dtmm 

Rojal  Society,  February  iS. — Section  of  Phy-sical  and 
Experimental  .Science.— G.  Jnhnstonc  Sto  ey,  F.K.S.,  in  the 
chair. — On  Mr.  J.  J.  Th  imson's  theory  of  electricity,  by  Prof. 
G.  F.  Fit/gerald,  K.K.S.  After  cxj  lainin^  Mr.  Thomson's 
theory,  I'ruf  Fitxjjcrald  jiointeil  out  that  it  sectn^  very  unlikely 
that  electrified  bodies  in  vacuo  would  not  atlmct  or  repel  one 
another,  inasmuch  as  experiments  seemed  to  show  that  the 
only  effect  of  matter  between  electiiiied  bodies  was  to  alter  the 
roecific  indoctive  capacity  of  the  space,  and  so  Mr.  Thomson's 
tneory  was  more  probable  as  an  explanation  of  how  gases  had 
4i  specific  inductive  capacity  diflferent  from  unity.  In  a  com- 
on  the  mechanical  dwoiy  of  Crookiw  force  made 


to  the  Society  in  1878  he  had  dmwn  that  a  polarisation  if  fte 
motions  of  the  molecules  in  a  gas  of  a  particnlar  kind  atirii 
produce  the  same  stresses  as  are  required  to  explaia  dHi» 
(tatic  actiona.  He  explained  bow  a  aoiMbla  pohiilim 


the  motions  or  podliona  of  die  snperfidal  moliNalei  ef  %fe^ 
doctor,  dne  to  tkeir  bafaig  on  the  *  mface  of  separation  «f  a  ca» 
stant  aad  wUbk^claelilC  potential,  was  probably  llecowtf 


hypothabAat  aol—aieiaei  on  one  aaodmrhracniafiii 
ether,  iHid  aa  IWMMit  mrchanical  atraa  acfOB  inHnnuhuIn 
layen  of  cdwr  waa  an  aasnmptioQ  of  pcedicly  the  ane  \ak 
at  intermolecttlar  distancea  as  Maxwdra  theory  of  ckdiiatf 
was  at  molar  distances,  aiKl  expected  that  a  anitalile  stnia  of  ik 
superficial  molecule*  of  a  body  would  transmit  a  stres  tbrm^t 
the  ether.  Prof.  Filtgcrald  explained  a  particular  bypothen 
as  to  the  nature  of  this  ixilari>ation  r  f  the  superficial  irultciie 
on  the  vortex  theoiy  of  atoms,  which,  however,  ^eerned  "uhiis: 
to  the  very  seri<  us  objection  that  it  appeareii  fir-t  ?i;,''it  a  :f 
tHo  oppo'ite'y  eltttrificd  planes  would  tend  to  mnvr 
in  one  direction.  The  hy!<"the-i<  was  founiird  iin  !i  t  L.r 
that  when  two  vottex  rings  are  going  in  the  Jime  <ii.!c 
tion,  ami  01  e  fnlbiwin^j  the  other,  they  attract ;  but  if  gain»  n 
opposite  directions  tbcy  rejiel  one  .inothcr.  Thep  lansation'up- 
po^ed  was  ih:Tt  an  el<:cii  itied  surface  had  the  superficial 
cules  all  tnrne  i  in  one  w.iy,  }>rcfer«b!y  ne';afively  dedriU 
bodies  with  tlic  faces  of  the  vortex  .itoins  .  intwanls,  .and  {» 
tivrly  elecirificfi  b  idics  \^i!ll  their  tracks  outward^.  lit  lif- 
■^cnlii  'l  1  i.\  coiilact  elti  tt ..1' V,  thermo-electricity,  »iid  eit  — 
chemical  nctions  niis^ht  In-  cxpl.iined  on  thi"!  hyp 'tbc<i>.  Tli 
hypothesis  was  put  1  r.vnrd  more  aTi  iilintr.iti m  of  ho*  1 
polarisation  of  the  sujicilicial  molecules  of  a  tu'ly  nii.jhtp^ 
duce  attractions  and  repubions  than  as  an  hyi>othesis  thst  r«l > 
explained  electrostatic  actions. — On  Prof.  O-borne  RrTji  I -  ■ 
mechanical  ilhistraiions  of  heat  engines,  by  Prof.  0.  I".  Fi 
gerald,  F.K.S.  After  explaining  •■  Prof.  Osborne  KcTn^'i 
lieautiful  illnstiationa,  he  described  three  arrangementti  oat^ 
rettiug  a  chain  itotating  in  loops  and  nodes  one  by  a  fathM 
OMimlafd  pcadalnm,  and  the  third  by  a  pair  of  maaics  rmm, 
on  a  lerulviwg  radius,  by  means  of  which  all  the  opentiom  ii 
Camot'a  qwle  mi^bt  be  illastfalad,  and  explainrd  bowioim:;! 
that  temperature  should  be  represented  by  the  angalar  velxit^'  i 
the  r.  tating  masses,  and  how  by  means  of  a  chain  pa<jii>£(n« 
a  pulley  in  the  aaeoltd  oia,  aad  bgr  a  dwdn  drawn  off  a  tsUc 
hi  the  third  oaatb  it  waa  «a«y  to  ana^  that  the  nuniAwM 
expaad  whangivaa  CMinratat 
haw  an  anamanwait  hi  «Mch  lha 
woald  r«t  la  wkj  position  rt|ii  r  itnlaJ  an  ideal  gas  in  whidtw 
internal  work  is  spent  in  ripansioni  fkaC  Fitzgerald  deedbel 
how  bj  amaa  of  a  dynama  dfhan  froai  n  haling^  a 
cngioa  of  this  Uad  eoald  ba  arcangad  whleh  woald  shga 
it»MahatHrhfa«and«lMBririagouteaefgy.  HeexpUasiiitt 
was  easier  towerit  these  nwdeh  when  pronriacaoBsagitMisamtifr 
I>resented  by  rotatory  motion  than  when  it  was  really  piuuaKMr. 
and  that  it  was  for  this  rnson  rotatory  motion  was  adafad. 
Mr.  Stonev,  in  s(»ie  remaiks  be  made  on  this  comaiSMialiW 
explaiuea  how  neces^ar^  it  was  that  the  energy  be  reslly  J** 
mistU'ins,  in  order  that  It  be  mbjcct  to  the  seconil  law  tb?r3r'- 
ilynauiic-,  ?hortinf»  how  it  would  be  possible  to  get  a  rf|wii  1 
which  .ill  ill.-  1,  li.int  energy  w  ;is  plai>c  polari-ed  to  radiilti*' 
a  hotter  siinihii  ly  p  l  iriscil  re;;ion  without  allowirg  the  UttetJ 
lose  any  heat  by  ra<liatint;  any  of  its  on:.;uial  encrp'.  He  j^:- 
p-tted  to  do  this  by  means  uf  a  plate  ol  quan/.  thit  r.Ki'f- 
throujjh  90^  the  (ilane  of  pdarisation  of  the  radiinl  cr-^ 
that  passetl  through  it,  and  by  a  doubly  refracting  [  nsci,  ■ 
admitting  heat  energy  inti.  tlic  seem  I  lei^ion  that  was  psline; 
at  right  angles  to  that  otigiually  there,  while  the  polarised  nd*'' 
energy  thai  escai  eJ  back  .igain  w.ls  rcuirf.ed  into  the  KJi*'' 
came  from,  bcinj;  bent  out  of  the  )ialh  of  the  enttrinj  «fp 
by  the  doubly  rt-frncting  prism. —  I'rof.  Fit.-sjenlJ  evniy't^  | 
lecture  balance.  In  tlii  •  .irraiigcmcnt  a  Ijeam  of  lii;ht  fell  psril" 
to  the  axis  of  the  mce  on  a  mirror  attached  t.  45  t'J 
axis,  so  that  the  rcilccicd  ray  turns  thioUj;h  the  -iiin:  auglt 
the  balance.  The  i>a lance  was  provided  with  an  anmsenic' 
by  which  its  stability  could  be  altered  very  much,  so  »« 1* 
suit.ihic  for  cither  n  ugh  or  delicate  weigbli^.  As  the  difScrti"^ 
of  weights  in  the  pans  of  a  balance  is  proportional  to  the  tao^ 
of  the  angle  of  defliction,  a  vertical  scale  umf^  roly 
showed  by  the  positioo of  the ^t  of  l^t  the difiisicncc  ofut 
w eights  utha pant  hi  a  Banner  that  eoald  becari(riv*  V* 
large  class. 
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Section  of  Naead  Scteoa^— V.  Bdl,  P.R.S.,  la  the  chair.— 
0«nid  iLKlMlnniMlaaaiMi  oiidid  "MoIm  oa  the  Coal- 
fiddicf  ffa*  NaMh.Wttt  TMilHki  of  ChandR." 

Cambudob 

Philosophical  Society,  March  10.— Mr.  D'Arcy  W.  Tliomp 
son,  B.A.,  Trinity  College,  w\s  elected  a  Fellow. — The  foil 
iaj  papers  were  co  amunicalcd  : — ^Continuation  of  oh-scrv.iti  >i:« 
on  the  state  of  an  eye  affected  with  astigmatitni,  by  Sir  G.  B. 
Airy.  The  paper  coniijted  of  a  conlinuatiun  of  observations 
alrearly  recorded  in  the  pubhcation  of  the  Society.  The  author 
g;i\e  t.ii  k-i  of  the  diitancw  ffiJin  the  c  inx-i  of  thi:  left  eye  at 
which  a  luminous  point  appears  respectively  as  a  horit  mt.-il  a-id 
a  vertical  straight  line.  'l"he  observations  have  extended  fr.im 
the  ye.ir  1825  to  the  present  time. — On  the  measurement  of  the 
elcL'.riwal  resistance  l>et»ecn  two  ncighlwurinfj  points  on  a  con- 
ductor, by  Lord  R.iyleigh.  In  somt  expcri  nents  described  i  i  a 
recent  pap?r  read  iicfir*;  the  Royal  .Society,  the  author  had 
occasion  to  arr.an^e  ■■.  s-t  of  resistance  coiK  s»  that  the  difference 
of  potent1.1l  betiv  i-c  i  two  points  on  a  circuit  through  which  a 
current  is  flowing  shall  be  excefdiiij;ly  small  and  yet  known  to  a 
high  degree  of  accuracy.  In  the  present  co  nmunicition  the 
method  is  applied  to  determining  the  difTerenc^  of  p3tcnti.xl 
liettreen  two  neighbouring  points  on  a  condoctor  throu^n  which 
the  Mme  cnrreot  U  flowing.  The  resistance  coils  are  adjusted 
until  the  difiieTenae  of  potential  measured  by  the  current  pro- 
duced in  a  galvanometer  of  cooaparativelv  high  retistaaee  ii  the 
same  in  the  two  cases.  The  method  has  been  sppHed  by  Meurs. 
Wuduid  Shackle  at  the  Cavendith  Labsratory  to  determine 
dw  Wbe  of  a  small  resistance  of  iboat  1/2 jo  of  a  R.A:  unit, 
•adbemi^iiie  of  veqrgicnt  BcanMy.— On  dimeuioaai  eqna- 
tiDBi  ttd  cImijB  of  Bnl%  bjr  Miv  Wa  If •  SImw« 

SVOMBV 

Linnean  Society  of  New  South  Wales,  January  30. — 
C.  .S.  Wilkiuion,  F.G.S.,  president,  in  the  chair. — The  President 
ilclivcred  an  address  on  the  progress  of  science  in  Au^tralii 
during  the  pist  year,  and  concluded  by  a  gener.il  account  of  the 
ge  ilogy  nf  the  country  from  an  economic  p  >i  it  of  vicn'. — The 
followiuji  papers  were  read  : — Supplement  to  the  Descriptive 
Catalogue  of  the  Fishe«  of  Australia,  by  WiUiim  Maclcay, 
1*  .  I  .S.,  &c.  This  paper  contains  references  to,  or  dcscripii  mi 
of,  157  species  of  fishes  not  mennoneii  as  Au.stralian  in  the 
prcvi  lUsly  printel  catalogue.  The  species  here  described  for 
tho  rri-t  time  are  from  the  pens  of  Dr.  Klunzioger,  Dr.  Gunihcr, 
Mes.srs.JDe  Vis,  Ramsay,  Maclcay,  and  R.  M.  Johnston.  The 
total  number  of  Australian  fi-hc  11  i  .s  am  lunts  to  1291  species. — 
On  some  nc*  Hatrachians  from  < Ju^eii^l.ind,  by  Charles  \V.  Dc 
VLs,  M.A.  Thi-.  jKijier  conta  ns  descripri  ms  of  th.'cc  new 
■pedes  01  frogs,  collected  at  Mackay,  by  .Mr.  II.  Ling  Roih, 
and  named  by  the  author  as  follows  : — LimudynnUs  liiuiilus, 
appwooching  /..  ptivmii,  but  distinguished  by  shorter  hin  I  limbs, 
and  continuity  of  dorsal  stripes  ;  L.  elivaceus,  and  //y!>s  /-,',"h/. 
— >On  plants  indigenoas  in  the  inmediate  neighbourhood  of 
Sjrdnejr,  bjr  Mr.  Haviland.  This,  the  sixth  of  the  serie<,  gives 
aa  aoconnt  of  some  species  of  the  genus  D-irwirn'o^  showing  the 
supposed  manner  of  fertilisation,  and  explaining,  tosime  extent, 
the  prevalence  of  the  species  D.  faseUuiarit,  notwithstanding 
the  great  disproportion  between  the  fertilised  and  the  fertilising 
floBwn.— Stadles  on  the^Btom jbcaach  skalatoa^  by  William  A. 

Paris 

Academy  of  Sciences,  March  24. — M.  Rolland  in  the  chair* 
■—Influence  of  the  density  of  explosive  gx>coiis  mixtures  on 
P  re  •ware  ;  isonierous  mixtureii,  by  MM.  Bcriheio^  and  Vieille. — 
Separation  of  gallium  from  boric  acid,  by  M.  Lec  iq  dc  Kois- 
baudran.  This  concludes  the  series  of  exhaustive  experiments 
conducted  by  the  author  for  the  purpose  of  obtaining  the  com- 
plete separation  of  gallium  from  all  other  known  elements.  A 
Unal  communication  is  promised  on  the  separation  of  gallium 
fmn  tartaric  add,  takea  aa  a  type  of  organic  substances  whose 
fiffHiicie  might  affect  several  of  the  reaction*  iadicated  daring 
the  course  of  the  foregoing  studies, — On  the  concordance  of 
some  general  practical  methods,  based  on  apparently  oppmite 
principles,  for  determining  the  tensims  in  a  system  of  points 
connected  by  electric  Imks  and  kept  in  equilibrium  under  the 
Mtloa  of  estemal  forces,  bjr  Gensial  L.  F.  Menabrea. — Obser- 
wtthww  of  Satnm  and  Uranus  made  at  the  Observatory  of  Nice, 
\if  M.  Penotin.  These  otasenatioM  wcic  made  oader  onamaDy 


fknmrable  conditions  by  Mes^srs.  Norman  Lockjrer,  Thollon,  aa^ 
Perrotin  on  March  t6  and  18.    The  oater  ring  of  Saikttm 
appeared  to  ooosist  of  three  distinct  rings  sUghtiy  dimioiddaf  m 
Iwadlh  ootimnUy,  and  each  apparently  made  up  of  munsraoa 
aabdlvUoM,    Unum^  seen  oa  the  18th,  pre^eatod  ia  som*- 
mpaett  the  flnenl  aspect  of  Man,  withdaric  spots  towards  iIm- 
ceatre^  and  a  lAke  •patlc       the  pale  of  that  planet  at  tha 
angle  of  padtl0B3Bal*«a  Aradp  of  the  disk.  ]fr.Lodqpii^ 
who  was  praMM  at  ffiad  a  td^inm  frsm  M.  FiRodB 

announcing  a  repeihlM  of  a*  obairvaliaaaMi  HmA  aatuder 
equally  favottrableeoBditlaaa.— Notcoa  the  polar  spitsiaVeous, 
observedat  theMendonObservatory,liyM.  E.  L.Trottvelot.  These 
spots  seem  to  he  permanenr,  aUhough  varying  greatly  ia  brilliancy, 
and  often  rendered  invisible  by  the  distance  of  the  piaaat  tawam 
superior  conjunction. — On  the  thnirt  of  a  mass  of  sand  widi- 
horizontal  upper  surface  against  a  vertical  wall,  in  the  aeigh* 
bourhortd  of  which  its  inner  angle  of  friction  is  osnmed  to 
l>e  slightly  increased  accordin.;  to  a  definite  law,  by  M.  J. 
Boussinesq. — On  the  extension  of  the  theorems  of  Pascal  and 
lirianchon  to  surfaces  of  the  second  o  der,  by  M.  A.  Petot.— 
On  a  probable  causir  of  the  discepancies  found  to  exist  between 
the  elcctriiin  )t<ir  I  irce  of  voltaic  piles  and  the  theoretical  results 
of  thermochcmic il  o'>scrvaliou~,  by  M.  (i,  Chajw-ron. — Note 
on  the  action  exercised  by  polarised  ll|;ht  on  cr  liil.i>c  ihi- 
tion^  in  Schweirer's  fluid,  by  M.  A.  I.ev  illo.s.  -Kem  irks  on  a 
ca.«e  of  dim>rphism  oljserved  with  thr;  hypi)--ul  iliite  of  soda 
(NaO.S,0„5HO).  by  MM.  F.  Parmentier  and  L  Am.it.— Re- 
searches on  the  sulphites  ami  lii-ulpl»iles  of  soli,  liy  M. 
de  Forcrand,  —  On  the  dissvmnirtric  chloro-i-iduretlcd  ami 
bromo-ioduretleii  ethylenes,  by  M.  L.  Henry.  —  Experimen- 
tal rescarci  cs  on  the  intlucnce  of  extremely  high  pressure  on 
living  organism^,  by  M.  1'.  krgnard.  These  experiments  were 
conducted  by  means  of  the  press  of  MM.  Cailletet  and  Ducretet, 
yielding  pressures  of  1000  atmospheres  and  upwards.  .Soluble 
ferments  were  unaffected  by  extreme  pressure  ;  starch  at  looj 
was  changed  to  sng.ir  ;  algx  at  600  were  decomposed,  and  the 
carbonic  acid  liberated  ;  infusoria,  leeches,  and  moUusks  at  600 
were  rci>dered  ioaensible,  hot  recovered  when  the  pressure  was 
reatovcd ;  fishes  with  swimming  bladder  resisted  loo,  became 
innmslble  at  200,  and  snccnmbed  at  joa  These  results  show 
interesting  coincidences  with  the  phenomena  ohaerved  by  the 
natnralists  of  the  Taiismon  aX  various  oceanic  depths. — On  tha 
action  of  cold  on  microbes,  by  MM.  R.  Pictet  and  S. 
Yung.  Many  inferior  organisms  resisted  tempentms  of 
frma  -  70'  to  -  130'  C.  for  several  hours.  Others  were  either 
killed  or  lost  their  germinating  functions.— On  peritoneal 
transfdsion,  by  M.  G.  Hayeoi.— On  the  mednllar  mechanism  of 
paralyse*  cjeerebnl  origin,  bf  M.  Coaty.— Anatomical  descrip- 
Uon  of  the  fcBtos  of  a jmiQa  raeaatljr  brooght  from  the  Gabem, 
by  M.  I.  DeBik«r.--43nthaaMUomyof  the  AaflUsilaiMedis- 
oovoNd  by  GoBie  in  tCtS,  by  M.  Faarat— On  the  atraotaie  of 
thaaBditary  organ  in  Amdctla  gmdii,  ClMf.,  by  M.  St.  Joar* 
daa.— Aaaloaqp  of  Oomascles  in  the  abdomea  of  tfM  bB%  by 
M.  G.  Carlet^Nole  on  a  deposit  of  gold  a*  Mil  ir  in  Aadao- 
Insn,  by  M.  A.  F.  NoRnfcs.— Oa  certain  changes  la  tt»  mgfmf 
ance  of  the  skjr  recently  observed  at  Nice,  bv  M.  L.  ThoOoB.— 
On  the  crepuscular  glows  observed  at  Saa  Salfodv,  la  Caainl 
America,  bjr  M.  de  MontejAOS. 

BnuK 

Pbyaiological  Society,  February  2().  — Dr.Weyl  spoke  aMut 
the  secretion  in  !n.in  of  nitric  .acid,  w  hich  he  h.i<l  .Tnalyticilly 
proved,  and  which,  by  administration  nf  anirnii  na,  ht'  wi^  ah!e 
quantitatively  to  incrra-c.  After  it  had  [ii-eii  exrieriineiituUy 
established  that  a  direct  transference  uf  n'.li  i.n<  n  iiit  1  urine  w.os 
impossible,  it  was  recognised  that  the  f  irniali  ui  of  urine  was  no 
oxidising  process  of  the  albumen,  but  was  effected  circuiii>j  ly 
by  thefurmatioa  ofamido-compound*,  who  e  introduction  into  ihe 
animal  body  increased  the  quantity  of  the  secreted  urine.  I  he 
formation  of  urine  took  place  through  alimentation  of  the 
simplest  amidinous  matters,  ammonia  increased  the  secretion  of 
urea.  Similar  to  the  action  of  ammonia  was  that  of  a  carbonate 
of  ammonia,  .as  al-o  when  combined  with  orijanic  acids,  while 
from  hydrochloratr,  sul])hite.  ainJ  mineral  acid  salt,  the  ammonia 
did  not  beconw  tran  foi  nvd  int  >  urea.  On  perusing  the  litera- 
ture of  the  subject.  Dr.  Weyl  found  that  in  all  experiment,  the 
ammonia  was  never  wholly  transfonned  Into  urea,  but  that 
there  was  alwavs  a  residue  of  from  10  to  40  p;r  cent,  w  hich  w  as 
not  fepreseataa  ia  tfia  urine.  This  residue  of  ammonia,  ho 
eo^jaetoted,  wa«  oonmiMd  in  the  animal  body,  and  he  therefora- 
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made  >earch  in  animals  to  wiiich  he  ba>l  ^'i^cn  ammonia,  for 
the  presence  of  nitric  acid.  Rab  its  nut  lieiiiK  a  laptcd  for 
precise  experiments  in  connection  with  the  trLiii-.muiail  >  i  of 
matter,  he  experioMnted  on  dogs,  but  always  failed  to  discover 
any  nitric  ada  in  tkdr  nrine.  Even  when  he  had  given  these 
nitratci^  no  tdtratca  could  be  found  in  their  urine. 
H«  now  tried  atperinwnti  «B  Bicn,  and  soon  ascertained  that  in 
their  cate  nitric  acid  was  a  perfealjr  normal  product  of  secretion. 
Tin  qmnli'ative  determinations^  even  wMre  no  nitrate  was 
m^wMUmw^^  yielded  from  400  to  600  mgr.  of  nitric  acid  in  the 
CTnHff!T  of  tbt  vine.  The  quantity  of  nitric  acid  varied  with 
tlie  Ml  iirinhmcnt,  nd  by  tbe  im  of  vegetables  could  fa«  con- 
ddaablr  tacnued.  To  t«st  tho  ■oeuncjr  of  his  conjecture 
maiding  the  fate  of  the  ammonia  not  converted  into  urea,  he  took 
vmh  a  nnifbim  regulated  diet  citrated  ammonia  in  doses  of 
iroai  six  to«l^gtnnnia»  aadlbiiad  in  two  fcries  of  experim<  nis 
a  very  marlced  Intiwir  nf  tiie  aUrie  nod  in  the  nrlDe— in  one 
case,  for  exsmplf,  of  fmm  aboot  WO  to  em  Soomgr.  This 
con>tant  prcaeooe  in  no  iacoaiidernldo  qnaMiltat  of  mtric  aad 
in  tlie  orioe  of  man  ooght,  in  expainenta  oonaOGtad  with  the 
change  of  matter,  to  be  carefully  attended  to.  HiitoricaUy,  Dr. 
Wcyl  observed  that  more  than  thirty  yearr;  ago  Ucnoe  Jonea  Ittd 
made  the  as  crtion  that  in  the  animal  body  an  noidn  WM  Oli> 
■it  c<l  into  nitric  acitl.  He  » a<,  however,  uoable  to  IsbMuitiate 
ihi'-  proposition  withi.ut  raising  objections.— Prot  Kmaeckcr  re- 
ported (til  tht  di  c  ivcry  of  a  c  ordination  centre  In  the  move- 
ment-, of  the  viii'ritlc-  of  tho  hcait,  made  by  Herr  Schmey,  a 
sluoent  in  hi--  dc-;  aitmcnt  of  the  I'hyiiologital  Iiutitute,  and 
wliich  he  (Trol'.  KfonLxlci  I  had  rc-jicatetily  verified.  In  an 
c.x.in-.inilion  <rf  the  chaii.,'c-.  1:1  the  diniciuioiis  of  ;hc  heart  in  tlie 
l>rocL'ss  of  contraction,  ncciile-  w ere  thrust  in  the  most  various 
directions  into  the  heart  of  a  d  i;  alter  it  iuul  been  laid  bare,  an 
operation  which,  as  was  kn>un  l>y  cxj>L-itt.'iicc,  had  no  influ- 
eiKc  oil  the  iiiov.  mcnl-s  of  the  lic-irt.  W  hen  in  this  ojicra- 
li.in  the  leedle  came  upon  a  cerr.iin  'mail  spot  cn  the 
lo\%er  b  rdcr  <)f  the  upper  thi-l  of  tbe  leflnm  ,vn/is,  the 
ventricle-,  of  the  heart  at  once  ceased  to  beat,  and,  diastoli- 
cally  dilated,  fell  into  fibrillar  coiivuUion.'s,  which  were  >oon 
followed  by  the  death  of  the  ventricles  of  the  heart.  it 
was  not  po!sible  by  any  appliances  to  restore  the  ventricles 
to  their  normal  action.  Ttic  vesitibules  continued  to  beat 
normally,  bat  ^e  ventricles  no  longer  discharged  their  blood, 
and  soon,  in  consequence  of  the  palsy  of  the  heart,  general 
death  set  in.  This  instantaneous  death  of  the  heart  through  a 
prick  in  a  jwrticolar  part  of  the  septam— the  stoppage  thereby 
nodnced  of  each  coordinate  contraction  of  the  muscles  of  the 
Matt— «n  up  to  tbe  present  wholly  wiibout  analogy.  What 
appraachfld  nearest  to  this  fret  was  the  wdl-known  phenomenon 
that  a  cbinpivirioa  of  the  coronary  artery  produced  in  a  short 
time  a  oessatiOB  of  puliation  and  fitiriliar  coL^-uUion-s.  On  wiih- 
draaiaglhe  compression,  however,  the  puUationsof  tbe  ventricle 
wereienmed.  Inthecaseof  a  prick,  on  tltc  other  hand,  tfae  effect 
followed  altogether  mach  bmir  niekly,  qnite  instantanaonily 
ia  fact,  aad  the  ventricle^  aot  able  •faia  to  diwhaige  their 
fbaettaaaaocmalljr,  wen  for  enr  atotteaieM.  Tliie  phenomenon 
Prof.  XnHMMlwr  explained  in  tbe  foUewiag  naaaer.  By  the 
I  ride  of  the  Bsedlea  coordinating  centre  in  the  novcnents  of 
the  vtntiiclea  of  the  bwit,  having  its  sett  at  epet  in  ques- 
tkm  in  the  i^laak  «M  touchcl  and  destroyed.  The  finding  of 
this  oeatre  aflbrded  the  physiological  kev  to  the  riddle  not 
naknown  in  swgery,  that  many  very  slight  liaut-wounds  pricks 
of  needle*,  for  exam])le,  which  did  not  even  penetrate,  pro- 
duced sudden  death.  It  was  now  the  task  of  anatomical  investi- 
gation to  demonstrate  tbe  existence  of  this  centre  now  ex]>eri- 
mcntally  proved  to  cxLst.  Prof.  Kronecker  and  Ilerr  Schmey 
have  demonstrated  this  important  experimeut  to  the  &ali>faciion 
of  the  Society* 

ViKNNA 

Imperial  Acadetny  of  Sclencea^  Jannary  ty.— M.  TaUlg, 
en  a  new  mode  of  tckiihonic  transmission  of  sound  (tealed 
nadtet).— J.  Kachler  ana  F.  V.  Spitzer,  on  lackaoa^  aad 
Mcnke's  mfthnd  af  pugpariB^  fcuHiiini  ft<nm  t/m^narv 

January  31.— W.  BMsnaoiv  eonttflMMbai  to  generd  nerve 
and  atuide  ahidohcy  (siv.  owwnawlBirtnn),  on  the  heart  of 
HtS*  fmMkr^  iraa  meeil,  ca  die  astronomical  relations  at 
theaicteoric  fall  of  Mocs  (Transylvania)  on  February  3,  1S82. 
— L.  KoUer,  on  some  general  laws  relating  to  knot-combina- 
tions.—>A.  Lnitij{^  on  the  degeneration  01  the  olfactory  epi- 
thelium of  rabbit  after  destruction  of  the  olfactory  lobes. — 
F.  Zehdo,  attempt  to  es^lafai  the  lanipetK.— J.  Hmb^  cn  the 


results  of  the  ir.eteorolofTlcal  ob-ervntions  made  by  Major  vc» 
Machow  at  I'unijo  Andon^o  and  Malunge  in  the  interior  of 
tropical  South-Wesl  Africa  in  the  yc.^-i    I^70  So. 

hebuiary  7.  J,  (.Mslr.'il.  on  the  iiicchr^ni'ni  of  gravitati'ia 
and  inertia.  K.  iuncslikt  ami  K.  Hazura,  on  moriii. — V..  Golo- 
stein,  on  the  inlluence  of  conducting  surfaces  within  the  second 
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STOKES  ON  UGHT 
Bunutt  Ii-rliin-s.     On  IJ^'ht     First  Coursf,  On  the 

Nature  of  Light.   By  G.  G.  Scokcs.   (London  :  Mac- 

millan,  (884.) 

T)  YRON  once  wrote  about  a  work  of  art  :— 

"  What  nature  could,  but  would  not,  do. 
And  beaotj  and  Canora  can." 

A  doten,  or  more^  jreart  ago,  the  sdenti^c  world  was 
excited  by  the  announcement  that  a  treatise  on  Light  was 
to  be  published  by  Prof.  Stokes,  as  a  companion  volume 
to  Ciefk-Maxwell^  lenurkable  Theory  of  Heat.  The 
announcement  was,  however,  ultimately  withdrawn. 
Nature  could,  but  would  not,  do  it. 

But  Beauty  and  Canova,  in  the  form  of  a  Conservative 
Government  and  it<  EnAvmd Institutions  (SfotUmtl)  Act 
of  six  years  ago,  di-1  it and  we  now  have,  as  a  result, 
the  first  of  a  scries  of  t'iree  volume-i  by  Prof.  Stokes  ! 

The  Burnett  foundation,  now  about  a  century  old,  was 
enentiany  of  a  Teteolosical  character.  Tt  had  been 
applied,  in  nrcordnnce  with  the  Founder''^  will,  at  in- 
tervals of  40  years,  to  the  award  of  prizes  for  Essays : — 
the  competition  being  perfectly  open.  Those  who  know 
what  Tclenlogy  was,  half-a-ccntiiry  ago  or  more :—  even 
at  its  very  best,  as  in  the  once-celebrated  Bridgewater 
7>mA[Hsr.«— win  prabably  be  of  opinion  that  the  Com* 
missioncrs,  under  the  Art  referred  to,  did  real  good  by 
their  modification  of  the  terms  of  the  Burnett  Endowment. 

Trae it  is  stilt  possible  that  the  Tnittaes  nay  tome 
day  appoint  to  ihe  Kurnett  Lectureship  a  rabid  Teleo- 
logut  of  the  old  school  Even  this  might  be  defended 
on  the  ground  of  even-handed  justice  ;  though  an  ill- 
informed,  but  zealous,  champion  of  sucli  a  cause  is 
probably  more  dangerous  to  it  thin  is  a  declared  enemy. 
But  the  appointment  of  Prof.  Stoker,  as  the  first  holdrr 
of  the  new  office,  augurs  well  for  the  future.  Beside  his 
scientific  qualifications,  he  is  possessed  of  that  calm, 
judicial,  mind  which  is  absolutely  required  in  so  delicate 
a  position : — where,  indeed,  to  say  too  little  might  involve 
the  charge  of  luke-warmness,  if  not  of  positive  unbelief ; 
while  to  say  too  nnich  wmdd  display  that  prasvmptlon 
iriiidi  is  ttsnaUy  diaractcristic  of  ignorance. 

As  the  title  of  the  work  implies,  the  subject  is  the 
nature  and  extent  of  the  present  evidence  in  favour  of  the 
Undulatory  Theory  of  Light.  The  reader  is  supposed  to 
have  ao  dementary  acquaintance  tidth  the  simpler  facts 
of  gMOKtrical  optics,  nothing  further.  Hence  the  work 
iSy  in  the  true  sense,  a  popular  one  1  suited  to  any  reader 
of  avenge  intelligenee  and  tnfermation.  The  hnguagc  is 
simple  and,  as  far  as  possible,  devoid  of  technicaliiies  :  — 
while  it  "goes  without  saying"  that  the  author  does  not 
condesceadmgly  patronise  the  assumed  weakness  of  his 
reider,  nor  docs  he  anywhere  attempt  to  escape  from 
SL  difficulty  by  the  use  of  mysterious  or  indetinite 
expresskms. 

As  the  book  will,  undoubtedly,  find  its  way  into  the 
bands  of  every  one  who  desires  to  see  an  imporunt  and 
difficult  Mtjeet  brmq^  by  a  Maaler  to  the  hvd  of  the 
understanding  of  any  ordinary  reader,  we  wiO  content 
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ourselves  with  a  few  selections.  These  have  been  made 
on  a  very  catholic  principle,  some  to  exhibit  novelties  of 
matter  or  treatment,  some  for  their  historical  bearing,  and 
one  to  show  hoe  the  special  difBctdty  of  the  Lecturet's 
position  has,  so  far,  been  met. 

First,  we  have  the  two  rival  theories  of  Light  compared, 
with  the  diief  aignments  for  and  against  each 

**  PrimA  facie  there  is  much  to  be  said  in  favour  of  the 
theory  of  emission.  It  lends  itself  at  once  to  the  explana- 
tion m  the  rectilinear  propagation  of  light,  and  the  exist- 
ence of  rays  and  shadows.  It  lalb  in  at  once  with  the 
law  of  aberration.  The  laws  of  reflection  and  refraction 
admit  of  an  easy  explanation  in  accordance  with  it ;  at 
least  if  we  accept  the  existence  of  both  reflection  and 
retraction  ;  for  a  'Cntilin^;  to  this  theory  we  sliould  rather 
have  expected  beforehand  that  light  would  have  been 
either  reflected  or  refracted,  according  to  circumstances, 
not  that  incident  light  should  have  been  divided  into  a 
partka  reflected  and  a  portion  refracted. 

*'  The  theory  of  undulations  on  the  other  hand  presents 
at  the  outset  considerable  difficulties.  In  the  first  place 
it  requires  us  to  sufiposc  thnt  the  interplanetary  and  inter- 
stellar spaces  are  not,  strictly  -jjcak  ng,  a  vacuum  but  a 
plenum  ;  that  though  destitute  of  pinuh-ttible  matter  they 
are  filled  with  a  substance  of  sonic  kind,  constituting 
what  we  call  a  mediutn,  or  vehicle  of  transmission  of  the 
supposed  undulations.  When  I  speak  of  this  medium  at 
a  subaAance,  or  as  material,  I  mean  that  it  must  possess 
that  distinctive  property  of  matter,  inertia ;  that  is  to  say, 
a  finite  time  must  be  required  to  generate  in  a  finite 
portion  of  it  a  finite  velocity." 

Then  the  special  difficulty  which  made  Newton  aban- 
don the  wave-theory: — 

"The  necessity  of  nssuniing  the  existence  of  some  kin<l 
of  substance  in  wli:'.t  we  commonly  speak  of  as  a  vacuum, 
does  not  appear  to  h.ive  been  a  serious  preliminary  diffi- 
culty in  the  way  of  the  reception  of  the  theory  of  undubi- 
tions.  A  Ht  nore  fermidwle  difficulty  appeared  at  first 
to  be  presented  by  the  existence  of  rays  ana  shadows.  It 

i  was  this  that  led  Newton  to  adopt  the  theory  of  emission, 
though  even  he  was  led  in  the  c.iur.^e  of  his  researches  on 

I  light  to  snppo-c  th  it  there  w,is  some  sort  of  medium 
throuL,'h  win  h  tin.  ;>i:[i;:lcs  of  light  moved,  and  in  which 

I they  were  capable  m  certain  cases  of  exciting  a  sort  of 
mulolation.  But  the  snpposition  of  particles  darted  forth 
seemed  to  him  necessary  to  account  for  shadows." 

How,  mainly  by  the  marvellous  insight  of  Young,  this 
difficulty  has  been,  not  mcrdy  got  over  bui^  convertecf 
into  one  of  the  strongest  UgumestS  in  fikvonr  of  the  Un- 
dulatory Theory : — 

"  There  is  no  difference  of  explanation  as  regards  light 
and  as  re^i;ir<ls  sound,  save  what  depends  on  ti  c  differ- 
ence of  scale  entailed  by  the  dift'crence  of  wa\e-length. 
Take  as  regards  light  the  casi;  of  a  small  circular  bole,. 
say  the  tenth  of  an  inch  in  diameter,  and  of  distances 
from  the  luminous  point  to  the  screen  in  vhidi  the  hole 
is  pierced,  and  from  that  asain  to  Uie  screen  on  whidi 
the  light  is  received,  of  say  8  feet  4  inches,  or  too  inches, 
each.  In  this  case,  regarding  the  luminous  patch  on  the 
screen  as  a  whole,  there  would  be  no  great  diffusion  of 
light,  but  the  phenomena  of  diffinaction  would  neverthe- 
less be  fairly  pronounced.  There  ought  to  be  a  corre- 
sponding' case  of  diiTi.Kiion  fiT  sound;  but  on  what 
scale  1  Take  50  inches  as  the  length  of  a  wave  of  sound, 
which  would  correspond  to  a  musical  note  of  moderate 
pitch.  Taking  as  before  the  i/soooo  part  of  an  inch  as 
the  wave-length  for  light,  the  length  of  the  wave  sound 
will  be  two-and-a-half  million  times  as  great  as  the  wave- 
length of  light.  Consequently  to  obtain  the  correspond- 
faig  else  of  dtffiraction  for  somd,  our  'small'  circular  hole 
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would  be  obliged  to  have  a  diameter  of  rather  more  than 
four  miles,  sa\'  four  miles,  and  die  distances  from  the 
source  of  sound  to  the  hole  tlirou;4li  which  it  passes,  and 
from  tliat  agam  to  the  place  where  the  sound  is  listened 
to,  would  iiave  to  be  4000  miles  each. 

"  It  is  remarkable  that  the  existence  of  rays,  which 
fanned  the  great  Btainbliag*block  in  the  way  of  the 
cn4y  reception  of  the  theory  of  undulations,  is  now  shown 
to  b;long  to  a  class  of  phenomena,  those  of  diffraction, 
the  complete  and  marvellously  simple  explanation  of 
which  afforded  by  the  theory  of  undulations  no^r  forms 
one  of  the  great  strongholds  of  that  tbeotry." 

In  connection  with  the  Lecture  on  the  Senses,  by  Sir 
W.  Thomson,  which  has  re  :ently  appeared  in  NAitJRE 
(voL  xxix.  ppb  438,  462)  we  may  t  ike  the  foUowlag  pas- 
snge.  [At  the  same  time  it  may  he  well  to  romark,  in 
passing,  th  It  Sir  W.  Thomson  omits  altogether  the  Sense 
of  Rotation,  which  seems  to  be  fully  established  by  the 
researches  of  Crum  Rrown,  De  Cyon,  Fiourens,  Mach, 
&.C.  He  also  distinguishes  between  the  Senses  of  Touch 
and  of  Heat,  making  the  so-called  Muscular  Sense  a  case 
of  the  former ;  while  it  seents  more  probable  that  Touch 
and  Heat  are  the  same  sense,  and  the  Muscular  sense  an 
Indepeadeot  one.] 

**  As  renrds  the  mode  of  perception,  while  there  are 
analogies  between  sound  and  hght  there  are  at  the  same 
time  n'lt.ible  diftVrrnres.  In  sinind,the  tympanum  of  the 
ear  is  thrown  mechanic. ill)-  into  \ibration,  and  the  nerves 
of  hearmg  are  mechanically  affected,  as  a  mechanical 
disturbance  of  a  point  on  the  surface  of  the  bod^'  is  made 
known  by  the  sense  of  touch.  But  in  light,  just  as  we 
have  seen  reason  to  believe  that  it  is  the  disturbance  of 
the  ultimate  molecules,  or  of  their  constituent  parts,  by 
which  the  vibratory  motion  which  r  nst  'rntes  light  is  in 
the  first  instance  communicated  from  p  nderable  matter 
to  the  etlier.  so  wc  ha\c  reason  to  tlunl;  ih  it  wlien  light 
li  absorbed  what  takci  place  is  that  the  disturbance  of 
the  ether  is  cummunicated,  not  to  portions  uf  matter  re- 
garded as  forming  portions  of  a  contmuous  elastic  body, 
but  to  the  ultimate  motwules  of  which  matter  consista, 
or  to  their  constituent  parts.  It  may  be  that  temporwy 
chemical  changes  are  thereby  produced  in  the  oltiniBte 
fikments  of  the  nerves  of  the  retina,  in  which  case  the 
sense  of  sight  would  be  more  analogous  to  the  sense  of 
4aste  than  to  that  of  touch." 

As  a  specimen  of  the  firm,  yet  cautious,  way  in  which 
the  Lecturer  meets  the  grand  difficulty  of  bis  position, 
take  the  fbllowiDg  .■— 

"  In  studying  this  subject,  one  can  hardly  fail  to  be 
struck  with  the  combination  of  these  two  things  : — the 
importance  of  the  ends,  the  simplicity  of  the  means. 
When  I  say  the  importance  of  the  ends,  1  use  a  form  of 
exptesuon  which  is  commonly  employed  as  expressing 
design.  And  yet  on  that  vcr^  account  we  must  be  on  our 
goaid  against  too  narrow  a  view.  When  we  consider  the 
sabiect  of  vision  in  its  entirety,  the  construction  of  the 
recipient  organ  as  wdl  as  the  properties  of  tibe  exfeemal 
agent  which  affects  it,  the  evidence  of  design  is  such,  it 
seems  to  me,  as  must  to  moFt  minds  be  irresistible.  Yet 
if  I  may  judge  of  other  men's  minds  by  my  own,  it  is 
rather  in  the  construction  of  the  recipient  orj^an  than  in 
the  properties  of  the  agent  that  aflccts  it  that  the  evidence 
of  cdesign  is  so  strongly  perceived.  And  the  reason  of 
this  TUKf  be  that  we  are  here  dealing  with  what  more 
neailjr  fesemUes  design  as  we  know  it  in  ourselves.  Man 
tslees  the  laws  of  matter  as  he  finds  them ;  the  laws  of 
cohesion,  of  the  conversion  of  liquid  into  vapour,  of  the 
elasticity  of  gases  and  vapours,  and  so  forth  ;  and  in  sub- 
serviency to  those  laws  he  constructs  a  machine, a  steam- 
engine  for  instance,  or  whatever  it  may  be  ;  but  over  the 


laws  thctnsclves  he  has  absolutely  no  control.  Now  irhes 
we  contemplate  the  structure  of  the  eye  we  think  nf  it  i' 
an  organ  performing  its  functions  in  subserviency  to  lawi 
definitely  laid  down,  relating  to  the  agent  that  acts  upon 
it,  laws  which  are  not  to  be  interfered  with.  We  can,  it  i> 
true,  go  but «  Uttle  «a/  towards  explaining  how  it  is  tbat 
through  the  intervention  of  the  eye  the  external  agent 

acts  upon  the  mind.  9<u\\,  there  are  some  step?  of  the 
process  which  we  ,i>c  .\\Ac  to  follow,  and  these  are 
sutticient  to  im|>res>  us  strongly  with  the  iiea  of  dcsip. 
The  eye  is  a  highly  specialised  organ,  admirably  adaptd 
for  the  important  function  which  it  fulfils,  but,  so  far  as 
we  can  see,  of  no  other  use ;  and  this  very  specialisadoa 
tends  to  n»ke  the  evldMice  of  design  simpler  and  more 
apparent  But  when  we  oome  to  the  properties  of  dK 
external  agent  which  affects  the  eye,  we  begin  to  getost 
of  our  depth  These  more  nearly  resemble  those  ulti- 
mate laws  of  matter  over  which  man  has  no  control ;  and 
to  sa}'  that  they  were  designed  for  ccrtiin  iraportant 
objects  which  wc  perceive  to  be  accomplished  m  sub- 
serviency to  them,  seems  to  savour  of  presumption.  It  is 
but  a  limited  insight  that  we  can  get  into  the  sjfUUmfi 
nature  ;  and  to  taJm  the  very  case  of  the  lumiMfeiSBI 
ether,  while  as  its  name  implies  it  is  alL-impwtsst  si 
regards  viskm,  the  present  state  of  science  enaUes  a  t» 
say  that  it  serves  for  one  object  of  still  more  vital  im- 
portance ;  we  seem  to  touch  upon  another  ;  and  thtrt 
may  be  others  again  of  which  we  have  no  idea.  ' 

At  the  end  of  the  work  we  are  told  that  the  t«o  vobaie*, 
whidi  are  to  follow  this,  are  to  deal  viUi 

I I .  Rfseari  fi,  s  in  whidk  imt  htm  uaadt  m  tmm 
o/.invtstigati0H,  and 

III.  UgM,  eoMstdtred  i$$  retatim  t«  its  hem^SM^^ 
The  former  of  t!ic-e  we  ina)  hope  to  have  in  a  \«;r 

from  the  present  time ;  for  the  final  volume  we  mast  van 
a  year  longer.  But  in  the  meantime  let  as  be  thssIM 
for  the  first  instalment,  which  is  a  masterpiece  of  si'"- 
pUdty  and  strength;  and  be  grateful  to  the  Comniii- 
sioo,  and  thelTnistees,  to  whom  «e  are  so  very  dhettlr 
indebted  for  it  And,  above  all.  let  us  hy  to  heart  Ik 
valuable  lesson  which  the  Author  has  dravn  from  Ik 
stoiy  of  the  two  rival  theories  of  Ught,  and  of  their  dirf 
supfwrters,  a  lesson  good  for  all  time : — 

It  may  be  said,  If  the  former  theory  is  nowad.'^yj  ei- 
plodcd,  why  dwell  on  it  at  all  ?  Vet  surely  the  subject  u 
of  more  than  purely  historical  interest.  It  teaches  ksMti* 
for  our  tabm  gnidance  in  the  pursuit  of  truth.  It  sl)oir> 
that  we  are  not  to  expect  to  evolve  the  system  of  naut 
out  of  the  depths  of  our  hiner  eonschwaness,  but  toUhe 
the  painstaking  inductive  method  of  studying  the  ^its^ 
mena  presented  to  us,  and  be  content  gradually  to  le« 
new  laws  and  properties  of  natural  objects.  It  sbo*? 
tbat  we  arc  not  to  be  disheartened  by  some  preliraioar) 
difficulties  from  giving  a  patient  hearing  to  a  h)TX)th«a$ 
of  fair  promise,  assuming  of  course  that  those  difficiihi« 
are  not  of  the  natura  of  contradictions  between  theresub 
of  observatiM  or  experiment  and  conchisions  ootiia? 
deductble fron the hypotiiesis on triaL  ItshowsthMss 
are  not  to  attach  undue  importance  to  great  nanMlkWtt 
investigate  in  an  unbiased  manner  the  facts  * 
open  to  our  examination." 
On  this  it  would  he  impertinent  to  make  any  fartba 


OUR  BOOK  SHELF 
Absolute  Mtasuremenls  in  Eh  ctncity  and 
By  Andrew  Gray,  M.A.,  F.iLS.£.   (London:  1f» 
miUan  and  Ca,  1884)- 

This  book,  which  is  mainly  a  reprint  of  a  series  of  pJP^ 
OD  absolute  measuremrvt  of  electric  currents  and  i»u<> 
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tials  whirh  appeared  in  these  rolumns  a  short  time  ap'^, 
but  with  some  additional  matter,  must,  'rem  the  <  Icat 
explanation  of  the  principles  involved  in  the  ilitVorcnt 
methods  of  measuremeitr,  take  a  hi^^'h  position  as  an 
«»Aicational  work,  and,  from  the  care  with  which  details  of 
omtpalatum  are  in  muy  parts  described,  form  a  valuaUe 
taboiatorjr  guide. 

T!if  r>iitlinr  ln;,-ins  by  cn iilarniiv^  Caiis/s  iiiPtho<l  of 
fimbriL,'  the  h^a  i ,  1  n  1  inicnsity  of  the  earth's  tnagnctisrn. 
Ins'.L.id  i>i  dc-vi  tiii.n.;  ,in  "  in sti uiiicnt  ni  iker'5"  magneto- 
meter, antl  allowing  how  witli  expensive  luxury  H 
may  be  determined,  he  gives  simple,  clear,  and  full  direc- 
tions for  constructing,  with  such  common  materials  as 
are  to  be  found  in  any  laboratory,  all  tlM^ii  neoemry  for 
malting  this  determination  with  great  accuracy. 

A  description  of  the  tangent  galvanometer  in  some  of 
its  forms  and  an  explanation  of  some  of  the  imits  natur- 
ally follow.  Hero,  oy  treating  each  unit  separately  with 
many  illustrations  depending  on  the  aspect  from  which 
they  are  viewed,  the  author  has  succeeded  in  giving  them 
a  reality  which  stndents  oftcn  find  it  diflScuk  to  believe 
they  pMsess. 

The  neit  two  chapters  are  devoted  to  a  description  of 
the  coBstfaciioo  and  gradoatioa  of  Sir  W.  Thomsmi's 
"Graded  Galvanometera."  These  Instraments  possess 

so  great  a  range,  and  are,  when  used  carefully  in  the  labo- 
ratoH',  so  accurate  and  convenient,  though  rather  delicate 
for  an  engine-room,  that  an  exact  description  from  head- 
quarters of  their  construction,  of  the  precautions  which 
must  he  observed  in  their  u-^e,  and  of  the  means  of  gra- 
duating them  is  especially  valuable. 

The  various  methods  cmjjloyed  in  measuring  any 
resistance  from  that  of  a  thick  copper  rod  to  thiu  of  a 
piece  of  gatta-percha  an  given,  and  in  many  cases 
aadained  by  mnnerical  examples. 

Yhe  methods  by  which  the  energy  due  .to  direct  or  to 
alternating;  currents  may  be  measureil  is  explained  in  the 
latter  case  on  the  assumption  that  the  current  strength 
varies  harmonically  with  the  time. 

The  chapter  on  the  measurement  of  intense  magnetic 
fields  is  especially  interesting,  for  the  methods  given, 
depending  on  the  tise  of  suspended  bits  of  wire  attached 
by  thraau  to  pendidum  waghts,  or  equally  simple  and 
easily  contrived  devices,  show  how  the  experimenter  may 
in  nany  cases  be  independent  of  the  elaborate  work  of 
tlM  nuttmneBt'iiialKr.  C  V.  B. 


Ficlii  (iitd  Giirtifn  Crops  of  the  Norlh-Wesletn  Provinces 
iin.i  Oudh.  By  J.  F.  Duthie,  B.A.  F.L.S.,  .Superin- 
tendent of  the  Saharanpur  Botanical  Gardens,  and  J. 
B.  Fuller,  Director  of  AgricuUnre,  Central  Provinces. 
Parts.  Widi Illustratiena 

,-\s  .1  wisrk  of  refcri  nee  it  will  be  very  valuable,  for  it 
contains  well-arranged  details  of  sonic  of  the  more  im- 
portant crops  under  cultivation,  and  the  information  is 
and  systematically  arranged.  Care  has  been  taken 
in  each  ease  to  secure  a  complete  but  still  a  concise 
atatemeat, which  is  sufficient  to  guide  the  cultivator  in  all 
the  specialities  of  management  necessary  to  secure  suc- 
cessful result?.  .\  good  drawing  illustratf's  each  crop 
treated  of,  and  its  several  cultivated  vanelie-'.  and  with 
these  we  liavo  <  areluUy  iirepared  description  >  4  e  icli 
plant  in  succession,  and  its  general  history.  Ilie  districts 
within  which  the  cultivation  can  be  successfully  extended 
are  also  set  forth  with  great  clearness  and  precision.  For 
accuracy  of  details,  in  a  very  aeoessible  fonn,  this  work 
leaves  little  to  be  desired. 

A  TreaHt*  «m  HiHur  TrigoHomitry.   By  the  Rev.  J.  B. 
Lock.  (Maemman,  1884.) 

Thi>  is  the  promised  complement  to  the  same  v^riter's 
*'  Treatise  on  Eleraentar>-  Trigonometry,"  which  we 
noticed  very  favourably  in  these  pages  at  the  time  of  its 
s^qieaiaace  (vol.  xxvi.  p.  124).  It  is  coocemed  principally 


with  series,  the  errors  which  arise  in  practical  work,  and 
the  u>e  ()i  subsidiary  .«n^!es  in  numerical  calculations. 

A  short  chapter  on  the  use  of  iniaginaries  is  justified 
by  the  position  this  subject  holds  in  the  London  Uni> 
vcrsity  Examinations,  and  no  apology  is  needed  for  the 
space  assigned  to  an  account  of,  and  a  collection  of  exei^ 
dses  upon,  the  hyperbolic  sine  and  cosine.  We  have  read 
the  text  carefully,  and  though  almost  of  necessity  there 
are  numerous  typographical  mistake?,  only  one  or  two 
(for  2  cos  J  6,  p.  12~,  Ime  "S,  read  a  cos  2  6)  will  incon- 
venience a  student.  In  addition  to  the  numerous 
examples  in  the  text,  there  are  fourteen  SpecinOB  papera 
from  Cambridjie  and  other  examinations. 

The  only  aiticle  to  which  v.e  take  excepden  is  §9,  the 
proof  of  which  may  be,  if  we  mistske  not^  considenbly 
simplified.  The  book  can  be  confidently  recommended 
to  the  use  of  advanced  pupils  in  our  schooh,  and  will 
meet  the  wants  of  most  students  in  our  Universities. 


LBTTBRS  TO  THE  BDiTOR 

\Tk*  Editor  does  npt  hold  himstij  retpomthU  for  opinion!  ex /-it  ace 
by  his  corrtsponJtnts.  Ntithtr  (an  he  uttJertake  to  rttum, 
or  to  corresp^  iul  wilh  the  -i<rilers  of,  rejected  matmMvi/iU 
No  notice  it  taken  oj  anonymous  communications. 

\Tht  Editor  urgently  request t  eon tspondents  to  keep  their  letter! 
at  short  as  possible.  The  pressure  on  his  tpact  is  so  great 
tieU  it  is  impossible  otherwise  to  insure  the  appeetrance  even 
^ C0WUt,Mnicaiions  containini,'  inierestins;  and  notmi faftt,^ 

Teaching  Animals  to  Converse 

You  did  me  the  bonoor  sowc  weeks  ago  (Jsaaaiy  3^  p.  ai6) 
to  ioKrt  a  letter  of  minet  containing  suggestions  as  to  a  method 
of  studying  the  pitycbology  of  aniinals,  and  a  ilMst  aeoonnt  of  a 
beginnmg  I  had  my<<elf  made  in  that  direction. 

This  letter  has  cliched  various  replies  and  suggestions  which 
yon  will  |)crliap  allow  me  lo  answer,  and  I  nuy  also  take  the 
op|x>rtunuy  ol  stating  the  progress  wUch  my  dag"Van"lMls 
made,  althiaa^  owing  greatly  no  doobt  to  my  litequcat  ahssnees 
firora  home,  sad  the  little  time  I  oia  devote  to  hiUi  thb  has  not 
T>ccn  su  rapid  as  I  doubt  nut  wodd  Otherwise  have  bMn  dmcBSB. 
Perhaps  1  may  just  rcucat  that  the  cfsence  of  my  idea  was  to 
have  varioui  words,  such  a*  "ibod,'*  "boOSk"  "water,"  "out," 
&c,  printed  on  pieces  of  cardbaoid,  aad  alter  amne  preliminary 
training,  to  give  the  dog  anything  fiir  wludi  he  aSked  ogr  hringmg 
a  card. 

I  use  pieces  of  cardboard  about  lO  indies  long  and  3  inches 
high,  placing  a  number  of  them  on  the  fioor  akle  by  side,  so  that 
the  clt>g  hss  several  cards  to  select  fiom,  each  beamg  adiOooit 

wonl. 

One  corrcs|K>n(lent  has  suggested  that  it  would  l>c  ln-itft  to 
u>c  \ariinisly  icilourcsl  cards.  This  might  nu  doulil  render  the 
first  stt  |'s  r.illu-r  im •rc  lmsv,  ItuI,  cri  tlic  ntlu  i  h.in<l,  any  temjwrary 
advanl.ii;i- ^.lineil  wmilil  l>i-  -at  t[><-  cxtHn^e  'if  sulweqiient  diffi- 
culty, >un.i'  '.he  [niiiil  uDuld  \(.ty  liKiIs  li'  L'lii  liy  .1  l .jl inj.;  the 
olilL-tt  Willi  tlic-  c<4oiii  ralili-r  ihanwilii  '.he  letUis  ;  he  wuulcl, 
thiK-f  re.  .IS  is  (iju  olteii  llic  csm:  witii  uiir  own  (.hihlren,  Iiavo 
the  unruH  ess.iry  l.ilhiun  if  milrarningsome  of  his  first  !css..n,.  At  tin- 
same  time  tlie  experiment  would  lia\e  an  inSciest  as  a  lest  of  the 
cemdition  ' rt  the  ei.loui  -s.-n^..-  jn  ilov;--.  .Vnother  su};^;estion  li.as  Ix-en 
that,  insle.i'l  "I  w inls,  I'liti ir;:d  iei>resent:iliuiis  sh, .uI,]  !>,.  |,l.nL'd  on 
the  ear'l-.  I  his,  howrv.  r,  eouM  only  Ik;  <h>ne  with  m.iteiial 
ohjeets,  >aili  as  "fcN)'!,"  ■■iKurc.  "  "water,"  i^c.,  and  would  n<)t 
be  .ii'i'lictMe  to  sueh  words  as  "out,"  "pel  me,"  &c. ;  nor  even 
as  rc'^.u'i^  ilie  former  cIssB  do  I  sce  that  it  wouM  piciuit  any 

salisi.if.ti.;!  .id\  aiitat;e. 

.\gain,  11  h.is  Ix'on  suggcste<l  that  "  Van  is  led  liy  scent 
rather  than  by  sight.  He  has  no  doubt  an  excellent  nose,  but  in 
this  case  he  is  certainly  guided  by  the  eye.  The  cards  are  all 
handled  by  us,  ami  must  einil  very  nearly  the  s.ime  <>d  i:r.  I 
do  not,  however,  rely  on  this,  but  have  in  use  a  iui:iiK  r  i  f  cards 
bearing  the  same  word.  When,  for  instance,  lie  h.as  brought  a 
card  with  "  fotxl  "  on  it,  we  do  not  put  down  the  same  identical 
card,  but  another  with  the  same  word  ;  when  he  has  hrou^t 
that,  a  third  is  put  down,  and  so  on.  For  a  single  meal,  ihetre- 
fore,  eight  or  ten  cards  will  have  been  used,  and  it  seems  dear, 
thereibit^  that  hi  selecting  then  **Vaa"  most  be  gnkkd  by  the 
letters. 
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When  I  I  i'.t  wrote  I  haii  -..I'.i^lit.  ;  iny-.cll' thai -he  had  learnt  tt> 
rc^iril  lliL-  tiriil^ing  of  a  carl  a-  ..  i LMjiii'-.t,  anM  tlia',  he  could 
riisiinguisii  a  card  with  the  w.ini  "  li'n  I  '  on  it  fium  a  |ilain  one, 
while  I  believed  that  lie  eoiilii  'l:-•lll■_;ui^h  t>etwceii  a  eard  with 
"food  "on  it,  and  one  witli  '•.u-.  on  it.  I  have  no  doubt 
that  he  can  di>tinj;ui-ih  hctween  dilti-rent  words.  For  instance, 
when  he  Is  hungry  he  will  bring  a  "  food  "  card  time  after  time 
until  he  has  had  enou^,  and  then  lie  lies  down  qaielly  for  a  mp. 
Again,  when  I  am  going  for  a  walk  and  invite  nim  to  come,  he 
g^ly  reijwnds  by  piddng  Up  the  *'  out "  card  and  running 
lrium)>hantly  with  it  hefur«  me  to  the  front  door.  In  the  same 
w,-»y  lie  knows  the  "bone"  card  quite  well.  As  regards  water 
(whicli  I  spell  phonetically  <sa  as  not  to  confiue  him  ttimeco* 
varilyn  I  keep  a  card  always  on  the  floor  in  my  dresaing'itMiiii, 
and  whenever  he  is  thir»tj  be  goes  uflf  there,  without  any  suggc>i- 
tion  from  me,  and  brings  the  card  with  |>crfect  gravity.  At  the 
same  time  he  i<.  fond  uf  a  game,  and  if  he  is  playful  or  excited 
will  occaiiiunaUy  run  a1x)ut  with  any  card.  If  through  inad- 
vertence  he  brings  a  card  for  aamethiog  he  dioes  not  want,  when 
the  ooneipondine  object  is  shown  him  he  wiBei  the  end,  takes 
h  back  affiin,  ana  mchea  the  ri^t  one. 

No  one  irim  has  seen  hkn  Ioihc  along  a  row  of  cudi  and  tdect 
the  ri^it  one  can,  I  think,  dooht  that  ut  hrimjbig  a  caid  be  ieeb 
that  lie  M  making  a  rct^uett,  and  that  he  eaii  not  efdjr  perfectly 
distinguish  between  one  wt»d  and  another,  but  also  associate 
the  word  and  the  object. 

I  do  Dot  for  a  moment  say  that  "  Van"  thus  shows  more  intelli- 
gence than  has  been  recorded  in  the  case  of  other  dogs  ;  that  Is  not 
my  point,  but  it  docs  ■iccm  to  me  that  this  method  of  inMruction 
opens  out  a  means  by  which  dogs  and  other  animaU  may  be 
enabled  to  communic-atc  with  us  iihTc  satisfactorily  than  hitherto. 

I  am  still  continuint;  my  obM'rv.->tii>n>,  .nnd  am  now  considering; 
the  host  mfMie  of  tcslinj;  him  in  »ciy  simple  aiidimetii:,  but  I 
wish  I  could  induce  others  to  cooperate,  for  I  feel  salisllcd  that 
the  system  would  well  repay  moiC  time  and  attention  than  I  am 
myself  able  to  nve.  JOHN  LUBBOCK 

Ui^  Elms,  Down,  Kent 


"The  Unity  of  Nature" 

I  REGRET  that  the  Duke  of  Ar;;yll  should  have  been  led  by 
anything  that  I  have  written  to  make  some  of  the  remarks  which 
appear  in  this  week's  i»sue  of  Nature  (p.  524).  If  a  reviewer 
in  a  a^gned  review  cannot  exprest  freely  his  opinion  upon  a  book 
wHhoal  its  beiug  suggested  that  he  is  acttutea  by  secondary  and 
sinister  motives,  I  fancy  that  few  men  of  common  honesty  would 
care  to  eoolinae  the  work  of  reviei^i^  Monover,  in  the  present 
imtaiwe  the  inqntation  of  animna  Meat  to  »e  specially  unjust  l- 
fiaUei.  IbiditaoatibfBottea  the  comapondeocein  Nature 
to  wUdi  dw  Dnke  aUadeib  bat  on  now  nfeni^g  to  it  again  I 
can  oahr  see  Aat^  if  it  was  provoeitfte  of  arans,  there  was 
aiiwtedqp  no  reason  tat  the  animus  to  hate  ari>.en  on  anr  dde 
(see  NATirii,  voL  xsiv.  pp.  581  and  te4 ;  vol.  m,  pn.  o  and 
29).  Bnt,  toigaonsotuiwQrthyaclMuigeb  andoiieiriiiehl  can 
only  suppose  to  have  been  made  voder  a  sense  of  Irritation,  I 
miMk  eiplain  that  the  Duke  is  unler  a  wrong  tmpremian  when 
he  assumes  that  my  objection  to  bis  advocacy  of  Tneistie  belief  is 
due  to  what  he  regards  as  my  aversion  to  Theism.  As  I  have 
never  l)cen  in  the  habit  of  "using  your  columns  for  the  purpose 
if  inciilcuiii;:  jjcisinal  belief.s  and  di!ibelief4  on  subjects  which 
)ie  out.^dc  the  boundaries  of  physical  "-cicncc,"  I  shall  not  do  >o 
mw.  Hut  in  view  of  tlie  ^len  lci  ^tnunds  011  which  the  Duke 
has  felt  him-clf  entitled  to  infer  that  I  "  h-jld  that  the  highest 
aim  of  the  human  intellect  is  to  prove  the  mindlessticss  of  nature ," 
1  feci  it  is  dc-irablc  to  correct  the  inference.  For  this  puri>o.e 
it  is  not  needful  that  I  should  f>ubli>h  my  "  personal  beliefs  and 
disbeliefs."  It  is  only  needful  to  .-ay  that  my  previ  >us  remark* 
will  he  found  to  have  been  directed,  not  against  the  cau.se  of 
Theism,  but  .against  its  champion  i:i  the  Duke  of  Argyll.  Had 
my  sympathies  been  mare  on  the  side  of  the  materialists  thsn 
they  happen  to  be,  the  DuVie  of  Argyll  might  not  have  found  so 
much  reason  to  quarrel  with  my  "d,  Uke"  of  his  advocacy. 

I  may  now  turn  to  the  Duke'-  remarks  on  those  of  my 
criticisms  which  he  deems  li.L^'itim  I't:.  faking  (ir-t  the  case  of 
mdimentary  organs,  I  quite  a;;ree  .ith  the  stalomcnt  that  the 
question  whether  any  particular  structure  now  dissociated  from 
use  is  to  be  re^irded  as  "  on  the  s:<Kks  or  on  the  wane  "  is  "  a 
ouesUon  of  evidence  frou  a-iiociated  facts."  Therefore  it  \«as 
tlut  I  said  in  my  review  that  n  •  illastration  could  be  more 
•.nfortunate  than  uie  one  which  was  chosen  by  the  Dnke  as  an 


example  of  ludimcnlaty  structures  ]xn>ssiiily  on  the  stockt.  For 
if  the  rudimentary  or^itns  uhich  occur  in  the  Cet.icra  admit  <Ji 
bein^  sup|K)sed  of  doubtful  interpretation  in  this  matter,  it 
clrar  that  in  no  case  C'luld  the  "evidence  from  asiociifcd  (icli 
oi'  structure  and  affinity  lie  of  any  value.  But  in  reihty  lis 
evidence  is  nearly  always  so  cogent  that  the  difUculty  suggtelei 
by  the  Duke  is  of  a  purely  imaginary  kind  :  evolutiooisti  bate 
no  need  ever  to  be  pualeii  in  deciding  whether  a  gives  It^^ 
tare  is  on  the  stoclu  or  on  the  wane.  Thn.%  ibr  imtaaet^  id 
us  take  the  cases  which  are  nddneed  by  tlie  Dnke  hiiaidt 
No  evclutioidst  could  Ik:  in>ane  enough  to  imsgine  that  ik 
]>  ipilla.'  on  the  roof  of  the  mouth  of  the  giraffe  are  the  reauatm 
of  wlialebone,  seeing  that  the  w  hole  .structure  and  all  the  sSsi- 
ties  of  the  a^mal  are  oppo  ed  to  the  inference  tlut  its  snctttan 
were  aqoatic  mammalia.  Ur,  if  we  take  the  case  of  eehiiil 
fee',  even  if  tbefKpper  had  begun  to  develop  theoif  no estl^ 
tionist  in  his  senses  would  infer  that  these  indpieat  abactno 
were  remnants  of  stinc'ies  onee  laoie  fnlfy  dndeped;  snw 
that  all  the  other  strac  ares  and  affinities  of  the  bird  move  tkKE 
bdonp  to  a  aon^qnalie  family.  Cases  of  ^  Uad  sossl^ 
occur  in  sneh  birds  as  the  pehe  and  dm  coot,  whem  cm 
apart  from  stnietore  and  alSniqr  it  Is  eaqr  to  soe  that  theliBk 
pteoe  of  web  must  be  regaided  M  n  yowhif  and  not  1 
dwindling  organ,  vttuvi  that  the  birds  are  ao  SBongly  aqwtic 
in  their  habits. 

Considering  next  the  Duke's  remarks  00  instinct,  I  did  sM 
attempt  to  deal  with  the  argument  to  which  he  refers,  bccMvl 
could  not  perceive  that  there  was  any  ar);ument  to  bedealt  nlL 
Hu  view  is  a  mere  .a-s^umition  to  the  effect  that  instinctive 
divinely  implantp<l  intuitions  independent  of  ex[>erience;  mi'.' 
deny  that  cxpcrieiice,  t>i  siiccaii'-i  ,j,';i'«t,  is  ihe  >>arcc  ! 

iil-.tinct  is  not  tn  meet,  hy  \v  .ay  ul  argument,  the  enormous  ir..iii 
of  cviileiu  e  which  eocs  to  jirove  that  .-uch  is  the  civt.  t<r 
within  the  limits  of  oiy  review  1  should  h.we  thought  tb«re"ii 
evidence  enough  to  have  disjviscd  of  this  denial. 

As  for  the  ssH-cial  case  of  the  dipper,  I  only  mentioned  it  ; 
my  review  becau  e  the  Duke  lays  great  stre-s  ujion  it  la  Iw- 
book.  No  doul)t  better  cases  occur  of  newly-acquircii  iiutit-::> 
not  jet  associated  with  corrcla'ed  structures,  and  in  nil  ^y-'- 
cases  (whether  k  "^'i  ''=i''t  indiliVrent),  it  is  not  a  ni-n  . 
m.jde  of  argument  to  siy  that,  on  the  theory  of  the  Iraiisn.-Lii,  : 
of  li.stinct  ,  the  approjiriate  organs  have  not  l»ccn  dcvcl:'-«l 
because,  lo  )kin.j  to  the  attinitics  of  the  a:uii.ai,  wc  are  entitip 
to  ir.ftr  tliat  time  emaigh  has  not  yet  been  allowed  fjr  iba 
lirw ',  i.  iiieiit.  Again,  I  deny  that  it  is  for  me,  or  far  ar^y otht: 
evoluiiunist,  to  prove  that  the  ancestiirs  of  the  dipper  did  W 
present  those  lesser  modifications  of  structtire  which,  accordii^' 
to  Ihe  Duke,  are  now  correlated  with  the  aquatic  instincts.'  B; 
"  proof"  he  no  doubt  means  the  display  of  the  ancestral  (arm, 
and  not  the  study  of  allied  spedes.  Proof  of  this  kiad  is 
attainable,  but  neither  is  it  required.  The  qoestioo  wtxtbn 
instincts  are  fixed  intuitions  or  admit  of  being  moditoi  W 
aoenmniative  experience  with  natural  selection — i-t.  whctlierlhcf 
are  or  are  not  rabject  to  evolution — is  a  question  that  doa  sol 
require  to  be  settled  on  the  narrow  basu  of  any  one  paitieibr 
case;  And  if  we  uke  a  broad  view  of  all  tlic  instincts  Esoasl* 
the  combined  weight  of  their  testimony  to  thefiaDtof  Iiib» 
nutation  is  rim^y  owiriielming. 

Londoo,  Apnl  4  Gsokob  J.  Robub 

The  Remarlcable  Sunsets 

The  remarkable  red  suHutt  and  after-glows,  about  whidi  >" 
much  has  iK-en  written  of  late,  still  continue  here,  but  in  1  k*- 
intense  form.  .\  remarkable  one  occurred  last  night,  and  viul' 
watching  it  I  determined  to  send  you  a  brief  aocoonc  ofa; 
experiences  in  the  matter.  It  is  of  littk  use  going  into  desof- 
liuos  of  the  appearances  which  are  now  well  knosmr  but  the  cat 
whidi  occurred  last  evening  was  nmmially  iaeb  It  wsi  > 
stormy  wiU  evenms^  with  bwefc  donds  dl  around,  escept  ia^ 
west,  where,  from  Booot  ic^  above  the  horiaoo  to  near  die  «»• 
it  wasquitedear,  andof  apale  oiange^ow.  Aqaaittrefv 
hour  after  sunset  three  immense  ray*  thnudi  rifu  m  dKchd 
bank  sprang  i»  ainoat  snddenly,  and  took  qnil*  an  iM«c 
ciimson  lake  colour,  whidi  Isstea  abont  ten  ndnutes. 

Our  brightest  displaj-s  occurred  in  October  ai>d  NewBte 
List,  and  frequently  bathed  the  wholv  landscape  ia  a  ^ 

'  I  Miy  "aecordloK  to  the  Duke,"  bcciu**,  siccordiiiK  to  Mr.  D"^. 
"  inllM  ci  St  of  lbs  •atCT.oaMl  the  acwsu  ahtamt,  by  uaaioioc  ■>** 
bei4>  wmM  mw  liata  su«Mi«4jis  sab^^aa^c  Uitt"  CtMS"^ 
S^soss,*  «ih  sd.,  pb  i^ajb 
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I  glow.  ThcM  skie^  were  often  still  otorc  gorgeous  in  the 
morning,  ikod  on  some  occasions  were  ra  wonderful  as  to  be 
styletl  friehtful  by  some  observers.  I  witnessed  one  of  these 
sunrises  from  on  altitude  of  3000  feet  in  January,  and  it  was 

almost  an  awful  sij;ht.  The  \'icw  to  the  cast  was  over  about 
thirty  miles  of  plains  to  distant  mountains  ;  a  low  mist  hunp  over 
the  low  ground,  an<l  the  surface  appcaroil  sli^l\ily  ri.llini;  a-,  seen 
from  aliovc.  The  sky  half  an  Imur  lit-forc  suiiusc  was  so 
inton-x  ly  ie<l,  almost  to  the  /cnilh,  that  it  t;nvi'  this  mist  thi- 
apiH.-arance  cif  a  sea  nf  liloml.  Every  otijtii.  tico-tainks,  fcm- 
trco,  bushes,  rocks,  and  the  cottages  about  tlir  hills,  was  of  a 
similar  lurid  colour  ;  still  there  was  not  vft  suHitii-iit  li^;lit  I>> 
read  by  comfortably.  This  display  rcmindctl  mc  nf  the  \v)iii|<  r- 
fully  red  aurora  witnessed  in  Australia  on  April  5,  1870,  when 
the  retl  lij;ht  was  so  intense  that  ordinary  lu  w^paper  type  could  I 
Ix'  read  by  it  at  ten  o'clock  on  a  numnii-s-,  nijjht,  the  ty])e 
appearing  as  if  set  in  a  liloml-teil  sheet.  Tliis  w.ts  the  first  time 
i  recorded  the  rtd  s^clrum  line  oi  the  aurora,  ami  I  think  was 
one  of  the  earliest  ol«.er\'.ilions  of  this  fact. 

Some  of  the  recent  sunsets  have  lookc<l  very  much  like  an 
aurura  in  the  west,  and  faint  traces  of  stratification  lent  ad<li- 
tional  similarity  ;  indeed  on  one  night  early  in  December,  the 
ofttr-glr.o  merger!  into  a  beautiful  aurora,  an<l  silver 
were  seen  before  all  the  red  glow  had  disappeared. 

From  all  over  Australm  reports  of  wonderful  sunsets  and 
riaes  have  been  sent  lo  me.  In  one  case  the  red  ^Ime  was  re- 
poitad  as  margined  b]r  an  immense  black  hov  stretching  across 
m>m  north-west  to  south-west.  On  several  occasions  these 
glows  prolonge«l  the  twilight  considerably,  and  a  correspondent 
at  Urana,  in  New  South  Wales,  described  one  occasion  where 
mNoaching  darkness  after  one  of  these  sunsets  at  len^^h  com- 
ptUedhira  to  leave  off  watering  his  garden,  but  suddenly  ibc 
iBCWamd  afiiB  raffidenily  to  induce  him  to  resume  his 
mck }  and  be  HMm  that »  siouur  acctwion  of  light— each  time 
loatlMt 

1  of  AoitnliB  e^edally,  but  all  over 
t,  baa  Iwen  icmarkable,  and,  w  &r  aa  thia  coIodj  is 
,  nnprcccdcnied  in  my  thirtj^tbree  yean*  kMnriedge  of 
janaaiy,  Febnuiry,  and  Haida  are  aanally  ear  diy, 
I ;  Ibis  year  they  have  beai  wet  and  oold  onea.  The 
t  labilUl  for  January  has  been  I'te  faMbea  t  tbia  year  It 
was  475  inAea.  For 
■p  to  tUi  date  (tfie  ajtii] 

mean  tempeimtare  for  Jaaaaij  was  3"5  below  tbe  avenoet 

for  February  a*  bdow.    Sionny,  sqoallv,  wintry  weauer  

medominatcd,  with  now  and  tbeo  a  veijr  iMt  or  a  tio|doal  day 

for  a  change. 

Even  before  the  Krakatoa  outburst  the  northern  parts  of  Tas- 
mania had  become  subject  to  prolonged  earih  trrmort,  with  now 
and  then  a  decided  earthquake  shock.  These  disturbances  still 
continue,  and  appear  to  be  extending  northwards,  for  on  the 
15th  of  this  month  a  shock  was  felt  at  llalm  Island,  at  the  south- 
east extremity  of  Australia,  and  a  very  severe  one  a(jain  on  the 
17th,  when  a  curious  and  sudden  barometric  liisUirhaiKe,  not 
unlike  that  at  the  time  of  the  Java  catastrophe,  was  sh^wn  on 
our  liaru^raphs. 

While  on  this  subject  it  may  l>c  a.*  well  to  stale  that  Mr. 
Barrachi,  one  of  my  assistants,  while  at  Port  Oarwin  detemiinintj 
the  difference  of  lonpitu'lc  between  that  place  and  Singajxirc  in 
March  1SS5,  saw  suDsfts,  followed  by  after-glows,  which  jiro- 
longcd  the  usual  short  twilights  to  a  very  considerable  extent. 
.u)il  he  slates  they  were  i'<|',iallv  reniarkaMc  with  tlidse  w;liu  >st-.l 
here.  riiey  only  occurred  either  just  befmr  '>r  jvi^l  aCirvcry 
heavy  rains. 

Referring  to  the  various  liyjK)lhescs  winch  have  lnund  'heir 
way  into  |irint  explanatory  of  the  unusual  |>henomrna  atu  ii  Uiig 
sunrise  and  sunset  since  August  1883,  the  l>elief  that  they  have 
l>ccn  in  some  way  brought  about  by  the  Krakatoa  eruption 
appears  to  Ik*  generally  acceptctl,  and  while  some  doubt  may  lie 
thrown  on  this  a.ssumption  by  recorfls  of  etpially  remarkable 
chromatic  effects  at  both  sunrise  and  sunset  and  al>out  the  sun 
at  other  times  of  the  clay  prior  to  the  eruption,  it  must  be  ad- 
aaitted  at  present  that  the  volcanic  eruption  has  strong  claims  to 


the 
hot 


luary  has  been  I'm  faMbea ;  tma  year  It 
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There  can  be  no  doubt  that,  whatever  the  prime  canse,  the 
effects  are  due  to  the  presence  ia  the  higher  regions  of  our  atmo- 
q>here  of  a  form  of  malUr  not  usually  there,  at  least  to  .such 
an  extent.  Now  this  matter,  or  form  of  m titer,  may,  as  far  as 
we  know,  be  due  to  Krakatoa,  to  the  caitb'a  orfait  traveraiog 
aliaaaia  or  repons  pervaded  with  cxticnely  fine  nctconc  daM, 


or  to  any  other  caaae  that  mi^  either  intfuduce  new  or  alter 
the  Ibrai  of  esiating  natter. 

It  ia  well  known  n  tbe  labocaioiy  tbtt  certain  chenucal  oom- 
binatidna  and  mechaidcal  mixtwte  wQI  eidat  ai  aocb,  bat  ia  a 

roost  unstable  form, — a  concussion  or  sharp  souDd,  an  electric 
spark,  &c.,  either  breaks  them  up  or  brings  ahoot  a  change  of 
form  so  as  lo  present  altogether  different  physical  properties. 
Now  it  is  also  well  known  that  at  the  time  of  the  Krakaloa 

eruption  barometric  pressure  was  spasmodically  affected  all 
over  the  world.  Everywhere  where  l>arographs  have  been  re- 
corder! this  f.ict  api>ears.  Thi-.  atmospheric  shudder,  undoulKedly 
originating  at  Krakatoa,  wa^.  I  have  reason  to  believe,  convcyc"! 
rapidly  fruni  the  centre  thri)ut;h  the  higher  and  more  tenuous 
n-gions  of  atmosphere,  but  aflecled  the  lower  strata  in  its  pas- 
s.i;^c.  This  would  perha]>^  arr.nint  for  the  iiimu  ti^e  distance— - 
tli'Mi^.ii-.ds  of  miles — over  which,  it  has  been  widely  reported, 
expi "MMii,  were  beard  aboot  tbe  tine  of  tbe  oocnnence  of  the 

o'.ithiirst. 

N  .v\  if  we  asMiiiM  th  1'  im  the  iieripheml  regions  of  our  atmo- 
sphere C(»j(*,f  and  f^'rm .  rf  iiialtcr  exist  in  not  very  stable  com- 
binations or  mixtures,  it  recjuircs  no  great  stretch  of  mu  imagina- 
tion to  pi<ture  the  result  of  this  great  atniiisj.herK'  ^hvidder 
bringing  alxxit  an  alteration  in  the  form  or  iinipMrtinii  of  matter, 
and  consequently  such  a  change  in  its  optical  pn  i  cnies  as  to 
produce  the  nnumal  and  remwkable  effects  which  have  been  so 
univernL  Kobt.  J.  Kllery 

Melbouiiie  Ohaervatoiy,  Febraary  37 


U.NHFR  date  of  J.anuary  14  1  named  the  bark  C.  Southard 
HurlbuH  as  having  observer!  (he  glow  on  September  3.  She 
was  dismasted  in  a  cyckxw  August  8,  and  came  to  Honolulu 
for  repairs.  On  the  former  date  she  was  in  alxiut  lal.  17°  N., 
long.  125*  W.  The  captain's  wife,  .Mrs.  Davis,  described  the 
phenomena  lo  me  as  extremely  brilliant. 

Only  ktt  week  I  leaned  bon  Hon.  VL  M.  Whitney,  Poet- 
maalep^ieneial,  that  00  September  c  Mra.  Whitney  and  himadf 
distinelly  ofaaerred  tbe  aun's  diik  odtan  setting  to  be  g'/tn. 
His  nudance  was  aa  eaoeptioB  to  noat  of  onta  in  Hondulu, 


ikon  wUcb  tices  cat  off  a  view  of  die  boriaon.  My  wife  apoke 
mtxfa  that  night  of  a  strange  green  cumnlns,  seen  by  ber  ten 
minutes  before  calHag  BM  to  obeerve  tbe  partentaBS  nanea  of 

colour  pouring  out  all  over  tbe  aky. 

I  beg  special  attention  to  my  tbrmer  remaik  of  tbe  "  earth- 
shadow  sharply  cutting  off"  ihe  upper  rim  of  the  first  glow. 
This  was  very  manifest  in  the  strong  ncavy  gklwaofSeptCinber, 

showing  clearly  that  the  first  glow  directly  reflected  vtk 

rays,  while  in  the  after-glow  which  had  no  defined  upper  , 

but  ciintin-.u'l  much  longer,  the  haze  reflects  only  the  light  of  tbe 
first  glow  .     I  his  bears  on  e^tiiuales  of  the  height  of  the  hate. 

Observer^  here  are  well  agieci!  th.at  during  November  there 
was  a  very  grcit  abatement  of  the  glows,  amounting  .almost  to  a 
cc«.s.ntion,  although  the  whitish  <  r.rona  was  always  well  develope<l 
through  the  (I  i\.  I  .uly  in  1  >cccmU r  ilic  glow>  w<  re  renewed, 
and  (i)r  six  weeks  wiiitiiuie'l  'le.ile  as  hiilliant  a--  iluiiiig  October. 
They  arc  now  -(mu  wli.it  iv  although  <pii!e  unifonii  nightly. 
In  SeplemKi  an<l  (>c!ot.er  ilu  v  were  extreii'.ely  unequal,  as  well 
as  varying  in  )H«sition  of  greater  <  olour,  ~outh  or  north  of  wot. 

.•\s  this  revival  of  our  glows  clo>ely  followeil  their  general 
diflusion  over  Kuropc  and  the  rnited  States,  1  suggest  that  this 
was  the  aii.val  in  force  by  slow  marche-  of  the  main  IxKly  con- 
stituting tlie  great  com  of  va]>oi;rs,  which,  falling  into  the  atmo- 
sphere in  .Seplemlicr,  coxerc-<l  like  a  jial!  the  Indian  Ocean  ai:d 
I'eninsula,  down  the  extended  western  ^l<i;ie  of  wliicli  cone  the 
light  upjXT  \a]H>urs  were  sent  by  llit  we^tvv.ird  ihrti-i  (jf  the 
earth's  rotali.iii,  to  find  s]ieed  in  their  <lownwaid  sliile  to  carry 
them  at  once  around  the  tro]>ical  belt  as  a  light  advance  guard 
(as  set  forth  in  my  letter  <)f  January  14*.  .\sth.  Septcnil  er  h-a/e 
liet  ame  gradually  dissipated,  so  the  later  December  arrivals  are 
wa^:ing  away.  S.  £•  BUHOF 

Hoiiolulu,  January  30 

.■\  l  Fanning's  Islantl.  long.  150  22'  W.,  lat.  3°  52'  N.,  on 
Septcml>er  4  last,  the  jiropnetor,  .Mr.  (Ireig,  state-,  that  (he  sun 
and  sky  had  an  cx(raordinary  apiiear.mce  :  the  sun  "looked 
like  a  copjier  kedle."  Lund  colours  covered  the  sky.  Great 
fears  were  feK  for  the  safety  of  hiaacbooner,  ^JmrnHWaOtr, 
which  tailed  three  days  before. 

Fram  the  nmster  <rf  the  Jtwri*  tVtilkir  I  team  that  on  Sep- 


Digitized  by  Google 


5SO 


NATURE 


[April  10,  iii84 


temU-r  4  he  was  in  long.  155°  28'  W.,  lat.  8°  Tti  N.,  lailed 
from  Fumiqg's  lilaad  three  days  ticfore.  At  5  p.iB.  ootioed 
^  appenuiee  in  the  nn,  which  was  greemih.  Stnage 
I  over  the  west  and  sraiuid  the  ikj  at  aoniet.  The  wa 
_tcca  Kt  setting.  Tiioqght  bad  weather  was  poctcndad. 
Never  aaw  nuh  appcawaicca  belbre. 

Both  parties  are  positive  that  the  tchooner  was  <tm  dm  oat 
when  their  fMrs  wrrc  thus  exdted.   She  sailed  September  1. 
Ko  entry  in  ship's  log  of  the  above  phenonMBa. 
Hoaolaln,  Fehnuury  ao  S.  E.  BISHOP 

Anothkr  note  relative  to  thc!>c  phenomena  : — "August  20, 
t86l. — Earthquake  at  NapK-s.  At  Castellamare  the  water  is  so 
discoloured,  that  although  the  calm  has  been  complete,  we  fear 

iioine  subterranean  pctturbatiun.  The  heat  is  inteiue.  At  the 
»anie  time  the  atmosphere  presented  a  very  peculiar  aiipearance. 
There  arc  no  clniuU.  arni  rUiring  the  whole  week  a  tUck  nist 


ban  cnvelopt-d  the  city  am 


or  WiAtv/."-  (Slonileur  <lu  29  Ao6t,  1861.) 

Rojral  CoUese  of  Sdeoce  fiw  Ireland, 
Stephen's  Oneiw  Diiblto 


t,  and  Ike  sun  vdum  iMbig  k  4U 


J.  P.  Oltnixv 


Meteorological  Bibliography 

I  MJDICK  to  sec  the  wcU-carned  tribute  whuli  you  have  paid 
to  Dr.  Hellmann's  excellent  "  Repertoriuni  ilcr  Dcutschcn 
MeteOTologie,"  and  as  :.  worker  in  tiic  same  field  I  trust  that 
ywi  will  permit  me  to  11  h  i  I  i-rrc  with  everjr  wold  whid) 
your  reviewer  has  said  a-  m  i'.n  excellence. 

My  object  in  writing  is  merely  to  point  OBt  that,  fhaaks  t<i 
the ' Ubcrality  of  the  Unitctl  !statc<i  (Government,  we  may  hui>e 
soon  to  huve,  not  a  perfect  catalogue,  but  one  which  will  Ik 
extremely  useful,  especially  if,  as  I  hope,  the  United  States 
Government  adopt  my  suggestion  and  endeavour  to  anange  with 
Dr.  Hdfanann  for  the  incorpotation  of  the  fitst  jpart  of  his 
**  Repeitorium  "  with  the  materials  already  forwardcn  to  then. 

Your  reviewer  is  perfectly  ririu  in  nrgin^  the  absotnte  neces- 
sitT  of  steps  being  taken  to  inwat  and  maaif  the  nMihitttdinous 
puMicadans  now  ajxwarino.  Dr.  Hdlnann  in  his  "Repcr- 
tofinm"  says  that  800  fwHicatioas  upon  mcteoroloBr  *VP^ 
aaBmOji  or  mace  than  two  eadi  day,  hence  the  impossibility  of 
any  one  keroing  abreast  of  the  cotire  litetatnret 

AsKsnwdsthccntsIafiicwhidil  had  theplcasare  of  sending 
to  the  united  States  hut  aotmnn,  I  annex  an  abstract  of  the 
description  which  I  gave  at  the  Southport  meeting  of  the  British 
A&<iociation  in  case  you  may  think  it  of  sufficient  im|iortancc  to  be 
worthy  of  a  place  in  Nature.  Dr.  1  lolimnnn's  '*  Kepertorium  " 
only  reached  me  ju»t  before  my  catalogue  was  shipped,  hence 
the  abst  n*  !•  of  reference  to  it  in  the  aiincxcil  paj>cr. 

62,  Camden  Square,  N.W.,  April  4  Ij.  J.  hYMONs 


On  ike  Comfilftiom  pf  the  Eunptan  Portion  of  the  n-iKmiiiary 

Afftferoftxiiij/  CiJ/<j/i';' <7.  y.  Symcns 

The  author  commenccil  by  givinj;  a  fi  vv  iilustraliorvs  i>l  the 
large  amount  of  time  and  energy  whicli  h.is  lieen  w.-usicd  by 
meteorologists,  owin^  to  their  not  kiiuwing  wh.it  h.id  previously 
been  done,  sometimes  even  in  their  own  country.  Imt  most  fre- 
quently in  other  parts  of  the  world  ;  and  he  pointed  out  that 
wi^  the  modem  derelopment  of  meteorological  work  and  of 
meteorological  literature,  some  effort,  upon  a  largo  scale  lo  deal 
with  this  evil  was  imperatively  necessary. 

lir.  Symons  dc»cril>ed  the  cat.ilogue  which  he  had  fonmd 
the  last  twenty  or  twenty-lise  yciirs,  by  extracting  (from 
ibouMnd  catalogues  issued  by  dealers  in  secnnd-haud 
(inmost  of  the  capitals  of  Kurope)  all  the  titles  of  works 
on  meteorology  or  kindred  subjects.  I  le  also  described  the  im- 
portant  puUicatioa,  by  the  Koyal  Society,  of  its  "  Catalogue  of 
Sdenti&c  Papers,"  and  showed  wherein  the  two  agreed,  and  how 
"'""    "lin  the  other. 

which  Prof.  Cleveland  Abbe  bad 
arrangements 
to  bepiepaied 


laiyely  eadi  supplemented  deficiencies  In  the  otha 
He  then  explained  the  steps  which  Prof.  Clevel 
taken  in  preparing  his  card  catalogue,  and  the 


wberelqr  a  copy  ofMr.  Sj 
and  forwarded  to  the  Ui 

Abbe's. 


States  for 


Prof: 


Mr.  Symons  then  stated  the  additions  which  had  been  made  to 

e  original  proposal,  and  that  the  following;  catalogncs  bad  been 


the     _      .  . 

subsequently  incorporated,  each  giving  a/>pi 
her  of^titles  set  aaainst  it,  vie. 


Prof.  A.  Po^   

Ronald's  

Stntve's  Pulkova   

Meteorological  Sodely  

Houzcan's  Belgian  

Soc.  Meteor,  de  Franee  ... 
Royal  Obser^-atory,  Oreenwidl 
Fineraan's  Swedish  


M.^  

Printed  

Primed  

MS.  and  puintcd , 
Printed ...  ... 

AflS.     ...  ... 

BtfS.     ...  ... 

Printed  

Total  about  ... 


3SS0 


i/^the 


...  isoo 
...  s» 

$00 

...18,500 

of  course  a  great  many  of  these  were  duplicates,  but  evtrj 
catalogue  Cijotaincd  titles  which  were  not  in  any  of  ihc  othm, 
and  altogctber  they  have  undoubtedly  added  very  largely  tn  the 
value  of  the  walk ;  it  is  impossible  to  state  how  largely,  nor  is  ii 
m  iirt  ii  111  a  case  wherem  the  asBotanoe  rendered  has  bea 
;reat  as  flie  catalogne^  and  as  divcfse  as  tiw  hBgosps 

dciit  wuli. 

The  i>rccise  namber  of  titles  forwarded  is  not  known,  but  u 
prolyl  bly  aboot  flo^ooa  VnL  Abbe's  catalogue  is  undetAood 
to  contMn  abottt  lOvooo,  bat  piofaabty  there  wUl  be  a  few  tkn- 
sand  common  to  both  catalogues,  and  tiheeefose  the  prdioissiy 
catalogue,  which  the  United  States  Smpml  Olfioe,  under  die 
dincttonof  tienemi  Haaen,  will  proceea  10  prepare  for  psfaHei- 
tion,  will  probably  contain  the  titles  of  more  than  ^ooDbsob 
and  papers  upon  meteomiogy. 

Mr.  Symons  rtOMcked.  in  cenchsion,  that  flmcntahmse— 1 
not  be  regarded  as  oomplete.  It  was  inpo8BibletomB£eilpe^ 
foct— it  coold  not  be  perfect  as  regsrded  the  past  wA  ewnr 
public  and  private  library  in  the  wimd  had  beoi  siaiclnd  n 
could  not  be  perfect  for  the  present,  because  every  day  see 
works  api>eared  in  diffierent  pails  of  the  world,  and  all  codd  sat 
l)e  simaltaneously  iitseited.  Nor  would  his  ywcX.  of  it  bear  failifi»- 
graphical  criticism,  for  he  was  not  a  bibliographical  expert,  uA 
his  chief  aim  bad  been  to  give  information  useful  to  weiiiag 
meteorologists. 

Ice  V<deand«n— Mountain  Rainbow 

TttK  jtast  winter  has  liccn  unusually  cold  and  stormy  ■ 
<  )ntariij.  and,  as  a  result,  an  uneven  strip  of  ice  100  to  200  yw* 

wide  h.is  iiLciiiiiul.Ked  .iloii|»  ll;c  Like  sllore,  soineimics  fonntog 
mounds  Iwiiity  or  thirty  f'd  hiyh.  Many  uf  these  uiourxls  xic 
conical,  an<l  h.ive  a  cratei  iike  o|ieiunt;  i-ommiinu^iling  with  ilw 
water.  In  stormy  weather  e\ery  wave  hurls  a  column  of  spny 
and  ice  franuieiils  thmu^li  the  opening;.  The  eject  a  freeze  list 
as  they  fall,  and  add  to  the  height  of  the  cone.  In  high  wiwfc 
the  mast  seems  fringed  with  niini.Tture  volcanoes  in  active  cru;*- 
tion.  Aflei  a  lime  the  crater  becomes  clogged  with  ice,  and  ihf 
volcano  may  bi'  iooked  on  ns  extinct.  Often  a  second  enter  li 
formtfl  just  !  i  s!  .i«.i:d  of  the  first,  and  growing  ujxm  it*  rain>. 

Mr.  J.  .\.  I  lt'u;iiig  iiii-i]t.Mii>  I!)  \Miii  Issue  foi  jjouary  ji 
(11.  _}io)  a  ciicuLir  raailxiw  sex-n  from  a  hill  top  agamst  mist.  1 
saw  the  same  plienomenon  three  years  a{jo  near  the  LafcxieJi 
Islands,  as  a  log  was  breaking.  It  was  noitced  ami  .idmrnJ  bt 
other  passengers  on  the  steamer  also.  Lacli  s,nv  h>  -laJo* 
cnlargcil  upon  the  niist,  aii<l  with  the  head  surrounticil  by* 
Ijrightly  coloured  halo  or  rainbow.  The  beautiful  sight  • 
appeared  after  a  few  minutes  .-u  the  fog  thickened  again. 

A.  P.  COLMAJI 

Faiaday  Hall,  Victoria  Univcrsi^,  Cobeo^  Canada 


Thraad-twiatinc 

In  reply  to  "  Cosmopolitan's "  question  in  NATIFIt  (*'• 
xxix.  p.  5*5),  I  have  l)cen  many  years  in  Orkney,  hut  ds  sol 

renicmlKT  to  have  seen  the  women  twisting  thread  wiA  'J* 
palm  of  the  hand  on  the  thigh,"  hut  the  tishennen  there  t«i<ft* 
short  lengths  of  hotsehaii  Ime  called  "snoods,"  which 
unitL-<l  together  form  lislung  lines  of  (hirerent  strengths,  in 
manner.  _ 

The  wonien  of  the  North-.\nicrican  Indians  always  twi*t  * 
short  threads  of  sinew  with  ulnch  nioceasiiis  anil  hatlici  v!<J<aC* 
are  sewn  in  this  way  :  Tlie  sinew  is  torn  up  or  divuid  Uj* 
thin  filaments  sliglitl'y  m. listened  by  l>cing  dlKWO  between  the 
lips,  then  iwi^sted  kxMween  pahn  and  thigh.  J.  R** 

Kenringtoo.  April  5 


IM  renfylo  "CoMnmwman's  "  query  as  to  eeeMMtt*! 
the  habit  of  tbread-twistiiic  with  the  pslm  of  the  head  et  w 
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thigh  in  other  lands  than  Imlia.  I  may  sny  that  I  have  oWT\cii 
the  SAtnc  iikkIc  of  o|H'r.iiin)^  |<a;K.-r  in  |a|)an  very  frc- 

ucntly.     The  papci    umiI  tlicrc  i->  ami  (linous,  ami  a 

apanc^e  is  iic\cr  al  a  lo-.s  for  canl  In  :h  a  |i.iitf-l  with  if  he 
lia>  \v.\\Kx  Ijtsidc  him.  I  have  seen  the  sj^iin.  lie- whorl  in  actual 
iiM  in  upluad  districts,  and  it  WU  emplojred  even  in  Tokiu  very 
recently.  Henky  Fa(;i.ds 

Lmrd  Bank,  Shawlaods,  GlaicMr,  April  7 


Colony  of  Cats 

It  may  intereit  those  of  your  reailers  fond  of  cats  to  know 
IbM  a  colony  of  cats  live  and  breed  under  the  wtxxien  platform 
of  the  Victoria  Station  of  the  District  Railway.  They  may  be 
•MD  crossing  the  raib  right  in  front  of  trains,  and  considering 
the  eoonnous  tnfic^  «nd  the  consequent  noise  and  vibration,  it 
certainly  does  Mem  icnuricable  that  such  naturally  timid  animahi 
a&  cats  should  live  amidst  such  unn.-itural  surroundings.  It  may 
tend  to  show  the  plasticity  of  the  animal  creation  generally  in 
adaptint;  itself  to  surrounding  condiiion-s.  A  female  cat  may  Mve 
taken  refuge  there  ocigiiui%,  and  hence  the  milway  domestica- 
tion of  the  animal*.  GKMtOB  Ravlbick  Vicaxs 
LoodoD 

BarUlworma 

Suing  the  corrcspmidence  on  thi!>  t>ubject,  I  am  ted  to  give 
the  filllowing  fact,  which  affords  a  further  proof  of  the  ncccviity 
of  a  vegetable  deiwsit  being  fonned  previous  to  the  existence  of 
caAhwoms  at  stated  by  Mr.  Mdvin  (vol.  xxix.  p.  502).  A  field 
two  yean  a^  was  convcrtol  into  a  garden,  and  on  account  of 
bad  cnhifntMni  and  by  reason  of  each  crop  being  altogether 
iwnotd  fcr  teveral  years  in  succession,  no  worm*  were  there, 
b«t  dker  the  application  of  a  laige  qiuuitity  of  stable  manure 
wmms  have  app«M«i|  by  Inudretis,  and  their  ontiMp  after  rain 
aflbid  ample  praef  of  their  activity.  TlASiSfimmlMn  of  vege- 
tabie  modd  coabioed  with  animaf  refuse  into  avnihdile  food  for 
phatatkhcfcmadecndem.  I.  Lovku. 

DriBeld,  April7 


**The  Astoiu  of  OcomMiy.** 

Prof.  Henrici,  inNATUR*,  vol.  xxix.  p.  453,  considers  Hamil- 
ton's proof  of  Euclid  T.  32  invalid  ;  and  a-^crts  that  frum  hi>  rca^  11- 
ingit  would  follow  that  the  sum  of  the  ihn  c  ati'jb-  i  a  h  riral 
triar^Ie  equals  two  I  t^ht  angle;.  I  vei  l  re  to  1  ilTer  fr..m  him 
for  the  fr  llowing  reawn  : — '1  he  01  !y  thi:  ^' «  hii  li  i  lamiiton  re- 

Suires  to  be  graiited  is  that  when  a  iiiovint;  .!A'<i/^";/ Ime  shdcs 
long  a  fixtd  litraight  line  ils  dii«tion  is  unchanged.  This 
axiom  wiil,  I  suppo  e,  he  jjranlol  hy  even.- one.  Of  course  it 
is  not  true  ihai  :ii  cveiy  case  r(  t.iti 'ii  is  uidependent  of  trans- 
lation, liut  iiamiitnn  s  proot  d.^es  not  rtijuirc  it  to  ix-  true  m 
every  ca^c,  but  only  in  the  ca^e  of  a  stmiiiht  line.  Ilctice  I 
maintain  that  Hamiltou's  reasooit^  is  perfectly  correct,  and  bis 
proof  valid.  EbwAltO  GBOGHICAM 

Uardica,  March  26 


GEOLOGY  OF  CENTRAL  AFRICA 

'T*HE  following  extract  from  a  letter  received  by  Mr. 
^    GdkiA  from  Mr.  Henry  Druminond,  who  is  at 
pment  etpkring  die  Lake  r^on,  mey  inteteit  our 
twders  :— 

"  .l/artimoura.  Central  Africa,  Xovemher  i,  1883 

"  I  have  now  completed  a  traverse  from  the  mouth  of 
the  Zambesi,  by  w.iy  of  the  .Shire  highlands,  in  a  north- 
west liirei  tinn,  until  the  line  joins  Mr.  Joseph  Thomson's 
route,  about  half  way  between  I. .ikes  .\\.^ss.i  and  'l"an- 
^anyika.  I  have  61lcd  in  the  geology  so  fiur  as  is  possible 
in  a  single  survey,  and  hope  thus  to  be  able  to  extend  the 
sketch  geological  maii^  OMun  by  Tboonon^  for  loiiie 
dteance  sooni  and  west,  imay  still  further  extend  this 
by  an  expedition  to  Lake  Baagweolo,  after  the  rainy 
season,  but  there  are  circumstances  which  may  make  it 
necessary  for  me  to  leave  for  home  in  February  or  Marth. 
Perhaps  the  most  interesting  thing  1  have  to  note  is  the 
diaoomy  here  of  a  somII  but  iliA  bed  of  fessila.  The 


strata  alluded  tocotisist  of  li^ht  coloureil  limestones  and 
shales,  with  beds  ot  tuic  ^r.iv  ->.mdsiofies,  and  the  fossils 
include  plant,  tisb,  and  molluscan  remains.  Plants  are 
the  most  scarce,  but  fish -scales  and  teeth  exist  in  vast 
numbers.  >  Unfortunatdy  whole  fish  are  extremely  rar^ 
and  after  three  orfeor  days'  search  I  have  only  succeeded 
in  securing  two  or  three  indifferent  specimens.  The 
mollusks,  on  the  other  hand,  are  obtainable  in  endless 
quantity,  and  are  in  fine  preservation.  Indeed  there  is 
one  small  be<l  of  limestone  entirely  made  up  of  these 
remains,  all,  however,  beloni;ing  to  a  single  spec  es.  From 
the  general  character  of  the  beds  1  am  inclined  to  think 
they  arc  of  lacustrine  origin.  These  fossiliferous  beds  are 
the  only  stduHoUary  rocks  I  have  crossed  between  the 
mouth  of  the  Shfae— say  130  miles  from  Uw  coast— and 
the  centre  of  the  Nyassa-Tangaayika  plateau.  At  the 
point  where  I  crossed  them  they  are  not  more  than  a 
couple  of  miles  in  breadth,  atid  are  flanked  on  either  side 
by  granite  and  gneisti.  Fhey  lie  at  a  short  distance  from 
Lake  Xyassa,  and  are  probably  part  of  tin-  Mount  W'.illcr 
series.  This  series  stretches  for  some  short  distance 
along  the  north-west  shore  of  the  lake»  but  is  apparently 
of  no  great  extent  These  deposits  may  possibly  tbroir 
some  light  on  the  problem  of  the  lake, 

"  As  r^ards  the  controversy  between  Mr.  Thomson  and 
Mr.  Stewart  about  (i)  the  Livingstone  Mountains,  and  (2) 
the  l  ed  of  iron  betss  t  en  the  lakes,  I  ^^h.)ul(l  say  that  on 
both  points  Ixnh  c\|)lorci-  arc  right  from  their  own  point 
of  view. 

"Mr.  Stewart  had  only  been  dead  a  few  days  when 
I  reached  the  north  end  of  Nyassa.  It  was  a  great 
disaM)ointinent  and  blow  to  me.  as  1  looked  forward  to 
mud  help  from  hkn.  No  one  living  possesses  anything 
like  his  koowledce  of  the  physical  geography  of  this  part 
of  theisterior." 


CHISESF.  PAL.r.OXTOr.nG  Y 

PAL/l-:<  i.NTOLOGY  is  not  a  study  that  commends 
itself  to  the  attention  of  Chinamen.  With  archaeo- 
logy the  case  is  different  That  is  a  pursuit  which  within 
historical  limits  the  Ounese  follow  with  en&osiasm. 

Every  one  who  possesses  any  pretensions  to  culture,  and 

who  can  afford  to  indulge  the  inclination.'bollects  all  that  is 
old  fro  n  cr.i  kcd  china  to  coins.  .So  prevalent  is  thistastOf 
and  so  keen  is  the  competition  for  objects  bearing  the 
stamp  of  age,  that  a  ilounshing  trade,  such  as  rivals  the 
celebrated  traffic  in  "  antiquities"  carried  on  at  Jerusalem, 
exists  in  fabricated  antiques  for  the  benefit  of  inexpe- 
rienced native  collectors  and  foreign  purchasers.  But 
natural  antiquities  are,  speaking  geneiauy.  left  tunoticed, 
or  if  thought  of  for  a  moment  arc  hastily  eimlained  by 
random  conjectures.  Topsy's  celebrated  explanation  of 
her  existence  is  about  on  a  par  uith  the  guesses  which 
arc  hajardcd  by  the  most  learned  Chinamen  to  .iccount 
for  pal.eontological  phenomena.  Science  has  ahva\s  a 
borderland  of  unsolved  f|uestions,  hut  in  China  this 
borderland  exceeds  in  extent  the  territory  of  know- 
ledge in  the  possession  of  the  people.  They  have  no  apti- 
tude for  pelsBontology,  and  fbw  writers  make  any  teferenoe 
to  it.  Among  the  rare  exceptions  to  this  rule  is  CXkxi 
Kwah  of  the  Sung  L)>nasty  (  v.n.  960-1127),  who,  in  an 
interesting  work  entitled  "  Notes  from  a  Dreamy  Valley," 
I  has  collected  a  number  of  facts  on  natural  anticjuities  as 
well  as  on  other  matters.  His  knowledge  is  not  deep, 
but  when  we  remember  that  \'oltaire  accounted  for  the 
presence  of  marine  shells  on  the  lop  of  the  Alps  by  sup- 
posbg  that  pilgrims  in  the  Middle  Ages  had  dropped 
them  on  their  way  to  Rome,  a  great  deal  may  be  forgiven 
a  Chinese  writer  of  the  eleventh  century. 

The  Chinese  have  so  completely  lost  sight  of  the  possi- 
bility of  the  existcriLC  in  China  of  any  ci\ilisation  but 
I  ibeir  own  that  when  they  meet  with  traces  of  earlier 
'  man  they  attribute  (hem  either  to  bttnd  chance  or  to 
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supernatural  causes.  In  this  way  when  Cb'cn  Kwah  met 
ia  the  coiirie  of  his  invesUguioas  with  flint  and  bniue 
impleiiieats  he  at  once  adopted  the  eonunon  opinion  of 

his  countrymen,  which  is  the  same  as  that  which  was 
prevalent  in  i-Lurope  a  couple  of  centuries  ago,  that  they 
were  thunderbolts  shot  down  by  the  God  of  Thunder  in 
the  explosions  of  bis  wrath.  In  confirmation  of  this 
theory  Ch'£n  states  that  though  these  implements  are 
found  all  over  the  country  they  are  more  plentiful  in  dis- 
trias,  such  as  Lni-cho«  a  the  province  of  Canton,  where 
thunderatorms  are  moie  than  usually  prevalent.  Iadiape« 
he  telb  us,  they  resemble  axes,  knives,  small  hammers 
several  pounds  in  weight,  skewers  or  nails,  and  other 
pointed  implcnicnts.  In  colour  they  vary,  some  b^iii^; 
yellow,  biiaie  green,  and  some  black.  Some  of  the  axe- 
shapcJ  stones  are  bored  with  two  boles,  but  the  majority 
are  nut  pierced,  and  implemmts  of  the  Mme  shape  aie 
found  in  bronze  and  iron. 

Speaking  within  his  own  kDOtrledgC  lie  only  describes 
the  ciicumstuicetof  the  discovery  oTtwo  stone  axes,  both 
of  which  he  tdls  us  were  found  beneath  trees.  Ip  one 
case,  at  Sin-chow,  in  Hupch,  after  a  severe  thundentorm 
m  which,  like  I^rospero,  the  God  of  Thunder  bad 

"  rifted  Jove'i  stout  esk. 

With  his  own  bolt," 

a  stone  axe  was  found  at  its  roots  ;  and  on  another  occa' 
tion  at  Sui-chow,  under  precisely  similar  circunutances, 
a  shepherd-lad  found  a  ''fire'  stone  in  the  shape  of  an 
axe."    As  iu  the  only  two  eases  about  whicn  Cb*to 

speaks  from  personal  knowledge  the  axes  were  found 
beneath  trees,  it  is  not  unnatural  to  suppobc  thai  they  ire 
more  frequently  found  m  that  position  than  else.vhere; 
and  this  DcLomci  inttresting  when  we  find  it  stated  by 
Mr.  Rivett  Carnac  in  a  valuable  paper  published  in 
vol  lii.  of  the  J'nuct-iiings  of  the  Bengal  branch  of  the 
Royal  Asj.uic  Society,  that  it  is  the  custom  in  Central 
India  for  the  finder  of  a  stone  axe  or  other  stone  imple- 
ment to  place  it  "under  tbevillage  pipul  tree,"  and  some- 
times to  sanctify  it  with  a  daub  of  red  paint,  and  thus  to 
constitute  it  a  Mahadco.  .-\  some^^  hat  similar  practice 
exists,  according;  to  Cliincse  historians,  in  a  country 
vaguely  described  as  bcint;  lo  the  west  of  the  Yuh  Pass 
in  Chinese  Turkestan,  "thunder  stones"  when 

found  are  deposited  in  the  temples.  .May  not  this  Indian 
practice  have  also  been  the  custom  of  some  of  the  aboriginal 
uibes  of  China  }  and  may  not  the  fact  that  in  the  two  in* 
stances  mentioned  above  ttie  axes  were  found  at  the  roots 
of  riven  trees  be  evidence  of  the  antiquity  of  the  custom, 
as  in  cases  described  by  Mr.  Rivett  Carnac,  in  which 
the  raots  of  the  tiee-.  and  ihc  '•urroundm^'  soil  li.»d  in 
course  of  yciirs  so  completely  >^rown  over  the  axes  that 
they  could  only  be  cut  and  du^  out  with  dtfticuk)  ? 

Stone  arrow-beads  do  not  seem  to  have  come  within 
Ch'Aa'is  range  of  observation,  although  from  historical 
references  we  know  that  they  are  to  be  met  with  in  China. 
In  the  **  Book  of  History,"  which  is  said  to  have  been  com- 
piled by  Confucius,  mention  is  made  of  tribute,  consisting 
of  iron,  silver,  steel,  and  stone  arrow  heads,  having  been 
presented  to  the  Chinese  Court  by  the  ti  jbc->  on  the  Yellow 
River  about  the  \ear  2200  11. c.  The  -tury  is  told  also 
that  on  one  occasion,  as  the  TrioLC  of  Ch'iii  (495  l;.c.) 
was  walking;  in  the  palace  grounds,  a  bird  fell  dead  at  his 
feet,  pierced  through  b;  a  stone-headed  arrow.  As  the 
kind  uf  bird  was  unknown  to  the  prince  and  bis  courtier^ 
Confodtts  was  called  in  to  give  bis  opinion  upon  it  The 
bird  he  pronounced  to  be  a  species  of  sparrow-hawk  from 
Northern  Tartary,  and  he  explained  t  at  the  stone  head 
which  pointed  the  dare  was  similar  to  that  which  \Vu 
Wang  (B  c.  1 1 22)  presented  lo  his  prince.  It  appears 
alsj  that  stone  arrow-heads  were  used  in  ancient  times  as 
emblems  of  authority,  and  that  ibev  have  very  commonly 
been  presented  to  sovereigos  as  objects  of  cniioeity  and 
vahw. 


The  biographical  dictionaries  tell  us  that  in  coimt  sf 
his  official  duties  Ch'cn  was  called  upon  to  direct  MIbb* 
rive  irrigating  works  ;  and  no  doubtthe  excavatioas  tad 

cuttings  which  he  then  superintended  led  him  to  take  an 
interest  in  the  fossil  remains  with  which  the  cwintry 
abounds.  On  this  subject  he  has  many  notes.  Ia  one 
he  tells  us  that  at  a  certain  spot  on  the  Yellow  River,  the 
banks  having  fallen  away  for  a  considerable  distance,  a 
fossil  bamboo  grove  was  disclosed,  a  fisct  which  excited 
his  surprise,  as  the  district  is  not  one  in  which  bamboos 
grow  at  the  present  day,  and  he  contrasts  with  ^  Uk 
fossil  peach-stones,  roots  of  rashes,  snakes  and  crsbs, 
which  are  found  at  the  Kin-hwa  Mountain,  all  of  which 
things  are  still  indigenous  in  the  neighbourhood.  At 
Tsdh-chow  in  Shansi,  he  states,  a  man,  when  Ji^ijing  a 
well,  suddenly  unearthed  a  "lizard  resembling  a  dr.igoa." 
M  sight  o!  the  monster  the  man  fled  in  terror,  but  ob- 
serving from  a  distance  that  it  remained  motionless,  he 
ventured  to  return,  when,  to  bis  relief,  he  found  that  it 
was  petrified.  Phili$tine-likc^  his  neighbours  broke  it  to 
pieces,  and  only  one  bit  of  it  was  preserved.  Another 
kind  of  fossil  has  long  been  a  puzzle  to  the  philosophers, 
from  the  great  and  wise  ein|)eror,  K'ang-iii  (i;>5i-i7io), 
downwards.  Adventurous  travellers  who  have  braved 
the  northern  frosts  have  from  time  to  time  brought  back 
at  count:)  of  the  raammoilis  which  arc  found  in  the  frwes 
cliffs  of  Siberia.  Deceived  by  a  mittaken  analogy,  die 
Chinese  wiseacres  h.nc  uiivc^  at  the  condnsloB  that 
these  monsters  must  be  huge  ivory-productng  nts,  and^ 
misinterpreting  their  eonttmied  preservation,  bve  farmed 
the  opinion  that  darkness  is  necessary  to  their  life,  and 
that  exposure  to  the  outer  air  produces  instant  death. 
Their  ivory  is  considered  to  be  softer  than  elephant  ivor), 
and  in  the  hands  of  skilful  chemists  their  tlesh  is  said  to 
make  up  into  a  highly  invigorating  tonic. 

Speaking  of  the  neighbourhood  of  the  Lob  River,  Ch'io 
mentions  the  discovery  of  ancient  Trt^^odyte  d«ellifl|S 
in  which  were  found  coins,  and  in  one  case  a  stone  cboi 
bearing  on  the  outside  fine  trachags  of  flowers,  birds,  zaA 
other  objects.  < 'n  the  lid  were  inscribed  upwards  of 
twenty  characters,  which  were  of  such  an  archaic  form 
that  they  were  undecipherable.  But  the  contents  «erc 
ea  .ily  understood,  and  were  at  once  recognised  as  pieces 
of  pure  gold. 

Constant  mention  is  made  by  Ch'^a  of  meteoric 
stones,  which  in  popular  imagination  au«  said  to  assume 
various  stnuige  and  uncanny  fbnns.  Of  the  descent  of 
one  such  stone  which  fell  m  the  province  of  Ktang-w 

in  the  year  1064,  he  gives  certain  parti  ulars  on  tke 
authority  of  a  Mrs.  Hcu.  This  lady,  when  m  her  garden 
one  day,  was  startle  I  by  an  exploiion  like  a  peal  of 
thunder,  and  sa*  a  large  "star  nearly  as  big  as  the 
moon  "  piss  across  the  sky  from  south-east  to  south  ue?', 
and  eventually  fall  within  a  few  yards  of  the  place  wheie 
she  was  standing.  On  going  to  the  spot  she  observed  a 
deep  hole,  at  the  bottom  of  which  was  the  "star  stiiaisf 
brightly.''  By  degrees  the  light  died  away,  and  efck' 
tuaily  at  a  depth  of  three  feet  she  dug  up  a  round  stoat 
of  the  size  of  a  man's  fist,  and  of  the  weight  and  appesr* 
ance  of  iron.  Alio^cUicr  Cii  c  i's  work  is  well  worthy  of 
the  study  of  those  who  can  read  Chinese  and  who  are 
interested  in  the  pnbeontolo^y  of  Chin.-!. 

Robert  K.  Douglas 


ON  THE  FORMA  TIOX  OF  STARCH  IN 
LEA VES 

IN  a  recent  communication  to  the  Arheilen  tin  Mt*" 
isc/uj  Institut  in  Wurzburg  {Bd.  iii.).  I'r jf.  Sachi 
gives  the  results  of  his  work  during  the  past  summer  in 
connection  with  the  above  subject.  The  investi^Mtions 
were  made  with  the  object  of  determining  the  furmatioc 
and  disappearance  of  starch  in  the  leaves  of  plants  grot- 
ing  in  the  open,  and  under  nomui  conditions  of  m^co- 
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lion,  and  were  carried  on  chiefly  during  the  months  of 
June,  July,  and  August  on  a  large  number  of  Dicotyle-  ' 
doas  from  various  uuniLies.  Some  twenty-two  years  ago 
Praf.  Sachs  showed  that  the  presence  of  starch  in 
dtlocopbyU  snios  can  readily  be  dete.ted  by  means  of 
the  BOW  well-knoirn  iodine  test,  a  modification  of  which 
was  employed  in  these  researches. 

If  ftesh  green  leaves  are  plunged  uit  t  boiling  water  for 
ui,iiules  or  so,  certain  soluble  hub^tances  ate  c\iractcii, 
but  the  siarch  ar.d  colouring  matter  of  the  cbloruphvh 
grains  remain  in  the  still  unbroken  cells  of  the  me^ophyll. 
A  short  immersion  in  alcohol  now  removes  the  green 
colouring-inattcr  and  certain  bodies  soluble  in  alcuhni, 
leaving  Uie  starch  behind  in  the  (olourless  tissue.  The 
presence  of  adds  afle.ts  the  degree  of  whiteaets  of  the 
•  Ici  >1  >rised  leaf  ;  and  the  decolorisatioa  proceed*  more 
lapitliy  in  sunlight  or  warm  alcohol  than  in  the  dark  and 
cold  Leaves  of  Tropuolum  may  be  rende rcJ  completely 
white,  like  writing  paper,  in  two  or  three  nuiiuie^. 

If  the  decolorised  leaf  be  now  placed  in  a  strong  solu-  j 
lion  of  iodine  in  alcohol,  the  presence  or  absence  of  starch  ' 
may  lie  demonstrated  in  a  few  minutest    If  no  starch  is 
ptcsent,  the  cellular  tissue  simply  present*  theweU'known 
yellow  colour ;  if  a  large  quantity  of  starch  exists  in  the 
cells,  the  tissue  appears  blue-black,  the  venation  appear- 
ing as  a  pale  network  in  the  dark  ground.    Paler  colours  . 
result  if  but  little  stmh  is  present  at  the  time  of  the 
cxpei  iment. 

It  will  readily  be  seen  how  useful  the  above  method  is 
for  the  purpose  of  demonstrating  the  absence  of  starch 
from  etiolated  leaves,  the  white  port  ons  of  variegated 
foliace»  dec .  and  the  sequel  shows  that  the  method  aifords 
means  of  obtainli^  far  more  delicate  retotts,  without  the 
trouble  of  a  microscopic  examination. 

In  the  first  place,  the  same  leaf  may  he  fouuil  to  con- 
tain very  different  (juantities  of  starch  at  ditTcrer.t  periods 
of  the  day,  or  .according  to  the  weather ;  and  secondly, 
the  increase  and  decrease  of  the  quantities  of  starch  in  a 
given  leaf  may  be  very  ra|>id. 

Sachs  shuued  long  ago  that  if  a  plant  is  placed  in  the 
dark,  the  staich  disappears  from  the  leaves ;  and  it  has 
also  been  known  for  some  time  that  if  a  piece  of  tinfoil  is 
placed  on  a  leaf,  the  covered  portion  forms  no  starch, 
although  the  parts  cxp>oscd  to  light  may  become  tilled 
with  that  substance.  Moreover,  Kraus  showed  how  very 
rapidly  starch  can  be  formed  in  direct  sunlight. 

.Sachs  now  demonstrates  on  a  number  of  plants  that 
the  starch  formed  in  the  leaves  during  the  day  may 
disappear  completely  during  the  night,  and  that  the  leaves 
aliown  to  he  full  of  starch  in  the  evening  may  be  quite 
empty  of  starch  next  morning.  This  depends  upon  the 
temperature  and  health  of  the  pUnt,  but  o.curs  normally 
during  the  summer  in  plants  growing  in  the  open.  A 
lar^e  lumber  iif  experiments  are  given  in  support  of  this, 
and  showmg  how  the  rapidity  and  completion  of  the  pro- 
cess depends  upon  the  weather. 

The  experimental  proof  is  very  simple.  A  leaf  is 
lialved  longitudinally  at  night,  after  a  fine  sunny  day,  and 
Che  exdaed  half  is  shown  to  be  filled  with  starch  by  the 
iodine  test  described ;  the  remaining  hdf  is  tested  early 
next  morning,  and  shows  at  once  if  any  material  diminu- 
tion has  occurred  during  the  night.  A  simple  and  obvio  is 
modification  of  this  experiment  gives  an  idea  of  the 
quantity  of  starch  formed  bttsxeeu  sunrise  and  sunset. 
The  half  leaf  tested  before  sunrise  shows  no  trace  of 
Starch  :  the  other  half,  left  on  the  plant  during  the  day, 
\%  found  to  become  neve  and  more  fitted  with  starch 
cowards  the  aftcmoaa. 

S<nne  curieits  results  were  arrived  at  as  to  the  elTect  of 
growing  parts  on  the  rapidity  of  the  eitiptying  of  the 
leaves;  some  of  these  matters  still  ret|uire  luvcstigatiun.  1 

Differences  in  the  weight  of  leaves  and  in  the  intensity 
of  the  colour  produced  by  the  ioiioe  te»t,  as  well  as  some  I 
4idierobKfvationa,  lead  to  a  hetter  nndentandiag  of  a 


fact  already  known  generally,  viz.  that  the  starch  disap- 
pears from  the  leaves  in  the  {qxm  of  glucoses,  which 
travel  by  way  oiP  the  vascular  buadlei  into  the  stems,  and 
thns  oMS  to  the  places  where  they  are  used  np  ia 
growtn. 

Some  very  tciling  observations  mere  made  in  this  coo- 

nection,  and  the  dependence  of  tlie  processei  OB  tempCCCp 

lure  a^ain  show  forth  clearly. 

TIksc  results  lead  to  the  conclusion  that  the  process 
of  metamorphosis  into  glucoses  and  translocation  of  the 
products  of  assimilation  are  also  going  on  during  day- 
light, though  they  are  less  evident,  b:cau:.c  more  starch 
is  then  being  formed  and  accumulated  than  is  abstracted 
at  the  time.  MoU  proved  that  such  is  the  case  by  eaqpos' 
ing  leaves  to  the  sunlight,  but  in  an  atmosphere  devoid 

i  f  carbon  dioxide  ;  the  starch  already  in  the  leaves  disap- 
peared, and  no  more  was  formed  to  replace  it.  Sachs 
repeitcd  Moll's  experiments,  and  proved  the  correctness 
of  his  conclusions  by  means  of  the  iodine  test.  Half 
leaves  were  shown  to  be  full  of  starch  ;  the  companion 
halves  were  put  into  closed  atmospheres,  deprived  of 
carbon  dioxide  by  means  of  potassium  hydrate*  and 
exposed  to  sunUchL  In  an  hour  the  latter  halves  were 
tested,  and  found  to  he  nearly  emptied  of  starch.  Other 
experiments  iirnvrd  that  depletion  occuned  ia  a  fisw 
hours,  the  time  depending  on  the  temperature. 

Further  e.xperiments  demonstrate  that  the  s'arch 
travels  in  the  form  of  glucoics  in  all  the  above  cases  ;  but 
it  is  not  proved  whether  the  metamorpho>i  i  is  etTected 
by  forces  in  the  chlorophyll  grains  themselves,  or  by 
means  of  diast  iiic  ferments  in  the  cells  of  the  leaf.  A 
few  hints  are  here  given  showing  a  field  for  further 
research. 

Perhapi  the  mist  ingenious  part  of  the  paper  is  that 
which  now  folio  as.  It  is  well  known  that  Weber's 
patient  and  ihoroUfih  researches  on  the  energy  of  assimi- 
lation led  to  two  important  results,  among  others:  (i) 
that  the  quantity  of  starch  formed  by  a  certain  area  of 
Ieaf-&url4ce  in  a  certain  time  may  be  relatively  verv 
large; 'and  (2)  that  different  plants  probably  differ  spedn> 
cally  as  to  the  quantities  of  starch  nmned  in  their  leaves. 

Sachs  proposes  to  apply  his  method  to  tlie  solution  of 
this  quc-.n  )r-,  / .  tiow  much  starch  is  produced  in,  say, 
one  Mju.irc  inetie  of  lesf-surface  by  assimilation  during, 
say,  ten  hours'  bright  sunlight  ?  The  great  difllcultics  in 
Weber's  reicarches  were  connected  with  the  enormous 
labour  necessary  to  measure  the  Icif-surface  accurately. 

Sachs  resolved  the  nutter  in  a  manner  trhich  we  may 
summarise  dlus:^He  cut  off  portions  of  large  leaves 
found  to  be  «npiy  of  starch,  measured  them  rajp idly  by 
laying  them  On  pieces  of  board  cut  to  the  siie  of  one 
square  metre,  and  killed,  dried,  and  weighed  the  mea- 
sured portions  very  rapidly.  Certain  precautions  as  to 
the  area  of  fibro  vascular  bundles,  the  po-sibilities  of 
absorbing  hygroscopic  moisture,  &c.,  may  here  be 
passed  over.  Sup  osing  the  e  portions  of  the  leaves 
to  be  estimated  in  the  morning,  a  quantity  of  the 
same  leaves  o(F  equal  area  gathered  in  the  evening  was 
then  compared*  ud  the  increase  in  .weight  gives  the 
quantity  of  starch  formed  in  tlie  interval.  By  weighing 
large  arc  a  .  .rd  frequently,  and  by  payirg  attention  to 
the  limes  aiul  other  circumstances,  a  large  number  of 
results  were  obtained,  showing  that  tlic  i|ii.iir.itit's  :t;iven 
by  Weber,  for  instance,  are  within  the  mark  <  f  course 
these  results  are  not  absolute.  Starch  is  Lein^'  ch.inged 
into  glucose,  and  passing  away  during  the  c  ay,  and  some 
must  be  btirnt  off  in  respiiation  ;  moreover  a  certain 
minute  quantity  of  mineral  ash  should  be  allowed  for.  Of 
course,  It  is  an  assumption  that  equal  areas  of  mesophyll 
of  the  same  leaves  contain  approximately  the  same 
amount  of  substance  :  nevertheless,  if  a  large  number 
of  ex[)eri,nciits  aic  tn.uU',  tlic  ciror  is  prob.ibly  small. 

ii^xjperimcnts  were  made  to  show  both  the  quantities  of 
starch  wbidi  disappear  during  the  night  and  the  quanti- 
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ties  formed  diirins  tbe  day.  A  few  of  the  numl^crs  may 
be  ghrcn.  In  HtHimthust  9*64  gnns.  of  starch  disap- 
pMnd  in  ten  lioitn  from  one  iquaie  metre  of  leu- 
MAee. 

In  tbe  same  plant  9*14  grms.  were  formed  in  the  sum 

time  by  tbe  same  area  of  leaf-surface. 

In  another  case /AVma; /////■ .  was  tised,  but  the  ]cavc5 
were  removed  from  the  stem  to  prevent  the  passaijc  Ijack 
of  the  starch  from  the  mesophyll  into  the  stems. 

A  square  metre  was  found  to  produce  starch  at  the 
rate  of  i  648  grms,  per  hour. 

By  combining  bis  experimental  results  and  taking  note 
of  an  tbe  cfacnmatanceiy  Sachs  coodudes  that  twenty  to 
WWCf-tm  gnu.  of  starch  per  day  may  be  produced  by 
one  square  metre  of  feaf-smface  as  an  ordinary  occur- 
rence ;  and  thc^c  numbers  are  not  only  not  excessive,  but 
experiments  show  that  there  are  plants  which  produce 
much  more  than  tho->e  iiivcstii^atcd  here. 

Some  remarkably  interesting  and  important  results 
follow  from  the  consideration  of  these  experimental  data. 

They  explain  why  plants  are  so  vigorous  during  warm 
nights  following  upon  hot  bright  days.  The  more  readily 
the  products  of  assimilation  (formeid  in  large  quantities 
during  the  day)  can  pass  into  the  growing  orgins,  the 
better  these  are  nourished,  and  so  forth. 

Leaves  used  for  fodder,  &c.,  must  differ  in  nutritive 
value  to  a  very  j^rtat  extent  if  their  starchy  contents  vary 
so  largely  dunng  the  d.iy  and  night  :  it  thus  becomes  of 
primary  importance  whether  such  leaves  arc  gathered  in 
llie  morning  or  the  evening,  in  cold  or  warm  weather,  &c. 
The  same  applies  to  Tobticco  and  Tea,  &c.  It  must  make 
a  vast  diflEeience  to  tbe  smoker  whether  bis  tobacco 
abounds  in  carboliTdFates  or  is  retaiivctir  richer  to  the 
alkaloids.  It  appears  that  tobacco  is  habitually  cropped 
in  the  morning  m  some  countries,  a  fiict  which  suggests 
that  experience  has  already  shown  that  a  difference  in 
the  quality  exists  ;  it  will  be  interesting  to  inquire  further 
into  these  niutter>. 

Sachs's  results  will  also  materially  alfecttbe  physiologi- 
cal value  of  the  analyses  of  leaves.  Some  of  us  know 
how  neat  are  tbe  variations  met  with  In  aoalyses  of 
die  aw  contents  of  leaves  of  the  same  plant  It  is  dear 
tht^to  addition  to  the  age  of  the  leaf,  the  soil,  manure,&c, 
it  is  important  to  know  the  amount  of  starch  present.  It 
cannot  but  happen  that  the  mineral  matters  ebb  and  flow 
as  well  ar.  the  starch.  The  analyses  of  leaves  will  also 
be  more  valuable  for  the  pui  po-cs  of  physiology  if  the 
ntunbers  are  stated,  not  m  simple  percentage?,  but  iu 
terms  of  one  square  metre  of  the  leaf-surface. 

Tlie  above  Iwief  summary  of  the  reiults  obtained  by 
Prof.  Saclis  by  no  means  does  jnsdce  to  the  beauty  of 
iris  metbodst  and  tlie  raaateriy  way  in  wliich  they  were 
carried  out :  it  must  be  admitted  an  who  imderstand 
the  value  and  importance  of  this  work  that  it  is  worthy  of 
the  great  pioneer  of  vcKct.ible  physiology.  Moreover,  it 
suggests  several  matters  which  require  further  investiga- 
tion, and  would  no  doubt  yield  valuable  results  to  those 
fertnnate  enough  to  have  a  botanical  garden  at  hand. 

H.  Marshall  Ward 
Botanical  Labotatory,  Ovens  College 


TELEPHONY  AND  TELEGRAPHY  ON  THE 
SAME  WIRES  SIMULTANEOUSLY 

FOR  the  last  eighteen  months  a  system  has  Ijecn  in 
active  operation  in  Delirium  whereby  the  ordin.iry 
telegraph  wires  arc  used  to  convey  telephonic  communi- 
cations at  the  same  time  that  they  arc  bemg  employed  in 
their  ordinary  work  of  transmitting  telegraphic  messages, 
niis-system,  the  invention  of  M.  Van  Ryss^beighe,  whose 
imvious  devices  for  diminishing  tbe  evil  eflfects  of  induc- 
tion in  tbe  tdcpbone  service  will  be  remembered,  has 
latdy  been  described  in  tbe  Jaunud  Tiligraphique  of 
Berne  by  M.  J.  Baanenx  of  the  Belgian  Tel^raph  De>  | 


partment.  Our  information  is  derived  from  this  article 
and  from  others  by  M,  Hospitalicr. 

The  method  previously  adopted  by  \'an  Rysselbeigite, 
to  prevent  induction  from  taking  place  between  Hw  id^ 
graph  wires  and  those  running  paxalld  to  them  VNd  te 
telephone  work,  was  briefly  as  follows:— The  system  «t 
sending  the  dots  and  dashes  of  the  code — usually  done 
by  depressing  and  raising  a  key  which  suddenly  turns  on 
the  current  and  then  suddenly  turns  it  oiY  was  modified 
so  that  the  current  should  rise  gradually  and  fall  gradually 
in  its  strength  by  the  intro<iui  tion  of  suitable  resistances. 
These  were  intioduced  into  the  circuit  at  the  moment  of 


Fis.1 


dosing  or  opening  by  a  simple  automatic  arrangement 
worked  exactly  as  before  by  a  key.  Tbe  result  of  the 
gradual  opening  and  gradtuu  closing  of  the  circuit  was 
that  the  current  attained  its  full  strength  gradially  instead 

of  suddenly,  and  died  away  also  gradtuuly.  And  as  ii>- 
duction  from  one  wire  to  another  depends  not  on  tbe 
strength  of  the  current,  but  on  the  rate  at  whirh  the 
strength  changes,  this  very  simple  modification  had  the 
effect  of  suppressing  induction.  Later  Wan  Rysselberehc 
changed  these  arrangements  for  the  still  simpler  denoe 
of  introducing  permanently  into  the  circuit  either  ce*- 
denseis  or  use  eiectronagnets  having  n  b^  coatteiani 

I    LTne  *  ■ 
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of  self-lndaetlon.  These,  as  is  well  known  to  all  tele- 
graphic engineers,  retard  the  rise  or  fall  of  an  cleclrx 
current ;  they  fulfil  the  conditions  required  for  tbeworlcing 
of  Van  Rymdbeigbe's  method  better  than  nay  eilMr 

device. 

Having  got  thus  far  in  his  devices  for  dcHroying  induc- 
tion from  one  line  to  another,  Van  Kvssdbergbe  saw  that, 
as  an  immediate  consequence»itmipUbe  coiicluded  that, 
if  tbe  telegraphic  currents  were  tbns  modified  nad' 
graduated  so  that  they  produced  no  tednction  in  a  ne^b- 
bouring  telephone  line,  they  would  produce  no  sound  in 
tbe  telephone  if  that  instrument  were  itself  joined  up  in 
tbe  td(«mpb  line.  And  such  wn  found  to  be  tiie  cns^ 
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Why  thh  is  so  irill  be  more  ratdify  conprdieBded  if  it 

be  remembered  that  a  telephone  it  nnrithre  to  die  dtanges 

in  the  strength  of  the  current  if  those  changes  occur  with 
a  frequency  of  some  hundreds  or  in  some  cases  thousands 
<A  \\m.t%  per  second.  On  the  other  hand,  currents  v:brating 
with  such  rapidity  as  this  are  utterly  incompetent  toafTert 
the  moving  parts  of  telegraphic  instruments,  which  cannot 
at  the  most  be  worked  so  as  to  give  more  than  200  to  800 
separate  signals  per  minute. 

The  simplest  arrangement  for  carrying  out  this  method 
to  shown  in  Fig.  i,  which  illustrates  the  arraiupBnienti  at 
OM  end  of  a  line,  m  is  the  Mono  hey  fir  lending 


EARTH 


ng.3 


the  two  eiectraoiagnets  E|  and  B;.  and  is  theiebjr  ramdoi 
in  rising  to  its  fall  strength.    Conse(}uentiy  no  soond  is 

heard  in  a  telephone,  i,  inserted  m  the  line-circuit. 
Neither  tiie  currents  which  st.irt  from  one  end  nor  those 
which  stirt  from  the  other  will  affect  the  telephones 
inserted  in  the  line.  And,  if  these  currents  do  not  affect 
telephones  in  the  actual  line,  it  is  clear  that  they  will  not 
aifect  telephones  in  neighbouring  lines.  Also  the  tdfr- 
phones  so  iaseited  in  the  main  line  might  be  need  fv 
^peaking  to  one  nMChar,  tbowdi  the  emngement  of 
telephones  te  the  tame  aetnal  une  wooM  be  inconvenient 
Accordingly  M.  Van  Rysselberghc  his  devised  a  further 
modification  in  which  a  separate  branch  taken  from  the 
telegraph  line  is  made  available  for  the  telephone  service. 
To  understand  this  matter  one  other  fact  must  be  ex- 
plained. TelephuiKc  conversation  can  be  carried  on 
even  though  the  actual  metallic  comnuuucation  be  severed 
by  the  insertion  of  a  condenser.  Indeed,  in  quite  the 
Mriy  days  of  the  Bdl  telephoMk  an  opeator  in  tiM 
States  nsed  a  condenser  in  tiie  Meginph  Ifaw  to  enable 
him  to  talk  through  the  wire.  If  a  telephonic  set  at  T| 
(Fig.  2)  communicate  through  the  line  to  a  distant  station, 
Tj,  throu;:h  a  condenser,  c,  of  a  capacity  of  half  a  micro- 
farad,  t  >nvcr>.ition  is  still  perfectly  audible  provided  the 
telephonic  system  is  one  tli;it  acts  by  induction  cur- 
rents. And  since  in  this  case  the  interposition  of  the 
condenser  prevents  any  continuous  flow  of  current 
thioM^  the  Un^  no  pefceptible  weakening  wiU  be  Alt 
If  n  nmltf    of  ns  Uga  a  resistnnce  as  500  ohms  and  of 


messages,  and  is  shown  as  in  its  position  of  rest  for 
receiving.  The  currents  arriving  from  the  line  piss  first 
through  a  "  graduating  "  electromagnet,  E^,  of  aosut  500 
ohms  resistance,  then  through  the  key,  thence  through 
tlie  electromagnet  R  of  the  receiving  Morse  instrument, 
and  so  to  the  earth.  A  condenser,  c,  of  a  microfarads 
OMiadty  is  also  introduced  between  tlie  key  and  earth. 
Tnere  Is  a  second  "  graduating "  electromagnet,  k,,  of 
500  ohms  resistance  introduced  between  the  sending 
battery  B  and  the  key.  When  the  key  m  is  depressed  in 
order  to  send  a  signal,  the  current  from  the  battery  must 
charge  the  condenser  c,  and  must  magnetise  the  cores  of 
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gseat  dectio-aiajnietic  rigidity,that  is  to  say,  having  a  high 
coefficient  of  self-induction,  be  placed  across  the  circuit 

from  line  to  earth.  In  this,  as  well  as  in  the  other  figures, 
the  telephones  indicated  are  of  the  Hell  pattern,  and  if 
set  up  as  shown  in  Fig.  2,  withou;  any  battery,  would  be 
used  both  as  transmitter  and  receiver  on  Bell's  original 
plan,  liut  as  a  matter  of  fact  any  ordinary  telephone 
might  be  used.  In  practice  the  Bell  telephone  is  not 
advantageous  as  a  transmitter,  and  has  been 


excent  ibr  receiving ;  the  Blake,  Adar^er  someoCfaeriaQdl- 
ficatton  of  the  microphe 


QcoMKc,  /MiBr.arKiawoaicrnKKif 
tone  bsing  used  In  conjunction  with 

a  separate  battery.  To  avoid  complication  in  the  draw- 
ings, however,  the  simplest  case  is  taken.  And  it  must 
be  understood  that  instead  of  the  single  instrument  shown 
at  Ti  or  Tj  a  complete  set  of  telephonic  instruments  in- 


QMENT 
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Fig.  4 


chiding  transmitter,  batten,  iiidiietiflnM»Q,  and  receiver 
or  receivers,  may  be  substmited.   And  If  a  shunt,  s,  of 

500  ohms  placed  across  the  circuit  makes  no  ditTercnce  to 
the  talking  in  the  telephones  because  of  the  interposition 
of  the  separating  condenser  c,  it  will  readily  be  under- 
stood that  a  telegraphic  system  properly  "graduated," 
and  having  also  a  resistance  of  500  ohms,  will  not  affect 
the  telephones  if  interposed  in  the  place  of  s.  This 
nrrangcment  is  shown  in  Fig.  3,  where  the  "  graduated  " 
telegraph-set  from  Fig.  1  is  intercalated  into  the  tele- 

eadc  qrstem  of  Fig.  2,  so  that  both  woifc  ainudtaneottsly, 
ind^endently,  throogh  a  sin^  linn.  The  comWnod 


system  at  each  end  of  the  line  will  then  consist  of  the 
telephone-set  T|,  the  telegraph  instmments  (comprising 
battery  Iti,  key  M,,  and  Morse  receiver  R,\  the  "gr.aduit- 
ing "' electromagnets  E,  and  F^,  the  "graduating"  con- 
denser c,,  and  the  "separating"  condenser  c,.  It  was 
found  by  .actual  experiments  that  the  same  arrangement 
was  good  for  lines  varying  from  28  to  200  miles  in  length. 
A  single  wire  between  Brussels,  Ghent,  and  Ostena  is 
now  regularly  empkqred  for  transmission  by  telegraph  of 
the  ordinary  messages  and  of  the  telemetaeragraphic 
aignab  between  the  two  observatories  at  those  places, 
and  by  telephone  of  verbal  sfanoltaneons  oocrespondenoe 
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for  one  of  the  Ghent  newspaper?.  A  still  more  inlereuing 
anangcment  is  passible,  and  is  indicated  infi^.  4.  Here 
a  amnuiBg  coadeoser  is  introduced  «t  the  intennediate 
tcatioo  at  Ghent  between  e*nh  and  the  fin*,  which  is 
thereby  cut  into  two  independent  sections  for  telephonic 
parposes,  whilst  remaining  for  telegraphic  purposes  a 
single  undivided  line  between  Brussels  and  Ostend. 
lirusscls  can  telegraph  to  Ostend,  or  Ostend  to  IJrussels, 
and  at  the  s.une  tirnc  tlu'  wire  can  In-  u  cd  to  telephone 
between  Ghent  and  Ostend,  or  between  Ghent  and 
Brnssels,  or  both  sections  may  be  simultaneou'ily  ii>ed. 

It  would  appear  then  that  M.  Van  Rysaelbericht*  h  is 
made  an  advance  of  very  extraordinaiy  merit  in  devismg 
these  combination <.  We  have  seen  h)  racent  years  how 
duplex  telegraphy  nipersedel  single  working,  only  to  be 
in  turn  su{K-rseded  by  the  quadruples  "^v-itrm  >!:iltip!ex 
telegraphy  of  various  kinds  has  been  a<  tivel\  piir>uc(i,but 
chiefly  on  the  other  side  of  the  Atlantic  rather  thm  in 
this  country,  where  our  fast-speed  automatic  system  has 
proved  quite  adequate  hitherto.  Whether  we  shall  sec 
the  adoption  in  the  United  Kingdom  of  Van  Rysicl- 
bemlM%nitam  is,  however,  by  no  means  certain.  The 
emnce  or  it  consisu  in  retanuBg  the  telopraphic  signals 
to  a  degree  quite  incompatible  with  tliemK>speed  auto- 
matic transmission  of  telegraphic  messages  in  which  our 
Post  Office  system  excels.  We  are  not  likely  to  spoil 
our  telcgraphiL  system  for  the  sake  of  simultaneous  tele- 
phony, unless  there  is  something  to  be  gained  of  much 
gicaier  advaatagn  than  as  yet  appsais. 


NOTES 

Wk  aae  pieMed  to  be  able  to  uMoaaee  tint  Prof.  Flower^ 

title  is  to  be  "  Director"  of  the  Natural  History  Mtisdim,  Soiilh 
Kensington,  not  "  .Snperintendent,"  as  Prof.  Owen  was  siykti. 
Aeoording  to  the  Civil  Scr%'ice  Estimates  for  tiie  present  financial 
jeer  his  staff  cooststs  of  foar  keepers  of  dqwitments  (Botany, 
GeoloKy,  Mnieralogy,  and  Zoology),  two  awiitant  keepers 
L:y  ant!  ZiKiln};)  ),  cti  vin  fir-t  i.la-.s  assistants,  and  fourteen 
s.ccon<l-class  av>i3>lants.  I.argi.-  a.s  this  numl>cr  may  nrctn,  it  is 
notorious  that  in  the  Zoological  Department  at  least  a  consider- 
■Ue  Riafioroement  is  required  before  the  work  can  be  expected 
to  be  eSciently  perfanaed. 

Wf.  regret  to  learn  from  the  Ttmfs  that  M.  Dumas,  ih<-  \cni-t- 
tii«  SAnlai't  Arfttmi  U  Iht  AcMdoBf  id  Sciences,  is  lying  in 
a  odHed  stele  at  Caanei. 

FonLKO  Xni.  has  erected  at  his  own  expense  el  Cetpinetc- 
RooHBOt  his  native  dtjTt  a  aMleenlegical  otiaemteif.  It  has 

been  placed  at  the  top  of  the  castle  of  the  Peed  family.  The 

directorship  i<f  this  c■sta}IIi^hm^•nt,  which  uill  l.c  one  of  the  most 
important  in  the  whole  Italian  kyatem,  has  been  given  to  Count 
liOdevicOi 

an  ]>1(-,;m<I  to  icccivc  the  first  official  puMitalion  issued 
from  the  Hong  Kong  OlMcrvatory  hy  Dr.  Dotierck,  giving  the 
remits  of  obtervetkma  during  the  month  of  January.  We  are 
•are  the  establithment  of  this  institution  wilt  be  of  the  greetesi 
service  both  to  navi^uioo  and  to  sdcoce. 

Tut^nt  iBteneUonalOnddMlflgiealConfns  ever  hdd  was  on 

Monday  festively  inaugurated  at  Vienna  by  its  patron,  the  Crown 
Prince  Rudolph — himself  a  noted  ornithologist.  In  his  opening 
ipfiffh,  the  Prince  <lwelt  upon  the  grc.it  import:5n(i-  <>(  thuM- 
Medies  in  natmel  history  which  characterise  this  centuiy,  a 
reeaatk  whieh  was  donbllesi  meant  as  a  reply  to  the  vehemeM 
attacks  on  modem  science  recently  m.atlc  by  the  Clerical  Dcptity 
Greuter  in  the  Austrian  I'arliament.  ticrmany  and  Austria 
have  sent  hither  all  their  ornithological  celebrities  ;  hut  the 
rrmgir  is  also  inclndes  delegstes  from  the  Russian  and  French 
QuveMBMBl^  end  nembeis  from  Swlfjeilend,  Heliaad,  end 
Sweden.  Even  Siam  end  J^en  are  mwucBted,  while  Ea^ 


land  is  cowpicuou*  by  her  abaence.  The  Congress  bepa  iti 
deiihemtienc  with  dw  qeestioa  of  Inlenwtienal  Praleditelaiii- 
laden  fiir  Bfads. 

TiiF  sixth  Archseologica]  Coast«m  win  be  held  at  Odcaa 

from  Aufjust  27  to  September  I. 

.\  soMFAviiAT  novel  feature  in  connection  with  the  Imcr- 
national  Health  Exhibition  tUs  year  will  l>c  the  estabUdmcatd 
a  library  and  reading-room,  a  home  for  which  the  execatht 
council  have  assigned  in  a  lar^je  double  room  in  the  Albert  HjU, 
oNerlookiiij;  tile  conserv;itory.  Stcp^  have  iK-en  taken  to  scrcrc 
a  representative  collection  of  works  on  vital  statistics ;  of  rcfwrti 
and  regeletiaBS  rrfatiag  to  public  health ;  of  riguleHew  with 
reference  to  injurious  trades  and  of  works  thereon  -.  and  of 
reports,  statistics,  and  other  works  on  the  science  of  educaikm. 
Foreign  powers  have  Inrcn  invited  to  lend  their  cooiicrnioo  tn 
this  eflfort  to  create  an  intcfwuional  libtaiy  of  works  of  refestace 
beeimg  on  the  two  divisions  of  the  Eehniitien,  aoi  kskbI 
responses  have  already  been  reccivc<l.  India  and  the  Cnkmn 
have  also  been  asked  to  cnntribiite  towards  the  same  end.  Pttlh 
Ushers  and  authors  have  likewise  liccn  invited  to  forward  copiei 
of  their  works.  In  addition  to  the  library  of  retcnaoc,  ihoc 
win  be  a  leedlBg-nwm,  to  which  the  cnrreet  amnben  oTperiefiial 
piihlicalions  of  a  sanitary  or  educational  chnrictcT  will  Yk  i1 
mitted.  All  Iwoks  and  perio<iicals  sent  to  the  library -ind  aii.n^ 
room  will,  un<ler  certain  regulations,  be  arranged  for  the  u«c  '>! 
vuttefit  and  not  merdy  ibr  exhibition.  The  books  will  be  aib- 
ndttcd  to  the  jnrors,  and  a  fidi  eatalogoe  wfll  be  isseed.  Al 

panels  for  the  library  and  reading-room  should  be  addr«»fi;l. 
carriage  paid,  to  the  .Secretary  of  the  1  .ihrary  Sul>-Cammm«. 
Royal  Albert  Hall,  LoodoB,  S.W.  The  following  hartdboob 
are  l)eing  written  in  connection  with  the  Exhibition  : — "  Ilcsltbf 
Villages"  (illustrated),  by  H.  W.  Adand,  C.B.,  M.D.,  F.11&: 
"llealtliy  IWd-Rooms  and  Nurseries,  including  the  l.yiafil 
Room,"'  by  Mrs.  (iladstone  ;  "  Healthy  and  Unhealthy  llovn 
in  Town  and  Country"  (illustrated),  by  Mr.  W.  Kj.«i«,  CM", 
with  an  appendix  by  Mr.  Rogers  Fidd,  C.E. ;  "  UeaUqr  Fe» 
lure  and  Deeoration''  (Olnstrated).  by  Mr.  R.  W.  Edis.  T.9.k.: 
"llriilthy  Schools,"  by  Mr.  Charles  IVyet,  M.U.r.S.  :  '  Hcil:!! 
in  Workshops."  by  Mr.  J.  H.  1-akcman  ;  "  .Manual  of  Hcatiiu;. 
Lighting,  ami  Ventilation"  (illustrated),  by  Capt.  I><)Q);b< 
Gabon,  C.B.,  F.R.S.  ;  "Food."  by  Mr.  A.  W. 
M.R.C.S.  :  "  Prindples  of  Cookery,"  by  Mr.  Sepdans  M- 
morc  ;  "  FikkI  and  C'lmkery  for  Infants  and  Invalids'"  hy  Mii* 
Wood,  with  a  preface  by  R.  H.  Cheadle,  M.D.,  F.iCCP.: 
"Drinks.  AkohoUc,"  by  John  L.  W.  Tinidichaiii,  M.D.. 
F.R.C.P.  ;  "Drinks,  Non-Alcoholic  and  Aeraicd,"  by  Joto 
AttfieM.  Ph.D.,  F.R.S. :  "  Fniitsof  .-UI  Countries"  (iltastntd), 
hv  Ml.  \V.  T.  Thiscltoii  Dyer.  .M.A.,  C.M.ti.  ;  "  Coo-liaxats 
induding  Sdt,"  by  the  Kevi  J.  J.  Maolcy,  .M.  A. ;  "  Legal  Obii- 
gatians  hi  respeet  to  Dwellings  of  the  Poor,"  by  Mr.  fbof 
DtiflT,  M..\..  Barrister-at-I-aw,  with  a  preface  by  Mr.  Aaha 
Cohen,  n.C,  .M.l'.  ;  "  Moral  Obligations  of  the  HousdiaHe. 
iiKlii.lin^  the  Sanitary  Care  of  his  House,"  by  G.  V.  Poo«t. 
M.D.,  F.R.C.F.  i  "  Laboratory  Guide  to  Public  Health  law^ 
tigatioa"  (fllostieted),  by  W.  W.  Cheyne.  F.R.CS.,  sod  V. 
H.  Corfield,  M  P.,  F.R.C.P.,  M.A.  ;  "  Physiology  of  Pijp 
lion  and  the  Higestivc  Organs,"  by  Prof.  .Arthur  Gamg«. 
F.R.S.  ;  '■  I'limentatiun,"  by  Dr.  Ductaux,  with  a  prtfa«  h 
M.  Louis  Pasteur,  Membrc  de  I'lnstitut;  "SpccMi  of  lafectise.' 
by  Mr.  Shirley  F.  Morphy;  "Fires and  Fm  Bfigedes''0» 
tr.iled),  by  Cipt.  Eyre  M.  Shaw,  C.R  ;  "  Scavensaing  js! 
other  such  Work  in  Large  Cities,"'  by  Mr.  I'MKith  ScoK; 
"  .Vthlctics,"  Part  I.  (illustrated),  by  the  Rev.  li.  Warre.  M  A  . 
"  Addetics, '  Part  II.,  by  the  Hon.  E.  Lytdeton,  M.A.,  ui 
Mr.  Cemrd  F.  Cobb,  M.A. ;  "Diem  in idetloo  to Hed* «< 
CUmete'*  (flhHtmted),  taj  Mr.  E.  W.  Godwin.  F.S.A. ;  "IW 
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Ambulance- "  (ill Derated),  bgr  Sargeon-Major  Evatt,  M.D., 
A.M.D. ;  "  The  Influence  of  Schools  of  An  00  Mnimfiutttring 
ladaMqr,"  by  John  Spwlcei:  **The  Hoom*  of  tbe  Poor," 
(audwr  not  yet  wtlkd). 

I.AI>Y  SlI  MrNS  h.Ti  p!acc<l  at  llie  (|iv]viv,)l  nf  the  rounril  of 
the  Socirty  tif  ArtN  a  sum  of  20/..  in  pmviilc  a  pruc,  to  be  called 
the  Siencns  Prize,  lo  be  offered  for  the  Xtcsi  application  of  gas 
to  hcatiag  and  cookixigin  dweUiop  (Clau  24  ia  the  lateifMiko^ 
Health  Exhibitiaa).  The  pilae  irfn  eonritt  of  a  gold  medal  or 

SOf«,  and  will  \>v  awardeil  umlt- r  the  same  cumlilions  a'i  the  prizes 
announces!  in  the  J ourni-il  cf  the  SiHtdy  of  Arts  nf  the  14th  inst. 

Thb  Senkenberg  Natural  Htatonr  Society  at  Frankfort  has 
bad  •  h«Mj  of  41VOO0I:  kfk  to  it  by  the  lots 


A  HVHAN  aVoll  haa  j*a«t  been  diioBwiitd  in  a  bed  of  day  near 
Podbaba  in  the  ne^bbonrhood  of  Prvgne.  A  few  day«  previously 
a  mammolh  tn»1t  was  found  in  the  »aiTie  locali  y.    The  colour  of 

ihc  skull  I'foves  ihai  it  was  lying  in  yellow  diluvial  loim.  It  i- 
reoiarkabie  on  account  of  iu  very  flat  for^cad  and  the  thickened 
oyebfDw  bonci,  fbn^  doady  approadking  fhe  wel'-known  Nean- 
derthal «kuK.  Its  facial  an^I-;  'icein';  tu  lie  even  smaller  than 
that  of  the  latter,  ahhough  an  exact  uieasurement  is  impotsible 
on  account  of  the  absence  of  part  of  the  jaw  bones.  Further 
details  oa  the  subject' will  be  pabli  bed  in  the  Tnufmt^t  tf  tkt 
Mkamtam  Atmdtmjt  of  Sekmnt. 

Tm  tnt  irember  bat  jii't  been  i«>iied  of  a  new  Itdian 

qoartrrly,  eniislcil  / ii  iVw.T.i  Sn'rtK^,  Uivifta  drlV  Istrutmu 
Supttiorr,  edited  liy  Prof.  Enrico  Caporali  of  Todi,  Umhna. 
Aa  implied  by  the  title,  the  aim  of  this  fwriodlcal  is  to  popolariae 
acientide  subjects,  and  to  chroaide  the  progren  of  discover)-  in 
Italy  and  aHroad.  The  editor  invilM  commuKications  in  the 
chief  Kuropcan  lanj^uages,  and  declares  that  his  efforts  » ill  be 
mainly  directed  to  promoting  the  a  ification  of  the  sctcnces  with 
■  vitv  to  the  aMaHte  eoaatiiwfaa  4<f  an  exact  |Jrfia«o|iliy.  To 
the  present  number  he  con'ribulcs  two  spirited  arid  Ienrne<\ 
papers  on  "  Modem  Thcught  in  Italy,"  .ind  on  "The  Pylha- 
gorical  Formula  of  Cosmic  Evolution."  The  ap)  camnce  of  such 
«  (mblication  in  a  smell  prorincial  tova  is  itself  a  striking  illus- 
tniioB  of  tba  geuentl  levhal  of  acrioot  atadiea  dMoe  the  «>ta- 
bUabnext  of  pdi  ieal  anity  i«  Italy. 

The  much  diM:,ivM_'l  iiut".tio;i  .^^  t.i  tlic  imrificision  of  WatCT  in 
rivers  "  by  ii!>cl(,"  that  i»,  by  the  mere  fact  of  its  ntoliailt  leems 
to  have  entared  iato  a  aaw  phaao.  Dr.  Pdil,  at  Paiasburc. 
hxs  recently  made  a  scries  of  bacterioscopic  measMfCaMllta  on  the 
waters  of  the  capital,  which  are  summed  up  in  the  last  issue  of 
the  Journal  0/  the  Russian  CkftnUal  Soeitty.  The  water  of  the 
Neva  itself  a]j>pean  lo  be  very  poor  in  bacteria,  namdy,  joo 
gfetma  in  a  cuiac  oentflBctrau  After  heavy  laiaa  tins  nanber 
ri-^es  to  4500,  and  to  6500  during  the  thawing  of  the  river.  The 
canals  of  St.  Petersburg,  on  the  contrary,  are  infcctc<l  with 
beuteria,  their  number  reaching  1 10,000  in  a  cubic  centimetre, 
even  duiog  good  weather.  The  same  is  true  vrith  r^rd 
to  die  conduits  of  water  (br  the  supply  of  the  city.   While  its 

clicmic.il  L()m|>iisitii)n  hardly  differs  from  th.U  of  the  Neva  (by 
which  they  are  >,upi>licd),  the  numl>cr  of  bacteria  rcachci  70,000, 
:  JOO  in  the  water  freely  taken  fnnn  ihcii'.i.r;  and  the 
Mr  was  foand  in  the  chief  oooduit,  althoagh  all  details 
of  its  oonstraetion  ate  the  sane  as  in  the  secondary  conduits. 
I~>r.  Pchl  cx|>tain>  this  anom.ily  by  the  rapidity  of  the  motion  of 
water,  and  he  has  ma<le  direct  experiments  in  order  to  ascertain 
thsU.  In  Act,  when  water  was  brooght  fetto  tapid  motion  for  an 
hour,  by  means  of  a  centrifugal  machine,  the  nimiber  of  deve- 
loping germs  was  rcilucetl  by  90  per  cent.  Further  experiments 
will  show  if  this  destruction  of  germs  is  clue  lo  the  moiii'ii  nf 
tli«  mass  of  water,  or  to  molecolar  motion.   The  getms,  among 


which  Dr.  Pelil  distinguishes  eight  Npccics,  ate  nut  killed  by  im- 
mer^oo  into  snow.  As  the  snow  begins  to  bll  it  brings  down  a 
great  number  of  germs,  whid)  namber  rapidly  diminishes  (from 
312  to  5;  after  n  throe  hours'  fall  of  snow,  nn  Tinimry  21,  18S4). 
while  their  numl>cr  on  the  surface  of  the  snow  increases,  perhaps  in 
consequence  of  the  evaporalioa  of  anow  or  of  the 
of  vapawoB  itasaifaoe. 


It  is  prapoaed,  Seieme  states,  to  estahlidi  a  noafhlf  ^HMrAtW 
Mettorvlfifieal  Jomrnal.  It  will  begin  with  from  twenty^foor  to 
thirty-two  octavo  jwgcs,  anil  will  he  crdarge<l  as  rapi<lly  as  is 
justified  by  the  support  given  it.  The  fint  number  will  probably 
appear  aboM  M19  i.  It  wiD  be  pabUdwd  in  Oetrait  by  Dr. 
\v.  H.  Bttir,  and  edited  by  FraC  M.  W.  Harrfnglan  of  Ann 

Arl)or. 

It  is  st.atc<i  that  the  carthquakci  of  March  25  in  Southern 
Hungary  were  also  severdy  Idt  at  Essegg,  at  Winkowzc,  and  at 
Funf k irchen.  At  DjakovBT  maajy  hoaaet  were  injured.  Another 
earthquake  was  remaiiced  at  Iidda  oa  Sfafdi  aS.  The  sbo^ 
bat  a  dkM  one  and  of  short  doiatioa. 


Fk'.m  the  Ki|.ort  for  1 883  of  the  (;la-j;ow  Mn>cnni  we  sec 
thai  it  had  225,129  viiutors  during  the  year.  There  were  large 
additioBs  to  the  Natwal  History  Depart  ment  during  the  year. 

Wb  have  dnady  nodced  M.  Edmrt's  anthvopolagiGa]  mea- 

•iiircnirn!-  in  the  Caucasus.  lie  publishes  now  in  the  Itvnlia  of 
the  i  iflis  tieogniphical  Society  (vol.  viii.)  his  further  measurements 
and  conclusions.  The  different  nationalities  appear  a^  follow* 
with  regard  to  thdr  cephalic  indexes :— Only  the  Adcrbaijan 
Taitan  are  meiocephalic  (79>4>.  all  othtn  behig  fandiyeephalic, 
the  in  \.-  '  in^-  S<ro  with  the  Kalmucks.  81-4  with  the  0«seti«, 
8f9  »i;h  the  .\dinhe  ari<l  Chechencs,  83-2  with  the  Uttlc- 
Russians,  837  with  the  ticorgians,  and  8s-6  with  the  Armenian*. 
A  high  index  was  found  for  the  Ixi^ines,  but  the  number  of 
measuiuuum  was  only  three.  As  to  the  bdi^  of  the  shall  the 
Ailcrbaiian  Tartars  have  the  highest  and  longest  head'i  ;  the 
.Armenians  the  shortest  .wl  highest  (71  i);  the  K.-ilmutks  the 
longest  but  lowest  (62-0) ;  while  the  Little- Russians,  the  Adighe. 
and  the  Georgians  affoni  intermediate  types*  the  heights  of  their 
skulls  varying  from  67-6  to  667.  All  the  above  natJOtaMtlea 
have  relatively  low  and  broad  or  chamiiprosf)]>ou>  faces,  there 
being,  however,  a  number  of  yulividuals  with  long  or  lepto- 
pwiaopoaa  Sicca,  especially  among  the  Tartan.  In  connection 
with  tin-  above  it  may  be  worth  noticing  the  meaaareBMnts  of  M. 
(.  haiitre  of  Lyons,  published  in  the  Bu'lelim  A  iSs  SteiM 
d'AnthrofoloiU  de  Lyon  for  1SS3.  It  results  from  his  nieasure- 
menu  made  on  1^7  Kurd  men  and  ai  women,  that  their  cephalic 
index  is  81*4 ;  tbey  are  thus  brediyoephaloMa,  and  sometimes 
mcsaticephalous.  The  in^lex  increases  with  those  Kurds  who 
live  dose  by  Armenians,  and  decreases  with  those  who  live  close 
by  Kedoufais.  Altogether  the  memoir  of  M.  Chantrc  ("  Apcrfu 
sur  Ics  caraotto  t^»'"«T'f«  des  Anshari^  et  des  Kourdes  ")  is 
an  imix>rtant  addition  to  ottr  knowledge  of  KonHstan,  aa  wdl  as 

his  seconil  memoir,  puVjlishc<l  in  the  same  scri.nl,  on  the  Stone 
and  Bronze  Ages  in  Western  Asia,  .Syria,  Mesopotamia,  Kurdistan, 
and  the  Ca 


It  appears  from  the  Caucasian  /utstia  that  the  Russian  Amo- 
daria  Expedition  has  arrived  at  tba  ibUowil^  eondn^'ions  :— The 
I  ban  branch  of  the  delta  of  the  Ann  COtttd  be  ea  ily  made 
navigable;  a*  to  the  po^  il  ility  of  bringing  the  water  of  the 
Amu  to  the  Gupian,  General  Glukhovsky's  Commission  doe» 
not  yet  giv*  a  definite  antwer,  b«t  it  couMders  it  nwst  probable. 
The  immense  and  di  cp  depres«ion  of  Sary-kamy-h  COald  be 
turned  by  the  canal  ;  the  neccsary  inclination  of  Icvd  exidtt 
and  the  immen'^e  desert  west  of  Khiva  could  l)e  irrigated  wllhoBt 
wifficalty  and  without  loss  to  the  oa>is  of  Khiva. 
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In  the  letter  signed  "O.  S."  [last  .week  (p.  525),  under 
tlie  heading  '*  Remarkable  SunseU,"  the  Fiench  tenn  iboakl  be 

pfiurt  d^oignon  and  not  vdure. 

The  additiofts  to  ilic  /uolo^ical  Society's  Gardem  during  the 
put  week  include  a  Maciquc  Monkey  (Maemau  tpmiripu  6  ) 
bgm  iBdk,  pnniitcd  by  Mrs.  F.  MoitinMr;  two  Secretary 
Vnttorea  (jNivjfMAinM/  rf/ti/ivomt)  from  South  Africa,  presented 
by  the  Rev.  (;.  II.  K.  I  i  k.  C.M.Z.S.  ;  a  Hhic  niul  Vdlow 
Macaw  {An  araraunai  from  t»outh  America,  presented  by  Mr. 
H.  W.  KiafdOB  ;  two  Coounaa  Peafowls  (Pitvo  critfm'tu  i  9  ) 
froai  India,  pre«entcd  by  Mr.  R.  F.  J.  Cobbett  Allen  ;  a 
CoRHBM  ViiHT  (  ri/kcrv  ttrut,  black  variety)  from  Hampshire, 
lirrscntcd  1<\  L  ini  I.'lndc^lH)roll^;h.  V. '/.>■.  :  a  ^■.^;;u:lrun<!i  Cat 
{/■'e/ij  yaguarundi)  frum  iMuth  America,  a  Leuhdorf's  Deer 
(Cervtu  UmAdtr0i)  bam  AnwoikBd,  two  Jendtoe^  Plurat* 
(fimeifAaiuj  gulitlmi)  from  \Ve«t  Africa,  three  SUnoeem 
Hombills  [Buca-oi  rhiiMtern  (J  9  9  )  from  the  Malay  Peninnla, 
two  Nej>ii!  WonxhWU  {Aceros  ntpalemsis  i  d  ),  .i  Green  Cochoa 
{fi^koa  viridu\,  two  Nepal  Tree  Pio  {,Dt  dndUa  ntfaltmit)^  a 
Gisy-bcaded  ThnHh  (7WnriWau«tiia«)fimn  Nepal,  ihraeBranxe 
Fruit  Pigeons  {Carpophaga  ,TnM\,  two  White  brca-tcd  Gallinulcs 
{GaUimUa  pkeenitura)  from  India,  two  White-backed  I'igeon> 
(O/mmAa  leutonola)  from  the  Ilimalajrat,  seven  Waxwings 
(Aw^tlit  gamUm),  two  Prateus  (Pnlau  mpdmm),  European, 
paitihaMd;  aLaeiaa'B  ^mikm.KPUatndMbuimmiihtmkOi3iMai, 
a  GeoflTroy's  Dove  {Mutrmitifivii  4 }  tnm  Bnudl,  iceehrcd  in 
exchai^. 

Ol/X  ASTRONOMICAL  COLUMN 

COMST  18840.— The  comet  notified  by  tekpasfroa  Mr. 
BDety  ai  havii^  been  discovered  in  the  oomlellatioB  Gnu, 
appears  to  have  been  detected  bv  Mr.  Ross,  a  yoaag  amateur 
aatronomcr  residing  at  Elstenrick,  near  Melbowaet  on  January 
7.  Observationiv  were  commenced  at  MellKNUMOil  lanaaiy  la, 
and  were  continued  to  February  4,  irtien  the  eouet  had  bceoine 
faint.    The  poeitiooi.  a»  int  eonHnaaicated  to  the 

than  one  obvioot 
made  by  Dr. 

 Jlbottmc)  appear  to 

be  itiaasdT  faaaccuiate,  a  circimmance  Att  wfll  prababiy  have 
catned  aaeleas  expenditure  of  thae  to  eomputers.  We  subjoin 
the  Mdbeom  orbit  with  one  cakahUed  b*  Mr.  Hind  from  the 
ohierration*  on  January  13  and  at  and  Fwruar)-  4,  a»  they  arc 
printed  in  ^Mrcr/  Xc:.-!;.,  No.  a579^— 

.M<lb':>urtic 


very  taiu.  ine  poauiooa,  a»  lust  eoonnanl 
Aitmmmtth*  NtiMfkltm,  ooatained  bmco  thai 
eiroiv  and  fateiatly  (aecoraqf  to  a  oompariMm 
KreuU  with  an  orfaJt  oaee  received  from  Mclbou 
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It  i*  tn  l>c  rcninrko-l  that  Dr.  Kreutz,  calculating^  from  the 
ML-HH>urn<~  orhit.  l1<>L■^  ni>[  icprixiuce  the  extreOM poiitioni  Mated 
to  have  I>cen  employed  in  its  computation. 

Variable  Siars. — On  comparing  the  late  Prof.  Ju1iu> 
Schmidt's  determinations  of  the  tines  of  minima  of  Algft  in 
iMj  with  the  fonnula  given  fay  Prof.  Sch:>nfeld  fai  hia  second 
catauuguc  of  variable  stars,  it  will  be  found  that,  by  a  OMan  of  the 
ob!>crv.ition«  between  August  14  and  December  4,  the  fomnla 
givc!>  the  miniamm  too  Intt-  )>y  fifiy-ei^  miontes.  The  mean 
annual  erron  for  the  |)cri<»l  I'sjS-^j  have  thown  inegularity. 
but  the  scpanle  tettilts  within  the  tame  year  diflfer  ooosiderably. 

Mr.  Baxendell  has  woriced  out  new  dement*  Ibr  K  Arietis 
from  hit  own  obterrationi  1859-81.   He  finds  ibr— 

Daya 

Maximnm  ...  Epoch  1S66,  >ept.  I'J  -f  18671  K. 
Minimum     ...     Epoch  1.S70.  Jan.  3"3  +  186*63  ^^ 

The  mean  interval  from  ni.i>,i:num  to  mininnim  it  99X> dayi^ and 
from  minimum  to  maximum  S77  days. 

THt  OBSERVATORV,  ClMaMKATl.— The  eeveath  part  of  the 
pnbUcations  of  thi»  Obseivatofy  has  appeared.   Farts  4,  5,  and 


■  6  were  devoted  by  Mr.  Orniond  .Stone  to  the  double-star  measure* 
I  m.i'if  with  the  Il-inch  refractor  in  the  1S77  So.     In  the 

'  new  p.iM  .iru  ^ivcn  the  ol)>crvation>  of  Loiin.-t>  in  thr  yc.irs  i!iSo- 
'  82.  ilii-ludinj^  luiincrnus  phv^ical  ot)>crvati()n.s  .is  well  a-,  nlorrva- 
tiun>  for  ]w)-.iliiin.  Ihtrc  1^  a  i<>mi>ariw)n  with  theory  of  the 
phcnonuna  in  the  lail  of  the  (;'<■'•■»>  H'nut  ■>t'  18S2.  In  a  nuint<cr 
of  ])lntcs  aio  iliuxtrated  the  telescopic  and  naked-eye  appearance 
of  the  great  comett  of  1881  and  i88s  andof  ttofiiatoooMtof 

llif  latter  year. 

Mr.  H.  C.  Wilson  is  in  teni]iorar\  charge  of  the  Cincinnati 
Ohservator)',  Mr.  Ormom!  St^me  ha\ing  been  ;4>pointcd  Profes- 
sor of  .^stmnomy  in  the  L  niver^ity  of  Vtiginia,  and  DiioGtoref 
the  Leaoder  McCormick  Ub:iervato(y. 

THE  "AsTftOKOMiKRBGmujCRArr.*'— Tbeftwthpaitof 
theeiglhMnthvolitmeof  the  7><«>irtHwMoftWtSocfaityi»fcmet 
It  oonlaiu  thej|Noeeedii^»  at  the  neetiag  hddia  Vieun  in  Sqp> 
temberhMtaadthentaalcritical  notices  of  nMnt  aetwaiMiiral 
pubUeationa ;  abo  leportt  on  the  progreit  of  the  huim.  uhtuva 
tions  from  thirteen  ooaervatoriea.  It  was  decided  to  hold  the 
next  meeting  at  Geneva  in  1885  ;  Prot  Auwcrs  was  ciiosen 
president  for  the  second  time,  with  Prof.  Gylden  as  vice-presi- 
dent, and  Prof».  Schonfeld  and  Sceliger  (now  at  Munich)  as 


PHYSICAL  NOTES 

The  transition-resistance  supposed  by  Poegendorff  to  exist  ia 
electrolytic  celts  betM  ceu  the  surface  of  the  diectrode  and  that-of 
the  electrolyte  in  contact  with  it  has  Isldy  been  investigated 

with  great  care  by  Prof.  J.  Gordon  Macgregor  in  soluli  ms  of 
very  pure  zinc  .sulphate,  n-'ing  electrodes  of  amalgamated  zinc. 
T^e  conclusion  arrive<i  at  was  that  surh  a  transitiaB-tairtnneab 
if  it  exists  at  all,  'n  less  than  o°oi25  of  an  ohm. 

In  another  piper  which  appears  in  the  TmntafliMu  «f  tkt 
Rcyal  Stcitty  of  Cmmada  Prof.  Macgregor  de>cribes  an  ingeaiaat 
arrangement  devised  l>y  him  for  meaburiiig  on  WheatitMi^t 
bridge  the  re  istances  of  electrolytes.  He  employs  alternate 
currents  produced  by  n  rotating  commstator  inserted  in  Ae 
droait  of  two  Daniell's  cells ;  and  in  order  to  nee  with  thb 
anaagenent  aa  ordinary  mirrdr-^lvaaometar,  hn  raomnaaiB 
the  cnnentt  ia  the  galvanomatir  drcnit  by  aMona  nf  Ja  aeeoal 
eomamtalor  miating  on  the  taata  ada  aa  the  fiiBt. 

The  annisa!  <-rs,i-i,'niof  the  Soci<?te  de  Physique,  of  Paris 
will  be  held  tin-.  \ear  on  .April  15  and  17  re"5]>ectively,  the  former 
Ijeing  liiwite  1  trictly  to  the  uieiiil'crs  of  the  Society.  Tbc-e 
meetings  will,  hy  the  iiivitalion  of  AJnii  al  .VIouchtz,  l>e  hel.i  ir. 
the  Obscrvatoire. 

A  NOTE  on  Hall's  effect  was  recently  read  'at  a  meeting  of  the 
I'hysical  Society  of  London  by  I'rof.  S.  P.  Thompson  and  Mr. 
CC  Starltiu:,  'I  hey  th.it  wbena  large  theetof  foilis  used, 
and  placed  V  lu  uetr  cally  m  a  concentrateJ fidd  between  poialad 
aaagnetic  p  de-,  so  that  the  junctions  and  c^nnectiom  are  qdle 
outside  the  inflacnee  of  tfie  held,  Hall's  effect  not  piodcM. 
They  find,  however,  an  alteration  in  the  equi  potential  lines  of 
the  curreat  in  the  strip  where  it  is  magnetised,  and  have  traced 
this  cfifect  to  a  change  in  the  resisUnce.  Stripe  of  opld  and  tin 
show  a  decrease,  strips  of  iron  a  slight  increaaa  or  retlataaos 
when  subjected  to  a  strong  msgnetic  field. 

ANOTHrR  paper  on  Hall's  effect  ap[>c.ars  in  the  current  number 
of  the  yi'urn,;/  d^  J'Ar  i/iic'  from  \he  pen  of  M.  Leduc.  In  thi> 
article  M.  Leduc  draw !.  a  diagram  of  the  eq  jipotenti.»J  linc3^  a«. 
according;  t  J  his  idea.s,  they  will  be  found  to  lie  between  the  tw* 
"  parasitical "  electrodes,  it  does  not  appear  whether  be  has 
verified  bis  vie»s  by  actual  detaraiinationt  of  the  poailiaa  of  Ae 
lines  of  equal  potential. 

Rowland's  famous  experiment  demonstrating  the  magaetic 
action  of  electric  convection  has  been  called  in  qoeatioai  by  Dr; 
E.  Lecher  of  Vienna.  In  Rowland's  original  rmperi—cal  tit 
dedrified  ntatiag  diafc  was  hoiixoatalt  and  llw  maciMtin  naadkb 
pcoteelad  fcmadectfwtatie  inflaanoet  by  bciagladMod  int 
metallic  caia,  waa  Ml  o«v  the  diik  at  a  pdat  near  the  < 
ference.  Dr.  LedKr,  in  attempting  to  repeat  the  ca| 
placed  the  rotating  ditk  in  a  vertieat  dane^  in  aait  be 
aontal ;  the  magnet  needle  waa  plaeea  panIM  to  tke  pSiae  tf 
tte  iUk  aad  ia  the  axis  of  iu  rotatian 
eoiland  naadlaof  a  Gaugain  galvaaeuMlar. 
ef/^^l(r4Mni/com«d>ith  giarhitc  wcit 


Digitized  by  Google 


r 


April  lO,  1884] 


NATURE 


559 


Am  a  Holti  BMUne  to  MtnMs  oT  aboot  1000  v 
Micd  on  as  ibiohit*  deetraowtcr.  Tbe  vdodtj  of  rotadoa 
«n  aloot  200  pmlttiSM  per  aaeand.  Ike  Ofctadlied  iwedk 
ms  protected  vMite  ftBridcn^aaA  m«  obwrrcd  in  iheosul 
WBT  Djr «  minw.  No  deflcelko  w  otemod  oitlHr  when  the 
diak  wwataiorwhan  it  roMed.  Dr.  Ledicr  intends  to  repeat 
lUnriudft  operiineat  frftli  ^  orlginnt  borlnotnl  ditpodtloa  of 
AedMt. 

Dr.  Lkcher  has  al  o  made  another  ex(  erim«nt  of  groat 
interest.  A  ray  of  light  was  divided,  :is  in  m^ny  cxi^rimciits 
on  interference,  into  tUn  parts,  whicl),  uflci  ]  i-sinj;  through  two 
[larallel  lruugii>,  « ere  caused  to  riumtf,  giving  the  ii  ual 
inteil'erence-l.ands.  I  he  troughs  contained  strong  solutions  of 
I'.ilratc  of  Mlvcr.  Hy  means  of  elrctr' des  uf  •iiver  an  electric 
cumrit  of  6  amperes  strength  «a.s  carried  in  opposite  directions 
along  the  troughs  &o  that  in  one  tr.  iigh  the  current  flowed  with 
the  light,  and  ni  the  other  against  it.  Hut  in  ik>  ca<e  was  any 
ditplaccmcm  of  the  (riiwet  ofaterved.  Dr.  Lecher  ooncladeii 
that  tbe  velocity  of  light  S  net  inHnenced  I17  a  carrtnt  fl»«ing 
thioegh  the  Boiiom, 

Ol.  Lwimfau  mde  a  third  and  »UU  more  interesting  cx- 
perinwnt,  Mtended,  however,  like  tlie  preceding  with  a  negative 
reirit  This  was  an  attempt  to  prove  wlieiher  Fanidajr'B  famons 
experiment  of  rotating  the  plane  of  polaii-ation  by  an  electric 
corrent  conM  be  inverted.  He  has  attempted  to  generate  cur- 
rent! lij  rotating  the  plane  of  |x>larisatiin  of  light.  Thearrangc- 
Bent  was  as  follows  : — A  ray  of  plane-polarised  light  wa<  sent 
through  the  interior  of  two  powerful  helices  of  wire  Min.iteii  at 
-lome  distance  from  one  another.  T;. rough  the  (irst  of  tiic-e  a 
]  owcrfu!  alternate  current  was  «eni,  which  impressed  upon  the 
ray  a  r.ij  id  oscillation  of  its  plane  of  pfilarisal ion.  The  ^cc  md 
heli.x  «a»  connected  to  a  sensitive  receiving  telcphjnc  in  the 
hope  ihnt  ounds  might  therein  Ke  heard,  as  w. luld  l>c  the  ca-x  if 
the  rapid  totalioiis  111  the  plane  of  i>oI.irisal ion  rf  the  ray  were 
capable  of  setting  up  currents  in  the  surrounding  wiie.  Abso- 

ioiicijr  MAin(  wa^  nowevcff 


BACTERIA 

A   VERY  diUfawaiihed  aadience  assembled  at  the  Parkes 
Museum  on  Thursday  evening,  March  27,  to  witaesi  Mr. 
Watson  Cheync's  demoniitration  of  pathogenic  micro- organisau. 
Tlie  cliair  was  taken  by  Sir  Joseph  Lister,  fiart.    After  stating 
that  the  great  group  commoiujr  called  Bacteria  might  moat  con- 
vcBieBtiy  be  safadividcd  into  fear  claaici   (t)  Uiorooocd  (round 
bodiea]^  (a)  Bncttria  (naU  otal  or  rad-abaMd  bodicaX  (3) 
Badni  (lange  rod-shaped  hodiea),  and  (4)  SpiroeiMelK  nd 
Spirilla  (rods  spirally  tM  istcd),  and  dwdling  on  the  great  variety 
aa  well  as  importaoce  of  the  varioea  parts  pbjed  by  this  great 
group  in  the  eeoaanj  of  natoie,  Mr.  Walaen  Cbeyne  demon- 
alntad  nanieiona  odoo  photographa  taken  hv  Dr.  Robert  Koch, 
Mwcllaa  aoHM  dsnariags  br  meaat  of  a  uaeiight  apparatus. 
Ho  otemd  fhnt  OMtt  difawcea  calaitd  anseog  the  various 
baOteita  iti  their  benavloiir  towaidi  the  hnmanbodjr :  tome  could 
be  injrcird  without  caoiing  any  injury,  others  cruld  not  grow  in 
the  living  ixdy,  but  could  develop  in  dead  portions  of  tL-sae  and 
the  secretions  of  wooad^i  gMag  nae  to  poiaonous  products.  The 
true  pathogenic  organisms  were  ahle  to  atuck  the  living  body 
and  multiply  in  it ;  they  included  the  organisms  which  found 
entrance  through  some  wound,  giving  li  e  to  the  traumatic  in- 
fective diseases,  and  others  w  hich  c  juUI  ol>tain  entrance  without 
obt;ervable  «onrd.    Further,  certain  crgai.isniS,  such  as  the /»'. 
anthmtis,  were  tajal  le  of  growing  outside  the  1  cdy  in  dead 
organic  ml  stance,  while  other',  such  as  the  B.  lu^a\uU>sis,  mere 
apparent!)  o!,lv  u]  .>.!  Ic  of  uti.i  iopnicnt  in  the  living  organism 
ur  uncJcr  arlitii.i.il  coipalinii ,  w  inch  rc;  irxiucctl  to  sotr.e  degree 
iho^c  existing  in  the  ti-sue.  of  \( arui-li'ooded  animals,  tin  ugh 
caj>aldc  «  f  long  retair.iiig  their  vitality  in  llie  dry  state.    With  re- 
gard to  the  trauui.itic  iiilcctive  diseases,  he  thought  that  the  most 
ab<>ulutc  [  roof  ii.id  Uei  n  ^llrlli^llcd  that  the  bacteria  found  in  them, 
an<l  i.otliii  g  el  e,  were  the  cau^es  of  these  di  ta  t>.     l  oistablish 
&uch  a  jiropcisitiun  it  was  neccss^iry  that  an  on^anism  uf  a  definite 
form  and  with  dcftiiite  charactc: isttts  should  a^A.^y^  Lc  found  in 
the  IdcK  (1  or  in  the  affected  (art.    The  Moid  or  ih.'  iffeotid  part 
when  inrtiibtcd  into  another  animal  of  the  s,in  c  -i  rcr  nui-.t 
pixx-iucc  the  .-auie  dLsea^e.    When  the  blood  or  the  alicclcd  part 
was  inoculnted  on  a  suitable -soil  outside  the  body,  the  micro- 
orvanismsgrew,and  must  be  indefinitely  propagated  on  similar  soiL 
WbBtt  in  Qdi  aaaaw  Ihn  eipuina.hnd  been  nrnnled  fran 


the  icoaiMoflheaMteriabinwUdidiey  were  emhcddcd,  their 
iaocnlaliM  in  aaaaimal  tanst  prndnce  afaia  the  same  disease, 
the  same  orgsaiaaH  bdng  ioaad  In  the  diseased  parts.  These 
eoodittowlMM  aoirbeen  fldfiDcd  with  regard  to  anthrax,  septi- 
caemia of  the  BMMSC^  erysipelas,  tuberculosis,  glanders,  and 
acute  pneomeoia.     Widi  regard  to  typhoid  fever,  relap&iug 
fever,  eholeia,  and  ague,  tlie  evUence  was  very  strong,  but  not 
eooclusive.   Mr.  Wataoa  Cheyae  concluded  by  dwelling  on  the 
!  importance  of  surrounding  circumstance*,  chiefly  those  summed 
'  up  in  the  phrase  unhygienic  conditions,  as  oonoomiUot  causes  of 
I  di  ease  by  preparing  the  blood  for  the  attacks  of  theaa  nueto* 

crganisms. 

The  ch^iirman.  Sir  Joseph  Lifter,  dwelt  u-i  m  ihrr  important 
I  fict  that  the  or^ani^ms  which  jtrrHlucL-d  j  .irticular  ih^cascs  were 
i  onlv  a';]'.-  •,  .  i!.''.o!0;V  luijcr  v^i;,  C'iniliM  >n«,  instancing 

she  I 'acilhis  tt hich  cau-e  1  -cptic.riiin  m  the  liuusc  mouse,  but 
which  was  unable  to  produce  any  dcleteriou-.  effect  on  the  field 
mouse.  He  thought  this  fact,  which  showed  that  the  very 
sli;;ht  dilTcrcncc  in  the  blood  of  these  t«o  animals  was  sufticicnt 
to  alter  the  conaitious  favourable  to  the  development  of  the 
bacteiia,  might  pruvc  of  very  great  interest,  as  it  wa»  possible  to 
Conceive  that  by  the  administration  of  some  metlicincs,  sutTicient 
alteration  might  be  produced  in  the  blood  of  the  human  system 
to  kill  off  or  to  prevent  the  development  of  any  special  bacteria 
on  tbe  tirst  appearance  of  the  sympto  ns  of  the  disease  in  the 
patient  .'sir  Joseph  Listtr  concluded  by  referiiug  at  some  length 
to  the  inipni  lance  of  Pasteur"*  researche-  on  moditidl  vim-. 

I'rof.  I  iumphry  paid  an  el  oquent  tribute  totbcgreat  work  which 
."^ir  Joseph  Lifter  h  ni  .iiic:  i;.  'chicved,  aadlooned  ftetnidwith 
a  large  hope  to  the  future  of  medicine. 


THE  STABILU  V  OF  SHU'S 

PROFESSOR  ELGAR  has  recently  made  two  important 
^     contiibuiions  to  this  important  question ;  the  first  was 


read  before  the  Royal  Sccicty  on  March  13  la»t,  Tbe  main 
object  of  the  paper  was  to  exhibit  tbe  manner  in  which  the 
stability  of  a  ship  varies  with  chaagc*  of  load  and  draught 
of  water  such  as  merchant  steamers  are  liable  to.  Kooe 
of  the  properties  possessed  by  a  ship  is  more  vital  to  bcr 
safety  and  efficiency  than  that  of  subility.  At  tbe  tame 
ttano  Booe  is  dependent  for  iu  existence  and  aoMmat  upon  ao 
many  or  such  diverse  and  variable  dreomstances  as  it  The 
stabnilT  of  a  ship,  both  as  regards  moaunt  and  range,  is  afliecled 
not  only  by  the  position  of  her  centre  of  navity*  wuch  laqp^ 
depends  upon  stowage,  hut  also  by  drau^t  of  water.  If  the 
centre  of  gravihr  be  aept  iicd  in  position  at  various  draughts  of 
water,  the  stability  will  atQl  vary  very  couiderablv  with  tho 
draught,  and  often  in  a  nanncr  that  contains  deaente  of 
daiger. 

Ihe  ninat  pnctiet  bi  lavaslintiof  a  aUp^  ttability  is  to  aden« 
hite  a  curve  imF  OKtaoenlras  and  one  or  more  earvet  of  stability 

at  certain  fixed  dranflhts  of  water  and  with  given  positions  of 
centre  of  ijtavity.  The  cuive  of  metacentres  gives  the  height  at 
all  drau/hu  of  water  above  which  the  centre  of  gravity  cannot 
be  raised  without  making  the  ship  unstable  when  npr^t,  and 
causing  her  to  lie  over  more  or  lesi  to  one  Me.  The  ordinates 
of  the  curve  of  stability  represent  the  let^hs  of  the  righting 
arm-,  which,  multiplied  by  the  weight  ot  the  ship,  give  the 
righting  moments  at  all  anglei>  of  inc-lination  from  the  upright. 
The  .stal  ili;y  oC  numero  us  vessels,  iK.th  of  the  Royal  Navy  and 
mercantile  uiariuc,  have  been  invc  tigatc<l  in  this  manner  for 
certain  draughts  of  water,  and  a  great  amount  of  inforujation 
obtained  respecting  the  variation  of  sta't  ili'.y  with  inclinatii.n  at 
such  dr-iught-,  and  the  ainjlc  at  which  the  stability  varii.shcs  in 
many  c!a -M'-.  of  ^hi I .  I  he  peculiar  dangers  attaching  to  low 
freelcird,  e-M'-cially  wluii  as^  ciatfd  with  a  high  ecatN  Of 
gravity,  have  been  fully  di  cu^  ed  ai  d  made  known. 

Curves  of  -tability  have  been  cliictly  constructed  for  deep  and 
modi  rate  draughts  ;  the  character  of  the  stability  which  is  often 
to  be  found  assOkiateil  «itli  very  light  draught,  appears  to  h.tve 
hitherto  e-cified  attention  .As  a  in.itter  of  fact,  light  draught  is 
often  as  unfavourable  to  stability  as  I  ju  frec-b.>ard,  and  in  !OiiiC 
c.as<?s  ini  re  ^i.  The  general  ojuni  11-.  that  have  li.l  recently  pre- 
v,",ikd  i;p'  n  the  subject  appear  to  h.  vc  been  ba^td  upon  a  vague 
luiprcs  ii  n  that  --o  Ions;  as  a  vessel  ha^  a  high  -1  Ic  r  ut  of  w  ater, 
and  any  metacentric  luigbt,  she  will  liave^^reit  righting  moments 
at  lam  angles  <rf  inclination  and  a  large  range  of  stability.  It 
was  aiiowB  at  tha  Dafkiu  inqoity,  hdd  bylar  E.  J.  Rtad  in 
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July  ImI,  that  these  opiniont  Urgely  prevailed  and  were 
erroneous. 

Prof.  Elgar  w.-i«  ralUd  upon  to  make  &omc  invc^tigati  m  re- 
«petiting  the  ttabihty  po^M:iscd  by  the  Da/Ane  at  the  time  ii(  the 
diM^ter  which  happened  to  her,  and  lo  give  evidence  re-j  o^fing 
the  same.  He  afserwards  p  iinleil  nr,  in  i  L  ilt;  t  ■  tiie  //•v  j 
of  September  i  last,  Mjme  of  the  c  'Uii'lcraU  iis  wliicii  -)'.>vi  u  ly 
apply  to  lif^hl  dr;iU|;lit  stal  i'.ity.  'Flic  lirst,  which  it  ajipcar.'.  had 
never  l>efi)re  l>eeii  .sla'.cil,  i>  that  any  horn  'fjcntou^  t1  laliii^j  b.idy 
which  i>  5ytnmc!:iL.U  .iS  lut  the  tliiee  priiici|)al  axes  at  the  centre 
of  gravity  —  luch  .is  a  tcct.iin^ular  inisiii  or  an  el'ipjoul  — will 
have  the  >aiiic  m  mieiit  'if  stability  at  cipial  anj;lrs  uf  inclinatiati, 
whether  tl  latinit  a',  a  light  draught  with  a  ■.  l  atl  volume  I  clow 
water,  or  at  a  deep  draught  with  a  >imilar  v  olume  abov.-  uatcr. 
For  instance,  if  a  hom  geiieDU>  |iri»in  of  sy  nmctr i.  \1  cro^^- 
MCtioD  5  feet  high  floAt  at  a  dra.uht  of  i  it  wil!  then  have 

precisely  the  same  m  Miicn:  of  stability  at  etpul  angles  of  inclina- 
tion, and  c  jhso jut-ntly  the  sa.iiC  curve  of  stability  throui^h  )Ut,  as 
if  it  were  \o\i\r  i  —  ssithout  altering  tlie  j^osiiion  of  the  cetitre  o' 
gravity—  till  it  had  4  feet  draught  of  water,  nnd  1  fu  .t  of  free 
bjard.  I  r  mi  this  it  foil  )W>  that,  in  4uch  clcniei.larv  forms  <.( 
rtjatiii^;  b>ilits,  l;ghtnc-.s  of  draught  has  the  same  ttlect  ujnm 
utabtlity  as  1  j»  ne  s  of  freebjard  ;  and  if  a  1  >w  fieeb  .aid  i*  un- 
favourable to  stability,  so  alsn,  and  precisely  to  the  same  extent, 
is  a  correspondingly  light  <lraui;ht  of  water.  This  proposi.ion 
can  be  made  still  more  general,  a>  it  applies  to  lionKigencoiis 
bjdies  of  any  form  of  cfoss-seclioii  which  revolve  about  an 
hjrizontal  axt«  fixed  only  in  directio  n  From  this  may  be 
tleduoed  the  rcsutu  given  by  Atwood  in  bin  paper*  read  before 
tiMRojral  Society  in  1796  and  179S  reapedingthe  positions  of 
•auilibnatn  and  other  peculiarities  CMiiected  with  the  ktabtliiy 
of  Aoatiuff  bjdies. 

In  considering  the  stabilii  y  of  a  shi  p  at  variooi  dnii^hta  oT  tvater, 
and  cimparim;  it  with  th  it  of  the  class  of  figures  above  dtMcribed, 
OMidifiaiKMl  require  to  be  made  for  the  departure  from  gym- 
metry  of  fcnb  "■''^  ^^^^  '^><=  extent  to  which  the  vertical  p  sition 
of  tM  ocotre  of  gravity  diffen  Cron  what  it  woald  be  if  the 
external  mrfaoe  indoied  a  boaojeneous  Toltmie.  Prof.  Elgar 
has  dom  thii  with  great  fiiUooa  of  detail  fat  his  paper,  and 
•hows,  bur  means  of  citffei^  how  dwstabiiHjrwks  with  draoght 
atf  water  at  eon  tant  Mgks  of  iadination  in  various  geojMtrical 
fionn*  of  floatiasbodlei^  ond  In  a  large  passenger  sicaiBef  of 
•wdinaiy  Ijrpe.  The eorveii  thns  dealt  with  are  eurves  of  ri^ihting 
mooMatt,  and  net  nMfdv  ejrvot  of  kmtha  of  right iag  arm. 
The  ordinary  ennw  oT  stabUity  ia  n-naOy  made  for  lengtlu  of 
righting  arm,  beeauie  the  dlipkcamsnt  is  isoast  nt,  and  tlw  sane 
curve  therefore  gives  upon  diflannt  scila^  dtlisr  kqgtha  of 
righting  arm  or  lighting  mumenli.  In  the  vertical  or  cron 
curves  of  stability,  however,  such  as  are  now  being  dealt  with, 
draught,  and  therefore  displacement,  b  one  of  the  variable  t^u  in- 
utie>,  and  curves  of  righting  moa>enti  are  of  a  very  different 
character  from  curves  of  righting  am.  Complete  croas  curves 
for  a  ship,  from  which  ordiniry  curves  of  stabilitv  cm  imme- 
diately be  obtained  for  any  draught  of  water  and  position  of 
centre  of  gravity,  can  lie  con  tructed  i|^  •  few  days  with  the  aid 

of  Amslcr's  mechanical  integralor. 

Prof.  EI;;ar  b.ho*>  conclusively  the  necc  sity  in  ui.Miy  civcs  of 
rcjardinjj  the  stability  of  a  ihij"  fro.11  the  p  )int  of  v:c.v  of  varia- 
tiijn  ii.;!uinL;  :ii  i.  e  it  with  tiraught  of  water,  the  angle  of 
iiicli  i  Uii>ji  heinj;  e  m-.tant,  instead  of  froai  that  of  variati  n  of 
liijhting  moment  wi;;i  ni^lo  of  inclination,  the  dr.uiL^lit  being 
c  mst  ml,  as  is  Usually  done;  or  rather  of  coiiilenn^  llie  sib- 
ject  from  bath  points  of  view  instca  I  of  ahno-t  cxijla-tvcly  fio  n 
ihe  latter.  He  al'^  shiws  th»t  it  is  necessary  to  nivc^tif;atc, 
more  fully  than  has  fjrmcrlv  been  done,  the  moin«at>  and  rangr 
uf  ftability  of  ships  and  other  structures  that  may  Le  intended 

to  float  at  veiy  light  danglitt  of  water. 

Prof.  El^'s  second  pa|>er  was  read  last  week  at  the  meeting 
of  the  Institute  of  Naval  .\rchitecl> ;  its  title  w.-i&  "The  Use  of 
Stability  Calculations  in  Regulating  the  Ix^ading  of  Steamers." 

The  stability  of  ships.  Prof.  Klgar  went  on  to  say,  is  a  subject 
that  has  received  a  ctmsiderabic  amount  of  theoretical  investyja- 
tion  during  rei.eiit  years.  The  general  character  of  the  stability 
of  certain  classes  of  ships,  and  the  circumstances  which  affect  it, 
have  been  largely  aseerlained  and  m.adc  known  ;  while  the 
methods  of  jKrionning  the  re<|iiisitf  calculations — i's|Kcially  when 
large  angles  of  inclination  are  Uing  de.dl  with — have  been 
greatly  improved.    Curve:*  of  !>tability  have  been  coiutructed 


shijis  of  various  classes,  both  for 


and  made  public  in  iiumcii 
war  and  liiertaiitiie  ]>urjH)scs, 

The  results  <if  the  investigations  ih.i'-  liavc  :hiis  \>cin  made 
arei'i  i^n-.i;  \.diie  ti.  n;\\al  arehitetts  aisM  iiunnl  -ih  ri.o,  and 
enable  llu  iutM  know  nuu  h  more  lesjicttiiii^  ll'.c  aCjal  stability 
oftin  [1  i"rs,,il  ].\  ■.liips  than  w.ts  possii-k-  with  ihc  innK.'rfect 
data  a\.i;l.iblL-  in  former  ye.Trs.  In  the  easi-  of  shij^s  that  are 
built  tor  juircly  war  and  smne  other  s|>ccial  purixise-,.  the 
ordinary  slal)ii!ty  calculations  enable  instructions  to  l>e  re.^  lily 
framed  respecting  the  stability  they  jxc^ess  uiiler  ni.lin.iry 
working  conditions,  or  in  such  critical  circumstance  as  may 
p.issibly  .Kcur  iluiing  theit  career.  .\iiy  risks  of  insiabiiily  that 
niay  exist,  or  arise  in  certain  contingencies,  may  be  ascertained, 
and  the  precautionary  nieaanes  neocmaiy  fcr  ooonteractiag  tbcm 

dc\iseil  and  ["linled  out. 

I  he  priiblem  that  h.is  to  be  dealt  with  in  advising  tlurso  in 
chari^c  of  \»  ar  ships  how  to  cfl'cctuallv  guard  a^ain>t  instability, 
i>  Wi  ll  witliin  the  giasp  of  the  naval  :i:.lint  .j.  In  -.uh  vcss^ 
the  loading  is  mainly  of  a  pcrmanenl  character,  while  that  part 
of  it  w  hich  is  subject  Ut  variation,  such  as  coals,  Ntores,  animu- 
niti'iii,  \c.,  varies  in  a  m.inncr  which  can  1h-  readily  taken  into 
account  in  the  calculatiims.  Curves  of  stability  that  arc  con- 
structed for  war  shij's  for  three  leading  condition-,  v;/.  M  t  the 
fullydaileii  ciiulitiiKi  ;  (2)  the  s.uue,  but  with  all  tlie  coal-  i  .in- 
suined  ;  and  (3)  the  liidit  condition  with  all  coals,  ainmunuion. 
and  consumable  stores  expcndc-ii,  are  usually  sufficient  to  enable 
full  instructions  to  lie  framed  for  the  prevention  of  instabdily. 
In  some  war  ships  there  are  other  critical  conditions  which  may 
re(juire  consideration,  such  as  the  possible  injury  and  Liyirw; 
oj>cn  10  the  sea,  of  cuitipartmcnts  not  protected  by  armour  ;  but 
in  all  these  cases  the  conditions  arc  comparatively  fixed,  and  may 
be  allowed  for  in  the  calculations.  When  curves  of  stability 
have  once  been  oooitructctl  for  a  war  ship  to  represent  the 
various  critical  conditions  to  which  she  may  be  subjccic-d.  they 
are  always  applicable,  and  may  be  relied  Spon  to  fumii>h,  at 
any  time,  a  sate  guide  to  her  stability. 

It!  'he  ca>e  of  mercantile  steamers,  however,  except  such  as 
I  .1.)  iiu  ai  j.n  ci.ible  weight  of  cirgo,  the  problem  of  bow  to 
apply  the  results  of  stability  calculations  lo  the  goidanoe  d 
tnow  who  liave  to  work  and  stow  them  is  of  an  etfaiely  di^ 
fercnt  character.  The  naval  architect  cannot  control,  or  evea 
estimate,  the  amounts  and  positions  of  centre  of  gravity  of  the 
vanoua  items  of  weight  that  make  up  the  loading  to  aajIdiiBg 
1:1..   degme  of  certainty  as  m  war  ships.    There  an 


like  the  same  donee 

many  steamem  afloat  in  which  ttie  catgo  is  nearly' or  qnite  twice 
the  total  weight  of  the  vcssd,  together  with  her  maHiiiiiPiy  aad 
eqnqmient.  In  sedk  cases  Ae  aind  ardiitect  can  ooIt  oenlnl 
in  the  design  afaont  oae-Ofad  of  the  total  wei|^  of  the  vcssd 
and  her  cargo,  leaving  the  icmainiim  two<diiids  ia  die  handa  ef 
the  owner,  master,  or  stevedore.  It  is  dbndUSt  therdbie.  that 
whatever  may  be  the  ipialities  of  dM  tmftf^tmA  m  respect  of 
StabUity,  these  may  l>c  greatly  nodfied  Or  aoMt  aheml  hy 
the  manner  in  which  she  is  loaded.  It  is  the  loading  to  which 


we  most  look  in  the  large  propoftian  of  caigo-carryinig  ati 
for  the  dne  preservatmn  of  sadi  slahilitjr  as  is  oeocssaij  for 

safety  at  sea. 

It  is  in  this  direction  also  that  we  have  to  look  for  the  cause 
of  a  great  many  of  those  losses  which  have  occurred  at  sea 
during  recent  years,  and  to  which  attention  was  first  prominently 
called  by  Mr.  B.  Martell,  the  Chief  Surv  eyor  of  IJovd's  Register 
Society,  in  a  paper  read  before  this  Institution  in  iSSo  ujxin  the 
causes  of  unseaworthiness  in  merchant  steamers.  Mr.  Marte!" 
attrihutcil,  and  quite  rightly  so,  a  gicat  m.iny  of  the  I* 
steamers  to  instability  ;  and  there  can  Ix;  no  doubt  that  tK:> 
cause  of  lovs  still  continues  to  operate  vciy  largely.  The 
evidence  given  at  liUianl  of  Trade  inquiries  in  cases  of  mis^iiig 
steamers  is  constantly  )H)inting  to  instabililv  as  the  cau-e  uf  insv 
although  the  lull  meaning  and  weight  of  the  cvidenci-  in  iv  not 
always  l>e  fully  and  accurately  appieciated  at  thr-e  inipurio.  It 
ollcn  diverts  atlenticm  from  the  main  cause  of  I0-,  1,.  siy  ih:-l 
it  occurre.l  !K:cau>c  the  ship  was  unstalile.  The  fact  is,  that  the 
ship  has  freipicntly  so  little  to  do  w  ith  the  matter,  and  the  stuw.igc 
so  imi.  h,  that  it  is  the  latter  which  should  be  blanietl  for  thr 
instability,  and  not  the  ship  herself.  When  a  ship  is  fniill  f  j- 
a  particular  trade  and  for  the  pvir|)ose  of  carrying  certain  s|xxiIk 
cargoes  she  may  then,  of  course,  l>e  so  deMgned  as  to  W  ouijc 
stalile,  in  all  ronditinns,  while  thus  employed  ;  but  when  \c-^-<'.- 
are  built,  as  they  often  arc,  to  dimensions  fixed  hv  owners,  t  ' 
general  trading  purposes,  it  is  seldom  |)f>ssible  foi  the  dv->:gn.: 
to  provide  against  ^instability  ari«og  in  xnae  passible  or  coe- 
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ct'ivjlilf  i.iiLurn-.'..incL>  nf  l'i.i4;ni^.  Thf  "luc  [iie>or\ A'.ion  of 
liability  in  siith  casi->  rciiunc-.  lu  Ih:  wntclictl  aiul  (ir<j\i  li;(l  for 
by  ihonc  who  control  the  lo.v.lini;. 

It  is  erroneous  10  sili>lKi-.e,  a>  .i))[icai  >  t'l  Ijc  >'juu-tiiue.i  tl.jnc, 
lli.u  .1  car^jo-cirryiiig  -IcaiiiLi  >liiiulii  Ik.'  m>  1. ni'-lrurtcd  anil  pro- 
)Kir.ionc'i  a.i  to  run  no  riik  of  ticconiini;  u[i>taMi.-,  hnwfvcr  she 
laay  lailcn.  If  thi^  idea  were  acle>l  iip'iii,  ^iieli  a  nuxle  uf 
preventing  in^tahiiity,  hnwever  easy  and  |ilausiMe  it  may  at  (ir>t 
Mgfat  appear  tu  Lie,  woiiM  only  defeat  the  desired  ohjec".  of  pro 
motin^  safety  at  sea,  t>ecaiise  it  vvovdd  make  many  vessels  <lan- 
geroitsly  stili  whm  laden  witli  some  classes  ot  eaiL^o.  I'hc  true 
and  reasonable  mode  of  ])r'H;e  lure  is  not  to  attempt  to  construet 
A  ship  so  that  slu  hjII  in  si.ihle  however  she  niiy  Ite  laden,  but 
to  sec  that  any  tenden<  \  she  tn  iy  have  towards  iirslahility  if 

any  sueh  evist  -  is  iindeislo  .  l  !:y  ;1         v\  ehari;e  of  her,  and 

thai  she  is  always  laden  «ith  ear.tiil  lefeteiice  to  it.  There  are 
no  steamers  afloat,  whatever  ten  ieiiey  tliey  ma;,  have  towards 
in-tal'ility  as  soinetimes  laden,  that  ihey  may  not  l>e  kept  per- 
fccily  s,ile  if  treated  with  full  knowledge  of  what  their  sial):lily 
is,  and  the  stowage  reijulated  aeeordinijly.  <  )nc  j^real  problem 
that  the  mcreantilc  naval  architect  has  just  now  to  solve  is,  how 
any  dangerous  features  of  a  ship's  si.il)ility  are  to  be  in.vlc  clearly 
known  to  those  in  charge  of  her,  and  in  what  manner  they  can 
be  best  taught  to  regulate  the  loading  in  cases  where  sjjccial  care 
may  be  requircil. 

It  is  sometimes  Mippo^ed  that  owners  an<l  masters  are  not  only 
negligent,  but  indiflferent  in  this  matter  ;  ami  that  they  deliberately 
re/nun  from  any  consideration  of  it.  It  h;vs  tn:en  stated  that 
there  are  no  owners  who  avail  themselves  of  the  knowledge  of 
Dtability  noir  reatlily  obtainable  as  a  guide  in  the  siotta^c  and 
safe  working  of  their  ships.  These  are  v  iews  w  hich  my  expert- 
cnoe  does  not  enable  oic  to  indorse.  1  !  ive  found,  on  the 
oootniy,  that  many  of  .our  leading  ..wn  i  f  passenger  and 
eai;fl>  steamen  are  extremely  anxi<ms  aU,ut  the  matter :  and  not 
adj  anxiotut,  but  thc^  adopt  all  means  that  he  withm  their 
power  of  deaJing  practically  with  it.  The  great  sttunbliog-bloclc 
tbejr  nsaallj  meet  with,  however,  is  the  intriosic  diAcalty  of  the 
!>ub|ect. 

Ownecs  ud  niasten  have  their  own  nKxleii  of  thought  and 
their  own  practical  methods  of  ascertaining  and  regulating  the 
atJ^iUty  ot  their  ship«,  which  are  often  auitc  sufficient  for  the 
purpose.    Tbey  can  tot  well  cenpfefacna  whether  a  vessel  will 
aland  np  when  lUtt  wtthoot  baOas^  and,  if  not,  how  much  it 
will  ceqitfaw  to  aaEe  her  do  so.  Thnean  also  understand  if  »he 
is  loo  stUrwhen  faulen  with  heavy  dead-wdgl>t  OUKOca  placed 
low  down  in  the  hold  :  or  if  she  hecomes  unduly  tender  when 
laden  with  light  cargoes  of  whidi  noie  than  a  certain  quantity  is 
pheed  ia  the  'tween  decks.  They  haTe  not,  however,  had  the 
tecbnical  traidiig  and  experience  whidi  is  requishe  to  cnabk 
them  to  undantnnd  and  dad  with  aetaoenties,  eentics  of  gravity, 
and  curves  of  stabOily ;  and  to  make  all  those  allowanoes  for 
constant  variatiom  in  dnnght  of  uai,r  uvl  po»ttiaii  of  centre  of 
gravity  which  the  different  cargoes  iliey  carry  render  neces-sary. 
Some  owners  have  recently  obtained  curves  of  metaoentres  and 
curves  of  stability  for  their  shijw,  constructed  for  certain  draughts 
of  w.-itcr  arid  deM:riptions  of  cargo.    I'hcse  curves,  as  a  rule, 
arc  put  to  no  real  practical  use  by  them,  as  they  find  Ihemsclvcs 
unable  to  apply  stability  information  in  this  highly  specialised 
Form  to  the  nccurate  and  reliable  treatment  of  the  various  ques- 
ioiis  that  aiise  in  loading;,  or  to  compare  it  With  the  ItlUltl  of 
heir  ort  ri  jiulgment  and  e\|>ericncc, 

T'he  above  course  has  lately  been  taken  in  m.tny  cases  because 
>f  the  opinions  which  have  l)cen  expressed  that  the  way  to  jire- 
ent  ships  licinj;  1  -si  tlinui^li  w.int  of  stability  is  to  supply  the 
nastert.  with  paitieidars  of  the  metaeeiitrie  heijjht  and  a  curve  or 
iirves  of  stability.  I'hc  Wreek  t'ominissioner  .idvotates  this 
otirsc,  and  api>eais  to  (.nteitain  no  doal^t  as  to  its  desirability 
n<l  practie.il  eflicacy.  His  objeel  is  a  most  praisew<jrtliy  one, 
lUt  I  <io  not  believe  it  to  be  possiiile  to  eaity  it  out  in  the  way 
^  suggest.-..  1  be  aii  .  ii  e  !u  ;;i\es  is  biased  ii)>on  the  l)elief  that 
lipnia-stors  arnl  oiheis  v\!jo  b.avi-  lo  do  with  the  loadin;^  c.l  ships 
in  rt-.i'lily  l>e  made  to  understand  what  curves  ol  stability  lejue- 
■nt,  ;»nel  to  use  them  correctly  in  practice.  1  liave  tluring  the 
si  twfi  <»r  three  years  fie<[uenlly  tried  to  carry  out  this  view,  but 
never  yet  met  with  a  shipmaster  -  an  1  I  have  had  to  do 
;lh  s»>nic  of  tin-  niosi  ea])al)le  and  inlelHj;ent  of  the  class — wlio 
>uld  be  j^oi  t'l  iiriiU  Island  curves  of  stability  sufficiently  well  to 
;  trusted  t<>  vvoik  with  them  in  pcactice^  Of  who  would  even 

Xjfess  that  be  could  ilo  so. 

Jf  mercantile  steamers  eould  abvays  be  1  n  lr  i  in  a  uniform 
anneTt  it  might  be  possible  to  represent  [their  stability  in  all 


conditions  with  sufficient  accuracy  and  e  iin|)Ieteiicss  for  all 
working  re<iuirements  by  means  of  a  curve  or  curves  ;  but  as 
regards  the  vast  bulk  of  nii-rchanl  shipijin^;  there  are  no  curves 
of  slabdily  which  couhl  |>i>ssil)ly  lie  constructed,  except  that  for 
the  absolutely  light  condition,  w  hich  WiiuM  be  likely  to  represent 
the  actual  stability  <jf  the  ship  except  on  a  very  few  occ.xsions 
iluring  the  whole  of  her  career.  I  lie  only  use  to  which  any 
curves  <if  stability  that  might  \tc  furnished  could,  as  a  rule,  be 
]>ut  is  to  furnish  data  foi  enabling  the  staliility  under  (lifTeteot 
cuiiditKiiis  from  those  for  which  they  were  constructed  to  be 
Cslimatcil.  This  is  an  operation  which  m.isters  of  shijis  cannot 
|Krform,  ami  which  would  only  be  likely  to  confuse  and  mislead 
tliem  if  they  were  to  attempt  it. 

The  Wreck  Ctmimissi.mcr  laid  great  stress  u|>on  the  Use  it 
Would  have  been  to  the  captain  of  the  An  Ir.il  the  time  of  the 
accident  if  he  had  been  in  possession  of  curves  of  stability  and 
calculations  which  had  been  constructed  f<ir  that  comlitioii,  and 
laid  fK'fore  the  Court.  It  d  les  not  apjveai  to  have  been  seen  that, 
whatever  particulars  of  calevdations  .in.l  cut  ves  of  stability  had 
iieen  supjilied  to  the  captain,  he  could  not  by  any  pos-sibility  have 
h.ui  those  which  related  to  the  condition  of  the  ship  at  or  some- 
what ])rior  to  the  time  in  question.  Her  stability  on  that  occa- 
sion was  determined  by  the  amount  of  weight  she  happened  to 
have  in  her,  and  the  position  of  its  centre  of  gravity  ;  ami  this 
was  the  result  of  a  chance  state  of  things  which  only  exLsteil  at 
that  precise  moment,  and  which  may  hardly  occur  again  during 
the  existence  of  the  ship.  If  we  a.ssume  that  this  information 
would  have  taught  the  captain  more  about  her  stillness  than  be 
already  knew  through  his  previous  experience  of  the  vessel.  Still 
it  could  not  have  been  supplied  to  him  l>eforeh.'vnd  by  any  one. 
All  that  could  have  been  done  was  to  supply  him  with  particu- 
lars of  the  subility  at  other  draughts  and  w  ith  other  positions  of 
the  centre  of  gravity,  leaving  it  to  him  to  estimate  from  these 
what  it  would  be  at  the  time  in  question  if  he  thotight  it  desirable 

to  do  so. 

1  need  hardly  say  again  that  the  operation  of  const mrting 
curves  of  stabiluy  wt  a  particular  draught  of  w  ater,  and  pesitiBB 
of  centre  of  gravity  from  the  lesnlu  of  calcwlatinms  made  in  the 
usual  way  for  certain  other  dian^itt  of  water  and.  positioiu  of 
centre  of  gravity,  is  an  opention  which  ret^nircs  a  well-trained 
naval  artmitect  to  perform.  No  one  knowug  the  subject  can 
suppose  that  master,  of  vessels  have  had  either  the  traming  or 
the  experience  to  <|ualify  them  for  perfomiog  sudi  an  operation, 
or  can  help  fearing  that  the  result  of  thidr  attempting  it  miriit 
be  —M— ^i"g  I  have  already  said,  I  have  never  been  able 
to  discover  a  dupmaster  w  ho  could  be  aalidy  trusted  to  do  it,  or 
who  cared  for  it  to  be  supposed  that  be  oouhL  It  is  hopdea, 
at  prwsat,  to  expect  either  sUpowoers  or  shipmaiiteis  to  use 
Ddueeatric  he^hu  and  cnrvei  of  stn!bOit:>-  as  a  praaical  guide  in 
stowage ;  and  it  is  neccssair  to  put  stalnlity  inlbnnation  before 
them  m  a  simpler  form,  and  one  whidi  [its  in  better  with  their 
own  ideas  and  modes  uf  procedure,  if  it  la  to  b*  UttSstd  in  fin^ 
nishlng  any  real  guide  towards  safety  in  loading.  It  h  quite 
unnecessary  for  us  to  require  such  persons  to  become  specialists 
in  the  science  of  naval  architecture  before  applying  the  resttltt  of 
scientific  calculations  to  safeguarding  the  stability  of  thair  d^M. 
I  have  myself  been  obliged  to  give  up  all  attempts  todedsttb* 
facturily  w  ith  the  (juestion  by  supplying  curves  of  Stability  Hid 
other  information  of  that  cl.xss. 

The  mcthcKi  which  1  have  a  lopu  d  i,  tb.e  following,  and  I 
now  lay  it  before  the  Insiituti.m,  thielly  lor  the  purpose  of 
elieitiiiji  oj.inioiis  ujmn  the  subject,  and  as  a  su^estion  toothers 
w  ho  may  l>e  working  in  the  same  <liree;ion  and  have  experienced 
similar  difficulties  with  nivself.  In  aibising  upon  how  a  steamer 
should  be  tieateti  and  loaded  so  as  to  be  kejii  safe  in  respect  of 
stability,  1  state  (l)  the  (juantily  of  ballast,  if  any,  that  is  le- 
(juired  to  enable  her  to  stand  up  when  ([uiie  empty,  without 
water  in  Ixiilers  or  tanks,  coal  in  bunkers,  and  with  a  clean-swept 
hohl,  and  to  lie  stiff  enough  for  all  working  re<piiremcnis  m 
dock  or  river  ;  (2)  if  she  is  to  be  cmijloyed  in  carrying  homo- 
geneous cargix's,  what  proportion  of  the  s]>ace  in  the  'tween 
de>-'ss  il  ;s  s.ile  to  till  with  such  caigo,  after  the  liolds  .are  full, 
and  what  weight  of  ballast  is  reipiiied  in  the  boiium  t>i  enable 
the  vessel  to  be  loade  l  to  her  maximum  draught  with  such  cargo  ; 
(3)  if  reipiired  to  eaity  two  or  more  kinds  of  houiogeneo.is  carj^o, 
such  .as  grain  ati'l  e  itton,  grain  an<l  wo  il.  grain,  meat,  and  woiil, 
iVc,  the  lie-l  tniHle  of  stowage,  and  wlu  ther  or  not  the  spate  in 
tlie 'tween  decks  can  be  hlled  with  the  lightest  of  she  carg-x-s, 
ami  in  what  circumstances  ballast,  and  how  much  of  it,  will  be 
rcfpiired  ;  (4)  if  not  intended  for  homogeneous  caigoes,  hot  for 
general  cargoes,  or  partly  homogeneous  and  partly  general,  the 
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average  (lenities  of  the  general  SOO&  fiar  wious  ports  b  arrive«l 
at  after  a  little  experieooe,  wd  toe  came  system  adopted.  The 
main  point  is.  to  state  whitt  space,  if  any,  most  be  left  unfilled 
in  the  tween  deck  cargo  i^ccs,  with  the  different  dMcripUom  of 
cargo,  and  what  faaUast,  if  any,  i.«  ncceivsary  if  tlM  iWHd  is  t» 
be  iMded  to  her  m«<^iii^^  draught ;  (5)  if  the  oonsumption  of 
the  OImI  diminishes  the  itelMlity  materially,  as  is  often  the  case 
la  tome  classes  of  steamers,  to  call  prominent  attentioo  to  this 
fatXt  la  Older  that  the  captain  may  not  be  misled  by  finding  his 
di^  Vpew  to  he  rather  stiff  00  oonunendng  a  voyage.  The 
possible  conwimntioo  of  ooei  is,  of  coone,  taken  into  aocoont  in 
urac  npoo  die  finyfei  that  shoidd  be  iaiposed  upon  the  stowage 
ia  oil  the  coaditioas  aaaaed  {  ead  (6)  if  there  appear  to  be  any 
dtcanitaaoes  in  wUdi  a  tendsaqr  lownds  itttUbOitv  nuqr  arise 
thejr  aic  described,  and  aoitafale piecantions  siwgested.  Ibdieve 
diat  Uoyd's  Register  Sodety,  iafiungaloed-liiM  lot  vessels  that 
DST  in  some  coaditions  he  laden  so  as  to  hnve  iasnfident 
rtaDQiMp,  describe  the  stowage  that  is  reqaisite  for  safety  in 
sofoewmt  similar  tenns  to  the  above. 

General  paiticnlaxs,  such  as  these,  respecting  the  character  of 
a  ahip^s  stuility  in  difereot  coaditions,  may  Iw  made  to  convey 
all  the  information  that  is  necctsary  for  tht-  cflectivc  prevention 
of  instability,  and  I  find  that  they  arc  aj)|>rcciatcd  by  owners 
and  masters,  and  actually  MutA  a-s  a  guule  in  the  loading  of 
ships.  Tliey  may  he  made  to  fully  define  all  the  essential  points 
iipiin  which  stability  depends,  and  are  expressed  in  a  form  and 
language  that  is  undcrstotxl  by  tho^e  who  have  to  use  them. 
This  is  shown  by  the  f.ici  that  ti-Ic^rams  arc  sometimes  received 
from  foreign  port?*  rcsjKctinn  sliipn  which  arc  to  ht  laden  with 
cargoes  s.)nii\vliat  ili!ti n  ut  fi"in  those  to  which  the  s|)ctific 
instructions  a[iply.  <lt m  i tlic  cargofs  that  arc  to  be  carried,  : 
and  asking;  Nslullur  .my  ilitTertnl  aiLiii^jciiiiiit  nf  ti.illast  or 
p(opoiti<jn  I'f  wi.-ij;lil  m  the  'tween  licLks  from  what  li.is  lieen 
prescribed  for  sonic  other  carj;o  nci^is^ary.  Svivli  iii  juirics  | 
show  that  mlclligcnt  use  is  being  made  of  the  information  sup- 
plied, and  that  it  is  being  nulised  for  practical  gnidanoe  m 
loading.  I 

r)rK-iif  til.' main  reasons  why  it  isl.cltu  tn  )•'■.,_■  inl'uniation 
in  this  sini|)lc  foim  is  that  it  obviously  (its  in  witli  .1  -hipniastct's  ] 
own  jiractieal  nuxlesi  of  thought  and  ideas  respecting;  st.iliilily.  ' 
It  is  a  mistake  to  suppose,  because  owners  and  masters  e.ui-  | 
not  express  (heir  views  lespocting  the  stability  of  shii>s  in  scientific  | 
lanj;\iage,  that  they  therefore  ha\e  no  views  that  are  wr.ith  any- 
thing;.     I  lie  faet  is,  dial  the  masters  .if  -.hips  \ery  t.jlrn  hase 
quite  correct   i<leas  respecting;  the  sl.ilnlry  <.f  their  vessels  iitvl 
how  to  loail  tliem.     If  they  ^ee  a\c-s^el  i|iiile  eiiijity  in  dock, 
and  ol»serve  the  cfTccl  of  moving;  w<.ii;hts  in  and  out  when  h^ht, 
ihey  often  acquire  as  nuuli  knowledge  of  her  stability  in  the 
lij;hl  Condition  as  is  rei|iiisile  for  all  |  au(Kiscs  of  safety  and  efhcient 
Working.      I  hey  also,  ly  inc.ms  of  experience  obtaineil  in  load- 
ing, frequently  v;et  to  know  ,i.s  tnuch  alKiut  the  stability  of  cert.iiii 
classes  of  vev^els  in  the  laden  condition  as  is  necessary  for  prac- 
tical pur]<oses,  and  certainly  for  all  purposes  of  safety.  Whether 
sufficient  knowled(;e  can  W  i;aineti  in  this  way  or  not  for  all  j 
ixissiblc  reqiiitements  depen<ls  largely  ufKin  the  ty|)e  and  pccu- 
liantics  of  a  vessel.    As  a  rule,  it  I's  all  liia;  is  applicil  to  tlie 
punwse,  and  there  can  be  no  doubt  that  in  many  c.ises  it  may  be 
sufhcieni.     It  is  in  vessels  which  contain  elements  of  danger 
that  cannot  be  discovercl  in  this  practical  manner  that  a  difl'erent 
and  more  scientific  mode  of  treatment  becomes  requisite. 

The  proper  use  of  stability  calctdations  is  not  to  supersede  or 
interfere  with  that  knowledge  of  a  vessel's  qualities  which  may 
be  gained  by  cxjwricncc  hut  to  supplement  and  comi)lete  it  in 
certain  cases  where  it  may  kio  necessary.  As  an  illustration  I 
may  refer  to  the  small  range  of  stability  sometiines  fouml  to  }>c 
possessed  by  deep  vessels  of  low  frceboanl.  The  discovery  of 
the  dangers  to  which  such  ships  are  liable  may  ]H-rha]>s  be  sue- 
oessfolly  made  in  some  instances  by  simply  olr.erving  their 
bdiaviour  at  sea  ;  but  probably  it  is  more  often  made  only  when 
the  ship  capsizob  Then,  again,  many  ships  bcaiinc  unstable  at 
sea  through  the  consumption  of  their  bunker  c<kal,  paiticalarly 
when  a  large  portion  of  such  coal  b  carried,  as  it  sometimes  is, 
in  a  reserve  bunker  under  the  lower  deck.  There  are  cases  in 
which  the  metacentric  heights  of  cargo-carrying  steamers  are 
reduced  by  i|  feet  by  the  mere  consumjition  o<  the  bonlcCT  coal. 
In  such  cases  instability  may  very  readily  arise  at  sea  in  a  manner 
of  whidi  the  captain  is  unable  to  form  any  accurate  conceptioB 
when  merelv  judging  by  the  results  ofhb  own  expetienoe.  This 
is  paiticdariy  Ukcly  to  be  the  case  when  altentioas  are  made  in 
honkeia,  or  when  portions  of  the  hold  an  added  as  reserve 


hunkers  for  enabling  voyages  of  longer  duration  to  he  made  thaa 
have  previously  been  contcmjilaied.  I  certainly  believe,  as  the 
result  _of  an  examiaation  of  the  stability  uf  many  mercantile 
slcamers,  that  a  great  nunibn:  of  vessels  arc  lost  at  sea  from  cadi 
of  these  causes  vii.  ihrougfa  capsicing  on  account  of  low  I'lit 
board  and  consequent  smafl  range  of  stability,  ami  also  throo^ 
loss  of  stability  bv  reason  of  the  consumption  of  coal.  In  bodh 
of  these  classes  of  cases  the  daiunr  is  aggravated  if  the  ships  ate 
flush-decked,  without  any  or  wrai  but  saaaU  water-tigitt  erettiaat 
above  the  upper  deck. 

It  is  very  aiffieuh  to  make  a  complete  audjrsis  of  the  varioos 
causes  of  loss  at  sea,  aad  to  show  conclusivdy  what  b  the 
reUtive  mortali^  of  vessels  of  varions  ^ypes  sod  dinerem  desa^ 
tMBsofcaico.  The  difficulty  b  due  to  the  fact  llM  Ike  Boari 
of  Trade  rsttons  are  not  compiled  in  a  mmaer  wMkh  caiMes  sV 
die  neossmiy  infom^ation  to  be  extracted  from  them.  So  fv  as 
it  is  possihie  to  judge,  however,  by  the  partiodars  avsBahle,  it 
ap])ea(s  that  the  types  of  steaatcrs  that  arc  least  subject  to 
mystefioos  lotses  at  sea  are  those  wUdi  have  long  ranges  of 
water^^  ereetiona  oa  dedc,  and  are  therefore  least  liaUe  t» 
heoonw  nastaUe.  IheBevettatthecoaiparativeinsBMmitv  agaiut 
loss  which  appears  to  be  possessed  by  aiaay  elBdeatly  bout  sad 
protected  "  well-deck  "  sleameis,  is  laigely  doe  not  only  to  ihtir 
c<imparativcly  low  ci  ntrc  of  pTivity  of  cargo,  but  to  the  ri^Uiog 
|K>wcr  furnished  at  lai|;c  ar.j;lcs  of  inclination  by  their  extensin' 
deck  erections.  This  is  undoubtedly  the  case,  notwithstanding 
the  fact  that  seas  may  break  into  the  well,  and  often  fill  it  with 
water.  It  may  be  somewhat  startling  to  persons  familiaf  with 
the  loading  of  flush  <lecktil  steamers,  to  find  many  well-deckei* 
vessels  making  voyages  acros,  the  .Atl-intic  with  p<jrtions  of  thei: 
decks  so  near  to  the  water  as  they  sometimes  carry  them  ;  Iws 
a  little  examination  suffices  to  show  that  the  fact  of  the  w  i-ei 
entering  a  pro])crly  constructed  and  fitted  and  mtxicratcly  si/eil 
well  c.iiifn»l  do  much  to  endanger  the  safety  of  the  ship.  Any 
eftecl  it  may  have  u|H>n  the  stability  is  only  at  small  .mglcs  (T 
inclination. 

In  oidci  to  show  how  small  is  ihe  i  lTect  ..f  water  in  the  wc: 
of  an  onliiiaiy  tirsi-cLi^s  stcaiuei  of  ill  s  tyi>e  iq-iii  her  stabdir) 

I  ha\e  gnen  two  turves  of  slal'ilily  in  f  ig.  I  for  such  a  ves^t!. 

I  hat  marked  1'  is  for  the  con  iiiiou  of  no  water  being  in  •> 
well  till  the  vessel  is  inclinei!  sulTuiently  for  the  etige  of  ■St 
deck  to  bci  nuie  iinmerscil,  and  that  marke<l  Q  for  the  cvii 
dilion  of  lb. ■  well  Ix  ing  filled  with  water  iK-t'ore  the  inclina"i'»r. 
coiiiiuelKi  s.  Mr.  Nl.iUitl  w.is  good  enough  ti>  h.ive  thes*- 
curves  c.deulated  (or  me,  in  order  that  1  might  have  then;  IT 
liiiic  I'll  the  leading  of  ihis  pa|>er.  'I'licy  are  for  a  ra.s<sl 
ipiarti  r-dee  k  w-ssc  l  257  fc  i  t  by  35  l\  ct  6inchi-s  by  iS  feet  6  incHt^ 
with  a  «i  II  (JO  feet  in  length,  anil  bulwarks  over  5  Icel  high  ;  'iv 
freelxiaid  atiudsliips  to  the  main  deck  Wing  2  feel  1  in;  bcs,  P:.- 
to  the  wilier  entering  the  well  the  vessel  is  a'isuinc  d  (■!  f>e  at  Svef 
Usual  Irim  of  about  a  foot  by  the  ■■Icrn,  anrl  a  cottection  is  mad 
for  the  change  of  trim  caused  by  the  filling  oi  the  weil.  N 
allowance  is  made  for  the  quantity  of  water  that  w  ould  t>c  throwi 
out  of  the  well  by  the  movements  of  the  shij',  but  it  is  a-ssurrn-i 
to  be  possible  to  completely  fill  it  with  w  atci  to  the  height  of  ;S' 
rail  at  the  fore  end  of  the  bridge,  and  for  no  iitlier  way  of  escijv 
to  exist  for  the  water  but  that  of  jKmring  over  the  r.vil  as  hr 
vessel  iodines.  'I  he  freeing  ports  and  scu])]>ers  are  n.  >t  .T-ssumcl 
to  have  any  effect  in  clearing  the  deck  of  w.atcr.  The  weigh:  ol 
water  which  the  well  will  hold  when  the  vessel  is  upright  is  i96 
lous,  but  when  she  is  inclined  to  10^  it  will  only  hohl  9S  tons^ 
and  when  inclined  to  20P  It  becomes  rciluced  to  28  tons.  The* 
figures  and  the  curves  in  Fig.  I  show  that  water  in  the  well 
such  a  vessel  cannot  niatetially  aflVci  her  stability  after  a  smafl 
angle  of  indinatiom  has  been  reached,  and  that  so  fitr  as  stabiU^ 
is  concerned  the  well  cannot  be  regaided  as  a  serious  eluacw 
of  daiiger. 

A  practical  point  of  great  importance  in  dctenniaio^  Ihr 
amount  of  subili^  a  ship  should  poeiets  at  sea  is  the  miaimaw 
met.ioentiiG  height  that  may  he  regsnled  as  suftcieot  for  si^ety. 
Diflerent  types  of  vessels  have  quite  different  charactciistw 
ia  respect  of  stabOi^.  War  nips,  ami  some  dasees  <f 
merchant  stcamen,  require  laige  metacentric  heights  in  order  t 
insure  sufficient  righting  moments  at  moderate  an|j^  of  iaclins- 
tion,  and  a  safe  rai^  of  stability.  The  curves  of  suhiilj 
given  in  Fig.  a  aopiv  to  sndi  a  cas&  Those  carves  bdoog  to  : 
typical  three-^catea  steamer,  without  any  water-iiritt  ded 
erecdoM,  ^  fbet  by  34  feet  6  indies,  1^  24  fieet  o  indies 
The  mean  load  dnui^  is  aa  feet  6  indies,  aad  digdacewf* 
4400 tons;  the fireeboardbeiag 5  feet 4  laches.  Tbendaeeam 
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height  U  6  inches  for  the  com  A,  and  I  foot  for  the  earve  B. 
It  tt  obvious  that,  in  judging  of  the  safety  of  small  meUcentric 
he%ht  for  such  a  vessel,  the  range  of  stability  is  an  important 
factor  to  be  considere<l.  The  range  necessary  for  seaworthiness 
largely  dctcrininr^  and  often  fixes  the  limit  below  which  the 
metacentric  tu  ight  should  tWt  be  icduoed  IB  Midi  •  ^rpe  of 
vessel  aw]  in  ni.iisy  oihen. 

But  there  are  vny  l  irge  numlier^of  -.n  .inii  r-.,  such  as  passenger 
liners  ami  cargo  sicanier^,  of  the  spar  .iii  l  .m  luiifj-dcck  classes, 
which  generally  have  very  larj;e  range-  1  M  iiluc,  .irnl  l.'-it,'<' 
riyhtin^;  nionients  at  grcit  anglc-s  of  iiKiin;-.! [■  in,  vvh.itc\cT  the 
Miclaccntric  height  may  bfe  ;  and  in  many  ca>c^,  even  with 
niclaccnlric  height  at  all.  In  such  cases  the  tnininiurn  nicta- 
ccnitic  height  which  is  essential  to  safety  elticicncy  has  to  be 
dcttniiined  by  entirely  difiticnl  consideration'-  from  those  whicti 
apply  lo  war  ships,  and  those  clas^cs  of  mercantile  steamers 
whose  stability  is  of  the  character  shown  by  tlie  curves  in  Fig.  2. 
When  »c  have  to  deal  with  ve^sel^  wiucli  even  with  no  mcla- 
ecntric  height  will  return  to  the  upiij^ht.  )■!■  vi.ied  water  docs  not 
g.  t  ;:it  i  ;hc  ship,  and  no  large  weii^liU  >iiift.  s\!!.iTevcr  angle  of 
indinalioo  may  be  reached,  the  cuiidiiions  uf  the  problem  are 
cntkdjr  cbanfed.  The  priadpel  object  which  then  hw  to  bc- 
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oonsideied  ia  to  prevent  too  eny  an  inclination  from  the  «pni^ 
by  tb*  action  «f  the  wind  and  other  whkfa  my  opente 
upon  bar ;  end  dM  qimticii  maiaiy  tutos  upon  what  may  fairly 
be  ooBeidend  nSdcnt  Ctr  Uiis  pupow* 

Many  peiaoM  have  been  ampnied  on  lint  learning  how  Uttle 
natnoaaoie  hdi^  ohwhIi^iM'^  meiqwitile  ateaacn  are  in 
the  tmbfo  of  wetkiBC  «iu  in  MAqr.  There  aie  nan^  aieanen 
of  the  spnr  and  awniag-dedc  danee  employed  in  canyng  homo* 
^eneoiia  cargoes,  wludi  have  been  performing  their  wodc  for 
y  ears,  not  only  with  ijcrfcct  safety  Bat  withoHt  ehowing  My 
>i^ns  of  what  nauiicai  men  call  tcndenieu,  the  metacentiK 
heights  of  which,  during  certain  periods  of  their  magau  are 
frequently  not  more  than  8  inches  or  even  6  inches.  The  latter 
(iL;ure  may  probably  \k  regarded  as  about  the  minimum  which 
-nch  vessels  approach  without  indicating  to  thos*  on  board  that 
the-y  arc  becoming  unduU  tender  :  but  it  is  cjuite  certain  that 
inany  novcr  show  any  sueh  >igii-,  and  ajipear  to  be  jK-rfcctly  safe 
irith  8  inches  of  metacentric  height. 

Vessels  of  this  das.s  have  curves  of  stability  of  which  those 
$h(»wa  in  Fifi.  3  and  4  are  types.  The  airvc»  in       3  are  for 


a  spar-dedied  steamer  318  feet  by  40  feet  by  2a  feet.  The  load 
dnogillt  b  2^  feet  6  inches,  and  dispUcement  5760  tons ;  the 
freeboard  bang  8  feet  6  inches.  Those  in  Fig.  4  arc  also  (or  a 
spar>deckcd  steamer  220  feel  by  30  feet  by  2J  feet.  The  load 
draught  is  16  feet,  and  displacement  2000  tons  ;  the  freeboard 
being  8  feet  6  inches.  The  curves  marked  \  in  each  nf  i'K-.e 
figures  are  Constructed  for  6  inches  of  metacentric  lie;j;lii,  atnl 
those  marked  15  for  i  f  in  order  that  they  may  >»c  cumj-aied 
with  the  ciiriespoti  lin:;  euii.es  in  Fig.  2.  The  meiaceniiic 
heitjhl  iif  fi  niL)ie.s  Is  .lii-mt  «li,it  each  of  the>c  vessels  would 
have  i!  lailcii  to  the  drauglits  named  with  homogeneous  cargoes, 
such  as  ihey  frcijuently  carry  ;  and  the  metacentric  heights  of 
I  loot  are  oht.iincd  by  leaving  a  porliuD  of  such  cargo  out  of  the 
'tween  ileeks,  and  replacing  k  by  an  equal  weifht  of  ^Iftitt  in 

the  Ujllom. 

It  will  f)c  seen  that  llie  increase  uf  righting  moment  in  Figs,  3 
and  4  continues  u]i  til  a  very  large  angle  uf  inclination.  This 
increase  of  righting  niunient  tends  t<,  prevent  dangerous  inclina- 
tions l>eirig  rcachc<l.  while  the  smallness  of  the  nut.iceiitric 
height  causes  sucli  vessels  t.)  l>c  verj'  easy  and  comfortable  in  a 
seaway.  Some  steamers  whose-  stability  is  of  this  character  are 
vessels  w  hich  carry  cargoes  liable  to  shift,  such  as  grain  or  coals, 
and  it  m.iy  be  thought  that  with  cargoes  of  this  class  a  small 
metacentric  height  is  lurticularly  unsafe,  and  that  considerable 
initial  stifl'ness  ts  necessary  to  prevent  any  dartger  arising  throu|^ 
shifting  of  cargo.  Any  opinions  that  ma^  be  formed  upon  this 
]x>int  arc  neceisatily  more  or  ietssiKcuLativc.  as  we  havebitt  little 
exact  information  tO  by  ;  but  it  should  be  borne  in  mind,  in 
oonudering  the  question  of  initial  stifihess  in  connection  with 
diifting  cargoes,  that,  although  such  stiftiest  increases  the  resist' 
ance  to  inclination,  it  increases  at  the  same  time  the  tendency  to 
roll,  and  to  dk^hice  or  shift  the  caifDi. 

The  question  of  the  minimum  metacentric  height  which  may 
>x!  regarded  as  consistent  with  safety  in  those  types  of  ships 
where  it  is  not  oomned  in  any  degree  by  the  necessitT  of  pio- 
viding  range  ofstnbilily,  as  shown  by  Fus.  3  and  4,  ■•  n  sob- 
ject  which  has  never  bcwnmdii  disciused,  ana  ediidi,cmnecaaat 
of  iu  important  and  immediate  bearing  npon  the  eafeiy  of  muy 
vessels  at  sea,  is,  in  my  opinion,  deseiving  of  the  oomidesmtion 
of  this  Imtitntkm.  If  any  of  the  remarics  eontaiqpi  in  this  paper 
should  serve  to  elicit  opinions,  infurmation,  or  &cts  biaiiim  npoQ 
the  subject,  my  pur|>use  in  making  them  will  Iw  aoswersd. 

I  may  add,  in  ooadnsion,  that  the  fbUovtaig  m*  the  mab 
poinu  vhidi  r  have  desbcd  to  lay  beftate  the  loatitntiOB  fai  this 
paper: — (1)  Ute  form  in  which  the  results  of  stability  cakula- 
tions  can  be  put  before  owners  and  masiera  of  mercantib 
steamers,  so  as  to  be  of  the  greatest  practical  use  in  loading 
such  sleameis,  and  regulating  their  stability  in  accordance  with 
the  reauirements  that  may  arise ;  (2}  the  fundamental  diflfer- 
ence  which  exists  l>etwccn  the  relation  of  righting  moments  at 
large  angles  uf  inclination  and  range  of  stability  to  metacentric 
height  in  llic  various  ty]>es  of  steamers,  .is  shown  by  Figs.  2,  3, 
and  4,  such  relation  making  it  necessary  tu  fi\  tfie  niiniinutn 
niclacenlric  height  that  should  la-  allowed  w:lh  diie  ici^aid  to 
the  lighting  moments  at  l.uLje  .uiijU  s  uf  incHnatiun  in  some  eases 
and  unnecessary  to  do  so  ni  uiher^  ;  and  I ji  the  minmnim  meta- 
cciiliR  height  that  mav  be  rei;.irde  1  as  consisie-nt  with  safely  in 
cases  where  range  c.f  slabilily  and  the  righting  moments  a!  large 
angles  of  inclination  aie  su  ample  as  nut  to  call  for  eunsidi  raliun. 
The  two  latter  points  are  so  intimately  connected  with  the  first 
that  they  natudly  icqobe  to  be  oooMered  along  with  iL 


THE  INSTITUTION  OF  NAVAL  ARCHITECTS 

'T^IIE  Institution  of  Naval  Architects  held  its  twenty-fifth 
*•  Scssioo  at  the  Rooms  of  the  Society  of  Arts  on  .\pril 
and  4,  Lord  Ravensworth  in  the  chair.  Whilst  the  papers  tend 
were  of  course  mainly  on  technical  qucstioRS  of  naval  constni^ 
tkm,  equipment,  &c.,  some  of  them  possessed  points  of  genenl 
sdemific  interest,  of  which  a  brief  aflcoimtnugr  be  given.  The 
President^  addros  dealt  mainly  with  what  may  be  called  the 
eceaemic  aide  of  the  shipping  indastry,  dwdling  on  sndi  points 
as  the  MerdHiat  Shipping  BiU,  the  wiuith  of  One  oecnmed  in 
building  ships  of  war,  the  dspMmioD  of  the  canying  tnide»  fte. 
Passing  on  tu  the  {mpcrs  oontribiited,  the  first  rend  was  by  Mr. 
J.  1).  .^amitda  on  the  Kiathurlo,  a  steel  armoar^lad  twin  screw 
turret-shin  of  6000  tons  displacement,  and  6000  horsc-|iower, 
lately  built  by  his  tinn  for  the  Brasflian  Clovcmment. 

The  second  {laper,  by  Mr.  A.  F.  Yarrow,  was  on  an  Eledlicd 
Laandi  tried  but  year  both  on  the  Thames  and  on  the  Dannbe. 
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and  a]rca<Iy  niinliMnr.l  in  the^c  cnlumm.  It  Hcalt  with  the 
question  from  a  pruttical  and  not  an  t-kctricd  jxiint  of  view, 
anil  is  so  far  vahi.ililo  as  prcst-ntin^  a  fre»h  iis|icct  uf  the  ijuotion. 
1  )n  the  wli'ilc  t)if  author  s  conclusions  are  satisfactory.  11c  con- 
•  dcrs  tliat  tlicrc  is  even  now  a  field  for  (■!rr;ri<  al  launches  in 
Ciscs  where  the  t  imiil  ii  iiis  f.i\ (Hii.'.hlf,  sui  h  as  liaving  a 

supply  of  cheap  motive  )>nucr  t  .r  i.  1  )iait;iiit;  thr  liarii  r;i  s  ;  and 
that  they  are  pre-eiiiinLntly  a<!a]  iid  ;.>r  torpedo  li.iUs,  iaviiil;  to 
their  being  always  ready  for  action,  and  their  ctmij  Ic-te  nuisolos-  ' 
ne&s  when  in  m  lii  n.  t  )n  the  whole  the  ad\Tintaj;c>  and  divid- 
vantages  as  coiiipi^n- 1  with  the  steam-launch  are  siunmcd  up  by 
Mr.  Yarrow  as  f  iII^av^,  lief;inning  with  the  ibriiiei 

1.  Kntire  absence  of  noise. 

a.  Great  cleanliness. 

3.  I'he  whole  of  the  boat  is  available  for  passenger  accommo 
datioii,  the  midfUp  or  bat  put  of  it  not  befaig  occBpted  by 

machinery. 

4.  Whea  once  duited  k  it  nadjr  for  uie  it  a  maoiaBi's 

notice. 

The  |"jints  a^anist  it  are  :-- 

1.  Dithciilty  and  delay  from  frequent  charging. 

2.  (irea'cr  first  cost. 

3.  Greater  cost  of  working  in  those  cases  where  an  engine  has 
specially  to  be  laid  down  for  the  purpose  of  charging. 

The  third  paper  read  was  on  the  Vilnation  of  Steam-vc&sels,  by 
Mr.  Otto  Schlick,  which  dealt  with  the  shaking  so  well  known  to 
passengers  on  screw  sieamers  from  the  practiatl  and  theoretical 
point  of  view.  It  is  shown  clearly  that  the  phenomenon  is  merely 
due  to  the  fact  that  the  ship,  considered  as  an  inm  mtkr,  has  one 
or  more  fixed  periods  of  nbration  depending  oo  her  length,  her 
width,  and  otner  dimensions.  With  regard  to  the  practical 
means  of  overcoming  such  vibrations,  it  is  pointed  out  inat  any- 
thing which  causes  the  engine  to  mn  at  a  different  speed,  lor 
instance,  the  putting  in  of  a  new  propdkr,  will  probably  have  a 
favourable  effect.  The  shifting  of  the  screw  to  a  different  angle 
with  regard  to  the  cranks  is  recommcndcti  as  often  giving  a 
good  rouit,  inasmuch  as  two  of  the  forces  causing  the  vibration 
naj  he  halaiiced  one  against  the  other.  An  ingeniotu  apparatus 
for  measuring  such  vibratioits  is  described  by  the  antlior. 

The  mormn^of  April  3  was  occupied  during  the  whole  period 
of  live  hours  by  the  reading  and  diacniaoo  of  three  papen  on 
the  burning  question  of  Stability.  One  of  th«M^  OQ  UM  Uae  of 
St.-ibilitv  Calodation*  hi  R«piladag  the  Loadiii(  of  Stcaaien, 
bv  Prof.  Elgar,  we  print  at  miftb.  Anocher,  oa  Cton  Cnrvct 
of  Subihttp,  WM  lead  hgr  Mr.  W.  Dennr,  the  well-kiiown  *hip- 
boOder  of  Dmaihaitoa.  He  obiervea  Oiat  itability  camn  are 
required  for  at  leut  Ibar  draq^ils  of  any  steamer,  vii,  the 
latnching  condition,  the  eondilion  completely  finislied,  hot  whh^ 
oat  aay  caigo,  eoali,  fte.,  en  boaid,  the  fitllr  loaded  condithw. 
and  the  eontftien  with  the  coals  ooaaaied.  If  the  itabaity 
ear«e  be  abo  celcdated  for  an  intemeifiete  dre^ht  between  the 
aeeoDd  and  ddrd  of  fliese,  five  pomti  wffl  be  ohidned  at  each 
aq^^  by  awan*  of  which  a  cross  curve  of  subitity  am  be  pro- 
dooed.  It  ii  therefore  of  great  impoitaiKx  to  work  oat  each 
crow  carves  and  to  find  a  method  I7  wUdi  they  can  be  readily 
eomtTOCted  from  the  ordinary  curves  of  stability.  A  method  for 
doing  this  with  the  mistance  of  Amsler's  Integrator  has  been 
devised,  and  when  drawn  the  curves  are  also  represented  by 
means  of  a  solid  model.  These  cross  cTirves  are  each  for  a  given 
angle,  and  have  the  length  of  the  righting  arm  varying  with  the 
draught  or  displacement.  With  such  cross  curves  in  numU-r 
sufficient  to  cover  angles  at  intcrv.-»ls  of  10",  15  ,  and  20',  and 
each  ranging  through  all  the  draughts  fioni  the  launched  to  the 
loaded  condition,  or<linary  curves  at  any  ilraiight  and  with  any 
height  of  centre  of  gravity  can  lie  easily  obtained,  and  with  great 
ra|>idily.  The  methcKl  employed  is  fully  described,  as  is  also 
another  method  tluc  to  Mr.  Couwenl>erg.  Tables  are  also  given 
showing  the  results  obtained  for  the  same  steamer  by  the  two 
methods,  which,  though  worked  out  aeparetely,  weie  foond  to 

.Tgrec  very  closely. 

The  third  paper  was  on  a  New  Method  for  Calculating  the 
Stability  of  Ships,  by  M.  Daymond.  This  is  an  elaborate  |vii)er 
of  a  theoretical  character,  illustrated  with  nuiiiero'.is  diagrams. 
It  gives  the  history  of  the  means  adopted  for  calculating  sta- 
bihty,  cs|>cciall\  :lie  method  invented  by  M.  Fcrranti.  The 
autlior's  own  nietliod  !■>  an  improvement  on  thus.  Having  made 
for  various  ships  numerous  drawinj^s  which  showed  on  the 
vertical  section  of  the  ship,  in  length  and  in  diieetion.  the  arms  of 
the  righting  levers,  f  ir  various  draughts  and  inelinatiniis.  lu-  cnn- 
ccivcd  the  idea  ufjoinii^  by  continuoiu  lines  itie  extremities  of 
.1  wnenwndmg  to  the  lUBe  angle  of  indiaetion. 


Taking  such  angles  at  intervals  uf  lev,  lie  thus  obtains  a  curve 
which  he  calls  tlie  "  | lantoiaicnc  isocline,"  and  fiom  these 
curves  he  obtains  at  onee  with  complete  accutaey  an^l  tot  all 
[Ktssilile  cases  the  Usual  cur\es  of  st.nical  stability.  1  he  \<l\<\ 
gives  the  jirincipal  pro]>erties  of  the?.e  curves,  twether  with  th> 
motle  of  tlu'ir  calculation  and  various  examples  of  working.  I  h< 
paper  hail  been  translated  by  -Sir  K.  J.  Reed,  who  may  thcrcf  >ii 
Ih.'  consnlered  t^l  ha\e  lent  his  authority  to  the  value  of  the 
meilun!  propose'l.  Tlie  distussion  <in  these  papers  turned  mainly 
on  unini(K>rtant  and  to  some  extent  [)ersunal  1^01  llilllll,  and, 
though  animated,  does  not  mid  ]irod\u:tion  here. 

(  >n  1  hursday  e\ei;in;_;,  A|iiil  3.  the  most  imjKirtant  paper  w?.s 
one  by  Mr.  James  llow.len  on  C'onibustion  of  Fuel  in  Furnaces 
and  Steam  Hoilets  by  Natural  l)rauglit  anil  by  Supply  of  Air 
under  Pressure.  The  olijeel  of  it  was  to  i|escril>e  a  new  lx>ilri 
on  wliieh  the  author  was  e\])erimentin(;.  and  which,  if  hi- 
account  be  ccprrect,  is  likely  to  realise  very  imjiortant  advantJges 
in  the  way  of  economy  of  fuel.  The  experiments  are  not  con- 
cluded, but  the  author  considers  them  to  justify  him  in  claiming 
a  m«>sl  extracjrdinary  economy  as  compared  w  ith  ordinary  marine 
boilers.  Taking  the  instance  of  the  (  »regi»n,  the  lates! -built  it 
the  swift  Atlantic  liners,  he  professes  that  the  coal  ceii.-aiu|  ii 
might  be  reduced  fron>  31.000  to  ly.c-xx)  lbs.  |>cr  hour,  w  :th  in 
e<jual  supply  of  stean;  in  svith  a  diminution  in  the  fire-grate  sui 
uce  from  1512  to  only  641  s<juare  feet.  In  the  discussion  which 
ensued  very  grave  doubts  were  expressed  as  to  the  reality  of  Midi 
a  saving,  and  it  would  probably  have  been  more  wise  if  the 
author  had  completed  htt  expernneMs  beCare  dahning  ao  wy 
large  a  step  in  Mvance. 

The  next  paper,  by  Mr.  A.  B.  llroun,  on  the  Apj>licatioo  of 
Hydraulic  Machinery  to  the  Loading,  &c.,  uf  Steamships  ga«e 
an  interesting  account  of  a  complete  hydraulic  system  applied  to 
all  the  work  required  in  an  ordinary  vessel.  Imt  did  not  raise  any 
theoretical  questions.  A  paper  was  then  read  by  Mr.  J.  F. 
Hall,  on  Cast  Steel  as  a  Material  fur  Crenk  Shafts.  Th«  author, 
who  belongs  to  the  well  known  firm  of  MulMI.  J«MOp  of  Shef- 
field, ad\-ocatcd  the  making  of  these  important  parts  of  %  ship 
by  the  ordinary  methcxl  of  casting  steel,  without  any  sul 
haimnering  or  working.  His  %-iew  is  that  such  hammeriiy 
never  reach  the  centre  of  a  large  mass  of  steel,  such  as  an  ni| 
and  that  even  if  it  did  it  would  not  completely  wdd  op  and  rem 
the  cavhies  which  are  not  infrequently  found  in  that  repoo.  la 
fact  hit  view  was  that  forging  actually  did  ham  by  eoosolidatag 
the  oaler  laver»  and  mrenting  than  final  comiacrmjg  wAm- 
quently,  as  the  hotter  uMeiior  amnk  in  ks  coQUag.  By  usiag 
onUnaiy  methods  of  casting,' and  takiw  care  to  have  a  safficient 
bead  or  cohmo  of  metal  standing  up  abtrta  the  catting  itedthc 
conrideied  that  an  lear  of  cavities  wkUa  <he  btter  ^ 
Any  unMOBAMSS  woold  be  feond  ody  widihi  thet 
would  of  eonrM  be  cot  off  when  the  casting  was  r 

The  remaining  papers,  read  on  Friday,  wiO  not 
extended  notice.  iW  of  Mr.  P.  Jenkins,  on  the 
tion  of  Metacentric  Diagrams,  was  a  theoredcal  paper*  de^ag 
with  the  problem  of  stability,  and  chiefly  devoted  to  < 
the  following  theorem:  "For  any  position  of  the 
gravity  the  initial  righting  moment  is  either  a  aHudmaai  or  a 
miniiiuiin  when  the  w.iter  plane  is  so  placed  that  the  csentia  sf 
curvature  of  the  curve  of  notation  is  at  the  same  hei^t  in  the 
vessel  as  the  centre  of  gravity."  Another  contribotKMI  to  the 
same  problem,  that  of  stability,  was  read  by  Mr.  S.  Benjamin, 
and  described  a  model  or  apparatus  enabling  a  shipuwner  to 
determine  the  jKi^iiion  of  tlie  centre  of  gTa>'ity  of  his  vessel  fen- 
any  loading  before  she  is  loa<led,  and  als<3  the  alteration  of  it* 
position  due  tei  any  subseiiucnt  change  in  the  loading.  Yet 
anotlier  paper,  by  I  >r.  A.  .\msler,  di  s^ril-ed  tlie  applic-.m;  c 
the  integrating  apparatus  which  bears  that  n.irne  to  sucdi  oajca 
lations  as  those  of  the  curves  already  uHnt;orud  in  Mr.  DeniA  ^ 
paper.  Mr.  I.  K.  Sjience  iiescritie<l  a  form  of  diagram  cxhilulinj; 
in  a  simjile  shai>e  all  tlie  data  dc[>ending  on  the  form  f>f  a  shif 
which  arc  re<juired  for  determining  her  stability,  and  al»o  a 
simple  and  direct  method  of  grajiliic  cilculatiem  for  attaining 
these  data.  Mr.  Tlionias  I'hillips  reail  a  paper  on  the  comparalTTr 
safety  of  the  particular  elass  of  vcsm  1^  kiiMwn  r.s  "  well-»leckr  ! 
steamers.  These  were  furnierty  treated  wnli  some  suspici  n  1. 
un<lcrw  rilers,  but  great  improvements  have  lately  been  ma.'s. 
some  of  which  were  (lescribed  in  the  pa[ver,  and  with  these  ib" 
vessel  appears  to  lie  even  s.afer  than  what  are  calltsl  '"rlusii 
ships.  1  asily.  Mr.  .\.  Taylor  descriln-d  a  s^>ecial  inslrjtm-at 
invcnte  I  liy  Ir.ir.,  iiiil  called  a  Stability  Indicator,  for  deter- 
mining the  initial  stability  and  stowage  of  sltips  at  any  displace- 
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Mr.  H.  H.  West  lead  »  paper  on  the  Rivetii^  of  Irao  Ships, 
V^reui  tabks  for  calcdatiag  the  pUte  and  rivet  ana  for  douUe- 
rintng,  treUe-rivetixig,  and  ({oadiuple-rivetiag.  He  referred 
to  the  waeatcfaei  of  Sir  Edward  Reed,  the  Iniitiitiaa  of 
Medlanical  EDguKen*  and  oth<-r>,  but  did  not  mention  the 
aodificatioo  01  trahle^vetine  |jtu|x)M:d  some  y«ars  ago,  ami 
latdf  canied  into  eflbet  bjr «  nnn  in  Holland.  <  >n  this  systein, 
in  die  middle  row  of  tiie  three  it>ws  of  rivets,  the  rivets  are 
fcpnced  only  half  the  djetanne  apart  uf  the  two  outer  rows,  the 
t«Mlt  bang  to  iacreeae  veiy  biigiely  the  pru|>oriion  of  Mrengih. 
Capt.  Ilefltham  described  an  irrant;etncnt  calli-il  )>y  him  a 
Water-brake,  for  stopping  tlie  way  of  a  .Nhi|)  in  cases  of  collision 
orotherwi.se  :  and  finally,  Mr.  J.  K.  I  iar<lt  t  itescribed  an  appn- 
ratns  fur  indicating  the  poMtioti  nf  a  shi|p'>  helm. 

On  the  whole  the  Institution  is  to  !«.•  conKratulaitil  on  the 
interest  and  imjiortancc  of  the  ]>ajicr>  provide*!  for  it,  and 
still  more  on  the  vigour  and  abihty  wiili  which  they  were  dis- 
ciuu>ed  by  the  very  eminent  engineers  an<l  shipbuilders  who 
timnted  the  rooaa  of  tlie  Societjr  of  Arte  fat  tlw  pupoie. 


SCIENTIFIC  SERIALS 

Buileim  dt  I' Acaii/mic  R.  /ui,^iiiit\  January  5. — f>n  the 
existence  of  a  fourth  i|)ecies  iff.  KnfiiUs)  of  ihi-  jjonus  Hahen- 
ojUcra  in  the  North  AtlanliL  and  Arctic  ( »cf.in--,  l>y  M. 
tiuldberg.  On  the  action  of  chhirinc  on  combination^  1  if  sulphur, 
and  on  organic  oxysulphurcts,  third  communication,  by  M.  W. 
Spring. — Researches  on  spermatogenesis  in  the  Srlaciaiis  (Scyl- 
timm  eatulmt.  Sr.  emmkma.  Raja  clavata),  the  salamamler  and 
mammals,  by  Prot  A.  Swaen.— Kssays  on  the  jwlitical  history 
of  the  thne  oeatnrie*,  tw  M.  Van  Praet.— Biographical 
ivuiice  of  the  painter  Ifiehacl  Van  Cocxym  of  Mechlin,  ngr  M. 


AlHiiUa  R.  AreadtmiaM  iJturi,  |.muary  aa — Letter  from 
King  Hnmbcrt  announcing  an  additional  annual  grant  of  400/. 
for  the  promotion  of  biological  studies,  to  be  distributed  in  prizes 
in  any  way  the  Academy  mav  think  fit.— Some  piliiological 
remarks  on  the  104th  Psalm,  by  Guidi  Ignaao. — Notice  of  an 
unpubtiNhc<l  work  of  Prince  Kederico  Ccsi,  entitled  "  De  I^iser- 
piteo  ct  Laserpitii  pluvia,"  in  the  librar}'  of  the  Bot.mic  Institute 
at  Padua,  by  Prof.  .\.  Favaro.  Note  on  the  anti(|uities  disco- 
vered at  Ventim^lia.  Montchascone,  Naples,  Pompeii,  and 
other  paru  of  Itaqr dncinf  tiKniaothof  Deoenbcr  loSjt  fajrS. 


h  lorelli. 

February  3  and  4.  -  Notice  1  if  -..tin-  unpublished  writinRS  of 
'  ialilco  (iaiiici  in  the  National  l.ihr.ir)'  of  Florence,  by  Pnif. 
I  avaio. - -Rc[)ort  nn  Prof.  Helbmci's  work  "On  the  Scginciila- 
lion  of  ihi-  F-KK  of  the  .AxolotI,"  by  S.  Trinchcsc. — l<c|  <(rt  <in 
l>r.  (1.  Frattini's  work  "On  Some  l'io[i<(>itions  in  the  Theory 
(if   Snttstilutions,"'    bv    .*>.    Batta^^lini.     Kc|x>rt    on    Dr.  I,. 
Macctii  ui's  work  on  tlie  chemical  n.Uinc  ■)f  chlorophv  1!,  Kv  S. 
( '.inni/.'ari>. — ( )l>ser\alions  of  the  sol.ir  sjhiis  and  facul.v  ma  Ic  at 
the  (  )hM  rv.\lor\'  of  the  Collirgio  Romano  during  the  vcar  lS8_5, 
\>\  Piciro  Tacchini. — On  the  temperature  corresjionding  to  the 
(il.icial  |ieri<Hl,  third  note,  liy  I'ietro  Hiaserna. — On  the  extra- 
ortliiiary  crepuscular  phenomena  observed  durini;  the  last  few 
rnunths,  by  I^)rcnzo  Kespighi.  -  (■ontr;liution»  to  the  study  of 
the  c.arl>opyrolic  arid  a,  by  CI.  L.  Ciamician  and  Paolo  .Silber.— 
ki-inarks  on  the  VriMiu  M-  C-hclonian  ( /'/ i>i!ffr/»Artr^/i  triOTr<-«iiJ| 
discovercil    in   1852  in  the  U(iper  f'halk  near  St.   .\nna  di 
Alfaedo  in   V'aljxilicella,   by    (;iov.\inii  (.  .ijK  lliiii.     <  ;i-oloi;ical 
ohserv.i: li 'lis  on  tlic  islands  of  the  'l  ii^ciin  .Xrclupeiai^.i,  li\  II. 
I  .otti.  -  K' II  If'-  on  the  competition  for  the   Royal  I'ri/es  tor 
Physics,  History,  and  fiCogra|>hy  for  the  year  1S82,  by  Si)^nor> 
J.'antoni  and  Villari.  —  Rr|)orts  on  the  Miiiisierial  prizes  lor  the 
I'hilosophical,  Si'icial,  ami  Natural  Sm  iuis  foi  the  year 
hy  Sipnors  lionatelli  and  Trinchese. 

February  17.  « Jliiluar)-  notices  of  the  late  Pietro  Canal  and 
Kdoardo  IjilMiuIaye,  Members  of  the  .\cadeniy,  by  the  President. 
— ^On  the  practice  of  burying  human  bones  stripfn.-*!  of  the  flesh 
in  Neolithic  times,  by  I.uigi  Pigorini.  Note  on  the  antiquities 
iliikcovcretl  at  F"elonica,  Este,  ImoI.a,  and  in  other  parts  of  Italy 
«luring  the  month  of  January  1884.— Remarks  on  some  codices 
in  tlie  .\ngclica  Library  connected  with  patristic  tlietitogy,  by 
l.nrico  Narducd. — Note  on  the  paraliolic  orbit  of  the  comet  (/■) 
discovered  by  K  art  wig  at  Strxsburg  on  .\uf,'ust  24,  1S79,  by  E. 
Milloaevicli. — On  a  remarkable  disjxisit ion  oi  ilu-  iso^^onic  lines 
of  tcntotiial  mafnrfiwii  observed  in  the  eakiem  districts  of  the 
VfJlqr  of  dtt  Po  (two  iUnatntiens).  hjr  Clio 


RivitUi  Seimtifin-fiuhuttiale,  Febmary  15  and  ao. — ^Deaarip- 
tion  of  a  new  appantiu  for  .the  mea&urcmcnt  of  dectltMMCtor 
fpff^f  (four  illtMntioQa),  by  K,  Rtywitri  ^Mfrth  mil  wltnl 
flttation  and  «riiK  of  the  aq^  of  wait  dcvlatioa  deaeribed  hgr  a 
ray  of  light  in  its  panage  throng  a  (oaa  QfaMtntlaa),  hgr 
Cuuseppe  VannL — Pnclical  detemination  of  the  metallic  loiit- 
anoe  and  chemical  leaelioo  of  an  dcdnbtic  circuit,  bv  Eugedo 
Maicheie.— On  the  oanaaa  of  the  legMMmUe  after-glows  wit- 
nessed hi  Ilafy  and  daewhere  in  i88i-<4,  bj  Pra£  Cailo  Maran- 
goni.  The  aathor  compares  tlicae  pbtnomcM  with  othen  of  an 
analogous  "^wrfTly'  observed  in  tarioua  paita  of  Ennoa  in  die 
year  1869.  On  lereral  grounds  he  infers  diat  the  pink  and  red 
^ows  could  not  have  been  pr<Hluce<l  by  inuisiurc  disseminated  in 
the  atmosphere  in  the  solid,  lii|uid,  or  gaseous  state.  He  con- 
cludes that  they  are  due  to  the  presence  of  dust  or  minute 
panicles  of  sand,  which  absorb  the  coloured  rays  in  tlie  central 
region  of  the  liolar  s]>ectrum  while  transmitting  the  extreme 
colours — that  i»,  red  and  violet.  The  paper,  which  is  to  be  con- 
tinued, ofiiers  no  suggestion  as  to  the  possible  origin  of  the 
particles  of  dust  to  wmch  the  phenomena  are  attributed. — Note 
on  the  extinct  and  living  mollusks  of  the  Ciardonc  district,  by 
Prof.  .Strobcl.^ — On  the  fossil  insects  of  the  Carboniferous  schists 
of  Conimcnlrj-,  by  S.  Ittongniart.-  Note  on  the  limits  of  dia- 
tomaceous  vegetation  in  iiiarme  basins,  by  Count  A.  F. 
Castracane. 

RenJiconti  Jel  ktaU  htUuto  Lombardo,  ¥c\mtKjf  SL^Bio- 
graphical  notice  of  Carlo  Tenca  and  his  tiroes,  by  Plot  Giovanni 
Caiitoni. — .Some  reflections  on  the  results  of  the  recent  examina^ 
lions  in  the  Italian  laiMniage  and  literature  in  the  lii^ier  schools 
of  the  Peninsula,  by  Plot.  C.  Baiavalle. — Fresh  reieardies  on 
the  oaidtion  of  Mlphnr,  widi  aene  leaiarlcs  on  tlw 
power  of  the  ao<alledatoa>ieoameD  Slid  of  oaone,  hjrPnL 
PoOaoei.— On  wbm  caeca  of  MMatai 
caaaad  bjr  tbejwneiMe  of  Oantnib  T 

I,  by  Prof.  A.  ScarenaoL— On  tte  niation  batwcca  the 
known  as  "  bronze  skin."  and  the 


renal  Idood  capsules,  by  PraC  G.  SantalM.— Me 
ofaeemtiona  made  in  the  Bnia  Obaervatoi7»  Mibn^  dmin^the 
month  of  Pebnuty  1884 


SOCiSTiBS  AND  ACADEMIES 


Royal  Social,  UutSk  tj.—**  On  the  Electro-dtemical  Equi* 
vakat  of  SUtar,  and  on  the  Absolute  EUcdromotive  Fone  of 
Chirk  Cana."*   By  Lord  Ravleigh,  D.C.L.,  F.R.S. 

Ilie  invcttications  npon  tbis  subject  which  have  been  carried 
on  by  Krs.  Sldgwick  and  myieir  during  the  last  year  and  a  half, 
thov^  not  yet  quite  finished,  are  si  far  advanced  that  no  doubt 
remains  as  to  IM  general  character  of  the  results  ;  and  as  thche 
results  have  application  in  thedaily  workof  piiLtK.xl  dec  iici.n  -, 
it  is  thought  desirable  to  communicate  them  wiih.rjt  fuitlici 
delay. 

The  currents  are  measured  by  lalanciiig  the  attr.c^on  and 
repulsion  of  coaxal  coils  ;i^;.iiii^t  l-nnwii  wcigh's,  as  i!i  sciilicd 
befjrc  the  IJriiish  Ass  ci  un  11  ni  iSS2.  .1  nlr^ho^^  which  lias  tuUy 
answered  tin'  fa\ uurable  cxpcctiitioiis  ilm  expicssed.  To  what 
was  said  oil  tlia!  occasion  it  will  he  sul'iici'iil  lor  the  present  to 
add  that  the  reailui,'s  .ire  taken  by  r/Ti^r.vu/ of  the  current  in  the 
fixed  coil-,  and  ihcr  difference  of  weights  thus  found  (ab<  u'  t 
grm.)  rcpre  ciits  tlif  doulile  force  of  attraction  free  from  1  rrors 
depeiidiiiL;  u;«  n  the  connections  of  the  .suspended  coil,  iv  d  other 
sources  ot  di  .(iiiM.iiice. 

The  dilficukics  which  have  been  experienced,  ami  wl  ith  have 
lieen  tlic  cuisc  of  so  much  delay,  have  related  entirely  lo  tlij 
behaviour  of  ihe  silver  v  iluimetcr-,  of  which  never  h  ss  than  two, 
and  sometimes  a--  luaiiv  a.^  five,  have  I'cen  iiicltide<1  in  the 
circuit  of  the  mea>urc-d  current.  In  order  to  render  the  dcp  .sit 
more  compact,  and  thus  to  diminish  the  danger  of  In,^  in  ihc 
subse<|ucnt  manii  ul.Ttioii^,  iu-f',-itt  of  silver  was  addai  in  the 
earlier  cx|  criiiicii!s  ti)  the  tin  '  ril  solution  of  nitrate.  Fxj>e- 
rience,  however,  has  showu  that  the  ptinci|>al  risk  is  not  in  the 
lo«  of  metal,  but  in  the  ob  linatc  retention  of  salt  within  the 
fine  pores  of  the  dc|X)si',  leading  to  an  over-estimate  of  the 
amount.  When  the  texture  is  very  compact,  this  danger  in- 
crca  es,  and  deposits  from  a  solution  coataining  acetate  are  often 
decidedly  too  heavy,  even  after  the  most  careful  and  protracted 
washinigs.  On  lieating  to  low  redness  a  noction,  at  any  rai«b  of 
the  iMahMdaaltbdccoovoaad  NQg  is  «ri««a  oil;  and  a  loaa  of 
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Wtfhfare nitnrtK^ lo wUck  we  finaliy  nenrved, 
tha  ifak  n  nradi  leth 

Tbe  actml  weighto  vf  depwitedi  iQw  were  mnaSif  fNNB  %  I0 
3 fnM.t  awl,  fo  wrn dnnere  wi^tfagiMe oawned, «boaU 
Mve  been  convct  to  xfvt^io^  Diicwpenclet  three  or  fow 
tinei  etgreitt  as  this  are^  howew,  aeteaUj  met  with,  ti^elher 
Am  toretendoa  of  iultortoloiaaf  «Mtd  ftJa  dUkeittowr* 
libe  faal  nnmber,  exprescing  in  CG.S.  mraiare  lintt'O' 
dieaaieal  cqai\-alent  of  silver,  it  a  liiile  lower  dm  lliat  (t'liQ 
X  lO*^  given  on  a  previoiu  occasion  {CamMilt/t  ^rtntHngs 
for  Novembv  26,  1883).  It  approximates  clo  ely  to  I'll8 
X  io~*.  and  is  thas  in  precise  agreement  with  (he  namber  an- 
nounced within  the  last  few  weeks  by  KohlrauKh,  vii.  I'ltSj 
X  to*'.  Its  iuhstsniiat  correctness  can  therefore  hardly  be 
dou'  teii,  iiiorc  especially  as  it  dues  not  differ  very  much  from 
the  nuint>cr  (i  124)  chtained  by  Ma^cart.  In  terms  of  practical 
unitjs  ^te  may  ^ay  that  the  aaapcre  cwrent  depoiila  per  how 
4*025  grill-,  of  silver. 

When  we  are  provided  with  mean-,  f  ir  the  ah'olute  niea'-ure- 
ment  of  current*,  the  determination  of  clectromoiive  force  is  a 
very  iimple  matrcr  if  we  a'^i:n>-  :\  kno«le<1ec  of  ab'^olittr  re-i'^t- 
ance,  A  galvanic  cell  is  halaiiceil  again--t  the  know  n  1  itTerence 
of  potentials  generate*!  Iiy  a  knuwii  airrt-nt  in  traversing  n  know  n 
resistance.  The  dilTi.  ulty  relite^  entirely  to  the  preparation  and 
dtfinitioii  of  the  -.tand-ird  cells.  A  considerable  nanil>er  of  Clark 
cell-  hxve  ticcn  -^et  up  and  tested  at  inters-al-  during  the  la*t  six 
months,  :>;  '!  tluir  lichiviLur  has  1  e  n  >.iti-factory,  the  extreme 
range  after  the  Iir-t  ten  day^)  not  much  exceeding  I/' I OOO.  A 
modified  f.'r.n  of  cell,  in  which  the  solid  line  it  replliced  bf  an 
amalgam,  is  at  present  ainler  trial. 

In  Mr.  I.atimcr  C  huk's  own  <ietcrminati  ,n  the  B.A.  unit  is 
a'suroed  to  l>e  corr<  <-(,  and  the  K.  M.K.  of  the  cell  at  15°  C.  was 
found  to  be  l  '457  v  1'.  On  if:.-  same  assumptu^ii  we  i<!.l.-iin  the 
not  greatly  ditTenng  value  I "453  v.. It.  If  we  '.ikc  the  true  v.-liic 
of  ibe  B.  A.  unit  as  -9S67  uhui,  1  453  will  i  iil.iccd  l»y  i  ^.U- 
Experiment}  are  aUo  in  j  rogress  tj  deteriiiiiie  in  a^^solulc 
measure  the  rotation  of  the  pl.me  of  polarisation  of  ;i;.'ht  in 
bisnlphiilw  of  carl>on  under  the  action  of  magnetic  force.  Of  the 
reanila  nbtoiined  by  Gordon  a;d  Becquerel,  differing  by  about 
9  per  cent,  onr  pmimlmrjr  nMasnrements  tend  rather  to  ooBfirm 
the  fa 


Mathematical  Society,  Aitil  3.— Prof.  Iknrici,  F.R.S.. 
prc>ident,  in  the  chair. —  1  he  Kcv.  ,\.  C.  Iv.  lilomfield  w.is 
admitted  into  the  Society. —  The  following  communicati<'ns  were 
made:— On  double  algebra,  by  Prof.  Cayley,  F.  R.S.  — ((n  the 
homogeneous  and  other  form*.  t)f  etpialion  of  a  pl.me  section  of  a 
surf.Ke,  l.y  |.  \.  NV.ilkcr,  F.R.S.  —  .\  <lircct  investigation  of  the 
Li.nipliU  1  iiiiiit.'..  "i  the  tipiation  Ft,x,y,  i, /,  q)  =  o,  with  a 
way  111   H  ni.  nitH  iin^  the  .i;i\ili:iry  system,  by  J.  \V.  Ku»!>eU. — 

On'electti(  .il  <  im  iil.it  1.  ms  ,ui.l  the  vtlects  prodaocd  fay  the  motion 
of  an  clcaritied  sphen  ,  by  J.  J.  I  homson. 

Chnnieal  Society,  March  31.— AonivenBiy  Heeling.— Dr. 
W.  H.  Perkin,  F.R.&,  president*  in  die  dmir.— The  Precideol 
f«ad  his  annual  addresa.  The  nnalier  of  Fellows  is  at  present 
1324.  During  the  past  twdve  monthe  the  Seeie^  Ins  lost  by 
death  nineteen  Fellows,  including  Sir  C.  W.  Siemena,  Ifasaia. 
\V.  Si)ottisw<»xle.  J.  T.  Way,  and  J.  Yoong.  Amr  faeieAy 
alluding  to  the  more  important  advances  in  cnemical  sdence. 
the  president  drew  attention  to  the  fact  that  the  number  of 
original  jmpcrs  read  Iwfore  the  Society  had  steadily  decreasetl 
since  18^1.  notwithstanding  the  steady  increase  in  the  number  of 
Fellows,  and  the  greater  facilities  for  the  study  of  chemistry  now 
offered  by  the  nunuioiis  l.iUiratorics  recently  opened.  The 
Longstaff  Medal  was  awarded  to  Mr.  O'Sulliv.in.  The  follow- 
ing t  »fi"ieers  and  Council  were  electetl  : — Prcsi<lent  ;  Dr.  \V.  H. 
Perkin,  Ph.D..  F.K..S.  ;  Vice-Presidents:  .Sir  V .  \.  Abel, 
W.arren  De  \j\  Kue,  K.  Frankland,  J.  H.  Gilbert,  I  If.  (  dad- 
stooe,  A.  NV.  Hofinann,  \V.  <  Mlling,  Sir  Lyon  l'l;iyt;iir,  11.  V.. 
RoKoe,  .V.  W.  Williams, ,n,  p.  t.riess,  (',.  I>.  i.iveing,  E. 
Jlchunck,  T.  K.  Thorpe,  .V.  \'otlcker,  W.  Weldon  ;  Secretaries  : 
H.  y  ■  Armstrong,  J.  .Mdlar  Thomson;  Foreign  Sccretat-y  :  II. 
Miili'-r;  Treasurer:  W.  f.  Kiisstll  ;  Members  of  Council  :  E. 
,\tl.:iis,,n,  11.  T.  Hrovvn",  T.  Carntlly,  M.  Carteighe,  R.  J. 
Friswell,  W.  K.  K.  Hodgkinson,  I),  llowanl,  F.  R.  japp,  R. 
Mehlola,  R.  Mcssel,  C.  O'Sullivan,  C.  Schortcnimer. 

Oeologicnl  Society,  March  22.  — Prof.  T.  Bonney, 
F.R.S.,  preaideDt,  in  the  chair. — The  Rev.  Frank  Ballard, 
M.A.,  ens  proposed  w  a  FeUow  of  die  Socioty.--nie  foUowiqg 


Labyrinthodnnt  Amphibian  from  the  Triaaof  theOmelGoad 
Hope,  by  Sir  Richard  Owen,  KX.B.,  F.R.S.  Tbs  Mbar 
firK  aolicad  Ihediicosety  of  certain  forms  of  Amphibia  belnf- 
ia«  M  the  genera  LatpmUttAHf  Brutkyott,  Pitnfivjm,  ai 
lSkt$iuamnu,  and  called  attention  to  oeilaki  typical  1 


faithealnMtinaof  tho  teaA.  the fom  of  At  bMajr  pstac^«( 
Ibt  4o«ble  oec^iital  ooaMft    An  iapofeet  cnaiaa  of  *t 


spceleanewdcsaibedaa  Kkj/tiiniimt  eiftmb  was  nroeoral 
Mr.  Heer  in  the  Orange  Ftae  State  from  the  TKaof  Smaofs^ 
Beersheba.  and  deposited  by  him  in  the  Bloenfbaleia  Hamn. 
This  specimen,  which  was  brought  to  England  and  subsHitslto 
the  anthor  by  Dr.  Exton,  consists  of  the  anterior  portion  of  Ac 
sktiU  with  part  of  the  mandible  attached.    The  genenl  fora  t 
batrachoid,  and  one  of  the  hinder  palato-vomerine  l(C!h,  -< 
being  examined   microscopically,  exhibited  the  ch»racterj:c 
labyrinthoflont  structure.    The    urface  of  the  skull,  iod  tk 
ehaiacters  of  the  preni.iMlIn  y,  t,  i  1I,  frontal,  and  prefrontji 
bones  were  de«tril>ed.     The  p  riclal'--  and  ]'Ostfront>h  lie  i«- 
perfecl,  the  hui'ler  ]Mrt  lu-in..j  1  st.    The  rami  of  the  unadiblt 
are  a'so  im|ierfect  h.liind,  but  a  br..ltrii  fragment  jho»s  ".he 
articular  suif.icf.     The  vonicrtne  Imiio  were   .il>-t  decjiLel, 
with  the  pj-Ierior  nostril  and  the  teeth  i)cl'ic         behind  til- 
opening.    The  breadth  of  the  bony  p.ilatc  at  its  hinder  frarttrsi 
border  is  5  inches  ;  the  length  of  the  part  \  re-erved  44  inthei, 
the  ir.andit>le,  when  perfect,  was  proti*bly  from  11  ipcHes  !c  i 
foot  in  length.    The  author  als.3  gave  an  account  of  the  dcntilra 
wielded  by  the  premaxillaiv,  maxil'ary,  vomcimr,  pjblinc.  ui 
mandibular  bones.    The  author  |i,iiiitt  ii  out  that  the  tvfe  of  ii:- 
breathing  vertebrates  to  which  the  present  genus  bckmgs  rticW 
its  highest  development  in  the  l  rias-ic  i'erii>d  in  liniain,  Kuwi, 
North  America,  Hiudosian,  and  South  .Vfrica.  The  oiily  kiio«« 
antecedent  form  from  which  the  labyrinthodont  srrnciurt  ;f 
tooth  might  have  been  derived  is  a  genus  of  fishes  n.^.^ed  /a* 
.A<v/;//,  in  the  01<1  Red  .Sandstone.    The  Liassic  Icbthy 
ais  I  show  some  siinilaiity  in  tot>th  structure  ;  l>ut  in  thcjr.irt 
is  far  greater  simplicity. — On  the  occurrence  of  antelope-teaiua 
in  New  er  Pliocene  l>ed.H  in  Britain,  with  the  description  of  »«• 
sjiecics,    Cazdla  aufflica,  by       Tulley  Newton,  F.G.S.— A 
comparative  and  critical  revision  of  the  Madreporaria  of  tk 
White  Lias  of  the  Middle  and  Western  Coonties  of  Eadui 
and  of  those  of  the  Conglomerate  at  thebaseoftheSoalk-WlIn 
Lias,  by  Robert  F.  Tomes  F.G..S. 

Zoological  Society,  .\pnl  i.  — Prof.  \V.  H.  Fh.wfT.  I  I.I', 
F.R.S.,  presiileiit,  in  the  chair.-  Prof.   Flower  cxIiiK':- 
made  ren):trks  on  a  series  of  skulK  ..f  the  Itoitlr  n^ise!  "^'-i'- 
{//y/'fTiwu  ii  ii'itratus),  illustrating  the  various  ^ti^cs  [iri  v  -" 
by  this  animal  as  regards  the  conform.Tion  of  its  skuii  mil"'' 
ilifTcrcnt  ages  of  Imtli  s, m       I'l.if.  H  iwcr  .lis.)  exhi^<ite<i 
Itehalf  of  Messrs.  l  angtnn  .ind  liRknell,  a  sjK-tuuenof  spcrrrwrtl 
obtained  friptn  the  he.id  of  the  Ifyf>eriK>doH.—\U.  ScUler  ci- 
hibited  and  made  remarks  on  sjH-cimcns  of  the  ttX'"  *" 
sptLRs  .i|    I'l  s|iii!in  '.a  \  TrsfiiJt'  t^ff'/iaHt<>/-ui,  iT\<\  C>if!y! 
'):']t,i\  o  ct  ntly  laid  hy  anim.ils  livinj;  in  the  Soricly's  ('.ir''ris 
--Mr.  K.   Ilowiller  Shar[ie  i-xliiliit.-!   :itnl   lui'lf  onilrk^    '  '- 
Ki '!  1(11 1  .It,  I  Pipit  i.tn/Am  i/n  c.iughl  ne.u  lingh:  r  - 

.M:iti  li  I  isi,     Mr.  Sharpe  exhibite.l  at  the  s.ime  time  .in  t-u^l'l' 
of  the  true  Water- Pipit  (WwMrrr  .fA;//.V/^/.j^  cajMiire.!  .i!  I  .ttiin;. 
in  Sussex,  in  March  1877.  — Pr..f.  K.  Kay  l.ankestrr.  I  K  ^  ■ 
exhibited  and  niaile  remarks  on  a  l.irgc  living  Scorpion  i.fn"-'^ 
cyannis)  from  Ceylon.  —  .\  communication  was  read  froir.  Trii 
T.  leffrcy  Parker,  I'eing  the  (irst  of  a  scries  of  studies  in 
Zealand  Ichthyi ilo^y.     The  present  pa|ier  gave  a  ile-«<:np<i'<:  ' 
the  skeletim  <>!  h'r^aUcus  ai\ynteHs.    The  species  wa»  fonttle* 
on  a  sj^KTciinen  c  ast  .ishorc  at  Mocraki,  tUafjo,  in  Jane  iWj-" 
A  communication  was  rearl  from  Viscount  Powerscoort,  F.Z-S- 
containing  an  account  of  the  origin  and  progress  of  the  heri  'f 
Japanese  Deer  at   Powerscourt. — A  communication  wi»  r«»l 
from  Mr.       .\.  Houletiger,  giviiw  the  diagnoses  of  vmt^ 
Reptiles  and  Ha!r;uhians  from  the  Solomon  Islands  coJlWe' 
anil  presenie  i  lo  tin  British  Mnseom  hf  Mr.  H.  B.  Guppy. 
H.M.S.  I^rk. — .\  communication  wa*  read  fn>m  Mr.  C.ft 
Waterhotise,  ct>ntaining  an  account  of  the  coleopterou*  is*^ 
collected  by  Mr.  H.  O.  Foriws  m  the  Timor- 1  jut  Islindk— 
F.  D.  (iiKiman,  F.R..S.,  re.id  .1  p.iper  containing  an  accottf  « 
the  Lepidoptcra  ciillected  Iiy  the  Lite  Mr.  \V.  A.  Forlx-s  :*i 
iKinks  of  the  Lower  Niger,  the  Rhopalocera  being  dc*<nhe'l  !^ 
Messrs.  F.  D.  (  Rodman  and  O.  Salvin,  and  the  Heterxm 
Mr.  II.  Dnicc.    The  spccies  of  bntterflies  were  fifty  in  osk'*'- 
and  comprised  repreeciittiws  of  all  the  fonOicsof  Ithawlni];" 
liitbeito  known  from  Trqiical  Afiica,  eseept  the.&ya***' 
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jjnni[i  but  fcciily  ilt \rlu|i<ii  it;  th:-  i.^lok.  Mi.  K.  Bnwillcr 
Shaijie  rcaii  the  <lcs<;ri|>li()n  ol  llirLc  r.-.rc  -.pcLics  of  ^•'lJ•tatl.:hcI^, 
\  Alsf<»iix  minima,  /,ii</'/i/iij  a/yssiniiUi,  ami  IJof'l  hit 
•^atinifri.  Mr.  Sliaq>e  .iIm)  ili-^tribcii  an  ap|>arcnlly  new  sp<;cic>, 
of  Nuthatch  iliscovcrcd  hy  Mr.  John  Whilehc-ad  in  the  uioun- 
l.iin^  of  Cor^lr.i,  .ini!  (iio|Mi%e<i  to  ht-  tailed  SiHa -uihidhduii  — 
Mr.  <  I.  1..  i)o'i-.oi;,  F  K.S.,  rc.id  a  ]ia|HT  on  the  myology  and 
visceral  anatomy  of  Ca/romys  mi'1'iiiutn',  of  wliieh  rare  mamma) 
^|H>cimcns  had  been  lately  ohtaineil  foi  liim  by  Mr.  F.  \V. 
kainMlen,  H.M.'s  Consul  at  St.  Jago  <lc  Cuba.  The  well- 
knuwn  divuion  of  tlie  hepatic  lobes  into  minute  loboles  in 
CfU^riJft  from  ihc  tuunc  island  wa^  '>hown  not  lo  exi»t  in 
C.  tmlatimrHS,  which  othcnuise  clo^ly  rocmblcd  the  former 
aptatt,  and  this  chancier  could  iho^turc  no  longer  be  oouidered 
afnMfkone. 

Edinburgh 

Royal  Society,  .M,»ich  t,. — Sir  \V.  Tlioms  m,  hon.  vice- 
jircsidcnt,  in  the  chaii. — .Sir  W.  Thomson  communicated  a  paper 
on  the  cfficiencv  of  clothing  for  maintaining  temperature.  He 
sh'iwed  that  if  a  b:xly  he  below  a  certain  size,  the  eRect  of 
clothing  will  be  to  coal  it.    In  a  gloiml.ir  b  xly  the  temperature 

will  ooly  be  kept  up  if  the  radius  be  greater  than  j^,  where  k 

i«  dw  tauSmOMtf  of  the  wbatanot  and  e  its  eoiiidTi^.— Prof  . 
J.  Tbooim  mud  «  paper  on  thahwof  iatrtiaptlwpnaeipleor 
chioBOMtiy,  and  the  principle  of  «bMlat«  duunl  totiwl  of 
abcolat V  ratadoia.  la  this  paper  the  aatbor  proceeded  to  dlx> 
criminate  between  what  men  ean  know,  and  what  men  cannat 
know,  as  to  rest  and  motion  in  unmarked  enec^  For  example, 
men  have  no  meaos  of  knowing  or  imaciidng  whether  a  boll 
existing  in  tpnoe  Is  in  motion  or  at  rest ;  nor  have  they  any 
means,  if  it  be  in  motion,  of  luiowing  or  imagining  any  one 
direction,  rather  than  another,  as  bcin;j  the  direction  of  the 
straight  line  from  the  place  that  «%■»•:  occupied  by  it*  centre  at  ' 
any  past  in-t.int  to  the  place  occujiie  1  by  that  eciide  at  ;ne  eiit. 
There  is  then  an  essential  liitiieully  .i-  to  our  forming;  a  distinct 
conception  either  of  re-'  -  i  nf  i  rti'iiica.-  '.ii  .'i  in  lhroUi;h  mi- 
mar',  ed  space.  lie  discussed,  in  c  >nnect!on  «ith  this,  the  st.ile 
ment  set  forth  by  Sir  Isaac  Newton,  under  the  desi;nati  jn  of 
the  first  law  of  motion,  that  crery  hi>.iy  (oiitinuts  in  its  state  t/ 
rvstin^  or  0/'  niTz  inf^  uniformly  in  a  straight  liitf,  txctpt  in  u 
fHUi  /i  m,  l^y  (ipplitd  fnr,  ,-s,  it  is  c  ^mfy!>fd  t  >  <'hsxn^,-  th.it  stute.  A 
mist  impirt ant  truth  in  ihenxtureof  tliiii^;>,  perceived  with  more  1 
or  Icis  clearnesf,  «as,  he  said,  at  the  root  of  th.it  enunciation  ;  1 
hut  the  word-,  uhctlier  taken  by  thc  iisi Ives  or  in  coniiecti  iii 
with  Newtiin's  accompanyiiiij  definitions  a-id  illo'tralions,  were 
inadcfiuate  t  )  give  expre&^i  111  to  that  great  natural  tru'h.  He 
procecfled  tn  C3!]ilain  the  ch.aractcr  of  mutual  motion^,  which 
cxw  in  any  sense  be  rCf^'.irdcd  a^  uniform  rectilinear  mutual  mo- 
tions. He  y;»vc,  utider  the  title  of  the  law  of  inertia,  an  enuncia- 
tion which  lie  oft'crcd  as  setting  forth,  by  a  better  expression,  all 
the  truth  which  \%  either  explicitly  slated,  or  is  suggested  by  the 
fitiit  and  second  laws  of  motion  in  Sir  Isaac  Newton's  arrange- 
aent.  la  connection  with  the  law  of  inertia  he  gave  further 
■tmtements  bringing  out  expressions  of  the  principle  of  chrono- 
DUetry  and  the  principle  of  "  directional  fixedness  or  of  absolute 
elinural  rest,-  and  of  absolute  rotation. — Sir  \V.  Thomson 
described  a  laodifieation  of  Gauas'«  mcthml  for  detenaioing  the 
horlaonlal  aanponeait  of  tcmatrial  magnetic  foree  and  the  mag- 
netic moments  of  bar  magnets  in  absolute  measure. — Mr. 
ThoniM  Mufar  gave  a  paper  on  the  phenomenon  of  greatest 
middle  in  the  crcle  of  a  class  of  periodic  ontinned  fractiont. 

Mardli  17.— Robert  Grejr,  noo-prenden^  in  ^he  chair.— 
McaMi.  FtMii  and  HonM^  of  the  Geokdkd  Stmnr  itf  So^^ 
com— lualciHd  a  paper  on  the  Old  Red  SatidstoBe  vokanie  rodts 
of  Sbedand.— Mr.  P.  Geddes  gave  the  first  two  pnitlh  aaidie- 
ntr**^*  and  physical,  of  a  paper  on  the  principles  of  eeooooncs. 
— ^Prof.  Cnni  Brown  communicated  a  paptir  bf  FroC  liieUe 
Smith  OB  aa  fategrating  hygrometer. 

Dublin 

University  Experimental  Science  Aiaoolatlon,  March 
18.-  -  <  iii  the  boiling-points  of  the  haloid  ethers,  by  F.  Trouton. 
—Jdn  a  new  test  for  gallic  acid,  l)y  .\  K.  I  )ixon,  B.A.  The 
crini<on-red  colour  which  Dr.  Sidney  Voun^  had  noticed  on 
adding  a  solution  of  cyanide  of  potassium  to  a  solution  of  gallic 
ncid,  and  which  a  few  minutes'  rest  or  gentle  warmth  causes 
completely  to  disappear,  is  probably  due  to  oridatiom.  For 
aithooc^  when  shaken  in  contact  with  the  air  the  caloir  icnp- 


jiears,  it  w  ill  not  do  so  when  shaken  in  an  atmisphere  of  b3rdro" 
gen,  nitrogen,  or  carbon  dioxide.  On  re  exp  isure  to  the  air,  w  ith 
agitation,  the  colour  may  lie  b^Mighl  back.  The  red  cul  >t;r  is 
not  dissolved  out  by  alcoh>l,  ether,  or  chloroform  ;  neither  d>c$ 
it  afford  any  characteristic  absorption-spectrum.— On  Ayrton 
and  I'erry's  electrometers,  by  G.  F.  Fitzgerald,  F.R.S.— An 
eleclr  i-magnet  for  use  in  an»lysi.-i  was  exhibited  by  J.  Joly, 
M  .£.  The  electro>magDet  ii  sealed  into  a  test-tube  to  enable  it 
to  be  dipped  into  aolntuiiu  caatainiqg  pami^aoitt  paitiden 

Academy  of  8clesc«B»  Mardi  31.— M.  RoUand  in  the  diair. 
— ReeuflcsootbetUidTolniDeorthe  "AaoalsoftlieBiranof 
Lonritndw,"  pveNBlcd  to  die  Acadtoqr  iv  M.  Faje.— On  a  pro- 
paeeddasnficatioBof  eeoMtaaMastfibictotbdrdireotor  retrograde 
motion,  fay  M.  Faye. — ^Noteoadiefbrai  of  the  nucleus  of  the  Ponis- 
Brooks  comet,  by  M.  Faye.— On  the  &i>ecific  heat  of  ga.scous  ele- 
ments at  venr  Ugh  temperatures,  by  MM.  Rerthelot  and  Vieille. 
—Note  on  the  origin  of  sugar  of  milk,  by  M.  Paul  Bert.  From 
cxperimenu  made  on  goats  the  author  infers  that  the  ut;.ir  .f 
milk  is  produced  by  the  mamman- secretion  of  the  supcr.il.i.iiii.int 
sugar  formed  \ty  the  organisms  after  parturition,  most  pioi  il>l\  in 
the  liver. — On  anew  species  of  fossil  .Sirenian  found  in  tlie  I'aris 
Basin,  by  M.  A.  tiaudry. — On  the  currespondciicc  between 
two  (lifTi  rrnt  species  of  functiiin>.  of  two  sy-tems  of  (juantities 
ct>rh  l  i'  li  md  eipiLd  in  :iu:ii1k  r,  \,\  Nf.  .S\lvcstcr. — Separation 
of  gallium  ;  separation  from  org.inic  sulistanees,  by  M.  I^coij 
de  fioLsbaudran. — On  a  modifieil  form  of  lightning-conductor, 
by  M.  .S.  Callaud. — Results  of  e.\j>eriments  with  a  new  venti- 
lating; sy^uiii  Worked  by  centrifugal  force,  by  M.  L.  Ser.-  <)1>- 
servsiti'  ti^  ni:ide  at  the  Meudon  ( )tiserviitory  on  the  jilanet  .Mars, 
by  M.  h.  I..  1  riiuvelot.— .\iiproxiinalt  cikuLiliun  ol  the  thnist 
and  sulfate  of  fracture  in  a  homogeneous  horizontal  mass  of 
earth  vupporte<l  l<y  a  vertical  wall,  by  M.  J.  Ff>nieiWiPtt|i~-On 
Gyldcn's  differential  equation  : — 

JJ?  =  ♦.  +  -rfi  +  -1^' +  -r*"  «>».  +  ..  . 

in  which  the  ^'s  are  trigonometrical  series,  by  M.  Toincar^. — 
Distribation  of  the  potential  in  a  rectangular  plate  traversed  liy 
an  electric  current  with  |)crmanent  rf^imt,  by  M.  A.  Chervet.— 
On  the  electric  phenomenon  of  the  transport  of  ion^  ami  its  rela- 
tion to  the  conducfi\-ity  of  saline  >iikilions,  by  M.  L.  Bouty. — 
( )n  the  n-.i-rnn<-i-  of  tliecnslH.ns  employed  in  theelcctrielight  of  the 
!•  lenth  lit;litlinu^es,  l>y  .M.  Lucas.— Note  on  the  verification  of 
tile  law  s  ( it  tr.iiiv verse  vibration  in  cla.stic  rods,  by  M.  Mereadicr. 

Tin-  (ntu-r.il  theory  of  dissociation  deduced  from  the  general  data 
l"iirnishc-.|  hy  the  mechanical  theory  of  heat,  by  M.  IsainK-rt. — 
Note  on  the  Inea^u^ement  of  the  tension  of  dissociation  in  the 
iinlidc  of  mercury,  by  M.  I..  Troost.  —On  the  ]ihenomcnon  of  the 
crystalline  vuperheating  of  sulphur,  hy  M.  f).  (ierne/.-  On  the 
non-cxis:eiKe  of  the  hydrate  of  ammonium,  by  M.  I ».  Tommasi. 
The  atithoT  ■-  e\]»eriments  lead  him  to  the  conclusion  already 
arri\ed  ;a  liy  1  honi^i  n,  that  hydrate  of  ammonium  does  not 
exist  in  animonini  w  .Tter.  — (  )n  (he  doLOni|K3s!!ion  by  water  of  the 
combinations  of  cu|)reous  c  hloride  w  ith  the  chloride  of  (lot.a-sium 
and  chlorhydric  acid,  by  .M.  H.  I.e  t'halelier. — (  »n  the  compo- 
silinii  of  |)itcli-lilenilc,  hy  M.  lilomstrand.  I'roin  his  analysis 
the  autlior  concludes  that  this  substaace  is  a  mixture  of  uranioe, 
silicates,  carbonate  of  line,  and  mlphwet  of  inn,  its  fbranda 
being : — 

2U-Pb(0,Uj)  +  S(RiO«Si,  2Aq)  +  7(CaO,CO)  -f-  }  Fe^S,. 

—  Note  on  the  quantitative  analysis  of  the  phosphoric  acid  in  arable 
Lind>.  by  M.  (i.  I.ecluarticr. — Heat  of  formation  of  the  fluoride 
of  silver,  of  m.igne^ium,  and  of  lead,  by  M.  Gunti. — Thcrmn- 
chcmical  stuily  of  hviirortuosiliceous  acid,  by  .M.  Ch.  Truchot. — 
On  the  glyo\alliisul[)hide  of  sod  i,  l  y  Ic  1  orcrantl.  -  On  the 
influence  of  ecrefnal  li-iions  on  tin;  tcni]>c:i .Utiie  of  the  body,  by 
M.  Ch.  Kic:u  t. — I  )n  the  special  distribution  of  the  motor  nxits 
of  the  Virachial  plexus  in  the  human  system,  by  MM.  Forguc 
and  I_annegrace. —  Description  of  a  gigantic  Dictyoncura  (D. 
monyi)  found  in  the  Carboniferous  measures  of  Commcntry 
(.\llier),  by  M.  Ch.  Brongniart.  This  remarkable  insect  mu.st 
have  been  at  least  fifty  centimetres  long. — On  the  origin  of  the 
roots  in  the  ferns,  by  M.  I.achmann. — On  the  causes  which  may 
modify  the  effects  of  the  action  of  lij;ht  in  directing  the  motion 
of  plants,  by  M.  E.  Mer. — On  the  diSusion  of  christianitc  in  the 
ancient  lavas  of  the  Puy-de-D6me  and  the  Loire  Basin,  by  M. 
F.  Gonnard. — Note  on  the  origin  of  certain  phosphates  of^lime 
found  in  maw  in  the  linrtonea  of  the  Secoadaiy  series  and  of 
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certain  Sroa  ores  belonging  to  the  class  of  globular  ores,  by  M. 
]>iealKfaiL— On  the  solar  halos  obser\-ed  at  Saint  Mmr  on  the 
noninf  of  Mardi  bj  M.  E.  Renou. — Note  on  the  prawaoe 
of  manganete  in  the  wmea  fif  Grave,  by  M.  E.rJ.  Mamnend. 

BULtH 

Phytieal  Society,  Maidi  7.->Plror.  NecMB,  hgr  mcuia  of 
Mhrant  gla««  toba^  dwnoim  rated  cerinui  fhenonena  of  Knndf a 
du^figweipiDdneedbjrcxperiiBeaiing  with  deep  toMH  Bwied 
widkanenminitioDlntalheeatii^  notyct  explained,  of  tb*  Icaai- 
!  ridglqn  in  aomdiniHahes  Prof.  Necaea  h«v  o^*^ 


hi«b  tones  or  long^tndbiaUf-vlbrating  tabes,  teitej 
wUchare  kept  ap  In  the  oolnan  of  air  of  the  ghn  tdica  by  an 
electric  tuning-fork.    In  the  ceone  of  thli  inveMijaiion  be 
made  verv  beantiful  obienrationa  hi  aianjr  lubcfl  of  dust-wbirls 
rmming  nitlier  and  thither,  now  le  one  »i(ie,  now  to  the  other. 
In  other  tnbc»,  aftain,  tbe-e  whirls  cmne  to  light  either  with 
Urcat  clifllicalty  or  bat  imperfecdy.    It  would  therefire  appesr 
that  the  inntcrial  of  the  tubular  wall  excrci<^ed  some  influence 
on  the  production  of  those  whirls.    The  spc.iker  had  yet,  how- 
ever, come  to  no  definite  rrsult  respecting;  the  cau^e  <>r  the 
transverse  ridges. — IV.  K<rni'^  nipplcmentcri  the  cx]H-iinicii(s 
he  COQimunicatccl  .it  the  la'-t  sitting  of  the  Society,  on  tin.-  ^cn-i 
tivencs*  of  ntirmal  eyes  for  variations  of  c  iloiir  tiftMeen  the 
wave-lcni^ths  of  640  and  430.     This   fie  l\a(l   so  far  d  nc, 
inasmuch  as  he  ha-l  tC'letl  the  influence  of  li;>ht-intcn5ity  on  the 
sensibility  in  que-tion.    Seeing',  as  w.-.s  «cll  known,  that  lif;ht 
intensity,  in  this  part  of  the  spcctnim  especially,  mounted  very 
rapidly  from  ilir  line  C  to  the  line  P,  and  ugain  sank  from 
the  nvixinium  tieyuml  l)dovvti  to  F,  it  «ouId  be  pos-ilile  that 
the  difTeren'iating  sensibility  arrived  at  in  the  former  cxpcri 
nient<  was  in  large   part  cotuiitioncd  by  the   diMi^rrm-es  of 
intensity.    The  cooperation  of  inten.sity  was  iio\\  in  the  new 
ex|)crinicnt.s    partly  ntcluded   as  a  f.ictor  in   this  way,  that 
llic  spccinmi  w.v-   ob  ervtd    ihn         an   absorbing;  nicdimn 
whose  niaxiiuum  of  abs>rpli>n  slixd  at  D,  si  that  the  curve 
of  li^ht -intensity  between  C  and   I)  rose   vNiih  much  less 
rspidity,  ran  hori?  ^ntnlly  f.  t  'omc  <listancc,  and  then  sank  to 
D.    The  mensun  iiu        l-m^  carried  out  a»  in  the  firmer  ex- 
periments, yielded  the  result  that  the  difTerenti.itiv e  cusiliility 
under  the  conditions  nifilioned  had  undcr);i<m:  very  li't^.-  alter- 
ation, and  that,  con.'equently,  li-jhl-intensiiy  had  no  iuilucncc  on 
the  ranjjc  that  had  been  anived  at. — Prof,  von  Ilclndiolt/  re- 
ivjrf<-<l  on  a  theoretic  treatue  he  had  laid  be'ore  t'lo  Herliii 
Royal  .Academy,  in  which  he  had  tnVcn  in  hand  the  la^k  <>t'  c\- 
I'limin:;,  in  acc'rlance  wiih  mechanical  principles,  thermal 
movements,  and  more  pnrlicul.irly  Camot's  law.    He  attained 
Ills  r.hjfct  hiy  mean^  of  the  rules  bearing  on  stationary  move- 
mrn's,  .is  ihry  were  calculited  for  a  vortex  revolving  without 
friction  and  with  great  velocity,  or  for  a  fluid  moving  without 
fridi  n  in  a  closed  circular  canaL    The  equations  for  these 
•tationary  movements  derived  from  meobaaics  corresponded  with 
those  denvod  fiom  Lagnafc^s  Xtm  fat  diemal  movasteals. 

PbyaioloKical  Society,  March  14. — Prof.  Lncae  gave  an 

address  on  the  subject  of  subjective  auricular  sensations  and  their 
treatment.  He  showed  by  examples  that  the  idea  that  subjective 
auricular  sensations,  and  in  particular  the  generally  known  one  of 
singing  in  the  ears,  had  a  somnlic  cause,  such  as  stoppage  of  the 
external  acoustic  duct  or  of  the  Eustachian  tube,  was  oot  io 
accortlance  wiih  i  \p<  rii  ncc.    Both  on  himself  and  on  personsof 
musical  culture  he  had  dctcrminetl  the  pitch  of  the  singing  or 
whistling  sound,  and  had  found  it  equal  to  the  proper  tone  of  the 
external  acoustic  duct.    This  circumstance,  together  with  several 
citliLT  f.ictv.  ltd  him  to  the  Lonjitturc  (hat  the  singing  in  the  cars 
was  caused  by  a  tctaini--  <;l'lhc  tensor  tvmpani.  which  -<1  thr  air 
over  the  membrane  of  the  l\nip.ini:m  m  conlitnioii^  <'--i_tn;ilion. 
In  ras<-s  of  sufTcring  from  this  distemper,  of  wliidi  the  s|K-aker 
cited  a  numlur  of  examples,  the  sub]ectivc  .auricular  sensatums 
Wi  re  til  l>e  divideil  into  such  as  were  intensified  and  such  as  were 
abate  !  I  y  estcrnal  sounds.     I'.os'i  l.in  ls  were  to  lie  reganled  as 
phenomena  of  ahnormal  resonance,  and  were  accompanied  by 
difTerent  <lej4rees  r,f  hardncs-.  of  hearing  down  to  deafness.  The 
treatment  of  ihi subjective  s«-nsations,  so  far  as  they  were 
simple  tones  an  t  no!  cs,  and  not  ihe  sul>iec;ivr  hearing  of  worils 
or  of  <-inythinj;  outside  the  hearer  (disturtiances  ]>sych<dogical 
and  lieyriKl  the  scope  of  his,  address)  cfinsisted,  in  the  opinion  of 
the  "-pcakcr,  an  ojiinion  based  on  manifold  personal  experience, 
in  subjecting  the  sufTcrers,  for  pro[;r.  s-i\ r  iy  h .ti);er  )ien<Mis  of 
time,  and  for  as  many  as  two  to  three  minutes  at  once,  to  a  certain 
constant  tone  of  the  tnaiae-CBrk.  In  fBch  a  case  PraC  Loca^ 


used  deep  tuning-forks  with  such  as  heard  subjective  Ui||k  an, 
and  wtextrti.    With  the  oessation  of  the  subjccliieaoiMidK 
deafness  also  usualljr  disappeared,  and  the  saJfiscn  noDmei  1 
pmnanently  norauu  state  in  this  respect.  Aa  — tJ— «i—  4 
this  pheitomeBoo  the  qiealwr  thostght  ad^  be  nndb  ih 
analog  of  other  sensations  in  wbidi  abnonaal  eadtaneniiatH 
pa^  of  the  sensoiy  nerves  was  lelieved  by  the  eidkaMi 
neifl^hooring  nervotts  parts. — ProC  Mmlc  reported  on  a  tnsot 
sent  for  iasertioo  in  the  i^tHMm^Stn^/m  ly  Dr.  Gad,  t  (iirc? 
Bwmber.   Cbntiaiy  to  the  opinion  on  the  snljjeet  hidicfto  vav. 
lainedtSr.  Gad  in  thia  treatise  moved  that  fa  the  spinal 
of  fingfu  even  ander  the  sevcnOi  aemiaot,  there  vere  rtV\ 
centres  m  operatian.   Dy  cattJag  through  the  spiiul  irjni«. 
below  this  spot,  reflex  convulsions  from  the  Iocs  up«)rJ<  j> 
pradaoed*  not  ooly  on  the  same  but  also  on  the  oppo«'.c  «^ 
la  other  expetfanoitB  on  frogs  the  spinal  marrow  was  oa  thnxp 
l>eneath  the  medulla  oblongata,  and  the  upper  part  uf  the  aiiah 
marrow  as  far  as  the  second  vertebra  carefully  prepared  andii 
on  filtering  pajjcr  saturated  with  strychnine.    On  siinLka.- 
the  frog  at  the  lower  extremities  reflex  movements  were 
jKrvade  the  whole  body,  but  in  the  region  of  those  r. 
the  spinal  marrow  treated  with  strj-chninc,  flexor  s|i.i.rr-  vi^ 
ol>servcd,  thoiigh  it  is  well  known  to  \>c  a  N]H.cial  clMracttt!  ' 
of  the  strychnine  siKlsm  that  it  exclusively  attacks  the  cv.:3-.t 
nnisclfs.    In  this  way  was  demMn-,tiate'i  the  existen  r  if 
ducting  tracks  rising  from  the  tellex  centres  siiuatcil  in  ihr  ].•»« 
most  pan  of  the  spuial  tnarrott       to  its  le.pmost  parts,  ll'-.'-fx 
\  lattei,  ;\j;ain,  were  electrically  slinndatdl,  no  flexor  mo^eoec 
could  be  startc<l  from  the  s|iot  which  Ix-lore,  under  the  opaa- 
I  lion  of  >tn.'chnine,  had  generated  exterior  retUciinns.  Re-'tis 
this  ]>art  of  the  ^pin.al  marrow  and  the  motorv  nerves  :h_ri-  t-' 
iherelcire  lie  g.inglia.  —  Following  up  his  comniiinici;!  'U  c 
last  sitting.  c>n  the  prcNcnce  of  nitric  .".cid  in  ni^nc.  Ur. 
j  brciuj.;ht  before  the  .Society  a  series  of  chemical  reactions  taiiia( 
I  to  demon-Irate  that  nitric  acid  cciuld  exist  Sad  be 
in  an  oxidised  solution  along  with  urea. 
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SAMOA 

Samoa.  A  Hutidri-d  I'vrr.v  as^o  and  loni^  before.  By 
George  Turner,  LL.D.  With  Preface  by  £.  B.  Tylor, 
F.R.S.  (London  :  Maanilkui  and  Co ,  1884.) 

FOR  the  pBiposcs  of  compamtive  etbnolflfjr  Dr. 
Turner's  new  work  on  Samon,  tVint  group  of  ten 
islands  in  the  Pacific  which  the  Frenchman  Bougainville 
named  the  Navigaton^  Istands  in  1768,  it  entitled  to 
stand  in  the  same  rank  with  such  books  as  Williams's  ac- 
count of  Fiji  or  Mariner's  "Tongan  Islands."  The  careful  1 
study  of  Samoinbdiers  anl  eastooisfor  a  period  of  more  | 
than  forty  yeaf?  confers  uniisiiil  authority  on  the  writer' 
statctncnts,  whilst  hii  description  of  their  heathen  con- 
dition derives  more  than  ordinaiy  value  fiDn  the  fact  of 
his  having  been  among  the  earliest  misiiooaries  who 
visitc<l  the  isUnd^.    Mr.  Tylor,  in  the  short  preface  he 
has  prefixed  to  the  book,  speaks  with  justice  of  the  peculiar 
iatetest  which  attaches  to  a  wofk  that  deairibes  Poly- 
nesian life  as  seen  hi  Its  almost  tmaltered  state  hefore  | 
contact  with  European  races  had  inaugurated  a  period  of 
rapid  change  and  made  wh«t  was  origtDal  and  native 
indistinguishable  from  what  was  of  foreign  impor- 
tation. 

Complete  as  is  the  account  given  by  Dr.  Turner  of 
Ssmoan  Kfe  genently,  of  the  governflnent,  social  con* 

dition,  and  laws,  of  the  people's  food,  their  houses,  or 
their  canoes,  the  main  interest  and  value  of  the  work  lies  I 
in  the  chapters  whidi  deal  with  the  leligioas  and  mytho- 
logical ideas  of  the  Samoans.  The  book  in  th's  respect 
is  not  only  a  storehouic  of  curious  myths  an  i  legends, 
but  it  helps  to  throw  light  on  the  vexed  qoMtion  of  the 
origin  of  mythology  as  known  in  other  parts  of  the  world. 
The  whole  of  Samoan  mythology  is  based  on  the  concep- 
tion of  the  male  and  female  nature  of  all  things,  sudl  as 
we  still  find  traces  of  in  the  genders  of  European 
languages.  Thus,  according  to  their  cosmogony,  from 
the  marriage  of  the  high  rocks  and  the  earth  rocks  sprang 
the  earth,  from  the  marriage  of  the  earth  and  the  high 
winds  sprang  the  solid  donds,  and  so  00  till  they  come  to 
the  gods  and  chiefs  down  to  the  individual  who  was  pro- 
claimed king  in  the  year  1878. 

Stories  betraying  the  same  nide  conception  of  natore 
abound.  A  girl  turns  into  a  mountain  without  difficulty 
(p.  117);  a  certain  stone  is  a  coward  who  fled  in  battle 
(p.  45):  eertain  trees  ate  ttanafermed  men  (pp^  119^ 
219).  The  important  thing  is  that  the'^e  and  similar 
storiei  are  spoken  of  as  "seriously  believed"  by 
maoy.  "  In  all  these  stories  the  Samoans  ate  rigid 
literalistsandlMlieveinthevcryirordsof  the  tradition* 
(p. 

Samoaa  ingenuity  has  its  explanation  for  the  orii^n  of 
most  things :  of  man  himself ;  of  the  name  Samoa  as  well 
as  of  that  of  all  the  islands  and  their  chief  places ;  of 
Springs  (p.  10) ;  of  the  sea  (p.  12) ;  of  pigs  (p.  ill);  and, 
strangest  of  all,  the  story  of  the  origin  of  cocoa  nuts 
(p.  244). 

Dr.  Turner  reckons  the  number  Of  Sanwan  dckiCS  dMt 
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liad  come  to  his  Icnowiedge  at  120,  yet  there  was  a  time 
when  the  Samoans  were  said  to  have  no  religion  of  any 
kind.  Each  individual,  each  household,  each  villagei 
liad  his  or  its  peculiar  god,  incarnate  generally  in  some 
creature,  hot  sometunes  in  a  stone,  a  shell,  or  even  a  star. 

Tbenilesand  ccrcmnnics  of  thii  fctichlstic  religion  re- 
sembled very  much  those  in  vogue  in  America  or  Africa. 
.A  man,  while  considering  it  death  to  cat  or  injare  the 
incarnation  of  his  own  god,  would  owe  no  respect  to  the 
incarnation  of  his  neighbaur's.  Illnesses  and  death  were 
the  resuh  of  some  offence  against  the  gods,  and  prayers 
and  ofTerings  played  in  consequence  a  fausa  part  ia  tiie 
daily  life  of  the  Samoans. 

An  iUnlellned  supremacy  among  the  gods  bdonged  to 
Tangaloa.  He  nude  the  heavens  and  the  earth.  He 
was  specially  prayed  to  before  war,  betorc  fishing,  or 
before  planting,  and  thunder  was  the  sign  that  the  prayer 
was  heard  (p.  s  V  l  ike  Zeu-.  he  sometimes  was  attracted 
by  mortal  women,  .nnd  to  obt.iin  the  lady  who  ultimately 
became  his  wife  he  sent  down  first  thunder  anl  storm, 
then  lightning  and  darkness  and  deluging  rain,  and,  last 
of  all,  a  net  in  which  he  succeeded  in  catching  her 
(p.  232). 

Tlie  souls  of  dead  Samoans  started  for  Pulotu,  the 
spiilt-world,  through  two  circular  holes  near  tlie  beach, 

the  larger  hole  being  for  the  souls  of  chiefs,  and  the 
lesser  for  those  of  commoners.  They  went  under  the 
sea  till  they  came  to  a  land  where  all  things  were  very 
much  as  they  h  id  been  on  earth.  Chiefs  looked  forw  ir  t 
with  pride  to  the  use  of  their  bodies  as  pillars  in  the 
bouse  of  the  Samoan  Phito  ^  960). 

In  the  Tongan  Idaadi  tfltre  was  the  same  belief  in 
Boluto  as  the  future  vorld;  and  Dr.  Turner's  work  is 
suggestive  at  every  turn  of  comparisons  with  die  bdiefs 
or  customs  of  remote  parts  of  the  world.  The  Samoan 
story  of  the  origin  of  tattooing,  turning  on  a  mistake  in 
the  delivery  of  a  message  (p.  55),  reealts  the  Kaffir  and 
Hottentot  ar-onnt  of  the  origin  of  hunm  mortality.  The 
story  of  the  turtle  and  the  tuwl  (p.  218)  points  the  same 
monl  as  the  claniad  fable  of  the  tortoise  and  the  hare. 
The  story  of  the  woman  and  her  child  who  were  taken 
up  to  the  moon,  where  they  may  still  be  seen  (p.  203),  is 
precisely  similar  to  the  moon  myths  of  European  folk- 
lore. The  custom  of  artificially  flatteniog  the  heads  of 
children  (p.  80)  connects  die  Saiaoans  la  habit  vdth  tha 
American  tribe  who,  for  doing  the  same  thing,  were  called 
the  Flathead  Indians. 

With  regard  to  Samoan  customs  generally  the  most 
interesting  allusions  in  Dr.  T.irner'i  wor'^c  are  to  the 
mock  burot-oiferings,  when  for  some  offence  against  the 
gods  a  man  would  undergo  a  counterfeit  process  of  baldng 
in  a  cold  oven  (pp.  3:,  <ri  :  to  the  orde.iis  for  the  dctcr- 
tion  of  theft  (pp.  19,  184);  to  imprecations  by  taboo,  as 
when  the  fear  of  a  shark  was  instilled  into  a  thief  by  tlie 
plaited  fjn^urc  of  one  (p.  iS^  ;  to  the  confession  of  crimes 
for  the  purpose  of  obtaining  divine  pardon  (pp.  34,  40, 
141);  try  purification  before  battle  by  sprinleiing  (p.  64). 
It  is  perhaps  to  be  regretted  that  in  reference  to  the  rules 
of  marriage  the  information  vouchsafed  by  Dr.  Turner 
is  not  so  full  as  on  the  preceding  points:  we  are  not 
told  whether  the  Samoans  were  endogamous  or  exo- 
gamous,  nor  to  what  extent  purchase  entered  into 
otttrimony. 

c  c 
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A  iDOdHled  system  of  commanism  prevails  with  regard 
lo  property,  every  man  having  claims  on  the  general  pos- 
sessions of  th«  clan,  so  that  in  building  a  house  or  a  canoe 
he  can  alwajrt  draw  on  his  rriadens.  Dr.  Tumer  says 

th.it  this  system  is  a  sad  liitu'ranrc  to  the  indwitrious  ; 
but  he  also  points  out  that  it  obviates  the  neeettity  of 
poor  laws  \sj  matin;  poverty  anknown  and  taconoehraUe 
.<p.  160). 

3Ve  miss  in  Dr.  Turner's  book  any  euimate  of  the  pro- 
pen  made  by  the  Samoana  since  «r  in  eonaeqaenee  of 

the  arrival  of  the  missionaries  in  ;  thnu;L,'h  he  makes 
it  clear  that  before  that  time  they  had  made  some  inde- 
liendent  advance  in  the  ways  of  civilisation.  Thus  he 
rotices  the  previous  miti.u.iti  m  ot'  tfirir  penal  code  (p. 
178) ;  and  points  10  tradition  as  attcsiin^;  m  former  times 
the  custom  both  of  cannibalism  'pj).  236,  240)  and  of 
human  sacrifices  (p.  201).  C'nc  would  gladly  know  whether 
tbeir  numbers  are  increasing  or  the  reverse  ;  whether 
their  wars  have  stopped ;  and  whedwr  it  can  still  be  said 
of  them,  as  Dr.  Tomer  isys  of  diem  as  heathens,  that 
"few  drank  to  excess.** 

The  last  chapter  deals  with  t wcntj  -throe  i<5lands  away 
from  the  Samoan  group,  such  as  the  Ciilbert  group  and 
the  New  Hebrides,  l>nt  In  reference  to  these  the  writer 
'.peili-i  morr  on  the  autli  ii';>  if  iiiti\c  iL-a  liei  s  th.in  on 
a  prolonged  personal  residence  among  them.  The  most 
noticeable  thing  is  Ae  frequency  of  the  custom  of  maldng 
infiinticidc  compulsory  by  Isw ;  .nnd  the  generality  of  the 
belief  in  the  original  resdng  of  the  sky  upon  the  earth 
and  in  the  necessity  of  pndifaig  it  npfwardi.  Pethape  the 
most  curious  cuunm  on  these  islands  is  that  quoted  of 
the  i»lc  Peru,  by  which  a  married  woman  for  years  after 
her  marriage  was  prohibited  from  looking  at  or  ipealdng 
to  anv  n  -  btit  her  hiishind.  When  she  went  out  she 
was  covered  in  a  mat  with  only  a  smail  hole  in  it  by 
which  she  might  sec  her  way,  and  any  man  who  ,  \  u  lier 
coming  was  obliged  to  hide  himself  till  she  had  passed 
(p.  398). 

Ilavin^^  touched  CD  the  chief  points  of  interest  in  Dr. 
Turner's  work,  we  cannot  do  more  than  commend  it 
earnestly  to  the  attention  of  all  lAo  take  interest  in  Ae 
CtMoms  of  unadulterated  heathenism.  We  may  fairly 
describe  it  as  one  of  the  most  important  contributions 
to  the  science  of  anthropology  that  has  been  poblidied 

f  .r  luauy  years.  In  matter  and  arr  inr;eiiicnt  it  is  a  great 
improvement  on  the  "  Nineteen  Years  in  Polynesia"  in 
which  Dr.  Tomer  first  gave  to  the  world  his  experiences 
of  S.nnoa.  There  is  an  en.irc  absence,  perhaps  too  much, 
of  personal  missionary  narrative ;  nor  will  any  one  regret 
in  the  present  woik  the  long  diapter  which  in  the  ftmnner 

dre  A  attention  to  a  quantity  of  inorc  or  les-  trifling  resem- 
blances between  the  customs  of  the  Samoans  and  the 
Jews.  The  similarity  is  doubtlese  a  real  one,  but  it  only 
s'lr'ws,  as  wherever  else  it  appears,  not  that  the  pt^nplf  in 
question  liad  any  connection  whatever  with  the  Jews,  but 
that  the  Jem  fai  their  evolution  from  savagery  passed 
tl, rough  the  same  stages  of  thought  and  custom  which 
still  characterise  barbarism  wherever  it  exists.  The  more 
the  customs  of  remote  parts  of  the  world  are  brought  into 
comparison,  the  more  wonderful  in  its  almost  mechanical 
regularity  must  appear  the  history  of  hnman  development 

I.  A.  Farrkr 


VOICE,  SONG,  AND  SPEECH 
Voice,  Soni^,  ami  Speech,  A  Pracficai  Guide  for  Singtrt 
and  speakers,  from  the  Combined  View  of  Vocal  Surgtn 
and  Voice  Traiiur,  By  Lennox  Browne,  F.R.C.S. 
Edin.,  &c.,  and  Emil  Bdmke^  Aw.  8ro,  pp.  322. 
(London  :  Sampten  Low,  MitBteid,  Setri^  and  Kiviai* 
ton,  18S3.) 

n^HIS  balky  handsome  vdnme  of  323  pages  seems  at 
first  sight  to  present  considerable  diflScuKics  to  a 
reviewer,  which  b^in  with  the  very  title-pegc^  wfaena 
its  contents  are  said  to  be  derived  *  from  the  combined 
view  of  vocal  suigcon  and  voice  trainer."     The  latter 
occupation  is  fairly  definite :  but  what  exactly  is  the 
fomaer?  It  might  indeed  be  thooght  that  die  sliilnf 
photograph,  with  wide-opened  mouth  and  glaring  eye- 
balls, which  faces  the  title,  represents  the  vocal  surgeoD 
in  qoestioa,  seen  in  the  very  act  of  giving  longne.  But 
this  explanation  turns  out  to  be  incorrect ;  as  it  is 
excellent  though  not  a  "oomUned"  view  of  Mr.  Emil 
Bdmka^  larynx,  taken  from  nature  and  ontoudHd  by 
hand.    This  feature,  if  indeed  the  larynx  can  be  CORectly 
called  a  feature,  of  the  work,  is,  it  may  be  at  once  said,  tlx 
best  it  contains.  The  gentleman  just  named  has  eslubited 
remarkable  energy *and  perseverance  in  obtaining,  for  the 
first  time,  a  series  of  autolaryngoscopic  views  of  the  vocal 
chords  in  the  process  of  phonation,  and  in  dilfacflt 
registers  of  the  voice.   Four  of  theaef  given  on  aa  en- 
larged scale  in  the  body  of  the  volume,  go  some  wiy 
towards  settliag  the  long  debated  question  as  to  the 
di£Eerent  mechaaiem  of  the  natural  and  the  aitificial  <x 
"  Msetto*  voiee.  In  all  other  respects  the  book  is  vcrjr 
unequal,  and  contains  little  that  cannot  be  as  well  or 
better  obtained  elsewhere.   It  has  two  prefaces :  one  of 
the  usnal  kind,  and  in  the  osnal  place ;  the  other  at  the 
oppnsitc  cxlrcniity  of  the  work,  quaintly  termed  a  Preface 
to  Advertisements,  in  which  it  is  stated  that  "  the  authoii 
have  ttiptdated  wiA  the  publishers  that  no  advertisemcat 
whatever  should  be  admitted  without  their  express  sanc- 
tion.'' The  opening  chapter  is  entitled  "  A  Pica  for  Vocil 
Phyriology,"  and  is  followed  by  others  on  the  laws  of 
sound,  the  anatomy  anil  phv<:n!nj^y  of  the  vocal  organ, 
and  on  the  larynx,  whitii  neei.1  no  special  notice  except  to 
remark  that  the  nomenclature  adopted  in  the  descriptias 
of  the  last-named  organ,  like  that  employed  in  another  of 
Mr.  Uehnke's  works,  is  somewhat  un-Ilnglish  and  dtiosr. 
The  old  Gredc  names  thyroid,  cricoid,  arytenoid,  and 
the  like  are  at  least  as  graceful,  and  perhaps  as  easy  to 
retain  in  the  memory  as  the  "  ring-shield  aperture,"  the 
"  shield-pyramid  muscles,"  and  the  "  buffer  cartilages.' 
In  the  chapter  on  vocal  hygiene  soaxe  charactciistia  | 
fortunately  uncommon,  begin  to  show  themsdves.  We  I 
are  told  that  "  Better  than  a  respirator  is  the  veil  inventci 
by  Mr.  Lennox  Browne,  and  sold  by  Messrs.  Mafshil 
and  Snelgrove."  On  taming  to  the  selected  and  elpa^ 
gated  advertisements,  we  find  one  from  the  latter  fim, 
adorned  with  a  fascinating  picture  of  a  lady  wearing  tk 
said  invention,  of  which  the  price  is  '*       or  lif  pes 
5^.  zd.'^    On  pp.  ijo  and  III  we  meet  two  old  friend' 
again  ladies,  one  with  a  natural,  another  with  a  deformec  1 
waist ;  and  to  oar  ddight  they  reappear  widi  tete  is*  I 
temal  detail  on  pp.  1 12  and  1 13,  Four  p.igcs  ha\'ing  bea  | 
thus  pleasantly  got  over,  we  learn  with  relief  00  p.  n'- 


Digitized  by  GoogI  I 


17,  i»84] 


571 


that  "ltj|lM«<>  oonets,  exactly  of  the  kind  we  describe, 
can  be  obtained  frorn  I'ratt  (surgical  mechanist  of 
Oxford  Street)."  On  turning  to  -J.  rrtisements,  we, 
singularly  enough,  &nd  Mr.  Pratt  also  among  tin.  •Uict. 
HntcMnson's  «cilI>koown  spirometrie  eiperiments  are 
then  largely  drawn  upon,  and  freely  quoted,  by  which 
means  we  reach  p.  132,  where  we  find  four  pages  of  illus- 
mtive  cases,  indnding  Aote  of  the  *Rev.  Canon  G  ," 
who  "broke  down  in  voice";  "A.  R.,  Esq.,  M.P.,"  who 
**  suffered  from  impediment  in  speech  " ;  "  C.  W.  P.,  Esq , 
Mat.  Bac.,*  who  "spoke  In  a  child's  tieble** ;  and  '«Mi8s 
D.  M.,"  who  "was  rapidly  losing  the  upper  and  middle 
notes  of  her  voice  from  faulty  production."  AU  these, 
and  others,  to  the  mraiber  of  eight,  even  a  Scotch  pre- 
centor amonR  them,  were  happily  cured. 

We  next  pass  to  the  oft-told  history  of  the  laryngoscope 
and  its  teachings,  to  find  on  |)p.  163169  some  reellj  good 
woodcuts  of  the  five  registers  of  the  voice,  named,  accord 
mg  to  Mr.  Corwen's  system,  the  lower  thick,  the  upper 
Ihkil^  (he  lower  thin,  the  upper  thin,  and  the  small  rc- 
spectfvdy.  Farther  on  two  of  these,  and  the  frlsetto,  are 
reproduced  by  photography  as  above  staled. 

The  chapters  on  voice  cultivation,  on  breathing,  on 
"attack,"  and  on  resonance  go  rather  beyond  the  scope 
of  a  sdeatMie  paper.  As  an  exercise,  the  pupil  is  recom- 
mended 'to  repeat  the  syllable  h^c  four  times  rapidly, 
once  long ;  following  with  00,  oJk,  ah.  The  effect,  with 
•  fanfe  dais,  woidd  be  highty  penocal  and  pleenng. 
Indeed,  it  is  a  comfort  to  know  that  this  "will  be  published 
very  shortly  by  Messrs.  Chappcli  and  Co.,  of  50,  New 
Bead  Street  "<vA&  advertiseniait).  The  most  original 
chapter  of  all  is,  however,  that  on  "  The  Daily  Life  of  the 
Voice- LTser."  He  or  she  is  instructed  as  to  residence, 
"ablutions,"  "foce  and  neck  powders"  (see  edvcrtise- 
ment),  dress,  and  especially  as  to  a  "  special  woven  and 
shaped  combination,  reaching  from  neck  to  ankles  and 
wrists."  On  turning  with  feverish  haste  once  more  to  the 
advertisements,  we  find  that  this  boon  to  human  nature  can 
be  obtained  of  E.  Ward  and  Co.  of  IIMey,  and  that  the 

coat  is  only  lis.  G<{.  fin  the  other  hand,  while  treating 
of  die^  the  authors,  no  doubt  from  a  "  combined  view," 
say  (p.  35<S),  "We  decBoe  to  give  an  ophion  on 

encumber." 

The  above  extraas  will  show  the  general  tone  and  style 
of  the  woik.  The  wifter  of  these  Hnea  wWiea  to  speak 
with  the  greatest  respect  of  Mr.  Behnke's  really  valuable 
piieitogiaphs,  which  he  exhibited  at  the  Royal  Institution 
about  a  year  aga  He  cannet  help  ngiettiBg  that  tiiat 
gCndeman  in  bringing  his  new  conception  into  the  world 
alioald  have  called  in  the  obstetrical  aid  of  any  surgeon, 
liewcvar "  vocaL"  W.  H.  Stoni 


OUR  BOOK  SHELF 

A  Sequel  to  the  First  Six  Books  of  the  ElemetUs  o/Eutlid. 
By  John  Caaejr,  LUD.,  F.ILS.    (Dubihi:  Ho^gea, 

1 884-) 

Wk  have  noticed  (Nature,  vol.  xxiv.  p.  52.  vol.  xxvi. 
p.  219)  two  previous  edition^  of  this  book,  and  are  glad 
to  find  that  our  favourable  opinion  of  it  has  been  so  con- 
vincingly indorsed  by  teachers  and  students  in  general. 
The  novielty  of  this  edition  is  a  supplement  of  "Additional 
Propositions  and  Exercises  "  (pp.  159-174).  Thisconuins 
SB  clcgMtt  node  «f  obtainii^(  the  circle  taagcatial  to  Area 


given  circles  by  the  method  of  false  positions,  construc- 
nons  for  a  qoadrilater.-d,  and  a  full  account,  for  the  first 
timeiaateit^KK^of  the  Brocard»  tripiicaite^o,  and 
(what  Ae  author  primoses  to  call)  the  coeineeircles.  Dr. 
^atn  lias  collected  together  very  many  propertiea  of 
tnese  t.tMU<.  and,  as  usual  with  him,  has  added  several 
beautiful  results!  of  UU  own.  He  i->  not  so  thoroughly 
well  iip  in  the  literature  ol  iln,  (.iibjcct  as  he  might  be, 
but  he  h.is  (lone  e\ccllcnt  service  m  introducing  the 
circles  to  the  notice  of  Ilnglish  students.  Again,  (Question 
31,  p.  174,  to  one  unacquainted  with  geometrical  results, 
would  appear  to  make  its  (Ubut  here,  whereas  it  figures 
as  a  question  in  the  "  Reprint  from  the  Eduamomi 
Times*  (voL  iii.  p.  5B),>  and  is  discussed  there  in  connec- 
tleo  witfi  an  envebpe  which  forms  the  subject  of  a  ps^er 
by  Steiner  (see  also  pp^  97,  &c.,  and  vol.  iv.  p.  94). 

Many  of  the  trifling  errors  we  previously  pointed  out 
have  been  corrected,  but  some  are  still  left,  as  on  p.  39, 
line  15,  "A  B''  should  be  'V/  C";  p.  no,  reference 
should  be  to  the  "  Reprints  from  the  Liituiitii'iial 
Times  "  ;  p.  74,  Hne  8  up,  should  be  "  B  D,"  not  "  /'  D  " ; 
Question  103,  p.  157,  is  incorrectly  printed;  p.  172,  the 
Urocard  angle,  in  all  the  papers  we  have  seen,  is  denoted 
by  »>  and  not  by  a.  We  think  a  better  place  for  ^ 
"  Observation"  on  p.  172  would  be  after  Question  3 on 
p.  171.  The  figure  on  p.  134  is  inverted.  In  the  "Index," 
Pascal's  Theorem  should  be  referred  to  p.  129  and  not  to 
p.  1 39.  We  only  need  say  we  hope  that  this  edition  may 
meet  with  as  much  acceptance  aa  its  predecessort :  it 
deserves  greater  acccjitance. 

TAe  Ores  ^  Leadviiiet  ami  tkeir  Mode  ^  Occurrence,  Sr*c. 
By  Lows  D.  Ridcetta.  4ta   (Princeton,  New  Jersey, 

1883.) 

TiiK  author,  in  accordance  with  the  requirements  of  the 
Ward  Fellowship  in  Economic  Geology  in  Princeton 
University,  spent  npwards  of  four  months  at  LeadviUe 
in  the  stud^  of  the  ores  and  their  mode  of  occurrence,  and 
more  particulariy  in  the  Morning  and  E\-cning  Star 
Mines.  The  result  of  bis  investigations  are  presented  in 
a  very  useful  memoir  dealing  with  the  minuter  pheno- 
men.a  of  the  two  mines  investigated,  which  are  admirably 
placed  for  this  purpose, as,  .ilthough  snvili,the\  h.i\  e  \  ielded 
an  enormous  quantity  of  carbon.ite  of  lead  associated  with 
silver  ore  in  the  form  of  chloride  ,ind  bromide,  the  whole 
deposit  being  probably  a  pseudomorph  or  substitution-pro- 
duct of  a  blue  limestone  of  Carhonuerous  age.  by  infiltra- 
tion  of  metallic  minerals  irom  aa  oveilyinf  sheet  of  gray 
porphyry.  This  dass  of  substitatton  is  not  unknown  in 
other  parts  of  the  world,  the  famous  calamine  deposit  of 
X'ielle  Montagne  being  one  of  the  most  familiar  examples, 
but  nowhere  else  is  it  illustrated  on  tin:  is'it.it  scale  ob- 
served around  Leadville,  which  now  produces  nearly  one- 
half  of  the  total  quantity  of  lead  raised  in  the  United 
States.  The  ore  itself  varies  very  considerably  in  charac- 
ter, consisting  of  mi.\tures  in  every  conceivable  proportion 
of  hard  granular  and  soft  carbonate  ef  lead,  often  exceed- 
ingly pure,  with  (|uartteae  brawn  iraa  ere  and  silver  chloride 
and  cnlorobromide,  the  bitter  sometimes  in  lumps  of  a  few 
ounces  or  even  a  pound  weight;  more  generally, nowever, it 
i.  d  nuvc  1  through  the  mass,  which  is  enriched  to  from  50 
to  \oo  ounces  in  the  ton  of  ore.  .\  point  of  great  interest, 
we  Ixlieve  first  noticed  by  the  author,  is  the  occurrence 
of  beds  of  basic  ferric  sulphate  underlying  tin  lead  <  ar- 
bonate,  and  also  containing  some  silver  as  chiorule  .md 
lead  as  sulphate.  This  the  author  considers  to  be  due  to 
the  oxidation  in  situ  of  a  belt  of  iron  pyrites  mote  or 
less  aaixed  with  galena,  the  chaafe  beuig  so  eeaqpkie 
that  BO  trace  of  pyrites  is  ever  seen  in  it  In  a  second 
section  the  author  gives  much  interesting  detail  as  to  the 
working  of  the  mines  and  their  produce,  the  whole  forming 
a  nuNMgraph  ef  coaddenMe  vidue»  H.  B. 

•  II  WH|H*aM«iB  tfaa  MMwfltaMf  IVMvfti  r*wy  aWs. 
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LETTERS  TO  THE  EDITOR 

[  7%4  Editardoet  not  hold  himstlf  rtsfonsihlf  for  eptnions  txprtsttd 
by  kit terrtsponJcnts.  Nciihtr  can  k(  umiertakt  to  rtium, 
or  to  correspond  with  the  writers  of,  rejected  manuscripti. 
No  notice  is  taktn  of  anoHymoui  cotnmunicatii>ns. 

\Tht  EcHtw  urgently  reqtusts  corttspondmts  to  ktep  their  UtUrt 
at  short  as  possiiie.  7%e  prttntrt  am  his  spaa  it  jw  gntt 
that  it  it  impouM*  athenme  It  imtmrttkt  afftanmet  tttm 
^ ttuuHtmitaltttu  tauiubiit^  htttroHt^atttl  wttH fittti^ 

On  the  Motion  of  Projectiles 

I  HAVE  rcml  uiih  fKit  interest  Mr.  Ba^hforth's  article  un 
a  new  mcthol  of  csOmating  tlie  steadine&s  of  elongated  shot 
when  fired  Crom  iafge  gum,  an>l  I  have  nu  doubt  that  we  »h<mlil 
have  a  inndi  brtter  Knowledge  of  every  new  gun  to  be  brought 
into  acrvioe  if  we  could  tiy  it,  ming  the  Haahforth  diron<^raph, 
whid)  la  the  most  perfect  for  mca-suring  the  times  occunicd  by  a 
»hot  la  puaiqg  over  a  Micceuinn  of  equal  diiitanccs.  Tnat  would 
give  us  at  once  Uie  coeffidoit  of  resistance  of  the  air  to  the  piojec< 
tiles  »ed  in  that  ncdal  gun.  and  then  bjr  very  simple  fignaulse 
and  tables  the  calcnlation  of  trajectories  (which  is  one  of  the 
main  points  id  aitHIer}  )  would  be  a  veiy  euy  task. 

Instead,  wUh  the  present  syKtem.  vh,  knowing  only  the  muzzle 
vdodty,  w«  mast  rely  for  thcw  caleulatlottS  OB  tiw  oooflkienu 
determined  with  only  one  sort  of  projectiles ;  sad  of  eoose  such 
coefficients  must  ytxf  veiy  much  (mocc^  perhaps,  than  is  g<  no 
rally  thought)  tritik  dil&reot  nniieelilcs,  with  difeent  sh.i|K;, 
of  die  head,  and  cqiedally  wiut  ue  dlliefent  methods  of  givug 
rotation. 

I.itcly  many  tmprovemenls  hnvB  hocB  auufe  in  Ae  loan  of 
the  prujcciiles ;  many  ogivaMieaded  dioti  of  two  dOanden  have 


EUmente  der  Or^ano-rraphie,  Svsiematik,  und  Biohgit 
der  P/iatuat.  Voo  Dr.  Juiius  Wiesner.  (WIm: 
Alfred  Hfilder,  1884.) 

This  is  the  second  Milmnc  of  ;i  more  extensive  work 
entitled  "  Elenu-nte  der  wi,sen!,cliaftlichen  I'.ot.mik," 
(ir,t  volume  of  whiLh  dealt  with  the  anat'^'»>.-  aiid  phxsio- 
logy  of  plants.  The  fu  st  p.irt  tO«s  the  second  volume 
is  occupied  with  orgmiography  :  tfw  author  recognises 
five  fundamental  types  of  v^tativs  orgtnsy  vis.  ''^pbyl- 
tom,  CBulom,  rhizicom,  tricooin,  thaUom,**  and  thus  ig- 
Mtca  the  ooocUiflioa  of  Sndis,  that  stem,  leaf,  and  root 
are  not  coordinate  categories,  bat  that  the  root  should 
rather  be  coordinated  with  the  shont,  a  structure  com-  j 
posed  jointly  of  stem  and  leaf,  rutther,  lie  ciies  the 
sporangix  of  Ferns  as  examples  of  tnchomes  (p.  5  ,  and 
thus  does  not  adopt  the  view  of  Goebcl,  that  the 
sporaii^'ium  is  an  independent  organ,  and  is  not  referable 
to  the  categories  of  vegetative  organs.  Theie  two  points 
aresolBcient  to  show  that  the  book  is  not  abreast  or  cur- 
rent moTipbological  opinion. 

The  seoond  part  Is  devoted  to  the  systematic  study  of 
plants.  The  arrangement  adopted  is  that  of  T'ichlcr's 
"  Syllabus,"  in  which  the  Hassihcation  of  Angiosix  ims  is 
different  from  that  m  current  use  in  England.  This 
scrtion  appe.irs  to  consist  chiefly  of  an  enuineratioD  of 
facts,  and  the  student  is  left  to  dmw  hls  OWn COmpuisOns 
between  the  plants  described. 

Then  follows  a  part  on  "  BioIog>',"  a  very  readable 
treatise  on  the  life  of  the  individual,  reproduaion,  and 
the  origin  of  species.  As  an  appendix  a  short  history  of 
the  development  of  botany  is  given,  and  in  a  few  pages  of 
notes,  references  are  jfiven  to  the  most  important  worVs 
on  various  branches  of  the  subject.  It  is  surprising  under 
the  head  of  classific.ition  of  Fhancro^.m^s  (p.  424)  to  find 
no  mention  of  the  "  (kncra  Flantarum  ''  of  Hentham  ,ind 
Hooker,  the  most  important  publication  of  the  sort  in 
recent  years.  The  bi>ok  is  illustrated  by  numerous  wood- 
Cuts,  many  of  uhich  are  tikcn  from  older  books,  for 
example  Schlenk d' s  "  Grundziige."  Looking  at  the  nook 
as  a  wbofai^  there  is  nothiqg  saOdeitiljr  new  dther  in  tlie 
material  or  In  the  tnatment  to  noomnMnd  it  above  others 
already  before  the  public. 


been  ialmdmed,  and  dw  use  of  btcechhMuknL**r*:=^  ^  ""o^ 
loaders  has  allowed  the  use  of  bell»»^r*r"?,"  S*!?^  roiitioa. 
Of  conne  the  nreseW      "waeBtS  StUI  bold  good  for  compan- 

tively  -short  r— gcs,  .md  for  heavy  projectiles,  U^r.uic  then  tKr 

|i>s.s  of  velocity  is  little  on  actuunl  o!"  the  ^m.iW  '  .  Ivumhta 


the  —  IS 


rather  l.Trge,  as  in  the  ca^e  of  small  guru  or  rifltj, 

then  the  coefficients  K-  .irc  less  reliahlc. 

I  have  h.iil  It  r\[ietKnce  in  cilculating  witli  die  BlnUiMh 
metlio<l,  ami  1  li;nc  l>cen  aMe  tu  c-ilculate  Irnjecturiei  fcrhoBf 
guns,  which  Wtre  not  far  out  from  tlu  aLiiial  pratlicc;  I  M 
bUll  heller  ri"-u!is  u-iii;;  I'ruf.  Niven's  UieChuU  arul  tabic;  hS 
when  I  h.i '<  lo  i  .il>.  id.i'.c  tr.ijectorics  for  small  gSM,  both  IkftC 
methods  i.\\\:-<\  ti>  ijivc  nic  reliable  results. 

I  'lM  iiisMni  e,  in  calculating  the  trajcx-tories  for  the  NunlcnfdA 
onc-iiuh  g\U),  I  had  with  Hashforth's  methcxJ  for  aii  .ui^'le  of 
elevation  ol  o''  a  r.inj^c  of  .2282  y.irds,  and  fur  12'  of  elcvitidr,  x 
range  of  3539  yards :  instead  by  actual  practice  the  clcvaucoi 
required  were  found  to  be— 

For  aaoo  yards   f  li 

,,  XfOO  ,,     ...      ...      ...      ...  30' 

..    2600    .,    9  '  36' 

'l"he  bullets  have  an  ogival  head  struck  with  a  radius  of  00c 
diameter  and  a  half,  therefore  they  are  not  ditTererit  in  >h:;.: 
from  the  shots  used  by  Mr.   ItashfoMh    in  his  cxitnivurrit^. 
besides  I  divide<l  the  trajectory  into  many  sniall  arcs,  .-irwi  I 
very  careful  in  applying  the  correction  for  the  ditl'eren;  denstj 

oftheair,  viLuatagahraysthefonnuIa'^Vi  i:  — ^  W» 


tu 


stead  of  simply  *  K«>    I  was  even  nther  aftald  of  o^criohi 

this  correal  11.  king  a  lighter  weight  of  the  air  than  *is 
necessary  ;  and  I  was  very  much  astonished  when  I  saw  that  the 
trajectonet  calculated  were  much  too  short. 

it  seems  to  me  also  that  the  conectioo  to  be  applied  wbea  tht 
Vulirt  rises  to  a  great  height,  requires  a  Uttle  more  conaidenlitai 
and  n  thorough  mathematical  investigation. 

I  think  that  the  |>roUem  of  a  body  moving  in  a  medium  whidi 
l>eeoiiu-s  less  and  less  rosist.ant  as  the  fxidy  advances  througb  it 
is  mine  eomjjlicaied  than  wc  would  think  .it  first,  and  canno(  bt 
dealt  with  by  only  oonsidering  the  density  of  the  medium  qsai 
to  die  mean  of  the  densities  at  the  two  temunal  points. 

£.  RlSTORI 

Cbristlaa  Coimd  Sptengnl 

The  interest  in  my  note  on  Snrengel  (Nature,  vol.  xxix.  ?. 
29)  may  excuse  some  ad<litional  facts.  In  the  Life  of  Dr.  L.  L 
Heini  (by  G.  W.  Kcssler,  I^iuzig,  iS^;,  Sv.a  ilie  following  is 
reprinted  from  Hcim's  diary,  vol.  ii.  p.  7-'  ;  — 

"I  read  Rector  Sprcngcl's  work  with  mde-^crilablc  siti-dic- 
tion.  Since  the  time  when  I  read  Hedw-ig's  system  of  the  frrcti- 
fication  of  the  moBe»,  fourteen  years  ago,  I  never  had  »ia>^  1 
great  and  thoraag^  pleasure  as  to-day.  I  cannot  admire  enocjli 
the  power  of  observatioD,  the  untiiii^  assiduity,  the  acutcnev. 
and  the  correct  and  dear  exposition  of  the  facts  which  he  h>i 
I  :  ed.  His  work  is  a  masterpiece,  an  original,  which  giw* 
:ni  j;<-ti.iur  and  of  which  (Jcnnany  can  be  proud." 
1  >r.  Heim,  who  afterwards  Ijccame  a  distinguished  physdsc 
in  Hcrlin,  Prussia,  was  an  enthusiastic  mycologist,  who  tui 
made  the  acquaintance  of  Sir  J.  Hanks  and  Solander,  b»l 
stmlieil  carefully  Dillenius's  Herh.irium  in  Oxford,  had  hi* 
visited  (>n.'rtner  and  Koelreuter.  He  speaks  rather  enlha9ISli^ 
ally  about  ilu-.  n.iuirali<(t,  whoshowc<l  and  explained  tohntii 
experiments.  Dr.  Hcim  gave  also  the  iirtt  iostmctioos  in  iMtflf 
to  .'Mexander  von  Humboldt. 

Mr.  Kc3>slcr,  the  editor  of  Hcim's  Life,  says  <vaL  L  p.  alQ  ^ 
**  Heim  found  in  Rector  Sprengel,  to  whom  he  gave  the  fr* 
instructions  in  botamr,  a  remarkkUe  student.  Sprengel  nvi>l 
lar);ely  nil  pains  which  Heim  had  spent  on  hhn  by  the  Cnt  d 
his  careful  studies.'' 

The  editor  mote  this  in  1835.  and  the&et  that  he  sdedeioc 
of  the  diary  the  above  <|uoicd  note  proves  well  how  im^K- 
"?%  work  was  appreciated  and  admired  even  by  n^^^ 


In  Konigriiefi^  Praab,  PraC  C  F.  Bnidach.  in  hit  yeii^ 
lectures  on  ptnsiology,  tani^  and  appreciated  hishlv  Spra«cli 
reriea.   In  hbluge  *' Physiology.'' |mbu£dm  i8j6  ask 
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the  Msistancc  of  C.  L.  von  liacr  and  \\.  Kathkc,  and  in  the 
Memid  edition,  1835,  with  the  nine  assistance,  and,  liesides 
Aen,  with  E.  Meyer  and  J.  Valoidn,  and  in  a  French  transla- 
tion of  the  same  work,  g  237  ghws  an  acooont  of  Sprengel's  di>- 
eomies.  "  If  he  &hoiild  have  gone  a  little  too  far  in  some  caM.-b 
it  would  be  withont  importance ;  the  came  nccurs  with  cvciy 
scientist  who  makes  a  Krc^t  'lisctn-cry,  and  )>ccomcs  with  it 
enthusiastically  ezdted.  I  kip'W  personally  that  Burdach's 
well-reputed  assistants  were  thoroughly  acquainted  with  Sprengel's 
observations. 

Prof.  H.  Burmcistcr  had  studied  in  Grei&wald  and  in  Halle, 
and  published  his  "  Handbuch  dcr  Entonralogie,"  183a;  an 
£l|g}bli  tra:nslation  by  F.  Shuckard.  He  makl  (voL  L  p.  303) 
aboot  Sprengel's  and  Koelreuter's  observatHM  at  Mae  length, 
abo  as  well  known  and  of  the  highest  importance.    Prof.  Bur- 


in Prof.  Runneister'a  diasertatkm)»  or  in  Halle  hgr  Pmt  Carl 
Spreitgcl,  the  nephew  of  Rector  Spraind,  or  somewfacK  else.  I 
Blow  perMoally  that  in  Berlin,  Luk,  Lichtensteia,  Klug, 
bidHon  were  entirely  acquainted  with  Sprcngd's  diseowies. 
Prof.  Kntth  was  a  rery  old  finead  of  Heim  (Life,  ii,  p.  9)1  and 
bcjoixl  doabt  aoqoainted  with  the  fitcts,  though  he  has  not 
brM|^  it  fgtwaid  ia  his  lectures  after  Dr.  F.  Miillet's  state- 
ment. T  was  aamnd  fav  sdentlfic  fiiends  thai  TVevirsims  in 
Bonn  and  Xees  tob  Eaenbeck  in  Breslau  were  well  acqudnlcd 
with  SprengeL  I  conless  that  I  am  entirely  at  a  loss  to  imdei^ 
stand  how  It  happened  that  Sprcngcl  was  unknown  to  scientists 
te  England,  where  Kirbv  and  S)>cncc's  "  Intnxluctioa,"  &c, 
had  seven  editions  from  1815  to  1867,  the  last  of  13,000  copies. 
There  would  be  no  difficulty  to  find  in  German  libraries  more 
publications  to  corroborate  my  views,  but  I  belie^'c  those  auuted 
are  mfficient  to  prove  what  I  intended  to  state  in  my  former 
note.  H.  A.  IIagen 

Cambridge,  Mass.,  March  24 


Salt-water  Piab-Typea  in  PtMh  Water 

MX,  Haroman's  oiHcrvations  on  the  oocnmnce  of  "sea>fish 
In  Ireslfwater  river-^ "  (Nati'ke,  vol.  uda.  pp.  4SS-53)are  not 
by  any  meani  uni'|  :(  .  1^  he  has  sopposed.  On  the  contrary, 
cases  similar  to  th.  1  i  ii.ts  recorded  are  so  frequent  as  to  jusiily 
hini  in  believing  that  "  some  caution  must  be  obserred  io  the 
classification  o(  !itrata  as  fresh-water  or  marine  on  the  evideace 
of  fish  alone."  The  incursion  and  confineiLent  of  the  two  types 
specially  nentiaiwd— the  "sunfiab"  and  "shark"— in  fresh 
water  mve  many  parallels.  For  mstance,  in  Natuki,  vd.  xiiL 
n.  107,  Messrs.  w.  W.  Wood  and  A.  B.  Meyer  hawe  rcoordetl 
OmI  "near  Manila  is  the  Lacmia  de  Bn^  a  taife  sheet  nf 
water"  whose  "water  is  quite  fresh,  and,  after  aettline,  per 
fedlj jpotaU^"  but  ia  wUdi  thre  a  sunfish  i PrMit  fifwttmi  and 
•  snuO  shark.  Fmflwr,  in  Lake  Nicaragua,  whose  mean  height 
above  aieaa  tMe  ia  the  Fladfie  and  Atlantic  Oeeaas  is  107*63 
feet*  aic  likewiae  ftmnd  a  smlish— apparently  /Vf«l!&  Mttifmnim 
— and  a  peculiar  AatV—£u/amia  (or  CartJurias)  nuara^nth. 


P*it»;  PP-  I75i|l)>  ThaniB  it  is  also  urged  that  "these 
InstaDces,  supplemented  as  the^  are  by  many  others,  are 
aaflicient  tc^  cmvey  a  cantion  agamst  too  extensive  gcnt-raliMiiiun 
of  the  physi<i};mphical  conditions  hinted  at  by  fossil  remains  ot 
aquatic  i  y  1 .  l*HEa  GtLL 

Washington,  Ajnil  I 

"The  Axioms  of  Geometry" 

Mr.  Robt.  B.  Hayward  ha*  written  to  me  that  some  of  the 
statements  in  my  ariidc,  "The  Axioms  (if(;comctr)-,"in  N  ati  rk, 
March  13  (ji.  453I,  arc  too  sweeping,  and  that  in  paititul.ir 
Euclid  1.  16  iU>i>  rmt  nci  cssrsrily  hold  fur  the  geometry  of  the 
cyc-heing,  or,  u\  the  nioro  familiar  language  of  spherical 
l.jcomclry,  that  thi^  tticorcni  does  not  hold  unless  the  median  line 
of  the  triangle  un  the  '■ide  on  which  the  exterior  anj;Ie  lies  i--  le^'. 
that!  a  tjuadraiil. 

Mr.  1 1 nyward  lias  also  pointed  out  that  the  error  lies  in  the 
.xssiim]>tion  that  a  tenniaated  atrajglit  line  "  may  be  prodnoed  to 
any  length." 

All  uiisisdcar  caoarii,  and  I  was  oonackMis  of  it  ndwn  I 


wrote  the  article.  In  fact  I  meant  to  add,  but  somehow  omitted 
to  do  so,  tiiat  every  figure  considered  has  to  be  limited  to  less 
than  a  hemisphere,  or  to  less  than  half  the  space  round  the  eye- 
ticing.  If  this  is  done,  and  if  b^  the  whole  figure  is  under- 
stood the  faxca  figure  together  with  oay  addition  required  for 
the  proo(  uieo  my  statements  will  hold,  bat  with  one  exception. 
I  was  wrong  in  saying  that  Legendre's  pioo^  given  bjr  Mr. 
Casc^,  can  be  treated  in  the  same  manner  as  Sir  Wai.  Hamilton's. 
For  m  this  proof  »  soies  of  tiiaqdcs  is  Mostraoted  with  sides 
whidk  iacNaae  tU  they  become  faifiuie.  The  reaaoniag  is  there- 
fere  aot  i^plicable  to  the  sphere.  But  adiher  is  it  to  we  plane. 
We  have  ao  right  to  reason  about  iafiaite  figures  as  we  dto  about 
finite  onea.  O.  Huatia 

WOd  Duck  laylac  in  SaoVs  ^mi 

A  WBBK  ago  tOHlay  six  wild  dadc's  oan  woe  tsken  out  of  a 
rook's  nest  about  ftmrnilesftom  here.  The  rookerr  is  situated 
on  the  bonks  of  the  River  Test.  The  nest  from  which  these  egp 
were  taken  (the  bnd  ftew  off  as  the  oest  was  apuruached)  was  in 
a  haae.di8Stnnt  lie^  and  was  about  thirty  feet  from  the  gnmad ; 
the  tree  was  about  twenty-five  yards  from  the  river*  aad  was 
surrounded  by  others,  mostly  elm.  An  instance  of  ao  ■*«"— ^  a 
situation  for  wild  duck's  eggs  might,  I  thought,  interest  some  of 
your  readers.  Joii.N  H.  Wili.morE 

QuccnwoofI  College,  near  .Stockhriflgc,  Hants,  April  3 

[Our  corr<"i[iondent  has  sent  us  one  of  the  e^gs  referred  to. 
which  we  have  submitted  to  a  well-known  oologist,  who  ii  of 
opinioB  that  the  egg  i>  aiHt  likdy  a  wiU  duck's.— Elk.] 


The  Reirarkable  Sunsets 

I  LEARN  from  Mr.  Frank  Atwatcr,  a  teacher  in  the  Native 
College  here,  that  he  observed  the  "glow"  at  5  a.m.  on  Sep- 
tember 5,  whim  landinj;  from  the  steamer  at  Ma.-ilaca,  thirteen 
miles  south-east  of  this.  Hi  f  .i.!  arrived  in  the  islands  only 
two  days  licfore,  and  marvelled  iiiueli  if  such  were  the  sunrises 
here.  He  is  the  only  person  1  have  met  who  observed  it  prior 
to  the  evening  of  that  day.  Mr.  Atwatei's  dale  is  verifiable  by 
the  regular  movements  of  the  steam-'packet. 

Li&hia,  Hawaiian  Ishinds,  Mardi  14         S.  E.  Buuop 

Cats  on  the  Diatrict  Railway 

With  reference  to  Mr.  Vicar's  letter  last  week  (p.  551)  aljout 
the  cats  at  Victoria  Station,  I  beg  to  state  that  there  are  cats  all 
over  the  Dbtrict  Railway  both  in  and  out  of  the  ttmneb,  and 
m.any  of  them— familiarly  called  "  Stumpy  "  by  the  men  on  the 
line— can  testify  by  the  shortness  of  their  tails  to  the  hairbreadth 
escapes  tli<  y  have  lia<l  from  pjissing  trains.  Those  I  have  seen 
are  mostly  iull-j;inwn  cats,  and  only  once  have  I  seen  a  kitten 
walking;  on  tlie  lails,  and  that  was  at  night  after  the  traffic  had 
ceased.  .\t  one  signal-box  which  is  Iniih  on  a  ])l.itform  over 
the  liiu  ,  nil!  the  only  access  to  which  is  by  a  stecji  iron  ladder, 
ilown  whiih  no  tat  could  tlinil»,  llieie  are  two  full-griiwn  tabbies 

tuiiis  I  Ixlievc — anil  1  ha\e  often  ^^eii  llieiii  asleeji  lichind  the 
signal  liells  or  even  on  the  hanilrail  of  the  |>lailorm.  Utterly 
c.illous  to  the  trains  lushing;  l>y  imdernea;h.  .\s  a  rule  the  men 
are  >cry  kind  to  tlieiii,  ami  give  them  milk,  \c. 

I  would  .add  that  iinlil  <iiiile  1  eeently  slu  i  c  was  a  small  fountain 
and  circular  basin  near  oneot  the  pumj>ing-enL;ine  houses  wherein 
were  two  fish  which  hatl  Ijccn  there  for  alwuu  twelve  years.  ( )ne 
die-d  last  year,  and  now  I  see  the  hasin  has  l>ecn  convcrte<l  into 
a  tlower-bed  t>y  the  111  in  in  i 'i  .i  l;  .  K.  DS  M.  MALAN 

Victoria  Station,  l>istrict  Railway,  April  I4 


THE  GEODETIC  SURVEY  OF  THE  UNITED 

STATES^ 

WE  would  congr.itulatc  Prof.  J.  E.  Ililg-ird,  the  Super- 
intendent of  the  Survey,  on  his  firs,t  Rener.il  Re- 
port on  the  work  of  his  department,  which  gives  an 
account  of  the  Survey  for  the  fiscal  year  ending  June 
1 883.  We  are  unable  to  gather  why  its  issue  has  been 
deferred  aatil  now,  bat  iu  arrival  at  the  present  time  is 
not  the  less  opportune,  particularly  as  the  programme  of 

'  "  Report  of  the  SapeiiWeDdent  of  tha  Sumy."  Washtngtoo,  lUj. 
S9Spp.4ila. 
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the  approaching  International  Geodetic  Conference  at 
Washington  is  beginning  to  claim  decision. 

Tlic  Report  describes  the  nature  and  general  procedure 
of  the  coast  and  topo,;rAjjhii  al  surveys,  with  a  (icscrijition 
of  the  instruments  employed  ;  full  details  of  the  observa- 
tions and  their  methods  of  reductioa  being  given. 

Whilst  the  original  leading  aim  of  the  Survey,  the 
security  of  navigation,  has  been  kept  in  view,  odMT  ob- 
jecu  tocidental  to  thie  work  of  trigonooMtrical  aurvey, 
and  of  the  highest  scientific  Interest,  have  not  been  lost 
sight  of. 

Hydrographic  s»r\eys  have  been  prosecuteil  in  the  1 
waters  .ind  oft'  the  co.\-,t-.  of  seventeen  State-;  anil  Terri- 
tories, and  topoj;raphic  surveys  for  the  exact  definition 
and  delineation  of  shore  line  have  been  carried  on  in 
eleven  dilates  and  Territories.  The  triangulations  for  this 
wotk  have  been  advanced  in  twenty-two  States  and  Terri- 
toricsi  and  included  the  mmaurenieot  of  the  baseline  in 
Califomia ;  and  also,  as'  is  well  loiown,  the  extension  of 
the  trans  continental  triangulations  urjjcd  by  the  late 
Prof.  Peirce,  for  connecting  the  survov  ^  of  the  Atlantic 
and  Pacific  coas.s.  In  the  interior  St.ites  the  work  has 
included  the  continuation  of  the  triangulations  of  Ken- 
tucky, Tennessee,  and  other  States. 

The  incidental  work  has  comprised  the  carrying  of  lines 
of  precise  "leveling"  between  points  far  distant  (ii3S 
iniks) ;  the  exduuige  by  telq^imc  signal  of  the  loogU 
tudei  of  important  cities ;  the  usual  observations  for  lati- 
itlde  and  azimnth,  and  of  the  nognetic  elements ;  the 
determination  of  the  force  of  gnvity  \pf  pendulum  experi- 
ment :  an  1  the  study  of  ooean  cun«ita,  perticularfy  of 
the  Gulf  Stream. 

For  the  year  cndrng  June  iS''4  the  cost  for  carrying  on 
the  work  of  the  U.S.  Coa^t  and  Geodetic  Survey,  by  which 
designation  this  department  has  Ijeen  known  since  1878, 
was  estimated  at  $573,000,  and  it  is  gratifying  to  note  that 
on  the  other  side  of  tttt  Atlantic  the  value  of  active  scien- 
tific Inquiry  continues  to  be  recognised  by  the  State,  pro- 
vision lisvin||[1ieett  made  for  fimlier  tidal, magnetic,gravity, 
and  other  scientific  observations. 

In  a  geodetic  survey  extending  o\  er  an  aica  so  large  as 
ihat  of  the  United  States  the  question  of  the  size  and 
figure  of  the  earth  becomes  or  great  importance.  Al- 
though, as  Prof.  Ililgard  points  out,  different  opinions  are 
hdd  as  to  the  mode  of  prosecuting  gravity  c.vpcriments, 
al]  geodiats  agree  that  widely-distributed  pendulum  ob- 
servations will  give  results  valuable  to  geodesy  and 
geology.  It  is  undoulnedly  desirable  that  opportunity 
should  not  be  lost  of  combining  the  results  of  pendulum 
observations  taken  in  ditTcrent  parts  of  the  globe,  and  we 
trust  that  ihevaluable pendulum \\utkdone  in  India ["(ireat 
rrigonoiiiclrical  Survey,"  vol.  v.  i,  ami  the  discussion  at 
the  informal  conference  on  gravity  tietcrniinations  be- 
tween Col.  J.  Herschel,  R.E.,  Prof.  S.  .Ncwcomb,  and  the 
officers  of  the  Survey  Department,  which  was  held  at 
Washington  in  Mav  1883,  may  stimulate  tlie  recognition 
in  this  country  of  the  napwwty  of  farther  «cperiment  and 
inquiry  in  this  direction.  Although  the  conclusions  pro- 
posed by  I'rof.  N'ewcomb,  as  amended  and  adopted  by 
the  conference,  have  been  elsewhere  discussed,  it  appears 
desirable  at  the  present  time  again  to  invite attentiOO  to 
them.    Generally  they  are  as  follows  : — 

1.  The  main  object  of  pendulum  research  is  the  deter- 
mination of  the  figure  of  the  earth. 

2.  A  complete  geodetic  survey  thould  indnde  deter- 
minations of  the  intensity  of  gravity. 

3.  A  mtnnte  gravimetric  survey  of  some  limited  region 
b  at  present  of  sjch  interest  as  to  justify  its  execution. 

4.  Extended  gravin.etric  linear  exploration  is  desirable. 

5.  Each  scries  of  such  detefminattons  fhoold  be  madc 
with  the  same  apparatus. 

6.  Such  determmations  ought  commonly  to  be  accurate 
to  the  i/20o/)ooth  part. 


7.  All  pendulums  should  be  compared  at  some  central 
station. 

8.  DeteriBiiiations  of  absolute  gra\'ity  will  probably 
prove  useful  in  comp.iring  the  yard  and  the  metre,  and 
they  should  at  any  rate  be  miade  in  order  to  test  the 
constancy  of  gravi^  against  the  conttaacy  of  lengUi  ef  a 
metallic  bar. 

9.  In  the  present  state  of  eer  eapeiknes^  enchieged 
pendulums  are  decidedly  to  be  prefetred  Ibr  esdiatry 

explorations. 

In  an  appendix  (No.  21)  is  given  the  reduction,  with 
the  employment  of  modern  constants,  madc  by  the  Iitc 
Dr.  C.  K.  Powalky  at  the  charge  of  the  Bache  Fund  of  the 
National  Academy  of  Sciences,  of  the  places  of  150  stars 
observed  by  La  Caille  at  the  Cape  of  Good  Hope  and  at 
Paris,  between  1749  and  I7S7*  Since  all  these  surs  have 
been  re-observed  ia  leMat  yean  at  Melbourne  and  at  the 
Cape,  the  comparisons  of  La  Caille's  places  wHh  these 
determinations  .ind  with  those  of  Dr.  B.  A>  Goold  at 
Cordoba  became  of  scientific  value. 

An  account  is  aUo  given  of  the  nie.isurement  of  the 
primary  base-line  in  Yolo  county,  Sacramento  \  ailcy, 
begun  in  1879  with  the  new  compensating  base  apparatus 
designed  by  Assistant  C.  .\.  Schott  The  measurement 
was  made  under  the  directions  of  Assistant  George  David- 
soo,  but  the  discussion  of  its  results  does  not  appear  in 
the  present  Report. 

The  measuring  bar  of  the  compensating  apparatus  is  of 
a  construction  difTerent  from  other  compensating  bars, 
but  iiu  'l\es  no  new  mechanical  principle.  It  is  com- 
posc<l  of  two  mct.ds,  zinc  and  steel,  so  proportioned  as  to 
be  comjicnsatory  forchangcof  tempi-rauK u,  -.he  expansion 
or  contraction  of  a  zinc  b.ir  five  metres  in  length 
being  counteracted  by  the  expansion  or  contraction  of 
the  two  steel  bars  lietween  which  it  is  placed. 

The  determination  of  the  rate  of  expansion  of  the 
subsidiary  steel  wid  liac  bars  by  whidi  the  fise-oMtie 
standard  was  verified  was  done  by  means  of  two  micro- 
meter microscropes  securely  fivctl  to  stone  piers  placed  a 
metre  apart,  the  metre  Iwr  whose  r  ite  of  exp.msion  was 
to  be  determined  being  eompareti  when  at  different  tem- 
peratures with  the  distance  between  tlie  two  microscopes 
as  determined  at  a  constant  tcmper.uurc  by  reference  to 
a  second  standard  metre  bar.  The  distance  between  ihc 
microscopes  thus  beoomes  a  function  of  the  temperature, 
and  in  this  leqpect  we  cannot  but  think  that  the  method 
attilbttted  to  General  Wrede,  by  which  tiie  variable 
distance  between  the  microscopes  becomes  enimpoct- 
ant,  has  a  decided  advantage. 

The  active  investigations  since  1871  as  to  the  dis- 
tribution of  terrestrial  magnetism  in  North  .America 
have  beome  generally  known  from  the  reports  of  Prof. 
Hilgard,  as  well  as  by  the  publication  ot  Mr.  Scholt's 
paper  on  the  magnetic  variation  of  secular  declination. 
Mr.  Schott  also  now  gives  an  imporunt  appendix  to 
the  Report  on  the  distribution  of  the  magnetic  declina- 
tion in  the  United  Sutes  at  the  epoch  jaimary  1885, 
together  with  three  isogonic  charts  In  continoatitKi  or 
those  issued  by  the  Survey  up  to  the  year  1876.  The 
results  are  also  given  of  the  magnetic  observations  madc 
by  Lieut.  \'cry  on  the  north-e.istern  coast  of  .Vmcric.i, 
particularly  at  Labrador,  in  the  remote  settlement  of  Nam 
3f>"  33'  4t'  W.). 

In  the  exploration  of  the  tiulf  Stream,  the  facts  brought 
out  by  the  deep  sea  soundings  of  Commander  J.  K. 
Hartlett  during  1881,  with  Siemcns's  admirable  electrical 
deep  sea  thermometer,  are  also  refetved  to;  and  the 
as  count  of  the  deep-sea  soundings  taken  off  the  Atlantic 
coast  between  1S79  and  1883  by  Lieut.  J.  E.  Pillsbury,  in 
connection  with  the  exploration  of  the  Gulf  Stream,  an"! 
the  discussion  by  Trot.  Ferrcl  on  the  tides  of  the  Pacific 
coast  are  now  published.  The  inquiries  of  Ur.  Thos. 
Craig  as  to  fluid  motion,  particularly  as  to  the  motion  of 
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vessels  and  o(  bodies  such  as  pendulums,  when  totally 
iminened  in  fluid,  are  also  adverted  to. 

Twenty-five  useful  maps  and  charts  are  attached  show- 
ing the  general  progrew  of  the  survey,  particularly  on  the 
coasts  of  Florida,  Caliromia,  Or^on,  and  Carolina; 
together  with  illustrations  of  the  apparatus  used.  As 
compared  for  instance  with  the  precise  drawings  given 
by  C.eneral  Ibanez  in  his  Reports  in  1S60  and  1865  on 
the  M.iLitiil  base-line,  there  may  perhaps  be  room  for  im- 
provement m  tbe  finish  of  the  illustrations  given  in  this 
Report. 

In  the  Report  of  the  Superintendent  for  1883  we  shall 
look  fbrwara  with  interest  to  the  results  of  the  experi- 
iMaial  fesnidiM  on  fhe  feioe  of  giavityf  by  Assistant 
C.  S.  Poiree,  who  is  now  visiting  Etnope  tor  the  purpose 

of  his  inquiries. 

In  the  success  with  wliich  tlie  Supirintendcnt  has  been 
able  to  deal  with  the  different  lirancbt-s  of  his  dcpartitient, 
much  is  due,  as  he  indicates,  to  the  forethought  and 
-systematic  treatment  of  his  eminent  predecessors,  par- 
ticularly to  Cariile  P.  Patterson,  to  whose  memory  a 
graceful  tribute  is  rendered  in  the  Report ;  as  well  as  to 
the  able  assistance  which  the  Govenunent  have  placed  at 
the  Superintendent's  dispooaL 


A  GKICL  L  TURK  IN  S I  'SSEX  ' 

'T'HIS  Report  bears  evidence  of  a  considerable  amount 
of  careful  research  bearing  upon  the  agricultural 
nractice  of  Sussex.  The  honorary  secretai]^  Major 
Warden  Sogison,  must  be  congratulated  upon  huiealous 
administration  of  the  finances,  whereby  an  aomid  inome 
of  about  770/.  hat  been  seciucfl  finr  tlie  Uuree  aaeeanive 
yean  of  active  operations.  This  Report  deals  with  tbe 
restdts  of  the  third  year's  work,  which  completed  the 
period  ovf-r  wliich  it  was  originally  calculated  that  the 
work  bhoukl  be  extended.  W'c  arc  therefore  in  a  position 
to  form  some  opiiiior.  a>  to  the  practical  value  of  the 
results  which  have  been  gained.  It  appears  from  this 
Report  that  it  is  intended  to  extend  this  mquiry. 

These  experimental  re&carchcs  have  been  conducted  by 
Mr.  Thomas  Jamieson,  the  Fordyce  Lecturer  on  Agri- 
oiUaie  in  the  University  of  Abenleen»  and  U  will  be 
inteteating  to  notice  the  improvements  and  ectmomies 
which  are  claimed  in  his  Report  as  resulting  from  this 
rather  costly  investigation.  He  says  : — "  The  results  are 
too  numerous  to  give,  .  .  ."  but  "an  attempt  will  be  made 
to  give  in  a  general  way  the  lesitons  they  seem  to  teach."' 
He  then  proceedi  to  indit  ate  these,  plai  :iig  them  in  the 
form  of  question  and  answer.  We  will  take  the  first  of 
these. 

"  What  food  do  ptaats  need/  Prior  to  the  experiments 
now  recorded,  the  answer  to  this  qtwstion  would  have 

been  '  Nitrogen,  phosphorus,  potassium,  sulphur,  calcium, 
magnesium,  iron.  The  results  of  the  experiments  warrant 
us  in  saying  that  the  latter  four  substances  may  be  disre- 
garded by  farmers.  We  thus  realise  the  value  of  experi- 
ments. If  the  farmer  of  :oo  acres  will  lay  his  manure 
bill  before  a  chemist,  and  ask  him  to  calculate  how  much 
he  lias  paid  for  those  useless — or  hurtful — ingredients,  he 
will  recognise  the  direct  benefit  of  such  eqieiimentsk" 
Those  who  have  watched  the  good  werit  nHbidi  Mr. 
I  has  done  in  connection  with  tl 


the  Aberdeenshire 
AgricoTtnral  Association,  and  who  have  recognised  the 
Opposition  with  which  he  had  to  contend,  cannot  but 
regret  the  hasty  conclusion  at  which  he  lias  arrived.  It 
is  a  very  bold  assertion  to  make  that  sulphur,  calcium, 
magnesium,  and  iron  are  not  needed  iis  plant-food.  He 
cautions  his  friends  "not  to  be  led  away  by  cmposed 
statemenu,  however  nlausibie,  if  unaccompanied  by 
proof."  In  this  case  Mr.  Jamieson  shall  supply  his  own 
proof,  for  which  purpose  we  refer  to  the  Report  of  the 


Aberdeenshire  Agricultural  Association,  1875-76,  p.  29. 
Here  M  r.  Jamieson  reports  a  very  valuable  aeries  of  experi- 
ments which  he  made.  White  sand  was  supplied  with  all 
the  ingredients  found  in  turnips  e«cept  one— and  turnip 
seeds  were  then  sown.  He  says :— "  Precisely  the  saiae 
sand,  precisely  the  same  seed,  precisely  the  same  water- 
ing, jifri  ir^ely  the  -.ime  ingredients  added,  except  onc-- 
which  was  [nirposcly  omitted — nthiuin.  In  cunsetjuence 
of  this  omission,  although  all  the  other  ingredients  were 
present  in  abundance,  the  healthy  seed  produced  healthy 
young  plants,  but  speedily  the  whole  of  them  died.  Just 
as  in  an  ordinary  chemical  experiment  the  desired  substance 
cannot  beforfncd  if  one  of  the  essential  ingredients  is  absmt^ 
The  lesson  derived  fiom  this  eaperiment  is  perfectly  ooii> 
siitent  with  agricuItuTst  sciencn^  and  ft  is  a  source  of  pro- 
found surprise  to  find  that  this  substance  calcium — is 
one  of  the  four  bodies  named  in  the  Sussex  Report  as 
being  unnecessary,  and  that  it  should  be  st.ited  th.it 
"farmers  will  not  hurt  their  crops  by  omitting  these  four 
elements."  This  is  a  diuti^crous  lesson  to  deduce  from 
this  valuable  series  of  experiments,  and  we  regard  it  with 
the  greater  icgret  because  (be  facts  do  aoC  joStiiy  soch  a 


Otter  enmples  might  be  selected  finm  this  ReporTr 
vhich  conflict  with  other  experimental  trials  conducted 
with,  at  least,  equal  care,  which  also  tend  to  show  the 
necessity  for  taking  more  practical  \  iews  of  the  results 
gained.  '1  he  opinions  expressed  up«ti  permanent  pasture 
are  also  open  to  severe  criticism.  If  the  general  series  of 
Sussex  experiments  be  placed  in  comparison  with  the 
investigations  carried  out  for  the  .\1ji  rdeenshire  Agricul- 
tural Association,  they  will  be  found  devoid  of  thMO  great 
national  advaauwes  which  must  long  atuch  to  the  Scotch 
experiments.  The  value  of  the  Aberdeen  Association 
work  has  never  been  as  fully  appreciate  as  it  deserves, 
and  the  agrirultural  public  would  have  been  highly  gr.ili- 
hed  li  the  Sussex  Association  experiments  bad  been 
equally  definite  and  satiefsdory. 

SOCOTRA I 

T7OUR  years  have  elapsed  since  an  expedition  was  sent ' 
^  out  from  this  country  by  the  British  .Association  and 
the  Royal  .Society  to  explore  the  Island  of  Socotra.  With 
the  exception  of  diijl<i:n.it  1  v  isits  by  the  resident  at  Aden- 
in  the  two  or  three  preceding  years,  and  of  a  short  ex- 
ploration in  1847  by  the  French  naturalist  Boivin,  there 
is  no  record  of  any  European  having  sojourned  on  the 
island  since  the  date,  forty  ^ears  aeo,  of  its  abandonment 
by  the  Indian  troops  which  had  occupied  it  for  this 
country  during  four  years,  and  Wellsted's  account  of  bis 
survey  of  the  island  (in  Joitm.  Roy.  Geog.  Soc.  v.  1835) 
made  in  1834,  has  been  up  till  now  the  most  recent  and 
most  satisf.-ictory.  It  is  remarkable  that  an  island  so  long 
neglected  and  forgotten  should  be  visited  in  two  successive 
years  by  exploring  expeditions  ;  yet  this  has  happened. 
In  1881  a  party  of  German  explorers  followed  the  13ritish 
Expedition.  This  German  Expedition  to  Socotra  formed 
part  of  a  scheme  of  scientific  exploration  of  manv  unknown 
or  bat  little«1mown  regions  of  tbe  globe  set  on  foot  by  Dr. 
Emil  Riebeck,  and  for  which  his  liberality  provided  the 
means,  and  the  results  of  this  portion  of  his  undertaking, 
some  account  of  which  now  lies  before  us,  must  be  grati- 
fying to  him  as  they  are  valuable  to  and  welcomed  by 
science.  Dr.  RiebLck  was  ac  ompanied  to  Socotra  by 
the  well-known  traveller  Dr.  Schweinfurth  and  two  other 
companions,  Drs.  Mantay  and  Rosset— a  quartet  Of  ob- 


servers well  qualified  to  take  advanuge  of  every  oppor- 
tunity of  extendrag  our  knowledge  of  nature.  Many 

*  "  Ein  G«iuch  auf  Sucotra  mil  litr  KicljcLW'Mhcn  SapadMoO.'*  Vaitl^ 
TOO  Pnrfe»«or  Ur.  Sthwtinfurih.    ( ••'icibufi;,  iUSi  ) 

"  Alli;«m«rw  BclwiuitKcii  ul>tr  <lir  Flora  ran  Sccotrm,"  von  G.  Schwein- 
furth.   Sep.  Abd.  BUS  Eneltri  toutiiiti  htm  J  nkriackttn,  ».  (i88j). 

"  LMid.Scka«clBeii  voa  Sokoua,"  voa  K,  van  M«R«iw.  mm  Nathrbktikt. 
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difticulties  and  dangers  beset  their  progress  to  the  island, 
and  their  leave-takinz  appears  to  have  been  no  less 
troubled ;  but  eventually  it  nas  been  their  good  fortune  to 
bring  to  Europe  a  magnificent  collection  of  specimens 
Ulostintive  of  its  stntctnit^  its  prodtwts,  and  the  character 
of  Its  inhabitants. 

Most  of  the  collections  have  now  been  worked  out 
either  in  this  couti'.ry  or  on  the  Continent — Schweinfurih's 
lart;c  herbarium  having  bcca,  with  rare  generosity,  sent 
by  him  to  this  country  to  be  examined  along  with  that  of 
the  British  Expedition — and  the  details  regarding  them 
are  published  in  various  periodicals.  Herr  von  Martens' 
paper  above  mentioned  is  a  supplement  to  the  first  part 
of  Godwin-Aosten'saccogiit  (/V«if.  Zo»L  Sac  1881. p.  251) 
«f  the  shells  broaght  home  hy  the  British  Expedition,  ana 
deals  with  some  new  forms  collected  by  the  German 
explorers  not  mentioned  in  that  account.  It  appeared, 
however,  when  the  second  part  of  Godwin-Austen's  paper 
was  in  the  press,  and  this  overlapping  of  the  papers  has 
unfortunately  led  to  some  forms  being  descrilied  by  iMth 
authors  and  under  ditfercnt  specific  names. 

In  the  other  pamphlets  before  us  SehwdAfbrth  gives  us 
is  his  usual  lucid  and  vigorous  language  a  general  risumf 
of  results  so  far  as  they  have  been  at  present  determined. 
It  is  satisfactory  to  find  that  his  conclusions,  drawn  from 
considerations  of  the  physical  features  and  the  fauna  and 
f.ora,  are  almost  eatirely  in  consonance  with  those  de- 
duced by  the  Uriiiih  observers  (see  Hayley  lialiour  in 
Rt-f>.  Brit.  ylss.  i.SSi,  and  /'nn:  A\n'.  hi^'lil.  for  April 
1883).  The  antiquity  of  the  island,  the  strong  affinities 
of  th '.  animals  and  plants  with  thoSC  of  the  adjicent 
African  and  Arabian  coasts,  the  presence  in  the  flora  of 
Mediterranean  and  general  tropical  types,  as  well  as  of 
forms  related  to  those  found  on  the  highlands  of  Abyssinia, 
South  Afri-'a,  and  West  Tropical  Africa,  are  features  in- 
sisted on  by  both.  There  is,  howe\cr.  a  divergence  of 
opinion  regarding  the  M  id.i^^.i^car  .itTuiitie'i.  Godwin- 
Austen  supposes  these  point  to  the  <  m.i  hisMin  tint  in 
Socotra  and  Madaga^cir  we  have  remnants  of  an  ancient 
and  more  advanced  coast^line  on  the  western  side  of  the 
Indian  Ocean,  which  was  probably  coutinuoos  through 
Arabia  towards  the  north.  Martens  questioos  the  identi- 
fications upon  which  this  supposition  rests,  and  does  not 
agree  with  it,  and  Schweinfurth,  though  without  advancing 
any  cogent  reasons,  concurs  with  him. 

The  question,  who  arc  the  .Soc<itrans,  and  whence  have 
ihev  iptun,;.'  is  one  to  which  the  German  Expedition 
gave  bjiet  lal  attention,  and  Schweinfurth  devotes  a  con- 
siderable portion  of  his  address  to  its  discussion.  At  the 
present  time  he  estimate >  the  population  at  ten  to  twelve 
thousand  inhabitants.  Of  these  about  one-tenth  are 
Arabs,  colonists  from  the  adjacent  mainland,  who  live  in 
the  coast-villages,  and  are  the  mifchants  of  the  islands. 
Along  with  these  are  found  many  negroes,  most  of  tham 
runaway  slaves.  But  the  dwellers  on  the  hiHs  are  the  true 
Socotrans,  and  speak  a  lan;;ingc  quite  peculiar.  Amongst 
them  Schweinfurth  recognises,  as  <iid  \'icenzo  in  the 
seventeenth  century,  two  race-,  -a  darker  with  curly  hair, 
and  a  lighter  one  with  straight  hair.  In  addition  he  tinds 
an  apparently  Semitic  type,  characterised  by  small  head, 
with  long  nose  and  thick  lips,  straight  hair,  and  lean 
limbs.  The  Socotran  generally  is  of  average  height  and 
siie^  with  a  quick,  intelligent  ciye.  The  type  of  ue  true 
Socotran  is  quite  different  from  that  of  the  Somali,  Galla, 
Abyssinian,  .South  Arabian,  and  Coast  In<lian.  I'rom 
the  little  known  of  the  Mahia  and  'Jara  tribes  which 
inhabit  the  hill  regions  of  middle  South  Ar.ibi.i  opiio^uc, 
Schweinfurth  is  inclined  to  consider  thcSocotr.in  re:>embles 
them  most  nearly.  Many  skulls  were  obtained  from  the 
grave  caverns,  and  these  are  now  in  the  hands  of  Prof. 
Wekker,  whose  report  upon  them  lauj  be  looked  forward 
to  with  interest 

From  a  study  of  the  pecoKar  Sococnn  laoguage  tiie 
Germans  anticipated  mncb  aid  hi  elucidating  the  proUen 


of  the  origin  of  the  people.  Unfortunately  di£kulties  with 
interpreters  prevented  their  achieving  mndl  success  in 
this  line.  Schweinfurth  notes,  however,  rqpundiag  the 
language  two  marked  features.  Fhstly,  its  reecmwiMiCB 

with  the  Mahra  dialect,  which  is  quite  different  from  the 
old  and  the  new  Arabic,  and  is  a  peculiar  element 
amongst  the  South  Arabian  dialects.  This  is  opposed  to 
the  statement  of  Capt.  Hunter,  who  sa\  s  it  in  no  way 
resembles  Mahra.  But  Schweinfurth  in  supjjort  of  his 
statement  quotes  the  report  of  Wellsted,  that  the  Mahras 
and  Qaras  could  understand  the  SoOOtcans  whilst  coast 
Arabs  could  not  do  so ;  and  further,  a  comparison  cKf  the 
vocabularies  made  by  Wellsted  and  by  his  own  expedition 
with  the  results  of  von  Maltzhahn's  studies  tm  the  lAaha 
dialect  show  many  similaritie-t  between  them.  Secondly, 
it  contains  many  foreign  elements,  .in.!  this  is  especially 
notice, iblc  m  the  names  of  pl.iiits  .md  .uiimaU,  many  <^ 
them  having  a  thoroughly  Greek  sound. 

Turning  to  history  for  a  clue  to  the  origin  of  the 
Socotrans  of  to-day,  we  find  many  references  to  their 
island  in  the  older  writers,  and  to  these  Schweinfurth 
refers.  The  author  of  the  "  Periplus"  speaks  of  the  people 
as  a  mixture  of  Arabs,  Indians,  and  Greek  merchants ; 
an4  the  presence  of  the  Greeks  is  explained  by  sabae- 
quent  writers  by  the  story  that  Alexander  the  Great  on 
the  advice  of  Aristotle  sent  a  colony  of  Greeks — some 
say  Syrians  -  to  cultivate  the  aloe.  Cosinas  rcLites  that 
under  the  Ptolemies  many  colonists  were  settled  on  the 
island,  and  Jakut  in  the  thirteenth  centur)-  tells  of  the 
Greeks  who  had  become  Christians  dying  out  and  thus 
making  room  for  .m  incursion  of  Mahra  Arabs  fiom  the 
opposite  coast.  In  these  old  narratives  there  is^  as 
SchwdnforCh  points  ou^  much  tliat  is  contradictory  and 
conllictinir,  and  unfortunately  there  is  at  the  present  day 
hut  little  internal  evidence  confirmatory  of  the  existence 
in  earlier  limes  of  a  cultured  r.»ce  on  the  island.  The 
visit  of  the  VVahabces  in  iSiX),  as  NVellstel  says,  may 
probably  account  for  the  disappearance  of  monuments 
and  temples.  Schweinfurth  speaks  of  certam  small  heaps 
of  ruins  as  perhaps  representing  old  altars — ^but  the  only 
definite  relic  of  this  character  now  kaown  is  a  series  oif 
hieroglyphics  upon  a  wide  Ihnestone  slab  at  Eriosch  near 
Kadhahi  These  have  sUtneied  the  attention  of  all  iriio 
have  visited  the  island  In  recent  times,  and  Dr.  Riebed 
has  paid  cs[)ecial  attention  to  t!ieni.  His  intcrpretaUoD 
has  not  yet  been  made  jnibli:,  but  .Sch«c.n!'urlh  states 
that  in  them  some  roivs  of  Greek  cipher  are  to  he  recog- 
nised. It  may  be  hoped  that  their  explanation  may  afford 
some  clue  which  will  help  the  solution  of  the  interesting 
problem  of  the  derivation  of  the  Socotrans.  The  evidence 
existing  at  present  is  of  so  imperfect  a  character  that  it 
is  impossible  to  determine  with  certainty  their  stock. 
Schwanlunh  conjectures  that  in  the  Semitic  dement  he 
observed  may  be  traced  a  Greek  type,  and  that  the  Mahra 
Arabs  have  most  probably  had  a  great  share  in  forming 
the  features  of  the  present  pcofde.  Future  explorutieBi 
must  settle  the  question. 

.Mtogethcr  these  papers  by  Schu.  iif  irth  arc  of  the 
greatest  interest,  and  his  long  experience  amongst  the 
native  tribes  of  Africa  gives  to  his  observations  regard- 
ing the  people  of  Socotra  ^reat  value.  The  matoial 
obtained  by  the  two  expeditions—British  and  Gemun — 
has  enabled  us  now  to  obtain  a  foir  idea  of  the  general 
character  of  the  people,  the  natural  history  and  physical 
features  of  Socotra  ;  but  the  short  time  for  work  possible 
to  the  member^  of  the  expeditions -little  more  than  six 
weeks  in  each  case — naturally  renders  their  results  some 
what  fragmentary.  What  has  been  done  as  yet  is  but 
preliminary,  and  from  it  we  learn  that  there  is  still  a 
vast  field  for  future  explorers— not  only  in  Socotra  itself 
but  on  the  adjacent  mainlands  of  Africa  and  AnAia. 
Until  such  further  investigatioiitahei  place mwiy meet  ja- 
teresting  proUena— etfanokyiailaB wdlaeeooeanninKdiB 
>i  planla  aiwi  aiumali  mnit  lemaiD  BiwMwd. 
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THE  THREE  HUNDREDTH  ANNIVERSARY 
UF  THE  UNIVERSITY  OF  EDINBURGH 

"T^  H I S  week  the  Univcrsiiy  of  Edinbui^h  is  holdiag  its 
Tercentenary  Festival.  An  elaborate  programme 
of  festivities  is  being  gone  through  by  a  collection  of  guests 
of  Uteram  scientifiCtSild  social  eminence  such  as  rarely 
graces  a  Britl^  or  even  any  foreign  University  seat.  A 
mere  recital  of  the  list  of  those  ^vIlo  are  to  be  puscnt  to 
receive  honorary  degrees  would  be  interesting',  .is  !>liowing 
the  scope  and  catholicity  of  modern  University  culture. 
We  sec  Hcnuitc,  Helmholiz,  I'astcur,  Haeckel,  Virchow, 
Browning,  Kenan,  llishop  I.ightfoot,  and  Principals 
Tulloch  and  Rainy,  capped  by  the  same  academic 
liand. 

It  may  not  be  without  interest  to  our  readera  to  dwell 
for  a  moment  on  certain  poru  of  the  history  of  an 
omnism  whose  appreciatory  functions  are  so  nined  and 

at  nrw  sight  even  contradictory. 

Thrc'j  hundred  years,  though  not  an  infant's  age,  is 
after  .ill  no  j^rcat  age  for  a  University.  Any  unrertainty 
therefore  tha;  -'irrounds  tlie  early  hist<)n.-of  tlic  University 
of  Fihnburj^h  is  more  the  result  of  initial  obscurity  than 
the  Kl.i'noiir  of  remote  antiquity.  She  is,  as  some  one  has 
said,  hopelessly  modem.  Nevertheless,  her  history  is  in 
some  resjpects  a  very  remarkable  one.  What  has  now 
devdopea  into  one  of  the  hufest  of  the  Universities  of 
Europe,  numbering  its  students  by  thousands,  began  as  a 
college  for  the  "town's  bairns,"  under  the  patronaq^e  of 
the  Town  Council,  who  in  feet  remained  its  rulers  until 
There  can  be  little  doubt  that  the  comparatively 
modern  date  of  the  foundation  of  the  college,  and  the 
peculiar'  naivire  of  the  ;^'overniog  boily  favoured  its  growth 
anil  (■(■vclopiiient  into  what  has  claims  to  be  the  most 
liberally  constituted  of  the  Scottish  Universities. 

A  glance  at  the  chronology  of  science  will  show  that 
the  opening  of  the  new  Townl  College  in  Edfaburgh  in 
1583  falls  at  the  time  when  the  tide  of  progress  in 
physical  and  mathematical  science  was  just  beginning  to 
rise  over  Europe. 

Napier  of  Mort  liiston  was  livinj.;  harti  by  ;  (lilbert  was 
probably  ^ullcctln^,'  material  for  h;--  ^;teat  work  on  the 
magnet ;  and  (Jaliico  and  Kepler  were  doing  great  things 
for  physical  science. 

Nevertheless,  the  progress  of  the  young  institution  was 
not  at  the  outset  very  remarkable.  This  arose  partlv  from 
the  miserable  pover^  of  its  cariy  endowment  and  01  Scot- 
land itself,  partly  from  the  plan  of"  regenting"  on  which 
it  was  organised,  which  compelled  each  of  four  regents  to 
cany  his  students  in  four  years  tliroui;h  the  whole  course 
of  the  seven  hberal  arts  of  the  mcdi.tval  curriculum.  This 
plan,  so  fatal  to  special  cxrellem  e  in  tearhinf;  or  learning, 
i  .inrinucd  until  170S,  whenit  was  linally  abolisheii,  and 
professors  of  the  separate  subjects  established,  buring 
this  first  centurj-,  however,  the  patrons  had  already 
engrafted  the  germs  of  the  modern  University  by  appoint- 
ing professors  of  separate  subjects,  which  were  some- 
times outside  the  currictilum  of  the  regents  altogether, 
sometimes  auxiliary  to  it.  In  this  way  arose  some  of  the 
present  chair,  of  the  faculty  of  arts,  and  in  this  way 
origin.ited  many  of  the  chairs  that  now  form  the  separate 
faculties  of  theolotjy,  law,  and  medicine. 

The  powers  of  the  Town  Council  left  them  absolutely 
unfettered  in  the  founding  of  new  chairs,  and  th^  pro- 
ceeded in  this  work  guided  by  their  own  views  as  to  the 
necessities  of  the  times,  and  aided  by  the  best  advice  they 
could  obtain  inside,  or  more  firequently  outside,  the 
University.  They  were  not  always  quite  judicious  or 
wholly  unbiased  in  their  procedure,  and  many  of  their 
reforms  were  carried  out  in  the  face  of  bitter  hostility  from 
within  the  L'nivcrsity.  Vet  it  cannot  be  denied  th.it,  on 
the   whole,  their  action   as   patrons   and  founders  of 

'  l>  u'i.ir  from  .1  L'nivtniity  point  of  view,  for  the  older  Univ«r«iti«  a^a 
ruU  wne  privtlt^pd  coqwmtiiHK  iodciMBdaDt  of,  OAyi  of icn  anugonink  xa, 
<w  — Inliiriiitii  whtw  JSmj  waw  ihuifd. 


chairs  was  fcr  the  good  of  die  University.  The 
sectarian  feuds  which  occasioned  the  Disruption  of 

the  Established  Church  ultimately  led,  in  1S59,  to 
the  severance  of  the  close  tie  between  the  Town 
Council  and  the  Town's  College,  long  ere  then  grow  11 
into  a  full-blown  Univcrsitv.  There  is  no  need  here  to 
dwell  on  the  dark  side  of  tfie  picture  of  the  management 
of  the  University  by  the  Town  Council.  Their  mis- 
deeds are,  we  may  hope,  not  likely  to  be  imitated  by 
modem  patnm^  and  their  enUsdkteoed  policy  ia  tbe 
feondation  of  dutir  after  chair  as  Ae  wants  of  Ae  institu- 
tion grser  iMfter  all,  the  more  important  part  of  the 
story,  and  well  worthy  to  be  read  in  this  day  of  infant 
Universities  and  of  experiments  on  the  large  scale  in  tho 
remodelling  of  older  Universities  of  the  kind. 

.\s  most  of  our  readers  probably  know,  the  strcnj,'ih 
or  weakness  of  a  Scottish  University  depends  wholly 
on  the  professoriate,  with  whom  he   the  iriiole  of 
the  teaching  and  disciplinary  duties.    Within  certain 
limiu  set  him  by  the  Crdfaianoes,  and  with  some  restric- 
tions owing  to  the  presence  of  colleagues  in  alKed 
departments,  a  Scottish  professor  within  his  own  cla<s- 
room  is  absolutely  free,  and  may  develop  into  a  grc.it 
success,  a  mediocrity,  or  a  great  failure,  according;  to  <  ir- 
cumstances  ;  and  with  him  rises  or  falls  the  depart  ncnt 
intrusted  to  his  care.     The  system  has  its  drawbacks 
sufficiently  obvious  ;  but  it  has  this  to  say  for  itself,  th  t 
it  is  an  economical  arrangement,  and  that  it  has  produced 
a  lirgc  body  of  citizens  sufficiently  well  educated  to  take 
rather  more  than  their  own  share  of  the  higher  employ- 
ments in  the  Britidi  Empire.  It  will  tiius  oe  seen  that 
the  interest  of  the  educ.itional  history  of  a  Scottish  Uni- 
versity centres  mainly  in  the  record  of  the  occupants  of 
its  vaiious  chcirs.    \Ve  olTcr  a  few  desultory  remarks  on 
this  subjert,  chiefly  from  the  scientific  point  of  view,  re- 
ferring those  who  are  interested  in  the  matter  generally 
to  the  recently  published  "Story  of  the  University  of 
Edinburgh,"  by  Principal  Sir  Alexander  Graht- 
Thc  earliest  foundation  of  a  special  scientific  chair  was 
'  I  hat  of  mathematics,  to  which  the  Town  GMincil  called 
'  james  Gregoiy  in  1074.  This  distinguished  mathemati- 
'  cian  and  physicist,  the  author  of  various  theorems  in 
pure  mathematics  and  of  several  grnt  ideas  in  optics 
(reprcsentel  to  the  mind  of  the  ordinary  student  by 
Gregory's  ".Series''  and  the  (;re.L;ori  in  tclt;v:o()c),  came  of 
an  Aberdcens'iirc  family  {related,  by  the  way,  to  the 
notorious  Rob  Roy  Macgrcgor),  which,  during  the  last 
three  hundred  years,  has  furnished  something  like  a  score 
of  distinguished  profc-sors  and  men  of  sde&ce  to  the 
Scottish  and  English  Universities.  Gregoiy  was  not  the 
,  first  nominal  Professor  of  Mathematics,  but  he  was  (be 
I  <irst  professor  who  had  more  than  the  name.  After 
his  brief  but  brilliant  tenure,  the  office,  with  but  little 
intermission,  was  tillc<l  by  a  line  of  distinguished  fol- 
lowers, amon^;  who  n  we  must  content  ourselves  with 
naming  U  iv.d  <  Irc^ory,  who  became  Snvilian  Professcr 
of  .Vstronomy  at  Oxford,  who  was  appoitttcdon  the  urgent 
recommendation  of  Newton  himself,  who  was  in  fact 
the  friend  and  interpreter  uf  Newton,  and  was  by  him 
reckoned  worthy,  alon^  with  Halley,  to  cootinite  the  great 
work  of  the  co-ordination  of  celestial  phenomena  begun 
in  the  '*  Principia."     He  has  the  credit  of  introduc- 
ing the  Newtonian  philosophy    iiU''  tlie  riiriifuluni  of 
Edinburgh  thirty  years  before  it  obia  ned  a  simil.ir  place 
in        l'nivcrsity  ot  its  author.    Culm  Maclaurin  is  the 
greatest  perhaps  of  all  the  men  of  scimce  that  Edinburgh 
has  produced ;  of  his  wide  culture  and  extended  acti- 
vity we  may  give  some  idea  when  we  say  that  he  was  a 
worthy  successor  to  Newton  ill  pu-'e  and  applied  mathe- 
matics, that  he  was  a  great  teacher  of  mathematics  and 
ph\sics,  a  grcit  popular  lecturer  in  his  day  (one  of  the 
first  of  the  scientific  tribe  of  such,  perhaps),  that  he  was 
an  authority  on  life  assurance,  on  surveying,  on  geo* 
graphical  eiqplomtion,  that  be  was  an  excdteot  duncul 
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■diolart  a  auw  of  great  social  qualities,  and  lastly, 
that  M  tried  to  organise  a  defence  of  the  town  of 

Edinbui^gh  against  tne  Pretender  in  174s,  and  caugbt 
thereby  the  mahdy  that  ended  his  lite.  Other  occupints 
of  the  chair  wen-  M.itthcr  Stewart,  still  rcmeiubcred 
for  his  "  Propositionci  Geometrica: ''  ;  John  Playfair,  dis- 
tinguished as  a  criiic  and  historian  of  science,  intro  iucer 
of  the  Continental  methods  into  the  mathematical  studies 
of  Edinburgh ;  John  Leslie,  an  excellent  geometer,  but 
now  better  remembered  for  his  contributions  to  the 
science  of  heat ;  and  WilHam  Wallace,  inventor  of  the 
eidogxapb. 

At  first,  natural  philosophy,  in  so  far  at  it  was  distinct 

from  Aristotelian  physics,  seems  to  have  been  in  the 
province  of  the  Professor  of  Mathcmntics.  It  was  so  in 
Ataclaurin's  time,  although  a  separate  profos-nrship  for  it 
had  been  founded  in  170S.  Tlie  first  professor  that  need 
be  mentioned  here  is  John  Robinson,  whose  articles  in 
the  third  edition  of  the  Encycioptrdia  Briiannica  are  still 
worth  consulting,  and  whose  "^Elementi  of  Mechanical 
Philosophy  "  was  for  a  time  a  standard  work  on  the  sub- 
ject l^eorij^al  dose  eonnectioa  between  matfienMtics 
and  natural  philosophy  probably  led  to  what  at  first  d|rht 
seems  a  curious  succession  of  professors.  It  more  than 
once  happcnc<l  -notably  in  the  cases  of  Playfair  and 
Lcblic— that  the  holder  of  the  Chair  of  Mathematics  was 
transferred  to  that  of  N  itnral  Philosophy  ;  in  fa:t,  it  was 
in  the  latter  subject  that  both  these  professors  attained 
their  greatest  distinction,  the  for.-ncr  by  his  account  of  the 
Huttonian  Theory  of  the  F.arth,  the  latter  by  his  well- 
known  researches  on  heat.  Hut  the  greatest  of  all  the 
past  Professors  of  Natural  Philosophy  was  undoubtedly 
james  David  Forbes ;  he,  along  with  David  Brewster,  at 
first  his  patron,  and  for  a  long  time  his  rival,  arc  to  be 
reckoned  among  the  greatest  ornaments  of  the  Uni- 
versity of  Edinburgh  during  the  generation  that  has 

Esed  away.  Hotli  were  students  of  the  University  and 
h  were  candidates  for  the  Natiiral  Philosophy  Chair  ; 
Brewster,  failing  probably  for  political  reasons,  was  re- 
served for  the  hii^ier  iMMOor  or  the  principaUhip.  The 
works  of  these  two  great  men  are  so  fresh  in  the  recollec- 
tion of  our  readers  that  no  words  need  be  wasted  here  in 
coqihaiisiqK  them.  It  b  worthy  of  mention,  however, 
Oat  the  late  Jamei  Clerk  Maxwell  and  Prof.  B  ilfour 

Stewart,  whose  fame  sht  1-  undying;  lu,trc  on  their 
Scottish  alma  viater,  wcic  ti.uncd  in  practical  physics 
under  Forbes. 

The  Chair  of  Chemistry,  founded  in  1713,  was  at  first 
essentially  a  medical  chair;  its  first  occupant,  James 
Crawford,  was  a  remarkable  man  in  every  way,  a  pupil  of 
Bocrhaave,  and  well  versed  in  what  little  chemical  know- 
ledge then  existed.  It  is  notew(»thy,as  showing  tlie  small 
extent  of  medical  and  diemical  knoiHedge  at  ti^at  time^ 
that  he  was  also  Professor  of  Hebrew  !  His  immediate 
successors  call  for  no  remark  until  we  reach  CuUen  (1755), 
who,  though  better  known  as  a  great  physician,  was  also 
distinguished  as  a  great  teacher  of  chemistry  ;  he  was,  in 
fact,  the  first  to  estahlisli  that  science  as  a  study  separate 
and  distinct  from  medicine.  I  lis  two  immediate  successors, 
Black  and  Hope,  followed  his  lead,  and  were  very  success- 
ful teachers ;  in  focti  in  Hope's  time  the  class  reached  the 
a5ton  i  sbing  nnaber  of  50a  Besides  being  a  good  teacher, 
Black  was  a  man  of  genius.  His  results  regarding  car- 
bonic add,  embodied  in  his  graduation  thesis  '^De  humore 
acido  a  cibis  orto,  et  m.iinicsia  alh.a,"  and  his  discovery 
of  latent  heat  form  coi  nerh'.onei  in  the  structure  of  modern 
chemical  and  p!i>s  .  al  science.  Perhaps  the  greatest 
praise  is  that  Lavoisier  regarded  him  as  his  master. 
Hope  will  be  rc  ne inhered  for  his  cxpteriraents  on  the 
maximum  density  point  of  water,  and  for  his  discovery 
of  strontia  as  a  separate  alkaline  earth.  In  1844  the 
chair  became  a  chair  of  pure  chemistry.  Among  the 
East  professors  since  then  we  may  mention  Sir  Lyon 
Pkyfahr,  whose  ecientifle  lepotation  is  now  overshadowed 


by  his  fame  as  an  educational  ormniser,  and  an  able 
political  champion  of  the  interests  of  sdenoe. 

The  Chair  of  Nattiral  History  was  a  later  foundadon 
(1770?),  and  at  first  was  a  sinecure.  Since  the  banning 

of  the  century,  however,  it  has  not  wanted  for  distinguished 
occupants.  Jameson  i'iSo4)  was  an  excellent mincralogiist ; 
he  founded  the  spkn  lid  museum  now  absorbed  in  the 
Museum  of  Science  and  Art,  and  must  have  been  a 
great  teacher  to  judge  by  the  number  of  distinguished 
pupils  that  he  trainecL among  whom  were  Edward  Forbes^ 
John  and  Harry  Goodsir,Macginivray,liliooltand  Darwioi. 
The  first  of  these  succeeded  him,  but  was  cut  off  after  a 
brief  but  brilUant  career  too  well  known  to  need  deecrip- 
tion.  The  last  of  the  past  occupants  of  this  chair,  \\'yvilie 
Thomson,  has  done  the  University  of  Edinburgh  en- 
during honour  by  connecting  it  with  that  most  fascinating 
of  all  the  walks  of  modern  natural  science — the  explora- 
tion of  the  deep  sea. 

The  history  of  the  Chair  of  Astronomy  has  been  httle 
but  a  record  of  misfortune,  as  far  as  the  University  is  con- 
cerned. The  first  professor,  Robert  Blair,  wa»endowed  with 
a  fiUrMlary,  but  no  Observatory  was  given  him,  and  he 
never  lectured  or  took  any  part  in  the  work  of  the  Univer- 
sity. He  is  remennbered  chiefly  for  his  researches  on 
achromatic  tel -scopes,  which  he  brought  to  great  perfection 
by  means  of  tluid  lenses  ol  Ins  own  invention.  The  second 
professor,  Thomas  Henderson,  was  invested  with  the 
dignity  and  duties  of  Astronomer  Royal  for  Scotland,  and 
was  provided  with  the  present  Observatory  on  the  Calton 
Hill.  He  devoted  himself  ardently  to  his  duties  as  an 
obser\'er,  and  will  t>e  remembered  as  the  iirst  to  determine 
the  pamllax  of  a  fixed  star  (a  Centaori).  He  never  lec- 
tured. Where  the  Mame  of  me  tmsatisfactory  position  of 
the  Astronomy  Chair  and  of  the  Edinburgh  Observatory 
rests,  and  how  the  matter  is  to  be  remedied,  is  one  of  the 
vexed  iiue^tions  to  be  settled  by  the  coming  University 
Commission  for  Scotland. 

The  Chair  of  Technology  was  inaugiiiated  with  :jreat 
promise  of  success  by  (jcorge  Wilson,  whose  briLliant 
lectures  and  imp>ortant  services  in  connection  with  what 
is  now  the  Museum  of  Science  and  Art  showed  how  ins> 
portant  such  a  chair  might  under  favourable  circumstancea 
become.  The  chair  was,  however,  ahdiahed  in  iSfSW 
under  circumstances  that  do  not  appear  to  reflect  tnndi 
crofiit  eidicr  on  those  who  then  acted  for  the  Scnatus,  or 
on  the  Covenuuent  dcjjirtn^ent  which  was  concerned  in 
the  transaction.  It  may  be  hoped  that,  now  the  im- 
portance of  technical  education  is  being  recognised,  the 
mistake  then  committed  will  be  remedied.  This  is  all  the 
more  to  be  desired  because  Edinburgh  already  possessea 
the  rudiments  of  a  technical  ftculqr  in  tba  Chairs  of 
Emnneering  and  Agncultuie. 

lliere  remains  but  one  more  Chair  of  Nattnal  Science  to 
be  mentioned,  vir.  Geology.  It  numbers  but  one  past 
professor,  Archibald  Geikie,  concerning  whom  we  need 
only  express  the.  wish  diat  his  followers  may  be  irortl^ 

of  him. 

.\ltliNii;;h  the  subject  scarcely  belongs  to  thete  pages, 
yet  no  notice  of  the  scientific  side  of  the  University  of 
Edinburgh  would  be  complete  without  at  least  an  allusion  to 
the  glories  of  its  ntedical  school,  which  have  attracted  the 
admiration,  if  not  occasionally  the  envy,  of  similar  Inatitn- 
tions.  It  may  seem  curious,  but  it  began  by  the  institutian 
of  a  botanical,  or,  as  it  was  properly  then  called,  a  physic 
garden.  'I'hc  kec;  of  ilii-  -ardcn  'originally  it  is 
believed  a  incml>er  0!  the  charai  terLsticaiis  .Scotch  Guild 
of  (iardeners  ,  was  after  a  time  constituted  (1676'  the 
first  Professor  of  Botany,  and  in  fact  the  tirst  medical 
professor. 

If  it  were  needful  to  insist  farther  upon  the  important 
place  which  the  University  of  Edinburgh  occufnes  »mem^ 
the  educational  bodiet  of  Great  Britaui,  we  mifht  poini 
to  tiie  munber  of  Iter  tladcnts  tliat  nosr  nold  proteMtinl 
chags  all  over  the  United  Kingdoca,  and  indeed  thwngl^ 
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out  the  British  Empire ;  and  to  the  work  which  her 
alumni  have  deoe,  and  are  dotntTi  te  science  both  pore 
and  applied. 

It  nuffht  be  profitable  aho  to  dwell  on  her  defects, 
which  we  has  in  plenty,  like  other  institutions  guided 
by  human  brains,  and  endued  iHA  her  own  share 

of  human  inertia.  Rut,  as  she  has  no  want  of  candid 
critics,  and  is  by  and  by  to  be  put  into  the  refining 
crucible,  .ilonj:^  with  thr-  \>:\\vx  Scottish  Universities,  to 
emerge,  let  us  hope,  purified  and  strcn^'thened.  we  may 
content  ourselves  with  oflfering  her,  and  ;iskir.i;  of  readers 
to  join  us  therein,  a  hearty  wish  that  she  may  prosper 
dnnng  the  next  hundred  years  as  die  has  done  during  the 
preeent  centur)-.  r,.  Chrvsi  at, 


THE  CO:\  GO* 

ALTHOUGH  chiming  to  be  little  more  than  the 
record  of  a  passing  visit  paid  to  the  Loner  Congo 
Basin  towards  the  end  of  the  year  1882,  this  Is  really  a 

work  of  pcrniam  iU  interest  to  the  naturalist  and  ethno- 
logist. The  author,  a  young  and  ardent  student  of  bio- 
logy in  its  widest  senses  here  conveys  his  impiesBions  of 


West  African  life  and  sceneiv  in  a  series  of  graphic 
pictures,  which  owe  much  of  their  freshnees  and  i^goor 
to  the  drcomstanoe  that  dmr  ese  always  drawn  at  first 
hand  from  nature,  and  are  often  an  exact  reproduction  of 

jottings  made  with  pen  and  bnish  in  the  rniilst  of  llie 
scenes  rlcscnbed.  His  skill  as  a  (lr,iu;.;;i;sm,m  he  turns 
to  .LTOod  account  by  illListr.ttin;^  the  text  willi  nuinorous 
dr  iwings  of  plants,  animals,  and  human  tvpes,  many  of 
which  are  absolute  fac-similes  encttted  iqr  tlw  Typo- 
graphic  Etching  Company. 

Hut  Mr.  Johnston  does  much  more  than  merdy  de> 
scribe  in  striking  laqcoage  the  varied  aspects  of  tropical 
nature  revealed  to  his  wondering  gaze  as  he  ascended 
from  the  low-lying  marshy  co.isthnds  along  the  great 

■  "Th«  Kircr  Congo,  frjmiu  Mouth  Ito  6<Sl<t!)tf."  by  M.  H.  Joluuton, 
9 AS.  Clifioi  Vim,  iSt») 


artery  from  terrace  to  terrace  to  the  grassy  steppes  and 
pa^-Uke  uplands  of  the  interior.  Informed  by  the 
quickening  influences  of  the  new  philoeophy  now  ac- 
cepted by  all  intelligent  students  of  natme^  no  compares 
as  he  describe^  earefiilly  observes,  and  m  apparently 
trifling  incidents  endlessly  recurring  throughout  long  ages 
he  discovers  the  causes  of  m';;lity  revolutions  in  the 
organic  world  In  Stanley  I'ool  and  t  l:,ewhjrc  on  the 
Congo  he  meets  with  numerous  il  itm^  isl.inds,  tangled 
masses  of  aquatic  vegetation,  firmly  matted  together  by 
their  roots  and  llbie^  and  strong  enoui^  to  bear  the 


wci;^hl  of  a  man  (see  Fig.  i).  These,  like  the  huge  snags 
and  trunks  of  trees  borne  a]on>,'  by  the  swift  current,  are 
thickly  peopled  with  all  forms  uf  animal  and  \'egelable 
life,  which  are  thus  carried  a  long  way  from  their  original 
homes.  Hence  the  inCeceaee  tfiat  '*oii  many  rivers  these 
floating  trees  most  serve  as  a  great  means  for  the  diffii* 
sioo  of  species  "  fp^  28^}.  So  also  in  his  recent  worir  on 
the  "  Indians  of  Brttiah  Guiana,"  Mr.  Im  Thum  notices 
the  presence  of  turtles  on  the  logs  and  stems  swept  down 
the  rivers  of  that  region* 
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Another  inference  is  that  the  Congo  cannot  possibly 
form  a  ;rue  parting-line  or  natural  boundary  in  the  dis- 
tribution uf  the  \N  est  African  flora  and  fau-  a.  "  I  have 
read  in  many  works  <.n  Africa  that  the  Congo  was  the 
southern  boundary  of  the  habitat  of  the  gray  parrot,  the 
anthropoid  apes>  and  the  oil-palm  (E/ais  gia'nt\  >isis). 
Now  the  fsny  panoC  reaches,  perhaps,  its  great  develop- 
ment in  Maliui}c^  a  disui:t  or  Angola  nearly  joo  mites 
loutb  of  the  CoMBf  and,  togctber  with  the  oil  palm,  oo»- 
tinaes  to  be  fouaa  ai  far  as  the  tenth  degree  south  of  the 

equator,  while  the  anthropoid  apes  can  hardly  be  said  to 
be  limited  southward  in  their  distribaiioii  by  the  lower 
course  of  the  Congo,  fur  they  do  not  reach  even  to  its 
northern  bank,  or  approach  it  nearer  than  Landana,  100 
miles  aw  ly.  .  .  .  There  arc,  besides,  many  West  African 
plants  which  stretch  right  away  from  the  Gambia,  across 
the  CoQgo,  into  Angola  on  the  south.  In  sh  tt,  1  have 
Mvflr  aeea  aagr  diflvmoe  betveen  the  fauna  and  flora  of 
the  noiAeni  and  souOieni  banks  of  dib  neat  river ;  nor 
do  I  believe  that  it  acts  in  any  way  as  a  Hmltaiion  in  the 
range  of  species  "  (p.  31Q. 


On  another  point  also  our  explorer  differs  from 
distinguishctl  botanists,  who  hold  that  tropical  vegetation 
is  inferior  in  briv;litncbs  ami  fragrance  to  that  of  the  tem 
pcrate  zone.  "  .AltlKiugh  the  Congo  ovlcn  nothing,  as  wc 
yet  know,  that  is  unique  as  genus  or  family,  yet  probably 
nowhere  in  Africa  are  there  such  magnificenc  d  splays  ol 
colour  formed  by  the  conspicuous  flowering  trees  and 
plant!.  Here^  at  any  rate,  no  one  can  mainuin  that  the 
teoqpcnte  tane  can  offer  an%thing  equal  in  the  wqr  of 
floner- shows.  Many  of  the  blossMns  also  exhale  Strang 
odours  snnic".  inu'  very  ofTen?ivc,  but  also  in  many  cases 
ft;  i.:r.int  and  delicious,  l  ew  perfumes  are  more  pleasing 
than  the  clove  like  smell  of  the  Camomsut  or  the  b^aif 
scent  of  the  Baphias  "  (p.  324). 

His  botanical  descriptions  and  sketches  are  generally 
admirable,  as,  for  instance,  of  the  Lissochilus  gigaitteuM 
(sec  Fig  2), ''  a  splendid  orchid  that  shoots  up  often  to 
the  height  of  six  feet  from  the  ground,  bearing  such  a 
bead  ofred-mattve,  golden-centreo  Woaseme  as  scarcely 
any  flower  in  the  world  can  equal  for  beauty  and  delicacy 
of  Wm.   These  orchids,  with  their  light-green,  spear-like 


rw.  9.-1.  UvfHMi:  •,  Ma-tM:  9.  HmWJCsiwS. 


ai.d  their  ull  swaying  flower-stalks,  grow  in 
Moupi  of  forty  or  fifty  together,  often  reflected  in  the 
nianow  pools  of  stagnant  water  round  their  base«,  and 

filling  up  the  foreground  of  the  high  purpIc  -rLcn  forest 
with  a  blaze  of  tender  peach-like  colour,  upon  whith  no 
Europe.in  could  gaze  unmoved  "'{p.  35). 

There  IS  a  deeply  interesting  chapter  on  the  "  {'eopic 
of  tlie  Congo,"  who,  with  the  doubtful  exception  of  some 
dwartish  or  Bushman  tribes,  are  all  grouped  in  "  that  great 
Bantu  family  which,  when  seen  in  its  purest  exemplars, 
the  Ova-h^nSro  and  Ova-mpo  of  the  south-west,  the  tribes 
of  the  2!ambesi,  the  people  of  the  great  lakes  w  Tangan- 
yika and  Nyassa,  and  the  western  shores  of  Victoria 
Nyaiiz),  and  finally  of  the  Upper  Congo,  is  so  distinct, 
physically  .md  '.mguistii  all\ .  from  the  divers  Negro, 
Negroid,  .mil  llamitic  popul.itions  to  the  north  of  it,  and 
from  the  1  iottentot  r..i~hinan  group  to  the  south"  (p. 
31/}).  Here  we  tind  the  Bantu*  as  a  lacs  distinguished 
by  a  good  observer,  not  only  from  the  Hottentots, 
Hamites,  and  Negroes  proper,  but  etren  from  the  sur> 
ranading  Negroid  popufauioo*    Farther  on  the  Bantns 


themselves  are  said  to  vary  consklerably  in  physical  ap- 
pearance, a  statement  fidly  borne  out  by  the  accompany- 
ing typical  hrads  of  a  Mn-yansi,  a  Mu-t^k^,  and  a  Mu- 

shi-Kongo  (see  I  ;>).  "The  Congo  tnbcs,"  we  are 
lold,  "on  ne.irin^  theci'ast,  begin  to  lo'^e  their  distinctive 
Bantu  character,  cithtr  through  the  degradation  the 
coast  climate  seems  to  entail,  or  because  on  their  migra- 
tion westward  from  the  north-cast  Bantu  focus,  they 
originally  met  and  mixed  with,  in  the  low-lyinK  coast- 
lands,  an  earlier  Nmto  population.  This  taster  supposi- 
tion sometiaMe  atrikea  me  as  being  the  tine  one,  iior  the 
reason  that,  in  such  a  littoral  tribe  as  the  Kalrinda  or 
Loango  people,  there  arc  distinctly  two  types  of  race 
t  ne — the  B.mtu— a  fine,  tall,  upright  man,  with  delicately 
small  hands,  and  well-shaf  cd  lect,  a  fine  fa:c,  high  thin 
nose,  beard,  moustache,  and  a  |>lcntiful  crop  of  hair  ;  the 
other  an  ill-shapcil  luosely-made  figure,  w  ;th  s;-l.iy  feet, 
high  calve*,  a  retreating  chin,  blubber  lips,  no  hair  about 
the  face,  and  the  wool  on  his  head  close  and  crisply 
curled.  The  feither  you  go  into  the  interior  the  finer  the 
Qrpe  becomes,  and  two  points  about  lliem  contiast  very 
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favourably  with  most  of  the  coast  races,  namely,  their 
lighter  colour— generally  a  warm  chocolate'^lind  their 
freedom  from  that  o&niivw  nodi  wbich  it  supposed, 
wrongly,  to  dMiBeterise  moiC  AMouM"  (p.  397)- 

In  this  instructive  passage  all  the  facts  are  stated  with 
tolerable  accuracy.  Yet  the  general  inference  cannot  be 
accepted.  There  is,  strictly  speaking,  no  Hantu  type  at 
all,  and  the  evpressinn,  correct  in  a  linguistic  sense,  has 
no  definite  ;ituliro;)(:.liiL;;i  .il  nu-anin^.  lUic  tor  the  fact 
that  most  of  the  peoples  occupying  tlic  southern  half  of 
the  continent  speak  dialects  of  a  common  mother-tongue, 
no  ethnologist  would  ever  have  thought  of  grouping  them 
togetlier  as  forming  a  separate  branch  of  mankind. 
FbjnkaUy  thqr  must  be  vegwded  as  distinctly  Negroid, 
Aat  if,  an  essentially  mfated  race  presenting  every  possible 
shade  of  transition  from  the  true  Negro  of  Sudan  and  the 
West  Coast  to  the  true  Hamitc  of  the  north-east  coast. 
Belv\ccn  these  two  extremes  they  oscillate  in  endless 
variety,  presenting  nowhere  any  stable  type  distinct  from 
either,  and  bound  together  only  by  the  sin;;ie  elenv,-iU  of 
their  common  Bantu  speech.  On  the  other  hand,  this 
Bantu  speech  itself  is  not  Hamitic,  but  Negro,  as  clearly 
shown  by  the  absence  of  gnunmatical  gender.  There 
appears  to  be  also  present  a  more  or  ten  dfaNiaet  sub* 
stratum  of  Negro  blood  in  all  the  Bantu-speaking  tribes, 
from  the  Mpongwtfs  of  the  Gaboon  to  the  Ama-Khosas 
of  the  extreme  south  east,  and  from  the  Wa-Swahili  on 
the  Hast  to  the  Ha  Congo  on  the  West  Coast.  Hence 
these  peoples  should  apparently  be  regarded  r.ithcr  as 
Negroes  affected  by  Hamitic  than  as  Himites  affected  by 
Negro  elements.  In  other  words  they  are  Negroid 
rather  than  Hamitoid. 

The  spread  of  a  sii^le  organic  speech  of  an  extremely 
delicate  structure  over  such  a  vast  area,  unaided  by  the 
prestige  of  letters,  or  by  far-reaching  political  influences, 
IS  certainly  a  surprising  phenomenon  But  it  IS  not  with- 
out its  an  iK  gues  in  other  quarters  of  the  globe,  where  wc 
find  an  equal  and  even  wider  difl'u'-ion,  for  instance,  of 
the  Malabo  Polynesian,  Uril-AItai.-,  Aryan,  Athabascan, 
and  Ciuarani-Tupi  forms  of  speecii,  alsD  before  the  rise  of 
literatures  and  great  empires.  And  as  no  sound  anthro- 
pologist TCigardi  the  Aryan  or  the  Malayo-Polynesian- 
qieakhif  peoples  as  beloitging  to  one  physical  type, 
oddier  eui  they  r^ard  the  Banta-spealdng  tribes  as 
comtitntiQg  a  single  ethnical  group.  All  these  terms, 
Aryan,  Malayo- Polynesian,  Bantu,  are  essentially  lin- 
guistic, and  as  such  have  a  definite  meaning.  Ethno- 
logically  they  have  little  or  no  scientific  value.  It  is  note- 
worthy that,  *hcn  not  atlvo  ating  thcotits,  Mr.  Johnston 
himself  spciks  of  the  Bantus  of  the  Congo  Basin  as 
Negroes.  Thus  at  p.  298,  where  he  contrasts  them  un- 
favourably with  the  half-caste  Wa-Swabili  of  Zanzibar,  he 
writee **  The  mixture  of  Arab  blood  and  Arab  culture 
gives  a  atatttity  and  manliness  to  the  Wa>Swahil)  which 
18  lacking  even  in  the  finest  race  of  pare  Negro  origin. 
The  Congo  peoples,  for  instance,  arc  usually  amiable  and 
soft-mannered,  but  at  heart  they  arc  seldom  to  be  de- 
pended on.  There  is  something  so  eminently  childish  in 
the  Negro's  character.  .  .  .  All  these  traits  are  found  in 
the  black  races  of  .Africa  Ihat  arv  <>l  pti);  ly  A'.  !,'/■,>  or 
Jiotttustotk;  but  in  the  Scmiticised  people  of  Zanzibar 
yottfiad  men  of  thought  and  reflwtioi^  whom  you  may 
uae  as  counsellors  vaA  confidants ;  men  who  are  really 
capable  of  xealoos  service,  of  disinterested  affiectiODt  and 
to  whom  gratitude  is  a  concept  neither  foreign  to  their 
intelligence  nor  their  tongue."  This  is  true  and  well  put, 
and  is  the  common  experience  of  all  travellers  who  have 
had  dealings  wiih  the  natives  of  South  Central  Africa. 
It  shows  at  the  j-ame  time  tliat  "e\<  ri  tlic  finc-.t " 
Bantu  peoples  must  ultimately  be  affiliated  to  the  Negro 
•tock. 

Besides  the  numerous  illustrations,  two  useful  maps 
and  a  co|nous  index^  this  handsome  volume  is  furnished 
with  comparative  hogutstic  tables  of  the  chief  Banta 


languages  current  in  the  Con^o  basin,  as  »  cll  as  full  lists 
of  the  ptant^  birds»  and  mainmelf  oocorring  in  the  same 
region.  A.  H.  Keank 


NOTES 

EoaoKAtt  idcnce  has  wrtihud  ■  terrible  km  diirii«  Ae 

I«M  week.  .Monsieur  Dum.-i's,  the  vcnt-rnMe  Pcr}>ctual  Secrctnn- 
of  the  French  Academy  of  .Science^,  iHeU  .it  (.'.mnciun  the  lith 
inst.  at  exactly  ihc  age  of  the  ceniuiy.  Old  as  the  great 
chemist  was,  his  death  will  be  fcU  as  a  real  and  fcrioosloM  to 
French  sdeoee.  for  up  to  the  bat  he  took  an  acthre  interest  in 
all  its  doings.  Wc  gave  in  vol.  xxi.  sn  full  a  biography  from  the 
masterly  pen  of  Prof.  Hofiii.mn  of  Lierlin,  that  it  is  unnecessary 
to  go  over  the  ground  agnin.  We  may,  however,  attempt  in  a 
future  number  to  appreciate  to  some  extent  the  pootioo  of  Dnnuis 
in  the  chemiitiy  of  the  pact  sixty  years.  The  limeral  took  pfawe 
n(  Mniit  I'amasie  Cemetery  on  Tu<'s,!.iy,  when  MM.  Bcrtr.-md, 
I)  HauNSunville,  and  other*  delivered  ad<lrL-.-,ci.  a:  the  grave. 
The  "iitting  of  the  French  Academy  of  Scicnc-i  •  >n  M.ind.ny  w.is 
pottpooed  after  the  reading  of  an  address  by  M.  KoUand,  the 
pcoideirt,  irfw  pidaed  M.  Duaias  finr  die  talent  and  impartiality 
he  eahibhed  as  Peqietaal  Seeveiaiy  of  the  Aeadenqr. 

THt  Museums  of  Keononiic  I!i<;.iny  .it  Kew  are  seeonil  in  ini- 
[Kjrtancc  to  none  in  the  world,  and,  except  perhaps  a»  to  the 
size  and  <iplcndour  of  the  bdldbigs,  they  are  in  every  way  woitfay 
of  a  nation  which  has  trade  relations  with  every  part  of  the 
glolw.  The  ibundation  of  (licisc  museums  was  laid  by  Sir  W.  J. 
III"  '.,  r  in  l847f '*'hi  n  Ik- i  l  i:\iiitjil  if.nc  to  fit  up  an  old  fmlt 
Mure  with  cases  soluble  fur  the  exhibition  of  important  vegetable  < 
prodoets.  Ten  yean  later  the  houae  now  known  aa  Moaema 
NV.  I  was  o|M:ne<l  to  the  public,  and  in  1881  this  was  added  to 
and  the  ap|)roaches  greatly  im])raved.  It  will  be  rernemhereH 
that  lhe>e  liuildiugs  were  not  origin.llly  designed  for  niu^vcum 
purposes,  and  yet  such  is  the  arrangement  of  the  cases  and  so 
well  are  the  objecta  ^aplayed  and  iQndnated  that  we  know  of 
no  museum  built  for  the  pur]x>se  that  wc  would  prefer  to  No.  i 
Mu»eum  at  Kew.  The  eolIcetion.s  arc  contained  in  .Muvtuni  No. 
I,  which  is  directly  opposite  the  Palm  IIousc,  on  the  other  side  of 
the  Ornamental  Water,  in  Musenm  No.  a,  which  is  close  to  No.  i, 
at  the  northetn  end  of  the  Heifaaceous  Garden,  whfle  Museum 
No.  3  oc-cupies  the  old  Orangery.  At  the  north  end  of  the 
Broad  Walk  the  last  Museum  contains  .spctimcn.s  of  l.irgc 
timber,  while  the  nionoeoiyK-dons  and  flowerless  plants  are 
arranged  in  No.  2,  and  the  dicotytedoos  in  No.  I  Moseum.  An 
ofhctal  guide  to  the  cootems  of  the  hitter  Museum  has  just  been 
published.  As  nearly  every  olijcct  cxhibitct)  \=.  fully  labelled, 
this  guide-book  docs  not  enumerate  a  lithe  of  iheMr,  Init  a  cer- 
tain number  of  important  objects  are  markc^l  with  a  conspicuous 
number,  and  these  numbers  are  referred  lu  in  the  catalctgue.  In 
the  130  pages  of  this  goide  there  b  comjircssed  a  vast  amount 
of  infomiAtion,  a  grent  du.il  .if  uliith  is  c:isily  undirstiKwl,  even 
apart  from  the  mtcrcsting  c.illiLlion  on  wliich  it  is  founded  ;  and 
if  the  student,  as  he  u.ilks  through  the  Gardens,  is  struck  at  the 
beauty  of  the  vegetable  kingdom,  he  will,  as  he  studies  the  pio- 
ducu  of  that  kingdom  within  these  omswm  walb»  he  awn 

struck  at  the  extreme  indeble'lness  of  mankind  tO  this  IdngdoB 

for  llie  nccess.irie-.  in.!  Inviui..^  of  life. 

We  regret  to  le.irn  thai  Sir  >i(iriey  Smith  .Saunders,  C.M.G., 
for  many  ye.u-  i'.ritish  Consul  in  various  Mediterranean  |>orts, 
an<I  a  di&iinguii>hed  entomulujist,  died  suddenly  00  Tuesday 
cveiiiug  (15th)  at  an  advanced  n«e.  lie  was  one  of  die  original 
mcmbti>  of  the  F.ntomologii  il  Society  of  Ijsndon,  and  was  a 
vice-president  of  the  Society  at  the  tim:  of  his  death,  fie 
devoted  special  attention  10  the  siqgnlar  bee-ponritcs  known  as 
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The  IbUowing  are  flw  ■nmiigenieiili  for  Ae  iedmet  at 

Royal  Institution  after  E.nstcr : — Dr.  Klein,  two  lectures  on  the 
Anatomy  of  Nerve  and  Mosclc,  on  Tuesdays,  April  22  and  29 ; 
Prof.  Gamgee,  five  lectures  on  the  Physiology  of  Nem  md 
Maick^  OB  Tuesdays,  May  6  to  Juae  3 ;  Prof.  Dcwar,  seven 
lectures  on  Flune  and  Oxidation,  oo  Ttnmdays,  April  24  to 
June  5  ;  ^^r.  Ilixidcr  M.  \Vi.-;i"]>p,  three  lectures  t)n  Recent 
Diaooveries  in  Roman  Arducoli^,  on  Saturdays,  April  26  to 
Kay  10;  and  Prof.  T.  G.  Baaacgrt  isv  lectWH  on  the  Bearing 
of -Microscopical  Research  upon  MMM  Large  Geological  Pro- 
Meim,  on  Saturdays,  May  17  to  Jane  7.  The  following  is  a  list 
of  the  Friday  evening  lecture  -  :  -Ajiril  25,  the  Art  of  Fiction, 
by  Walter  Bennt ;  May  a,  Krakatoa,  by  ProL  Judd  ;  May  9, 
Mohammadan  Ifahdii,  by  PioC  RohotaM  SoMi  t  May  the 
Diwrivcd  Oxygen  of  Water,  by  Prof.  W.  Odling ;  May  23,  Sidereal 
Aalronomy,  by  Dr.  David  Gill ;  May  30,  Sur  tcs  Coulcurs  (in 
Ftaneh),  by  IW.  E.  Maacart ;  Jnae  6»  PraL  Dewar. 

Bf-siDr.s  subjects  of  general  anthropological  iiUereat,  the  fol- 
lowing qtcdally  American  topics,  as  to  several  of  which  Canada 
•fbfdt  iwpoftoat  erideoce,  are  suggested  for  papers  to  be  read 
in  Ac  Aalhrafiological  Section  at  the  Montreal  mcotin;^  nf  the 
British  Association.  The  pa|x:rs  on  eacli  subject  will,  as  far  a^i 
|KMsible,  be  grouped  for  reading  on  the  same  day,  so  as  to  insure 
»genCTal  discuaaioo.  (l)  The  native  laoea  of  America:  their 
physical  chaneteis  and  origin  ;  (3)  Civfliaatioa  of  America  before 
the  time  of  Columbus,  with  particular  reference  tn  entlicr  inter- 
cour>e  with  the  Old  World  ;  (3)  Arch;e<jl(»t;y  of  North  America, 
ancient  nirnda  and  aafth-works,  ciiff-dweUinus  and  village- 
hooaes,  atone  archilectare  of  Mexico  and  Central  AoMtica,  toe, ; 
(4)  Native  langnages  of  America ;  (5)  Earopean  oolaalsatioa 
and  its  effect-  r,v\  the  nnti\e  triW--.  <>f  America.  It  is  re<iucstcd 
tliac  all  papers  may  be  seiU  to  the  office  of  the  Associatioo,  32, 
Albamaile  Stiwt«  Loodon*  W>,  on  or  heibfc  Jnly  t» 

The  International  Ornithological  Congreaa  at  Vloiiia  was 
broitgbt  to  a  condoaioa  on  Friday  last  by  an  appropriate  speech 
from  its  patron,  the  Crown  Prince  Rudolph,  who,  among  other 

things,  warmly  th.inkcd  the  scientific  men  from  abroad  for  their 
appearance  in  \'ienna.  The  next  Congress  will  not  take  place 
tUl  three  years  hence,  and  will  be  held  in  Switzerland.  The 
Croaro  Prince  has  aoo^ed  the  honorary  office  of  Patiun  of  the 
Pennanent  Intematioaal  Committee  for  the  Ksiablishment  of 
•  )rnith.»l  ij;ic.il  Observatories,  or  stations  fur  l!ie  oliservation  of 
the  habits  of  birds,  especially  tho<te  of  the  migratory  species. 
Prof.  Blasius,  the  president  of  the  third  aeetioa,  to  whose  vfittn 
\\ut  anbject  bet  ti^^,  explained  the  nature,  object,  and  inqmlMMie 
of  Sttdl  omith' iloL;ical  stations  of  oWrvation.  M.  Rodde  pro- 
|i'i>ed  ihni  tlu'  ractcorologici!  •.i  nions  sliouid  he  u>cd  a-,  urni-  ' 
thulogical  ones.  Dr.  Scbier  of  Prague  afterwards  gave  an 
account  of  his  efforts  to  secure  a  regular  system  of  obaenratian. 
He  had  received  from  some  hundreds  of  correspondents  many 
valuable  notices  in  regard  to  the  line  of  passage  of  migrator)- 
lilidt, 

Thk  Academy  of  the  Lincei  have  elecled  Prof.  Krance-.co 
Brioschi,  a  senator,  to  fill  their  presidential  chair  recently  left 
want  hf  the  death  of  Sigpor  Qdnthw  Sdim  dee^  tt  die 
same  time  CommendatOie  Florelli,  who  so  long  directed  the  ea* 
cavations  at  Pompeii,  to  fill  the  office  of  vice-president.  The 
new  {>resident,  S^Dor  BkioacU,  ia  n  dtath^aiahad  nathe- 
inatici.in. 

An  mtcresiing  little  volume  .ippears  this  week  in  Kdinbuigh 
COSttniningm  annotated  list  of  the  illu.strious  dead  who  hatn  been 
ia  any  way  eanected  with  Edinboigh  Univetcity.  The  Maaea 
are  daasified  accordfaig  to  the  departments  with  which  they  as* 

OOnnected,  " /--Miloj^ists  and  1!  ■t.ini^t^,"  for  examjile,  licginning 
with  Era!>mu!>  Darwin  and  ending  with  Charles  Darwin.  The  brief 


notaa  attadwd  to  the  names  have,  we  believe,  been  coo^iiled 

THSAnthropulogic.il  Institute  will  hold  its  fir^t  meeting  inill 
new  premises.  No,  3,  Hanover  .Stjuarc,  on  the  22110  inss.int. 

The  next  Ordinary  Cicneral  Meeting  of  the  Institution  of 
Mechanical  Engineers  will  be  held  on  Thursday,  May  I,  asid 
Friday,  May  a,  at  ij.  Great  G«oi(v  Street.  WcsUainalcc  He 
Chahr  wiH  be  taken  by  tlw  Pre^dent,  Mr.  I.  Lmrdiiaa  Bei, 

F.R.S.,  at  half-past  seven  p.m.  on  each  evening.  The  following 
pajK»rs  will  l>c  vcm\  and  discussed  as  far  as  time  ill  admit  :■— 
On  Thursday,  May  i,  on  the  consumplioo  of  fuel  in  looih 
motives,  fay  M.  Georges  Mari^,  of  Paris ;  oa  portable  nulwi|f% 
by  M.  Paul  DecaQrille,  of  Petit^Boorg,  Paris ;  on  the  Moaesop 
engine  recorder,  and  the  Knowles  supplementary  jjoveriior,  by 
Mr.  Mich.aei  Longridgc,  of  MaiR-hestcr.  On  Friday,  May  t, 
description  of  the  automatic  aiid  exhaust -steam  isyectOTt 
by  Mr.  A.  Slater  SaviU,  of  Manchester;  dcacripthm  of  the 
apparatus  used  for  testing  current -meters,  at  the  Adniinky 
Works  atTorr|!,iay  for  ex[ieriinentiii^  on  1110  Ids  of  ships  by  Mr 
Rolu-rt  (iordon,  of  Uurmah ;  desciiptionof  the  Francke  "Tinn  " 
or  vat  process  for  the  amalgamataon  of  aOnroKS*  by  Mr.  WUffu 
P.  Kathbone,  of  T/>ndon. 

Tub  Kefon  of  the  U.S.  Solar  Edipae  Expedition,  Siimtt 
atateSt  haa  jut  been  ordered  to  be  printed  by  Congieaa,  Ansasi| 

its  contents  arc  : — Meteorology  of  Caroline  Island,  by  Mr 
Winslow  UptonJ;  IJotany  ot  Caroline  Island,  collections  by  Dr. 
\V.  S.  Dixon,  U..S.N.,  and  identifications  by  Prof.  W.  Prc- 
lease ;  Notes  on  the  zoology  of  Caroline  Island,  by  Dr.  W.  S. 
IHaon,  U.S.N. ;  Memonndnm  on  the  butterflies,  Ac,  of  Cnm- 
line  Islnnd,  rnlU-ctions  by  Dr.  I.  P.ilis.t,  idrntificitions  by 
Messrs.  Herman  Streckcr  an<l  Arthur  (i.  13utler  ;  Chemical  con- 
stituents of  the  sea- water  of  the  lagoon  of  Caroline  Isband,  deter- 
mined by  Messrs.  Stillwell  and  Gladding;  Obscnratioos  of 
twenty-three  new  double  stan»  by  Pro£  E.  S.  Uoldea  asid  Psof. 
C.  S.  Hastings;  Plans ibr wwh  00  the  d^of  the  octipaa^  by 

Prof.  1:.  S.  Holden. 

I-  KoM  Si  icHtc  we  learn  that  at  the  request  of  the  Navj-  DepAn- 
ment,  the  Fish  Commission  steamer  Albattws,  Capt.  Tannef 
commanding,  was  fitted  out  during  the  winter  for  the  poipose  of 
eariying  on  a  series  of  deep-«ea  soundings  and  dredging!  in  tbt 
Caribbean  Sea,  a  region  very  little  know  n  in  respect  tu  its  depths. 
The  vessel  left  Washington  on  January  i,  and  tvached  St. 
Thomas  on  the  17th,  and,  after  coaling,  proceeded  on  her 
naldng  the  foUowiqg  porta : — Cniafoa,  Trinidad,  tlie  Island  of 
Omba,  Alta  Vda,  JacincU  Gosiaives,  Sutiago  de  Culm,  Xarasa, 
and  Kingston  (Jp-in.iic.il,  where  she  arrived  March  1.    She  left 
Kingston  .March  11,  and  arrived  at  Aspinwall,  rta  Savajiilla, 
March  25.    On  her  return  from  Aspinwall  she  will  proceed  caS 
Cape  S.-in  Antonio  to  Key  West,  eipectinc  to  nirivo  at  the 
Washington  navy-yard  about  the  middle  of  May.   The  expe- 
dition h.is  been  a  grctlt  aucocas  in  .\\\  re>pccts.  numerous  ^zjAi- 
factory  series  of  soundings  and  temperatures  having  been  lokcA. 
and  lai-ge  numbers  of  marine  animals  obtained.    Ia  the  roTh f 
tioos  inddentally  obtained  duriqg  the  stay  of  the  ataamer  M 
Trinidad  were  two  specimens  of  the  guaduuro  Inrd*  Sttmtmmii 
atr,Yriisis.  wh'n  h  ia  sucfa  n  rari^  in  museums,  and  two  of  the 
great  hslung-b.it. 

(  »N  F.ister  Monday  the  Ksscx  Field  Club  held  a  inectinj;  at 
Saffron  W.ilden,  about  sixty  meml)ers  and  visitors  being  jnc^cnt. 
Alighting  at  Audley  End  S^tioo,  the  party  drove  to  Lo«d  Bray- 
brooke's  mansioa,  where  they  had  an  opportunity  of  ioapectis^ 
the  fine  collection  of  liirds  and  piehi-toiic  and  Koni.Tn  .ant iquitie* 
cuntainc<l  in  the  muscum.  I  he  Club  was  then  cunductcti  to  a 
neighbouring  hill,  known  as  Ring  llill,  ***~H 
entrenchment  is  to  be  seen,  and  &om  these  pancswdml  to  a  wood 
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1  as  Pcvcrcls,  where  the  true  oxli]^  (PritniUa  elatvr)  jjrows 
ia  profiaioii,  the  ground  being  in  parts  carpeted  with  the  f^Mwcrs 
of  diii  iBlewHing  species.   Aficr  luncheon  a  visit  was  paid  to 
Mr.  JodniB  Claike,  F.L.  S..  at  lib  roddence,  Faiiycroft,  and  the 
visitors  m-wed  the  magnificent  collection  of  humming-binls  and 
birds  of  Paradise  ibnned  by  this  gentleman.    The  Club  next 
•ssemhled  in  the  gnNindi  of  Mt%,  Cibcoo,  and  inspected  the  site 
of  theaadent  Smoo  oemeteiy  and  the  coUectko  of  sltuUs  and 
relies  lb«ad  tfwrein  dnring  the  excavwlioBB  undertaken  by  the 
late  Mr.  G.  S.  Gih-i^m,  a  full  description  of  whidi  hai  lx«n 
published   in   a  recent   numlKr  of  the    TraHsactiom  of  tht 
£iux  Arehaologieal  Society.    The  splendid  libraiy  of  scien- 
tific md  other  works  belonging  to  the  late  Mr.  Gibaoo  having 
been  heatily  viewed,  and  the  party  having  partaken  of  the  hos- 
pitality ofTorcd  l)y  Mrs.  (lilison,  they  were  next  coikIiu  Ic  il  t'l  the 
Safihm  WaJdcn  Museum,  where  the  various  collections  were 
greatly  admired,  and  the  cantor,  Mr.  Ifaynord,  amdi  eonidi- 
mented  upon  the  ability  and  zeal  which  he  hwl  diq^ycd  in 
their  organisation  and  arrangement.    In  the  ruins  of  the  ancient 
castle  adjoining  the  Museum  Mr.  M;iyn;ii'l  rr.i<l  .i  pn]>cron  the  his- 
tory of  these  remains,  ami  the  party  then  proceeded  to  view  the 
daKb,  mder  the  gddaaoe  of  the  Rev.  Mr.  Slevettt.  After 
tea  an  ordiaaiy  meeting  of  the  Club  was  held,  the  pre<.idcnt, 
Prof.  Boulger,  being  in  the  chair.    A  ))aiHT,  un  the  cultivation 
of  the  s.ifTron  in  connection  with  the  old  town  ot'  Saffron  Walden, 
was  read  by  Mr.  Joseph  Clarke.    With  the  object  of  promoting 
the  extensioB  of  natmal  faistorjr  idenoe  throughont  the  oounty, 
the  Club  proposes  to  establish  local  centres  in  the  chief  towns 
of  Essex,  ami  arrangements  will  shortly  be  made  to  commence 
operations  at    Saffron  Walden,  «ber«  ao  onidl  iltt«9«St  «ra« 
shown  in  the  visit  of  the  Club. 

On  Saturrlay  next,  .\pril  19,  at  three  o'clock,  a  meeting  of  the 
Eaex  Field  Club  will  Ik  held  at  the  British  Museum  of  .N  atural 
HiMoij,  Sooth  Kenaii^lton,  under  the  diiectioo  of  I>r.  Henry 
'Woodward.  F.R.S.   Dr.  Woodward  will  deliver  an  address  hi 

the  lecture-rmin  un  "  ^Vin^'le^^  I!ii<K,"  anil  afterwards  give  a 
demonstration  of  the  species,  estina  and  recent,  in  the  geological 
■ad  aoologiGd  caileriec. 

TiiK  CiLiiicilof  the  Linnean  Society  of  New  Sooth  Wales 
liavc  been  presented  by  a  member  of  the  Society  with  loot., 
Accompaiiied  wkh  «  reqoeet  that  H  ahoatd  be  oflbed  aa  a  prixe 
for  aaciaayon  "Tlu-  Life  History  of  the  Bacillus  of  Typhoid 
Fever."    The  fj.  Hintjl  ha-,  assented  to  the  pro[x>s.-il,  and  advei" 
lijcnients  to  that  effect  will  be  immediately  inserted  in  the  most 
prominent  scientific  publicatioas  throog^iout  the  world.  The 
CMj  will  be  raoened  by  the  Societynot  later  than  December  31, 
1884.    The  intention  and  wishe»i  of  the  donor  of  the  prize  will 
be  best  given  in  his  own  words.    "The  questions  chiefly  to  be 
solved  in  the  investigation  of  the  life  history  of  the  Bacitlm  of 
typhoid  fever,  are— i.  What  aic  the  spedfic  characten  of  the 
oegMiiim,  aa  diithigabhed  from  other  Stuliria  t  s.  What  are 
tbe  changes,  if  nny,  which  the  orgaanm  undergoes  in  the  human 
body?    3.  What  arc  its  modes  of  dcvdopment  and  reproduction 
in  the  human  body?   4.  What  dmnges  or  inelauioq)hoscs,  if 
any,  does  the  organism  nndcffo  after  «gectioii  fiom  the  bnman 
body,  or  in  any  other  ceodltfcm  of  ita  eaditeoce?  5.  What  floids 

or  other  suhist.mccs  seem  tiest  adapted  for  the  growth  and  multi- 
plication of  the  organism  ?  6.  Can  the  organism  live  or  Ik- 
cukiv.ui  I  in  pure  or  distilled  water ?  7.  What  are  its  limiu  of 
enduraoce  of  heat,  oold,  dryoeia,  or  homklity  7  Aa  fer  as  these 
poinU  are  coneemed  the  aothor  shotdd  eonfine  himtdf  entirely 
to  facts  which  come  un<ler  his  own  observation,  and  iho-.e  should 
Ijc  given  in  detail,  with  a  full  explanation  of  the  method  of 
investigation.  Hut  in  dealing  with  the  results  obtained  by  these 
investigation^,  and  the  oooaidesBtk»  of  the  means  whereby  a 
kaondedfle  of  the  life  hiatoiy  of  tUa  meet  dangerous  oiiganssm 
ooay  1m^  toiwwds  its  cmdkMioa,  (be  ^ 


of  others  may  appropriately  be  referred  to,  but  in  every  such  case 
the  authority  must  be  correctly  cited.  The  chief  points  to  be 
aacortnhied  in  this  branch  of  the  snbjea  are— i.  How,  and  under 
what  eondltiom,  does  the  organiara  get  aooeas  to  the  human 

body?  3.  flow  can  its  growth  Ix-  impelled,  or  its  vitality 
destroyed  in  the  htiman  Ixxly  without  !>erious  injury  to  the  indi- 
vidnal  afiected  ?    3.  How  can  it  be  eradicated  or  teadeted 

innocuous  in  well-.,  water  hole--,  drains,  &c." 

.Amu.ng  tlic  superabundant  "  Uiiivcrijiies  "  of  the  United 
States  Harvard  is  nnqnestionably  taking  its  place  as  a  national 
institution  on  a  par  with  Briti.*^  establishments  which  bold  a 
similar  designation.  The  last  quarterly  BullOin  of  its  proceedings 
is  before  us,  which  has  to  acknowledge  during  that  short  time 
nine  legacies  or  donations  in  money,  varying  from  200  to  ioo,cxx> 
dollars,  and  amounting  to  168,000  dolhns.    One  of  these  is 
lObflOO  dollars  subscribed  for  the  purchase  of  meteoriteig  and 
another  is  2000  dollars  from  the  Ma.ssachtisetts  Society  for  PM>* 
inoting  .Xgricultiite.  t  >  a^si^i  in  the  establishment  of  a  \L-.crinary 
h<i>pital,  to  which  institution  also  a  collection  of  pathological 
models  is  presented.   Other  donations  are,  a  new  buildiqgfcr 
the  law  school>,  two  {x>rtraits  of  eminent  divines,  and  the  MHl* 
tomical  collection  of  a  doctor  who  had  previously  founded  a 
museum  there.    The  ItulUlin  is  editetl  by  the  well  'niv nvn  Il.ir- 
vaid  librarian,  Mr.  Justin  Winsor,  and  a  very  carefully  printed 
catalogne  of  the  cMef  aceeaatewa  to  the  Univeni^  Ubreiy  In 
English,  French.  t>erman,  Italian,  Spanish,  Danish,  Raarian, 
Polish,  and  IIindust.ini,  forms  the  bulk  of  it.    Many  of  these 
additions  are  trca>ur^>  which  few  libraries  can  acijuire  ()<)!>sc»sion 
of,  a  few  only  of  which  have  been  printed,  chiefly  for  pdvate 
circulation,  others,  nevcrthdem,  being  both  lipewar  ead 
familiar  books  publishetl  a  year  or  two  ago.    The  books  are 
dividcil  into  ten  subjects,  and  it  shows  how  dificrcnt  technical 
experience  >ontctinie>  is  fr<iin  theoretical  ideas,  when  so  experi- 
enced a  librarian  finds  it  convenient  to  class  together  "  History 
and  Geography,"  wlule  "  Antiqaitica "  are  onder  a  separate 
heading.    We  doubt,  however,  whether  T?aak  Walton  <>r  any 
one   else   would    have  lo. iked  for   "  The  .Vineriean  An4;^.rr's 
Guide  ;  or  the  ComplcU-  Fisher's  Manual  for  the  l  uili  l  Si.a< 
under  the  head  of  "Law  and  Sociology,"  even  if  "Coxton's 
Game  and  Phy  of  the  Chease  "  may  in  some  aenw  betoog  to  the 
latter.    Hie  advantages  ixcvsessed  by  the  librarian  of  such  an 
inslilutioii  as  this  arc  licing  fully  utilised  by  Mr.  Justin  Winsor 
who  is  issuing  in  each  numl>er  of  the  BuJUtin  must  carefully 
written  resulu  of  his  researches  into  the  bibliography  of  varioos 
subjects— m  this  January  mnnber,  of  "  Ptolemy's  Geography " 
and  "The  Kohl  (.'ollectiun  of  Kuly  Maps,"  specially  noting  (be 
gradual  aud  irregular  spread  of  the  knowledge  of  America. 

A  STALACTlTe  cavem  was  recently  diaoovend  ligr 
near  Cenlon  in  the  Ain  Department  (France),  It  ia 
near  tlic  old  high  road  connecting  Lyons  with  Geneva.  Some 
country  people  who  ventured  into  it  sute  that  it  extends  about 
joo  metres  underground,  and  that  ita  heig^  varies  oomidenbly. 
Lyons  and  Geneva  naturalists  are  now  malting  a  mote  minute 
inveitigatioa  of  the  cave. 

.\  STRONO.  shock  of  earthquake  was  felt  at  Urbino  at  a  few 
minutes  belorc  S  .-um.  on  the  9ih  inst.  Its  duration  was  five 
seconds.  .\  >hock  was  also  felt  at  Belpas!>o,  near  CaiMlllle,  et 
to  a.m.  on  the  loth.     It  (jcca^ioned  no  (l-am-ige. 

OvviXG  to  the  fretjuent  cartlKjuakes  that  have  recently  occurred 
in  Slavonia,  Prof.  Pillar  has  Ijecn  sent  to  observe  these  occiu- 
rences  by  the  Hungprian  Government,  and  will  shortly  present  a 
detailed  report  to  the  Government  on  the  subject. 

AccoKDiNG  to  Herr  Jagerof  Rinde,  on  the  Sognc  Fjord, 
who,  since  1858^  has  noted  the  ntunber  of  earthquake  ahodte 
that  have  boca  iidt  ha  the  dittrict,  there  b»v«  beca  eppieckfale 
shocks  from  that  period  tiD  1879.  Since  the  latter : 
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lixs  l«rcn  felt.  It  is  worthy  of  record  that  on  two  occasioQ*,  via. 
in  i860  ami  1865,  the  shocks  were  |K."rceivc*l  on  tlu  s  :.u:h  side 
of  the  fyxA,  the  districts  on  the  nortbem  coast  being  wholly 


TKE  last  number  of  the  TranuutUms  of  tnt  Sdsmohgteal 
Sttkfy  •/  7»f"*  (Yokohama,  1884)  oonlain*  various  papers  on 
sdcmology.    The  first  is  by  Prof.  Milne,  00  enrth  pnlwtiam; 

the  next  U  by  Mr.  .Mcxandcr,  the  iiitcrprctalion  r,f  1  I'.iagram 
described  by  a  particular  form  of  tartli.)uakc  in^tiuinciu.  The 
objector  the  writer  h  to  calciilnte  n<.i  only  tlu-  maximum  velo- 
city, but  aln  the  nuudmnin  rate  at  which  the  velocity  changes, 
•'  which  IS  a  measure  of  the  effect  which  an  etrthqnnke  exoti 
111  (v.crturninj;  and  fr.icturing  bo.lie-i  placc<l  on  the  earth's  Mir- 
face."  Prof.  Ewing  describes  the  construction  uf  a  pctjilulum 
wMdi  ahall  be  without  a  tendency  to  fwiag  when  the  point  from 
which  it  is  su>i>en.le<l  suficrs  dis^noeoeDt.  Mr.  Gergens  pTes 
a  note  on  ripple  like  marks  fonnd  on  the  sntfece  of  Mt  IfOB 
casting  .iup|«>-*e(l  to  h.-ivc  been  shaken  while  -.oli-lifying,  which 
marks  are  picturesquely  (Icscriliefl  a*  "a  note  in  a  congealed 
earthquake."  The  remainder  of  the  volume  is  occupied  by 
for  new  types  of  sciMiiographs,  a  list  of  earthquakes 
ta  i  okio,  .anil  a  report  on  systematic  earthquake  obtcrvations. 

A  coRRESK)KD«HT  in  Ifalmrm  has  drawn  attentioB  to  the 

great  difTerenccs  of  climate  .  l-crv.ibic  last  winter  between 
Christiania  and  Stavanser.  W  hile  m  the  former  place  there 
was  a  depth  offiom  ten  to  twelve  inches  ,1  ice  .luring  the 
month  of  January,  vegetatioo  had  never  been  whoUy  arrested  in 
the  latter  region  at  the  same  period.  The  grass  ploU  in  the 
yarious  gar.lens  at  an  1  near  Stavant;er  were  as  green  as  in  sum- 
mer: daisies,  snowdrops,  pansics,  violets,  ami  primroses  ha.l 
their  bkMSoms  well  set ;  pecNdes  had  apiicarci  .il><)ve  the  ground, 
and  many  roses  had  thrown  out  vigorous  shoots,  lite  ibcrmo- 
mcier  fell  only  once  in  January  to  freezing  point. 

MM.  Mioxow  AXD  ToWAiiD,  who  established  the  refrigerating 
serucc  at  the  r.iiis  morgue,  hav<-  maile  cxperimmt*  with  their 
system  ou  hams  infected  by  tuchiiKv,  and  are  stated  to  have 
ptOVtd  that  these  arc  ren  Ictc  '.  uh.,r.y  innocuous  by  exposure 
daring  an  hoor  to  a  cold  of  -  ao"  C.  It  wiU  be  proposed  for  the 
pratectioo  of  cdosmnen  Iram  tridunusis  lo  reader  expomm  oUi- 
gitffiy  iit  the  case  of  importations  from  America  or  Germany. 

TnK  grc.it  work  of  lighting  the  Paris  Opera  by  incandescent 
light  lias  .-dready  begun.  The  whole  house  will  require  6000 
lamps;  at  present  «oo  lamps  are  taed. 

The  additions  to  the  Zoological  Society's  Gardens  during  the 
past  week  include  a  I'ig-l.iiled  M  iiikcy  {Afa'oeut  Mtmrstrimus  9  ) 
60m  Java,  presented  by  Dr.  i:  .   1  Wccj.cr  Capuchin 

{C^ktt  ttfmdmu  9)  itom  Uraxil,  presented  by  Mis»  Viucenl ;  a 
Sbort-eaied  Owl  {Aib  hrvcltyotus),  British,  presented  by  Mr. 
tJscar  Burrows  ;  a  Smooth  Snake-  tC.'roiiM.i  Irvit),  •  Common 
Viper  (K//01J  .''i'lii),  a  C.innion  Snake  (  7'rp/tufMatiu  natrit), 
a  Slow-worm  {.In^tts  /ragi.'is)  Ir  .m  Hampshire,  jjrcscnted  by 
Mr.  W.  H.  11.  Pain ;  an  Alligator  (AlUsaUir  mistisu/>J>ieHsis) 
from  the  Misnssippi ;  a  Horrid  Rattlesnake  {CnUihu  kcrruim) 
from  Florida,  presenie<l  by  Mr.  A.  Uegg;  a  Philantomba  Ante- 
lope (Offia.'ophtis  majkiifcU  1)  lr>^m  .South  Africa,  dcixjsitcd  ;  a 
Moose  {Alcts  mtuAHs)  from  North  America,  two  Mu-.c  Swan, 
(Qfgmu  «^),  European,  a  Common  Viper  {yi/tra  ttrus), 
ffritifh,  pufchaaed  ;  six  Long-fronted  Getfailles  {GnMhu  Um^i- 
/}*«»),  bom  in  the  Gardois. 
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GEOGRAPHICAL  NOTES 

Wsmoch  regret  to  learn  of  the  death,  at  I,oand.v  on  March 
17,  of  Dr.  Paul  Pogge,  the  successful  .\frican  explorer.  l>r. 
Pome,  since  1880,  was  the  companion  of  I.ieui.  Wissmann  in  the 
cxpSration  of  the  rci^bo  ialiBd  from  the  Portuguese  possessions. 


and  around  the  kingdom  of  Muat.a  J.anvo.  He  accompanied 
Wissmann  as  far  as  Nyangwc  in  the  journey  of  the  latter  across 
Africa,  and  in  May  1882  set  out  to  return  to  I'lc  station  at 
DouUlcss  the  hardships  to  which  he  has  in.,  n  .nb  cc:, 
.  with  fever,  have  told  on  Ur.  roggc's  health.  In  1S74 
he  was  a  member  of  the  German  African  hipediti<m  wluch  w:^- 
sent  out  to  explore  the  same  region,  and  with  only  nati\c  t  jm 
MaioBS  suoceeded  in  peoetratiqg  as  fair  as  the  capital  of  Muau 
Janvo. 

The  announcement  that  Mr.  Stanley  intcnd.s  to  proceed  from 
the  Middle  Congo  north-east  to  the  Mombnitu  country,  i>artly. 
no  doubt,  to  seme  the  questhm  of  the  conne  of  the  .Aruwimi. 

the  great  north-east  tributary  of  the  Conso,  renders  Dr.  Junker's 
disoovtries  in  the  Welle  res^on  of  special  interest.  In  the  maji 
seat  home  and  published  m  the  new  number  of  Parrmamn  t 
MHAtiUnmt  we  find  ia  the  northern  part  the  Welle,  after 

receiving  we  Gidda,  proceeding  west-north-west,  ami  on  the 
north  it  w  joined  by  the  Mbniolc,  ami  not  much  further  wcstwanh 
by  the  Giirba— both  considerable  rivers  ru.ing  in  the  southern  A'- 
^andeh  kingdom.    After  uking  up  the  waters  of  the  Curbs, 
Welle  curves  sharply  round,  at  first  southwanls.  making  many 
windings  in  its  oonrse,  and  describing  a  large  scmirirdc  round 
the  IwtHI  of  A-Madi,  a  semicircle  v.-iriegatetl   by  a  scries  of 
i^mAm     LUer  on  it  resumes  its  west  and  west-north-wcst  ilircc- 
tion.    With  the  eiception  of  the  two  larger  tributaries  from  the 
north  Just  mentioned,  tlw  Well^  along  the  whole  extent  of  the 
sketch  receive*  no  considerable  vraters  either  &am  north  ur 
south.   As  &r  as  the  saathen  territory  is  ooocemed,  this  Gwt  is 
explained  by  the  cireuBitaaoe  that  the  moat  impoctaat  trOmtaiT 
of  the  WelM-MakuB,  the  BomokiDdi  or  Miio  (Nenmjo  tt 
Schweinfurth)  flows  in  an  octremely  long  ooofse  frm  CMt  to 
west  and  north-west,  approamately  parallel  to  the  Weue  Hot. 
an  interval  of  hardly  two  daw'  iomney.^  Farther  to  ^^wust. 
however,  it  discharges  into  the  WdU  Riva'.   The  Botnok^ndi, 
showing  almost  half  the  bnttdth  «r  dm  WeO^,  rises  fw  iathe 
east,  and  may  also  have  ilS  SOMICS  in  Ae 
bortlcring  the  Albert  Nvansa  in  the  west, 
this  approach  to  each  other  of  the  two 
tarie>  at.  developed  in  thc  lopg  tonpis  thqM  podandnf 
by  the  juncticm  of  the  Wcllrf  and  BnmnHniH.  Enomi  im 
able  little  ris-ulets,  few  rivers  of  aqr  dse  ma  ettlicr  north- 
wards  to  thc  Welle  or  southwards  to  the  Boookiodi  firom  the 
tilatc.ui  of  this  (Hrninsula.   It  b  Otherwise,  bowcvcr,  with 
the  rivers  discharging  into  the  Bomokindi  fran  die  SOOtll.  The 
watershed  whence  flow  it*  southern  tributaries  lying < 
furthc!  t  >  the  south,  there  is  ample  scope  here  lor  the  \ 
oi  1  11  get  acces-...ry  streams.    Proceeding  from  west  to  east,  we 
come  ,i]ion  thiee  livers  of  almost  equal  rank  with  the  MbraSle 
and  thc  toiiha  -the  Makongo,  Pokko,  and  'Iclli.    A  river  ao 
longer  p.>ying  tribute  to  thc  lUmiokindi,  but  ilischarging  further 
to  thc  west  directly  inl"  the  Welle,  is,  according  to  information, 
the  Mbe'lima,  thc  viurce  of  which  is  not  far  from  that  of  tlw 
Makongo  to  thc  east.    With  these  partly  in<lircct  ti-il*itaries 
to  ihe  Welle  through  the   inc<lium  of  the   liitmokandi  and 
thc  diicct  lribut,^r^,  the  Mbe'lima.  the  nvci->y-tem  of  thc  WcUc 
to  the  ^oulh  couKs  to  ail  cn  I.     l  urthcr  smtli.  and  flowing  from 
i  M^t  to  west,  is  the  Nawa,  hehingint;,  accordiiij;  to  inlormation 
receiv  ed,   to  a  more  southern  1  ;\ ei -s\ -li  in,  loniiing  inilc-isJ  a 
liortlurn  tributary  10  the  .NtiKjkv>.     l)r.  J'lnkcr  made  his  way 
south  to  the  Nepo'ko,  I  cur  ilays'  louriicy  liom  the  Ii.-)inokii^i:. 
and  reached  it  in  thc  nnMIe  ot'  iis  co-.-.r^e.  \slicre  it  ImM-.  il-,c  -.cmrf 
longitude  with  the  I'.oiiiok.indi.    lie  cMdciuly  tt,i\ clle  l  a  long 
way  from  thc  region  in  ulnch  lie  thc  source-  o;  ihc  Ne'j'oko.  thc 
IJ^miokandi,  and  the  Kilmli,  that  is,  thc  Kililu  i\\  el!io--n%e rs 
which  collectively  descend  from  thc  mi.cintam  and  ;aV>'.e- land- 
west  of  .\llH;rt  \yan,fa  ;  the  water  paiting  uui-l  be  -  nigltt  in  .\  luic 
I  running  a]>pri>\iiiKilely  from  s.  iuilv-ou'di-wesl  to  north-north  •: is'. 
)  That  tlie  Ni  poko.  from  the  )>oiiu  at  vshich  lie  met  it.  and  where 
preiliably  it  desirii>cs  a  iiDrthcrii  c\',i\e,  Ix-nds  in  its  further  coursc 
in  an  a[i|>io\imately  -ixith  wcsi  direction,  may  Ik'  inferred  froci 
the  fact  lluil  though  iiidee  1  ki^'wii  in  thc  western  territories,  it 
is  vet  transferred  fat  to  the  s,,u:h  beyon>l  llie  N.iw.i.  which  ri-c> 
in  thc  west,  not  far  fimii  hi>  lino  of  route  to  thc  Ncp-oko.  In 
the  region  l>etwecn  l>oniokan<li  and  Nepoko  iraversoi  by  l>r. 
Junket,  thc  waleislied  of  the  two  i ivcr-s> -.tcni*  is  h-irrlly  l>e7 
ceplible,  jct  the  countr)'  of  the  Nc]>oko  tiilmtarics  from  thc  north 
is  highly  characteristic.    Insicaii  of  the  high  trees  which  every- 
where else  clothe  the  hanks  of  the  streams,  you  here  iiiee-i  l>r<  ad, 
fl.it,  treeless  swamps.    A  floating  vegetation,  very  like  thc  Ssett 
in  the  Nile,  forms  a  biidge  by  which  to  cross  these  swamps 
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though  it  is  unavailable  for  ritlingand  fnr  beasts  of  burden.  Dr. 
Junker  closes  hi>  remarks  on  the  hyiitugraphy  of  this  region 
with  the  observation  that  he  fecl^  eniiileil  to  identify  this 
Ncpoko,  which  docs  not  ficlong  to  the  Welle  sj-stcm,  with  the 
Arawimi  of  Stanley.  Proof  that  the  WcUe  is  the  ttp|>cr  course 
of  the  Shall  he  bopa  to  be  aU*  to  adduce  later  on. 

In  fiittrmtmdt  MaOtUm^^  1884.  Heft  UL,  ii  •  nap  of  the 
AmamlMni  Creek  of  Ae  kmr  Niger  region,  wbidk  we  owe  to 
the  indefatigable  Aftkan  cxolofcr  Edoaid  Robert  Flcgd.  Jost 
as  by  way  of  preparatloo  Ibr  liit  AdaaMwneipedition  taeeucnted 
ina{M  of  the  route  tron  Egp"*  to  the  Akoko  Mountain^  and  of 
the  Niger  tract,  tiU  then  nnknown,  from  Bnaaa  np  the  river  as 
Gkr  as  Gomha,  and  finaUy  explored  the  route  fraoi  Bidda  by 
wqr  of  Kefi  Abd-ea-Scnga  to  Loko  on  the  Bcnue ;  so  now  as 
prepanlorf  to  Ui  third  African  exploration  he  has  executed  a 
map  of  die  Anambara  which  discharges  into  the  lower  course  of 
the  Niger.  While  Flegel  was  waiting  at  Lagos  for  a  remittance 
finxn  Germany  to  enable  him  to  prosecute  his  travels,  the 
iqncMntative  of  the  Marseilles  "Conipagnie  du  Sen^l  et  de 
la  C6le  occidcntale  d'Afrique,"  J.  Zwcifcl,  the  well-known  dis- 
co'v'crcr  of  the  sources  of  the  Niger,  undertook  in  July  1883,  for 
trading  purposes,  an  cxpc<lition  up  the  .\mambara,  on  the  banks 
of  which  arc  planted  a  series  of  oi  l  tonimcrcial  establishments, 
but  which,  nevertheless,  had  never  )et  lieen  mnpped  out.  To 
this  cxpc<lition  Flegel  at  once  gladly  juineil  lutnself,  .im1  hence 
the  map  in  (piesjion.  'I  his  must  lie  rccknTied  as  auuilier  v.ihiiihle 
iiinlrilnition  towards  cle;\rin^  up  ilie  geography  of  the  Lower 
Ni^jer,  SI)  coinplieatei!  by  trilmtaries,  amis,  deh.rs,  c n  eks,  ,Vc. 
Iti  111  article  in  ihe  Mi!!h(i!u«^tn  commentinj^  <a\  tlie  ni:ii>  of  the 
Aiiiaiiibara  ("reek,  an  inlercsiing  sketch  is  gi\en  of  the  pnigress 
i/f  ge'igrapliital  k^llwled^^e  of  the  .^'ii;er  f.ii  (he  la^t  joo  years, 
or  rather  uf  the  iiiisc«>ncei>ti'in  and  vacancy  thai  |i:e\al]ei!  up  till 
i|ui(e  recently  regarding  that  re^;ion.  uur  kiii>wledge  <>f  wliich  ii 
still  s<i  Very  defective.  Siiii-e  the  discovery  nf  the  rich  proilucc 
in  |>alni-oil  yielded  by  the-  banks  uf  ilu-  Xij;er  an  1  I.Mwer  Henue, 
trade  h.is  rapi<lly  develujKd  there,  and  is  n^.w  ,  Hvi  ly  that 
FU'gtd,  in  lS»S3,  counted  .is  many  as  twent) -tlnce  1.iil;c  ^hips, 
mostly  steamers  constantly  plying  on  their  waters,  besides  a 
scrie->  of  tlat  barges. 

\Vf.  find  in  the  last  iame  ol  the  Cancasiaa  /sotstia  the  follow- 
ing new  information  OB  the  Merrooaia,  duetoM.  AlikbanofT:— 
Its  surface  is  about  2150  square  miles,  which  area  could  l>e 
increased  by  irri^^lion,  the  wnole  of  the  oasis  having  its  origin 
due  to  the  irrigatum  of  the  aaads  hj  canals  drawn  from  the  Mur- 
gab.  This  imr,  being  dng  at  KMuhut-khaB-bend,  two  canak, 
subdivided  into  nomeroa  mrykt  (amaller  canah),  iaaae  from  it, 
uking  in  nearly  all  the  water  of  die  ti«cr  wbidi  does  not  flow 
beneath  the  dam.  NotwithaUHHttif  the  Mothem  poaition  of  the 
oosia,  it  haa  a  oold  whiler,  and  there  fidb  every  year 

nowc 


I  two  feet  deep ;  h  aoon  diaappeaia,  however,  as  the 
tempciatue  rises  raptdly,  and  renchea  oocaaionallT  JdP  Celiiaa  in 
Febrnary.  Dnriag  the  summer,  Strang  hot  winds,  which  bring 
nnaaaea  of  hot  aand,  btow,  mostly  from  the  south-west.  Still  the 
dimaio  ia  healthy  enough,  and  healthier  than  that  of  Akhal- 
tekke ;  but  the  mortality  b  veiy  great,  owing  to  the  pov>  ny  of 
the  inhabitants  and  the  diitinesa  of  their  hafaita :  the  kara-maiia, 
or  bliwk  dbeaa^  •  kind  of  pcatDcoce^  and  the  mtrghi,  a  kind  of 
Choleni,  arc  eaMwic.  The  pnmlatioB  is  estimated  at  3^700 
kiUiAatt  whiA  M.  AUMianoa  considers  to  represent  no  te«<i 
than  194,000  or  aoo,ooo  inhabitants.  This  ]>opulation  is,  how- 
ever, too  numerous  for  the  oxsis,  the  average  area  of  irrigated 
land  being  only  six  acres  |>er  inhabitant.  M.  Alkihanofi'  con- 
siders the  ISIervis  as  the  least  attractive  of  the  Turcomans,  and 
discovers  in  them  nnly  one  good  feature — their  hospitality. 

.\t  the  animal  meeting  of  the  liremcn  Geographical  Society 
It  was  slate  !  tliat  a  young  German  nnturalis!  intends  to  start  on 
ail  exploring  expedition  to  ( >vambo-land  and  further  into  the 
interior  of  Kijuatorial  Africa,  accompanied  by  I>r.  Hoeiifner.  .\ 
member  of  the  Society  h.is  presented  him  with  gmxl  astronomical 
instruments,  ami  the  traveller  will  rc|Virt  to  the  Society  from 
time  to  lime,  and  his  cartographic  results  will  belong  to  the 
Society.  The  Society  is  also  preparing  a  geographical  and 
natural  history  expedition  to  the  Bonin  Islands,  lying  south  of 
•nd  belonging  to  Japan.  Dr.  Gottsche  of  Kiel,  an  eminent 
geologiat,  ww>  is  now  in  Japan,  will  be  the  leader  of  this 


The  Russian  Imperial  GcMraphical  Society  has  received  the 
fbllowii^  telegram  from  CoL  ^eValsky,  who  is  for  the  fourth  time 
•ttan^tfiig  to  penetrate  bto  Thibet       Alaahan,  Janoaiy 


We  have  traversed  the  desert  of  Gobi  without  mishap.  In  the 
northern  |>art  the  cold  exceeded  the  freezing  point  of  mercury. 
We  arc  all  well,  and  start  to-morrow  for  Koukou-nor.  It  is 
said  that  hitherto  the  Thlbetaitt  pFsy  heaven  to  shower  down 
stones  on  our  heads." 

The  Melbourne  Age  has  despatched  to  New  Guinea  a  second 
exploring  par^,  the  members  cm  srhidi  indude  a  Bamiaiiat  and 

an  artist. 

O.VK  result  of  Mr.  Cohpihoun's  recent  journeys  in  Indo-China 
has  l>een  the  ap|)ointmeni  of  an  Knglish  oflicial  to  reside  at 
Cheng-m.-ii,  or  Ztmme,  on  the  borders  uf  the  Shan  States,  and 
an  officer  of  our  consular  service  in  Siam  ha-s  licen  selected  for 
that  pur|«isc,  and  is  now  at  the  jxist.  This  town,  it  may  be 
recollected,  forms  the  centre  of  the  railway  communication  which 
Mr.  Colquhoun  proposes  between  liritish  Hurmah  and  South- 
western China,  and  it  can  be  reached  either  from  Rangoon  or 
from  Bangkok.  Mr.  Bock  travelled  from  the  latter  town  up  the 
Meinam.  With  the  example  uf  the  exploration  of  the  English 
consuls  who  have  resided  at  Chung-king  on  the  ^'angt<i2c  before 
him,  it  is  to  be  hoped  that  the  constd  at  Zimm^  will  he  able  to 
add  largely  to  our  knowledge  of  the  regions,  especially  of  the 
Shan  States,  lying  between  China  and  Siam.  I  lis  appointment 
is  certainly  another  step  in  the  prolonged  elluris  to  obtain  a 
trade  route  into  .South-Westem  China,  and  he  will  serve,  on  the 
south  of  the  frontier  line,  the  Hune  purpoN  as  the  oAcer  at 
Chung-king  on  the  north. 

VOLCANIC  ASHES  AND  COSMIC  DUST^ 

IN  the  seaoon  of  1876,  Mr.  John  Mwnqr  commnnicated  to 
thia  Sodetv  a  paper  on  dM  dbtrfbntlon  of  vokanie  debris 
over  the  floor  oi  the  ocean,*  and  fat  it  annowncfd  die  discovery 
of  coamic  dust  in  deep^ea  depodta.  It  was  shown  that  at 
points  where  nddier  die  action  of  waveik  livei^  or  currents  can 
transport  the  debris  of  caiMilMBli»  VQlCHiie  matetiak  play  the 
most  important  r'Vintfae  faraiatlonof  the  mineral  constituenu 
of  the  oeeii  sea  depoaits.  It  was  pointed  out  that  pumice,  on 
account  of  lU  structure,  was  aUe  to  Mat  to  jpett  dfatancca,  but 
in  time  became  waterlogged  and  sank  to  the  boitaait  that  to 
decompose.  On  the  other  hand,  incoherent  vcloinie  BiatteiS, 
ejected  in  the  form  of  lapilli,  sand,  and  ashes,  into  the  Iddier 
regions  of  the  atmosphere,  may,  taleris  faribus,  be  conveyed,  in 
consequence  of  their  small  dimensions  and  structure,  to  greater 
dLstanccs  than  other  mineral  particles  derived  from  the  conti- 
nents. The  possibility  was  also  admitted  that  submarine  volcanic 
cm  I  >i  ions  might  also  contribute  to  the  accumulation  of  those 
silicates  and  |>yrogencous  minerals  and  rocks  whose  microscopic 
characters  and  distribitlioo  at  the  bottom  of  the  aea  we  shall 
presently  jHiint  out. 

During  tlie  pas;  few  years  we  have  addc<l  greatly  to  the 
obscr\-.ations  which  were  the  subject  of  Mr.  .Murray's  communi- 
cation. The  present  pa[ier  h.xs  been  suggested  by  the  striking 
an.doL^y  which  e\i^t^  lutween  the  volcanic  proluet-'  we  have 
found  in  .'.11  dc-c|i-sea  sedimt  nt-.,  and  the  a-.hes  and  incoherent 
pnnlucts  of  a  recent  celclnatcd  eruption, — that  of  Krakatoa. 
The  rem  irkiible  nieteoroloj^ieal  phenomena  wc  have  reecirly  u  it- 
ness<-d  have  been  attributed  by  some  to  the  ])rcscncc  in  the  atiiio- 
s)iherc  of  min -lal  particles  derive<l  from  this  volcanic  eniption, 
and  by  otluis  to  that  of  cosmic  dust.  It  is  said  that  in  •-cvcral 
places  III  Atiuiica,  ami  even  in  lairojie,  matters  h^ive  been  col- 
lected which  nui»t  be  regariied  a^the  ashes  from  Krakatoa,  which 
have  been  sus]>ended  fur  several  months  in  the  upper  currents  of 
the  aim  iiphv  re.  The  im|)ortance  of  this  matter  has  been  recog- 
nised by  the  Royal  .Society  of  London,  which  has  a])|>ointed  a 
coiiiiiiiitee  of  its  members  to  collect  .ill  the  documents  an<l  obser- 
vations relative  to  the  distribution  of  these  ashes.  The  present 
state  of  the  question  induces  us  to  inakc  known  some  results  of 
the  detailed  researches  which  we  have  iiii  ii  itaken  uihiii  siiisHar 
subjects.  We  desire  to  make  know  n,  to  those  who  w  ish  to  study 
atmospheric  dust,  the  distinctive  microscopic  characters  by  the 
aid  of  which  we  have  been  able  to  cslablisli  the  volcanic  or 
cosmic  nature  of  certain  particles  found  in  deep-sea  de[K>sits,  and 
lo  show  at  the  same  time  the  enormous  area  of  the  ocean  over 
which  we  have  been  able  to  detect  their  distribution. 

We  believe  that  do  better  example  could  be  found  in  support 

"OnihslOcMScapie  Clmacisis  of  VcJcaoic  Ashes  and  Cosmic  UuM, 
and  th«ir  Dbatbudaa  in  tlw  Dsspssa  Dt^eiits.**  A  paper  mmI  btCm 
th<  Knyai  Sodatr  «r  BCiAwih  tf  Mr.  Jabi  Hanay  an    M.  A 

Reaud. 
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dua  the 


•tadjr  of  the  ashes 


If.  Rowfd  *  WH  dw  fint  to  tmuce  kaom,  and  wfaow 
tiom  OB  this  aobject  have  been  aaulf  wfiwaed  hif  the  fattv 
researches  of  other  iiiineriilogist>.    On  the  other  h«M,  the  eon- 

ditions  under  which  floating  pumice  wa--  ftwnd  after  that  erup- 
tion agree  perfectly  with  the  inteqirciaiion  given  eight  years  ago 
Mr.  Murray  relative  to  the  mode  of  tnnuoct  of  these 
vitreous  mattens  and  of  the  accumulation  of  tbew  tritoiated 
debris  on  the  bottom  of  the  ocean.  Wc  shall  also  see  how  the 
sorting  which  takes  )>lsce  in  the  transport  of  the  ashes  of  a  vol- 
caoo  has  its  analogy  in  what  we  find  in  the  deep-sea  deposits. 

In  the  fintt  part  of  this  comnranication  we  shall  give  the  miner- 
ahxical  descnption  nf  the  fragment nr)-  producu  of  Krakatoa, 
ana  consider  generally  the  obser\-ati<)ns  roLitivc  to  these  ashes. 
Wc  shall  hImi  piw  the  Hiaf^o-ilii  i  hainrUTs  of  this  volcanic  dust, 
and  of  all  -.iniihir  particle*  which  wc  find  in  deep-sea  deposits. 
In  the  -eomrl  part  we  will  tieal  of  the  cosmic  matters  found  in 
the  abysmal  regions  of  the  ocean,  to  which  Mr.  Murray  wai>  the 
tatt  to  draw  attentkat  and  dieeiiM  their  origba  and  diatribntion. 


First  Part 

It  is  unnccc'-'.ary  In  reU-r  t<i  the  abundance  >if  tloatinR  pumice, 
to  its  vario'.i>  decrees  <if  .ilteration,  to  its  conveyance  liy  means 
of  rivcr-i,  w.ives,  and  cin  irnt'-,  and  to  iis  iin:ver-nl  pre-.enc-c  in 
daep-sfJ  d<)>i)\its,  which  Ii.ive  l«xn  [niintcd  out  in  M)nic  detnil 
in  Mr.  Murray's  paper  alx>vc  referred  to  ;  lint  wc  will  hrietly 
rcc.ipitul.-xtc  the  characters  of  these  volcanic  tnatteis,  in  accord- 
ance with  ilie  examination  we  have  made  of  a  laqje  ninnher  of 
soundings  and  drexlgin^s.  We  need  not  dcscrilx:  in  del. ill  the 
siH'cial  characters  of  ihe  lapilli  which  have  been  hrou^ht  uji  in 
the  dredije  and  soun<lini;-ro<l  from  j;reat  de|>lhs.  These  fi  i};- 
mcnls  i/f  more  or  less  scoriaccous  rocks  l>elong  to  the  same  lltho- 
loj^ic-il  varieties  as  thosc  derived  Imni  terrestrial  volcanoes. 
They  consisi  of  fragments  of  trachyte  of  various  dimensions,  of 
basalt,  and,  alK)Ve  all,  of  augite-andcsitc  ;  the  most  rein.irkal>le, 
beyond  all  <|uestion,  Itcing  lapilli  of  sidcromclan,  which  arc 
often  entirely  iransrnrmcd  into  paIa(}onhe,  and  pass  into  the  clay 
which  is  foumi  so  widely  distributed,  espedanv  in  the  Pacific. 

Wc  do  not  proiv>se  here  to  take  up  in  detail  Ae  widedistriHu- 
tion  of  the  materials  ejected  from  Knkatoe ;  we  are  engaged  in 
collecting  these,  and  will  place  the  ohaefrations  on  \\\a\is  alonj^ 
with  those  of  Mr.  Buchan  on  the  nppor  currents  of  the  atmo- 
sphere, which  will  be  published  in  tlie  Challtngir  Rcp<ms. 

Hefore,  however,  passing  to  the  description  of  the  ashes  thcm- 
sel\cs  we  win  briefly  refer  to  some  points  touched  upon  by  Mr. 
Murray  in  his  paper.  It  is  there  pomted  out  that,  in  regioas  £ar 
removed  fron\  coasts,  rounded  fragncBts  of  pnmioe  were  col- 
lected on  the  surface  of  the  sea  by  means  of  the  townct,  and 
that,  at  certain  (Miints  on  Ae  bottom  of  the  ocean,  the  greater 

Slit  of  the  deposit  is  composed  of  vitreous  splinters  deri\'«nd  from 
e  tritmadoQ  of  pumice-stones.  The  description  of  the  pheno- 
mena ccmnectcd  with  the  Krakatoa  eraption  gives  ns  a  complete 
explanation  of  these  observations.  Ine  specimens  of  nonicc 
from  Krakatoa,  which  have  been  eoDectcd  floidag  00  the  tea 
and  which  we  have  exaniaed,  w  io  BkcuMUierHMnded.  The 
angular  surfaces  are  aU  worn  away  Jast  as  peUdes ;  the  only 
asperities  to  be  obcerved  coaiist  of  oTStab  and  fragnenta  of 
ci)ratab.  which  proijeet  bejnnd  the  eeaeial  mrboe  of  the  vitnona 
matter,  which  last,  on  account  of  its  stnotore,  presents  leas  re- 
sist aooe  to  weu  and  tear  than  the  mlnerab  wMa  are  cnbedded 
in  it 

W«  mjr  recaU  the  fiict  that  the  Bay  of  Lampoob  ia  Ae 
Stnila  of  Sonda,  was  Uocked  by  the  nek  acgmwiBHioB  of 
poBiiGe,  fermcd  in  a  lew  hons  fay  the  eraptioB  of  Krakatoa, 
wMd)  completely  filled  the  bey.  This  floatii^  bar  of  pumicc- 
stooes  was  about  30  ka.  hmg^  |  km.  broad,  and  3  m.  to  4  m.  in 
dq>tb,  am.  or  3 m.  of  whim  were  below  the  surface  of  the 
water,  and  1  m.  above.  These  numtiers  give  abont  1 50  millions 
of  caliic  metres  of  ejected  matter.  This  moving  elastic  wall  rose 
and  fell  with  the  waves  and  tide,'  and  was  carried  by  airrents 
thonsands  of  miles  from  the  point  of  eruption  over  the  surface  of 
the  ocean.  The  rounded  form  of  Mocks  of  pumice  met  with 
everywhere  floating  on  the  surface  of  the  sea,  as  well  as  of 
those  samples  which,  after  having  floated  scinie  time,  hec  une 
Waterlogge<l  and  sank  to  the  hottoni.  may  he  |KTl"cclIy  e\]>Liined 
if  we  rcmemlK-r  tin-  t'lialiilily  of  this  ruck,  and,  at  the  sarne  time, 

*  "Let  crndrci  v.<lcaatqu«  de  I'teplioo  dn  KnlcAtau"  {Bill.  Aead, 
Xm,Jb  tt^ifnt.  s*. «.  t.«i.  Ha.  tt,  Sraaes  da  Nov  3.  Mjy 

9'  »«oi.  »  *• 


the  agitation  to  which  it  ia  f^'n't'*"*  hy  Ae  waves,  thnw^ 
which  the  pieces  are  copthmaHy  hciag  uodce^l  a^Mtnst  can 
We  naderstaod  also  bow  this  wear  and  tear  gives  rise  to 
,  .  .  VBMkf  Hi  pOim  ' 
cnmiflwiein  anwtmessuteto 
As  a  aaatter  of  net,  rounded  fragments  of  pmaioe 
with  floating  on  the  surface  of  every  ocean,  and  daring  the  last 
few  years  many  samples  have  been  sent  to  us  by  captajna  of 
ships  and  missionaries.  As  has  been  already  pointed  out,  Aef 
are  universally  distributed  in  ooeaaie  deposits,  althomli  fee- 
qucntly  highly  altered. 

If  it  be  easy  to  pronounce  npon  the  volcanic  nature  of  these 
larger  fragments,  it  becomes,  on  the  other  hand,  exceedingly 
difficult  when  we  have  to  deal  with  particles  reduced  to  powder, 
and  when  recourse  must  be  had  to  the  microscope.  Let  ns  see 
what  arc  the  microscopic  dnnwteis  by  wldch  we  the 
|>articlcs  of  this  dust. 

We  may  here  point  ii;  rVi.»;  it  is  not  so  much  the  presence  of 
volcanic  minerals  which  ctiai  lcs  us  in  a  marine  sediment,  as  well 
as  in  an  atinnsjif;,  ric  like  t!ie  a-hcs  ^     Krakatoa.  to  recog- 

nise that  tlic  small  fragments  liavi-  an  cnij'tive  orij^in,  as  the 
microscopic  structure  nf  the  small  viticm^  | .article".  It  is  well 
known  that  mineials  reduced  to  small  dini(  n-.i' ms  and  irri-j^darly 
fractured,  as  in  the  case  cif  volcanic  ashes,  •  iii  n  lose  their  dis- 
tinctive characters.  'I'heir  si/c  does  nui  alliAv  us  to  judge  ol 
their  optical  pn iperties  ;  their  fnini,  irregular  and  fragmentary, 
renders  it  ilitTiciilt  to  dclerniine  the  characteristic  extinction  of 
llic  sjiceies  ;  the  jihenomcna  of  coloration,  of  pks>chrnt<m,  and 
the  tint  [K-cuIiar  to  (he  mineral,  all  lose  sr.  much  of  their  intensity 
that  tliey  no  longer  serve  forthc  Icniiln  li.  n  of  i^nlated  mincrak 
like  those  of  the  volcanic  ashes  which  wc  Itavc  to  study.  Asa, 
result  of  our  ol>>en'ations,  we  believe  that  in  most  c-ases  where  a 
mineral,  under  the  conditifms  wc  have  just  described,  reaches 
diniensioiis  less  than  0"OS  mm.,  its  determination  with  certainty 
is  no  lf)nger  |K>ssilile,  and  ronscqurntly  its  origin  can  no  Itmprr 
he  estahlislied  ;  wliilsi  n  vitreous  fiagnient,  like  those  of  volcanic 
ashes  or  triturated  ]>uniice,  continues  to  he  discemiblo  w hen  its 
iliniensions  are  less  th.in  o'OOj  nun.  .\  reas«in  fur  shnwin;^  th  ■. 
the  ahscnce  m  larity  of  irvstals,  or  of  fragments  of  v.ilcaiiic 
ciystals.  ought  to  l..e  taken  as  a  proof  I'lat  a  st-i limcntary 


•  « III 
•r,  a 


ilerjt  -t-a.  is  O' 

"li  tli'.-st  matters 
(ihcnonienvn  to 


matter,  either  trorn  the  atmosjihere  or 
of  volcanic  origin,  is  the  sorting  pp  >i  c 
are  subjected  in  the  air  and  in  the 
which  we  shall  presently  n  cur. 

T  he  most  reliable  <listincli\e  character  is  alwa)-s  found  in  ihr 
stuMiiic  the  sm.ill  viireoui  particles  which  are  derivetl  frt-m 
the  trituration  of  pumice  t)r  have  an  analogous  origin,  inasmacii 
as  they  have  Ik-cu  ejected  fmm  the  volcano  in  ihe  state  of  ash. 
'Hie  sinirture  peculiar  to  these  materials  is  seen  in  their  fracture, 
which  leaves  its  impress  upon  the  sm.-illest  fiagments  of  debris, 
in  which  the  microscope  can  decipher  no  characteristic  propcitiet 
except  such  as  have  relation  to  form.  In  order  to  assure  our- 
selves that  these  characters  of  pumice  remain  coostaat  todK 
extreme  limits  of  pulverisation,  such  as  are  casployed  in  tkr 
prrjiaration  of  silicates  for  chemical  analysis,  we  pounded  in  aa 
agate  mortar  several  varieties  of  pumice,  and  the  powder  thtas 
pro<luced  clearly  showed  itself  to  be  composed  of  particles  in 
which  were  recognisable,  with  little  trouUe,  the  ch.-uuctcrs  of 
the  pumice-likc  material  which  is  constantly  met  with  in  the 
sediments,  and  of  which  the  ashes  of  Krakatoa  give  as  beautilal 
examples.  The  diagnostic  character  to  which  wc  here  make 
allusion  rests  on  the  distinctive  jx'culiarities  of  incoherent  vol- 
canic products.  What  distinguishes  them  from  lavas  is  not 
merely  the  extraordinary  abundance  of  vitreous  matters^  bat  alsa 
the  pro<ligious  nimtl>er  of  gas-bubbles  which  are  indoaed  hv  ika 
pumice  and  vitreous  volcanic  sands  and  ashes.  These  bunhles 
are  due  to  the  expansion  of  the  gases  dissolved  in  iJie 
which  also  determine  the  eruption.  If  we  admit,  as 
seems  to  show,  that  these  inooherent  volcanic  DMtters 
products  of  the  pulverisation  of  a  fluid  magma,  w«  can 
stand  that  these  paiticlei»  on  oooliiig  lapid^,  will  lonai 
vitreous  state,  and,  on  the  Other  baad,  that  the  dissolved 
Yielding  to  the  f«psiishin,  will  §am  aunerons  pons 
become  elongated  owilig  to  the  mode  of  projection.  It  is 
existence  of  these  bnliiDiea»  or  of  snch  a  wanMBlons  Hiiii  inii , 
which  poina  out  to  us  Ihe  viticons  volcaaie  natctisls  hi  tpkte  ri 
the  gnat  flaeness  of  subdivision.  It  is  also  thb  stmcttire  whicb 
allows  these  bodies  to  be  canied  to  such  gteat  distaaoes  ftom  the 
scene  of  eraption. 

The  emntnatian  of  the  Knkntoa  tAm,  aaA  of  the  dost  k- 
wMag  fioa  the  pnhciisalian  of  the  pvaike  of  that 


the 
mtke 


Digitized  by  Google 


April  17,  1884] 


NATURE 


587 


sbowH  mnrkcdly  the  peculiarity  due  to  the  bnllotu 
thb  ^ray-green  pulvenilent  matter  be  placed  under  the 
scone,  it  u  seen  to  be  ooapoMd  of  almnst  impalpable  grains, 
witn  a  mean  diameter  of  O'l  mm.,  which  are  almost  exclusively 
colourless  or  brownish  vitreous  particles  permeated  by  bubbles. 
The  hobbles  are  rarely  globular,  but  often  elongated,  as  we  have 
just  pointed  out,  and  they  give  a  drawn-out  appearance  to  the 
fragments.  As  often  hap|)cns,  several  *  bubbles  arc  donated 
panillrl  to  each  other,  ana  in  this  case  the  |K^>rc  liccnmi-s  .1  sim])le 
Streak  ;  the  fragment  then  assumes  a  fibriiii>  texture,  which  may 
cause  it  to  resemble  nt  fii  ^t  ^ight  a  sttiatcl  f<.l-.iiar  "r  ;in  organic 
remnant  ;  but  an  cxaniiii.ii:. jii  of  the  outline  will  never  ;iUciw  of 
this  confusion.  If  we  e\;iiiiiii>-  'iic  ' rniun.il  eon;i  mrs  .iinS  lines 
of  thc'*  hutit>le  co!itainiii^  fr.i^;nu  ri'. we  never  tiiui  that  they 
nrc  straight  line^,  hut  that  they  '-how  a  rappe^il  a(ipearancc,  all 
the  <inuosities  l)einj;  rur>-ilincar.  '1  hiN  iiioilc  of  traclurc  is  in 
< '  >rre-.j)oiiilence  with  the  vacuulate'l  ilrueture,  and,  just  as  in  the 
[lorou--  puinic<',  the  vitreous  voleanie  ashes  arc  permeated  by 
Vacuoles  ;  hcsi4lcs,  ever)  tiling;  goes  to  show  that  the  fragmentary 
conrlition  anil  the  fresh  fractures  arc  due  to  a  tension  phenome- 
non which  aft'ects  these  s-itreou^  matters  in  a  OMllMr  Ualopms 
o  what  is  observed  in  the  "  Rupert's  drops." 


11 


Fic.  t.— VhicMSvaniclet  of  the  athcs  of  Krakaloa,  wUck  Ut  St  Baiavia, 

AujutI  37.  tiSj  (tin)- 

We  have  pointed  out  that  brow  n  vitreous  feagmcDts  are  rare 
in  the  ashes  of  Krakatoa.  The»e,  however,  contain  skeletons  of 
nmgnetic  iron,  and  arc  dcvitrificd  by  microliths.'  It  is  scarcely 
necessary  to  add  that  the  particlca,  whose  form  we  have  indi- 
cated, are  isotropic.  If  under  crowed  nicols  we  y^ftimw  see 
the  6eld  Uluminated,  this  is  due  toajatals  in  the  vitreous  matter, 
or  to  phenomena  of  tension,  whidt  are  aometimcs  observed  mihc 
Infthehnbhlea. 

(he  nici«4lnictttte  of  die  vititons  mutkies 
from  Krakatoa  can  be  applied  with  most  perfect  exactitude  to 
the  volcanic  dns(a»  tdbkh  we  have  determmed  as  audi,  fa)  the 
(leciHWft  depoeita.  In  virtue  of  their  bullous  structure,  their 
dimendoai*  and  their  mode  of  projection,  they  are  capable  of 
being  widely  tnmpoite«l  from  the  point  of  eniption  bv  aerial 
ciurrenu.  It  most  be  admitted,  however,  that  m  the  deep-sea 
kCdimemts  a  wj  lam  part  of  these  viireoas  sifters  has  not 
been  derived  fiwn  ffie  Mhaised  tjcrticw  from  a  volcano,  but 
from  the  ttitwation  of  ffoadng  pamioe.  of  which  we  have  given 
above  a  striking  example.  It  will  be  nmlerstiKxl  that  it  is 
scarcely  possible  to  trace  the  difference  between  volcanic  ashes, 
prc>i»crfy  so  called,  and  tlie  products  resulting  from  the  pulvcrisa- 
liun  of  floating  pumice  which  we  have  jii^i  indicated.  A>  m  the 
incoherent  products  of  Krakatoa,  so  wc  find  spread  out  on  the 
iKiiiom  of  tne  sea  many  more  ntreous  i>ar;iclcs,  similar  to  those 
wc  have  just  described,  than  of  true  volcanic  minerals.  This  is 
c-nsiiy  explained,  however,  when  we  remember  how  the  distribu- 
tion of  volcanic  dust  takes  place. 

Let  us  now  point  out  the  mincr.iK  wh.^  h  L.m  he  determined 
with  certainty  in  the  ashes  of  this  f^reat  cmptii  11  ;  and  we  may 
:it  once  remark  that  they  are  the  same  vvhicli  we  have  almost 
;(l«ays  fouml  a^^ociated  iti  the  (leji'1-.it-.  with  the  splinters  of 
lO.i-^.  In  ijener.il  all  the  crjstals  arc  fractured,  except  those 
wln.li  are  still  i  inl>ed(le(l  in  a  vitreous  layer;  this  vitreous 
Co.i  iiiL.  I-  often  crackled  and  bullous.    In  the  ashes  of  Krakatoa, 

'  JuM  a*  wa  cfta  divide  puoiicc  microKopkally  acconliaE  m  it  i«  acid  or 
basic,  ylhayiyrfacll  of  in  triluratmn  maybe  rrcoKniseJ  under  the  tiiicr.,- 
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wc  Save  not  iwaaiked  the  g|alMlek«r  flam  which  are 
"  daariaed  to  the  minerals  of  voleadie  ashes,  nor 
die  ttHNHMttt  vltreoos  Hhmwiti  resembling  Peles 
hdr.  The  mtnerali  of  the  Krakatoa  ndics  which  are  susceptible 
of  a  rigomiis  determination  bdonc  to  pbigiodase,  augite, 
rhombic  pyroxene,  and  magnetite.'  We  shall  praentiv  see  the 
peculiarity  which  distinguiuics  each  of  these  species  in  the  ashes. 

Among  the  most  frequent  minerals,  but  poorly  represented  in 
comparison  with  the  vitreous  matter,  plagioclase  felspar  comes 
first.  This  mineral  has  about  the  same  dimcttsions  as  the 
vitreous  fragments,  and,  with  the  exception  of  the  crystals, 
entirely  incloaed  in  the  pumice  matter,  is  in  the  form  of  debris. 
Sometunes  twins  on  the  albiie  plan  can  lie  distinguished,  and 
the  results  of  analysis  clearly  indicate  that  it  is  iriclinic  felspar 
which  shouhi  .almost  exclusively  be  fomvl  in  thi^  a-h.  Itnt  the 
most  interesting  crystals  of  plagiotlasc,  ar.  l  the  most  charac- 
teristic of  this  ash,  although  represented  \.  r)  r.ir<lv.  ar<  in  the 
form  of  rhombic  tables,  extremely  thin,  an.1  covered  with  a  line 
lacework  of  vitreous  matter.  \Ve  know  that  the  cr)>tals  de- 
scrilx-d  l>y  I'enck  '  in  a  ^reat  numlx^r  of  lajiilli  and  of  volcanic 
ashes,  ujion  the  nature  of  which  doubts  ha\c  been  c\|  ;Ls^cd, 
Indonj;  inconte-.;ahly  to  the  pla|.;iocalases,  and  re(ircseiu  an  wo- 
morphic  mixture  analogoiw  to  that  of  bytownile.  It  is  to  Mr. 
Max  .schu-ler  '■'  that  we  tiwe  ihi^  >|)eciric  delemiin-ation.  Havmg 
foun<l  in  numerous  sciliments  of  ilie  Pacific  these  same  crystals 
in  the  form  of  rhiiiuiiic  lal)lcs,  and  yiosse-ssing  preparations 
which  would  lie-  of  ^rcat  interest  to  him  in  hisiemarkable  optical 
studies  on  the  feU)>ars,  we  submitted  them  to  this  ingenious 
mineralo^jist  in  i^di  r  to  confinii  our  determination.  We  lielievc 
it  will  l>c  intere-;i:ii;  to  (jive  a  tnuw'  here  of  the  results  of  the 
obselvation^  of  Mr.  Schuster,  which  arc  pcrfccily  applicable  to 
the  characieii^iic  ciTstals  of  felspar  from  Krakatoa,  as  well  as 
to  iho  ^  which  we  have  discovered  in  a  great  number  of  deep- 

sen  ^oiiiiduis.;-. 

'rhi>  )  la^iocIa-.e  occur.,  for  the  most  part  in  (lat  talmlar 
crystals  with  the  clinojiinacoiii  es|x-cially  (lcvclo])ed.  Indi- 
vidu.als  of  tlu- columnar  t\  |  c.  elongated  in  the  direction  of  the 
edge  1"  M.  ate  rare.  Thevc  tabular  cr)'stals  consist  essentially 
of  a  I -mibinuion  of  llie  cHnopinacoid  with  1'  and  jr.  more 
laioly  v\iih  1',  //,  and  y,  and  occasionally  a  an<l  y  ap})ear  to- 
gether. In  the  fir^t  case  the  eryst.ils  have  the  form  of  a  rhomb, 
in  ilic  vccond  l  asc  they  are  tlongaleii  ihroujjh  the  [iredominancc 
of  either  a  or  1".  I  hc  dimensions  of  those  ciyslaU  which  were 
examined  and  measured  lie  between  the  line  o"6l  mm.  broad 
and  I  mm.  long  as  maximum,  and  o'ol5  mm.  broa<I  and 
o'042  nmi.  long  as  minimum.  The  extinction  of  the  plagioclase 
is  neijalive.  Its  value  was  found  to  vary  l>etwcen  22'  and  32"  on 
the  clinopinacoid,  and  iK-tween  8'  ami  id'  on  the  basal  plane. 
The  average  v  alues  of  many  measurements  made  on  good  crystals 
are  as  follows  :— 2.}"  12',  25'  6',  and  29°  6'  on  the  clinopincaoid, 
10"  42'  on  the  one  siile,  and  10'  18"  on  the  other  side  of  the 
twinning  line,  as  this  is  shown  on  the  basal  plane.  Polvsynthctic 
individuals,  made  up  of  repeated  twins  on  the  albitc  plan,  were 
very  rarely  oliscrvnl.  The  fekpar  in  its  optical  properties  is 
thus  seen  to  lie  between  labradorite  and  bytownlte.  The  twin 
growths  arc  partioalariy  frequent  and  interesting  on  account  of 
the  structure  of  the  individuals.  In  addition  to  th  -e  of  the 
albite  tyi)e.  others  were  ol»ervc<l  in  which  the  etige-i  P/M  and 
PyK  could  be  tiertiiitely  detcrminc<l  xs  the  axes  of  twinning 
whilst  I'  ard  K  I.  .nncd  the  twinning  ^anes.  The  plane  of  00m- 
position  w;.^  i''UK:j>aUy  dtber  P  or  M  when  penetration  twins 
were  not  observed. 

These  fiagmenis  and  crystals  of  plagioclase  contain  inclusions 
of  vitreous  matter,  and  sometimes  (grains  of  magnetite.  Pcrhua 
a  smitll  number  of  feK|>ail'.ic  grains  may  bdoog  tO  satlidine,  t&e 
presence  ol  which  is  insinuated  by  the  ]»ercenl.age  of  potass  indi- 
cau-il  by  the  analy>-is  which  follow  (K,( )     0'97  jH'r  cent.). 

We  have  saiil  that  the  pyroxcnic  minerals  of  the  ash  are  augite 
and  a  rhombic  pyroxene  ;  wc  distinguish  them  by  the  microscope 
sometimes  in  the  fonn  of  fragments — and  this  is  usually  the  case 
— sometimes  in  the  form  of  crystals,  whidi  we  can  isolate  from 
the  volcanic  ^aas  covering  them  by  treating  then  widi  l^dro- 
fluoric  acid.   In  the  eryslaM  of  augite  we  dmuignish  the  ftoea  of 

'  I  iTrlx*  tlu  u.>rks  oii  iht^c  vr*mc  uilics  have  nunir  known  .is  srcidflttal 
t^iinicnK  l  ynlL-i,  a|>aliie,  ami  |x-rhjt|M  lji..litc  ('.y.  It  it  to  be-  rcaaariccd, 
Iv.niMjr,  ih.it  ihcsc  niiiKra's  mutt  be  exircmcly  rare  in  comparixao  with  tba 
vit^f  :i>  tnafl'T*  antl  mintml  specie*  above-mentioocd- 

■  r.  r.i  k.  "  iiiudicn  ilbcr  lockere  vulliAmsche  Auiwuiflingc,"  Zelttikr.  d 

*  bcbustcT,  "  UcoKrltuDccn  la  £.  Mallaid'*  Abbandluog  lor  risooi'  r- 
(gUi|«ihs  nic&iquct,  tit.,"  Mhi,  fttr.  MUttk.,  v,  sits. 
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a  prism,  of  the  hr.ich)'pinacoid,  an*!  indicitions  of  the  f.»c?s  of  a 
pyr.niii<l.  This  augite  is  pleochroic  xnA  li  vs  n  greenish  tint,  and 
extinguisho  in  certain  cases  obliquely  to  tlie  i»risinalic  edge*.  It 
Is  this  character  \vh!  !i  il'ien  t)ermits  it  to  l>c  distinj^uislu-d  from 
rhombic  pyroxene  with  which  tlie  ain^ilc  as-,iiei:ited.  The 
crystals  of  hj-jji-rsthcnc  arc  trans]-..iirn:,  ot  a  deep  brown  colour, 
Strongly  dichroic,  with  green  atvl  lii!»wn  tints.  They  arc  in 
rectangular  prisms  tcrmin.ited  by  a  iiyi.^niid,  anil  exlinj^uish 
between  crossed  nicols  p.irallel  to  their  loni;itudin.i]  edj^'es. 
M.ignetic  iron,  whieli  is  r.ither  abundant  in  the  .ishes.  in  reo.;- 
nised  in  the  form  of  grains  and  •  n.tahedrons.  \Vc  have  not  been 
able  to  detect  with  certainty  cither  hornblende  or  olivine.  The 
largest  grains  of  this  ash  are  Inic  mieruscopie  lapiUi,  where  w  e 
distinguish  in  a  vitn-mis  nias>  niicmlithic  cry-'als  of  fcNpar,  of 
magnetite,  and  more  raiely  of  pvn>\ene,  l-'inally.  we  oSvserve 
with  the  microsco)ie  particles  nl'^  an  iir|.;anic  origin,  which  are 
easily  recognisable  by  their  tibri'us  atul  reticulated  stnicture. 
These  iiiip-.irities  may  li.ivc  Ik-i  ii  tr.insp<irteii  bv  winds,  or  may 
have  come  fr^im  the  L;r,iund  where  the  ashes  wi're  cullecled. 

In  spite  rif  .ill  lilt-  uncertainties  which  the  evact  di.ignnscs  of 
volcanic  dust  [irescnt,  we  can  consider  them  often,  Irom  the 
point  of  view  of  their  mu)er.di>gical  composition,  as  analogous 
with  the  augite-aodeutes.  \Vc  know,  besideti,  that  it  is  to  tone 
rocks  tliat  the  km  of  the  voloaoo  of  Kwlwtfw  dimld  be 

referred. 

The  ashes  which  fell  at  Batavia  on  .\upist  27,  1883,  and 
samples  of  which  were  sent  to  Holland  liy  M.  Woll',  resiiU  nt  on 
that  island,  have  l>ccn  analysed  with  the  following  resulls 

I.  I '1 19  grin,  of  substance  dried  at  lio'  C,  and  fused  with 
carbonate  of  soda  and  potash,  gave  0*7799  gnu.  of  silica,  o'i754 
grm.  of  alumina,  0*0911  grm.  of  peroxide  of  imn,  o'040i  grm. 
of  lime,  0*398  grm.  of  pyrophosphate  of  magnesia,  answering  to 
0*01434  grm.  of  magnesia.  A  recent  dctcmiination  of  titanic 
acid  has  given  0*62  per  cent.  TiO, 

I I,  I  '222  grm.  of  substance  dried  at  1 10*  C.  gave  0*0335  B""- 
of  loss  on  ignition  (water,  organic  substances,  chloride  of 
sodium) ;  the  same  substance  treated  with  hydrofluoric  and  sul- 
phuric acids  gave  o't  t6i  grin,  uf  chloride  of  sodium  and  potas- 
sium, and  o'oi  18  grm.  of  chloroplaUoaK  of  poi.assium,  answering 
to  0*0118  grm.  of  potash  md  to  0*0188  grm.  of  chloride  of 
potassium  ;  by  difiefcnce  =  0*0973  Cm>-  of  chloride  of  sodium, 
answering  to  0105163  of  soda. 

in.  1*7287  ^pn.  of  substance  dried  at  no*  C.  was  treated  in 
a  closed  tube  with  hydraflnoric  and  sulphuric  acid.  The  oidHa- 
tion  leqiiiied  2'J  ce.  of  pennampuiate  of  potash  (1  oe.  »  0^12 
gm.  FeO),  answering  to  0^047876  gmu  oif  penwide  of  inm. 


SiO, 

Al,<), 

Ke,0, 

FeO 

MnO 

Mg<) 

Caf) 

K,0 

Na/> 


II. 


65*04 
14*63 
4-47 

traeet 
I'M 
3*34 


III. 


2*82 


0*97 

4-a3 
2*74 


6s -^H 
14*3 

2*82 
traces 

3*34 
0*97 

4*t3 
2*74 

99*44 


Ii  will  )«  understood  that  it  is  barely  jHtssiMe  to  submit  this 
analysis  to  discussion.  The  abundance  «  vitreotu  particles  in 
the  .ashes  rcmlcrs  illusorv  the  calcuhtkin  of  the  values  obtained, 
ami  the  distribution  of  tne  suhatanoea  anoog  the  differaot  nedes 
of  constituent  minerals.  Thta  vitreoos  niatter  can  indcecl  con- 
tain an  indetcmisaie  quantity  of  the  dUfoent  baaet.  On  the 
other  head,  the  tfifltolllies  of  the  cakutation  are  all  the  greater, 
■s  the  ooostttoent  ninenb  of  the  oshe^  may  cootnia,  oa  iso> 
morphs,  the  bases  which  the  analysis  suggeau.  It  is  none  the 
less  true,  however,  that  the  percentage  composition  exptcMed  by 
the  analysis  supporu  the  preceding  mincralogical  detetninations, 
without  pemuttug  the  apecies  to  be  piccii«Iy  determined.  It 
agrees  with  the  toeroreutioB  that  the  aiunm  from  which  die 
Mies  were  femed  bdong*  to  the  «m^le«Bdeiitcfl. 

The  vitreous  and  mincial  iragmenta  we  have  just  de^rribed 
ron  the  Krakatoa  eruption  being  identical  wkh  those  which  we 
eocomiter  in  deep-sea  sediments,  we  may  eondude  that  hoih 
have  a  similar  origin.  la  certain  cases,  however,  we  have  in 
olace  of  augite  a  prcdoadnaaee  of  hornblende,  and  sometimes 
Hack  Buca  is  abundant.  Agptn,  we  find  more  or  leas  fragncnt- 


ar)'  cryst.als  of  peridote,  of  magnetite,  of  sanidine.  and,  more 


narely,  of  leucitc  and  of  hauvnc.     Wc  can  easdy 


c  island 


this  variation  in  com|>osition,  following  the  nature  of  'Mi  magmi 
from  which  the  ashes  collerled  in  <litVerent  n-ginns  <.f  il.c  s<:3 
were  derived.  I!ut  in  all  cisps  it  is  the  pri-^lominanec-  oi  Mtrcous 
particles,  with  their  special  structure,  which  indiea'es  mosx 
clearly  the  volcanic  natuie  of  the  inorganic  constr.uents  of  a 
sediment. 

If  now  we  ci>nsidcr  the  coiiditioiis  which  govern  the  distril^^- 


•!ierc  or  at  the  bottom  of  the  scl,  we 


lion  of  iishes  in  the  . 
shall  !>e  able  to  shi.w  how  it  is  that  there  is  generally  a  pre- 
dominance of  \itreous  particles  in  these  ashes.  In  the  firs: 
pl.tee,  these  are  vitreous  nutters  rather  than  minerals,  pt njierly 
so  callcsil,  from  the  moment  of  election  t'roni  the  ciaier.  More- 
ovi  r  we  should,  in  a  general  way,  not  expect  to  hnd  that  inco 
hereni  eiuj)ti\e  mattcis,  wdiicli  aie  spread  out  at  a  ilistatice  (rem 
the  \olcano,  jiuscrit  a  picrfeuly  identical  composition  with  th<  st 
other  loose  pioducis.  sf.i  h  ;i-  l,i|v.lli.  volcanic  iH^mVs.  an-',  s.-ari.e. 
which  are  projected  only  a  short  d  stance  fn>m  the  lovnis  <.l  onip- 
lion,  liven  wheie  there  exists  a  ]>er<eet  themx  d  and  m:rieralo 
gical  identity,  in  the  crater  itself,  l-elweeii  the  lavas  ami  the 
pulvendent  m.iteiials  iif  the  ^ame  eni]>tion  (the  sup<]MJsitiou  lictng 
that  the  ashes  arise  simply  fioni  lln'  trituration  of  the  la%as).  wl 
can  easily  understand  that  these  latter,  Kin^  carrusi  tar  an^l 
wide  by  the  win<ls,  must  undergo  a  true  sorting  in  their  j>assj;^e 
through  the  .atmosphere,  according  to  the  six-cific  graviiv  of  th,- 
amorphous  elements  «ir  crx-stallii'.e  constituents.  It  results  fn>iii 
this  that,  according  t(»  the  [niints  where  they  .-ire  colleclt-l.  vol- 
canic ashes  may,  although  U  longing  to  the  same  eruptioa,  pre- 
sent ilifferences  not  only  w  ith  res]>cet  to  the  site  of  the  gnaas. 
but  also  with  res|>cct  to  the  minerals. 

In  this  mode  of  transiKirt  it  is  eviclcnt  that  the  vitreous  par- 
ticles, other  things  W\i\\\  eipial,  will  l>e  trans|»rted  farthest  from 
the  cent  re.  In  the  first  i)lacc,  they  are  more  abundant  than  the 
other  p.irticies,  and  agnin  they  passcss  in  their  chemical  naioir 
and  in  their  stnicture  ^  1,  irions  which  permit  the  aerial  currents 
to  take  them  up  and  carry  them  to  great  distances  ;  they  cnn<tsi 
of  a  silicate  in  which  the  hea\7  hoses  are  poorly  repre«<-nted  ts 
compared  with  the  other  constituent  elements  ;  they  sre  fiCeJ 
with  gaseous  bubbles  which  lower  their  s[)ccific  gravity,  and  ol 
the  same  time  are  capable  of  being  broken  up  into  the  minutest 
particles.  The  minerals  with  wfauih  thejr  are  associatc<l  at  the 
moment  of  eieclion  fmm  the  Crater  are  not,  like  them.  6IW<I 
w  ith  gaseous  bubbles  ;  they  do  not  break  up  m>  easly  into  im- 
palpable ix)wdcr.  for  they  J»re  not  porous,  and  are  nc>t  in  the 
same  state  of  tension  as  the  rapidlv-coolcd  vitreous  dus;.  Finally, 
many  of  these  siicvics  arc  precisely  those  whose  specific  giavSy 
is  very  high,  on  account  of  the  bases  entering  into  iheir  cia^n- 
sition.  These  minerals  will  not  then  be  earned  so  far  from  the 
centre  of  eruption,  and  in  all  cases  the  vitreous  panicles  sre  tb; 
essential  ones  in  the  atmospheric  dusts  derived  from  s-i:4c=nx 
ashes. 

We  have  a  beantifiil  illttitratiaB  of  this  in  the  ashes  of  Kraka- 
tno.  In  proportUm  as  the  ashes  are  collected  at  a  gneater  dK- 
t  -ince  from  a  votcaiM,  so  are  they  less  tidi  in  ariaetaK  and  th? 
'itiantiiy  of  vhreous  natter  predominates.  Acnmni^  10  z. 
verbal  cnmmunifarino  firom  Prof.  Tudd,  the  ashes  e  dlected  a: 
Ja|^  contain  only  a  idatively  ikmall  proportion  of  pyr'  xmeani' 
mrunietite. 

If  we  wish  to  aasuie  onTsetves  of  the  natwr*  of  an  atam^ihinr 
dust,  and,  as  has  lately  been  frequently  attempted  in  Eani|te.  t> 
show  that  the  dust  is  really  from  the  Knkatoa  crupcioci.  it  >• 
important  above  idl  toaeek  iorthepreaeaeeof  vitreou«  fragmens. 
The  chanwten  which  ««  have  udicated  permit  any  nne  i  * 
recognise  diem  easily  ander  the  micraMope.  Wc  would  niaarV. 
however,  that  the  presence  of  crjrstals,  either  of  hypcr^thcne.  <  * 
ftujile,  or  of  particles  of  magnetite  in  an  atmospheric  dtL<4  col- 
lected in  Eurojje,  docs  not  prove  in  a  certain  manner  thji  lt^ 
dust  belongs  to  the  atihcs  from  Krakatoa;  for.  KsMt  s  tin  dift- 
cullies  of  an  exact  mincralogical  determination  ..f  tin  fr. -n-ir* 
Bry  elements,  it  is  diiTicult  to  unders.tand  how-  theso  lie.-.^'.  ni.  • 
rais  should  have  liccn  earrie<l  by  the  .aerial  currents,  whdc  t^ 
vitreous  dust  is  a1-scnt.  As  we  have  just  shown,  it  itf  the  0« 
trary  which  shouht  have  taken  place. 

It  results  as  a  corollan-  from  these  cons-dcratior;s  ;l  .a 
chemical  composition  of  an  .ish  may  \xr\  according  to  lb-  i 
at  which  it  h.as  been 


the 


leetcl.  an  '  it  lends  als  ..  (itlu  r  t'l  ^.' 
Iwing  equal ,  to  become  iiioie  ;u  id  the  further  it  is  reiiio\e  i  fr.-r 
the  centre  of  eruption.  If  we  .^.dmit.  foi  i\  r,:  'e.  tha-  •' 
magma  which  gave  birth  to  the  ashes  of  Krakatoa  i»  au  auguc 
cn-Ieaite,  as  everything  seems  to  iadicate,  the  pereent;»r  m 
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»iUai  (65  per  cent.)  which  our  analysts  shows  appears  too  high, 
bat  if  wc  rememljcr,  what  we  haM'  ;u>t  ^aiii,  tliat  the  ashes 
become  deprived,  during  their  p,^^^.\^^■  il\i.iuj;h  iht-  .uaiusphcre. 
of  the  heavier  and  more  basic  tit m..  u  will  \xi  mi'lcrNl<H«l 
llui  ihc  vitreous  and  fels}>atliic  t;i;iicri,u.,  vsIulU  have  a  lower 
>|.xxiliL  i;r.ivi;y,  and  are  at  the  --iiiu-  time  mure  .iciii,  will  ateii- 
mulale  ;r.  p.iint-.  farthest  frum  the  NnUaiii).  It  will  lie  MitTiticnt 
In  have  ■liieilei!  llic  .Ulnitiuii  tu  tin--  lact  to  show  how  the  per- 
cenia^'e  of  silica  111  the  a'>hc-s  from  the  Mine  eruption  may  vary 
according  M  tbejr  aic  coUeoted  at  a  wiatde  Hiitfaiiff  Arom  the 
crater. 

The  predominance  >  if  viireuiis  s|>lintere  in  deeji-sea  sediments 
far  rem<ive<l  from  coa>t-.  is  even  more  ]>mnounccd  than  in  vol- 
eanic  a-liLs  1.1  iliccteil  on  lan<l.  This  arises,  a-,  we  indicateil  at 
the  cotmiieiueiiient,  fruni  the  larjjo  i|uantity  of  piniiire  carried  or 
projected  into  the  ocean,  whu^e  tritaialiuii,  wliiili  tal;e^  plari;  -■1 
easily,  gives  origin  to  viireou>  frapiieiUN  ditiKailt  \»  ili^!inj;ui>h 
from  those  projectcti  fioni  a  volcano  ui  the  form  of  iiiipaipaiilc 
du»t.  In  addition,  we  may  state  that,  in  liie  <!i-.iriliulion  ol  vol 
caoic  materials  on  the  bottom  of  the  sea,  the  ashes  are  subjected  to 
a  mode  of  sorting  having  s^ime  analo^'y  to  that  which  takes  |)lace 
during  traiisjiort  tlirough  the  atniospl-.cre.  \V!un  thc^c  ashes 
fall  into  the  sea  a  separation  laUe--  |ilacc  in  the  water  ;  the 
heaviest  particles  reach  the  Iwttom  fust,  and  then  the  ligliter  and 
smaller  ones,  descending  more  slowly,  are  <leposited  ii|>on  the 
larger  and  iK-avier  fia_i;nKnts  ami  crystals  from  the  s;ime  erup- 
tion. Wc  have  a  fine  example  of  this  siratihcatmn  of  submarine 
tola  in  the  centre  of  the  South  Tacifie,  lat.  22  21'  S.,  long,  lyi' 
1/  W.  This  sjifcinieii  is  entirely  covere<l  with  |KT<»iide  of 
iiiaiigancsc.  and  at  tlie  Kisc  of  the  fragment  wc  see  the  large 
cry-tal,  crf  hornblende  and  particle^  of  magnetite.  This  lower 
i  »  ovcrcd  by  a  deposit  in  whii  h  thcM.'  mijicrals  and  coarser 
i,'r.un>  are  observed  to  pass  gradually  into  a  layer  composed  of 
n  lU  cry»tab  of  felspar,  ddnsof  pomice^  and  mora  or  leu  fine 
material. 

We  do  not  propose  to  occupy  ouriclves  herewith  the  mtwle  of 
foriuaiion  of  volcanic  ashes,  and  with  those  of  Krakatoa  in  par- 
ticular. It  will  sufhee  to  indicate  that  in  the  liust  of  a  volcano 
we  find  all  the  characters  supjiorting  the  intcriircLition  which 
Hoards  vidcanic  ashes  a-,  formed  by  the  pulveriivition  of  an 
igneous  fluid  mxss  in  which  float  crj  stals  already  formed,  and 
from  which,  when  projected  by  gases,  the  pulvcriicd  vitreous 
particles  undergo  a  rapid  cooling  and  ilecrepitation  durii^  their 
pa<i<ta|;e  through  the  atmosphere.  It  is  not  only  the  tnicroicoptc 
examination  of  these  volcanic  matters  that  leads  us  to  (his  con- 
eimakm,  but  the  prodigious  quantity  of  ashes  formed  during  the 
eruption  of  thi.s  volcano,  which  do  not  agree  with  the  intcqircta- 
tion  that  rcgarils  these  ashes  as  the  result  of  a  pulverisation  of  a 
rock  already  solidified  in  the  crater.  Indeed  one  cannot  nndcr- 
ttaad  how  in  two  or  three  days  the  immense  qaaalS^  of  ashes 
<|«cted  from  Krakatoa  could  be  formed  by  this  pneess,  as,  for 
instance,  oo  Angust  26,  1883,  and  in  the  May  eniptioB^  sriiich 
ms  Use  prdnde  10  that  catastrophe. 

SfcCoM)  Pakt 

The  recent  brilliant  sunsets  have  l>een  attributed  to  the  pre- 
sence in  the  attiio-.|.htrc  of  minute  particles  of  an  e\tra-tcrrc-.lri.-U 
orii^in,  as  well  to  \  olcanic  dust.  This  induces  us  to  conclude 
ilii^  brief  abstract  of  our  ol>!.eivations  by  a  desrri]>l  ai  of  the 
cosmic  particles  which  we  have  foumi,  along  with  voli.inic  .xshcs 
and  pumice,  in  those  regions  of  the  deep  s^a  far  fioiu  land, 
where  the  sediment  accumulates  with  extreme  slowness.  In 
another  memoir*  wc  have  pointed  out  \\i<-  <li>lrd>ution  of  these 
fKirticlcs  on  the  llooi  of  the  ocean,  and  indicated  the  conclusions 
which  wc  Iielieve  ue  iustdie<l  by  their  rclsthre  abondance  in  the 

retl  clay  areas  of  tlie  Central  I'acitic. 

It  is  known  tliat  the  alrnii-.|)liere  hoMs  in  suspcn-iion  an 
immense  numl>cr  of  microM.ij])ic  particles  which  are  of  organic 
and  inorganic  origin,  and  are  either  ilifst  taken  up  by  .'Xcri.ll 
currents  from  the  ground,  or  are  extra-terrestrial  Ixxlies.  A 
large  number  of  scientific  men,  headed  by  Ehrcnberg,  Daubree, 
Keichenbach,  Nordenskjbld,  and  Tissandicr,  have  studied  this 
intCKSting  problem,  and  have  bnjught  forward  many  facts  in 
support  of  the  cosmic  origin  of  some  <jf  the  metallic  i>articles 
found  in  atmospheric  precipitations.  It  is  certain  that  serious 
objections  may  \k  raised  against  the  origin  of  a  large  number  of 
so-called  cosmic  dusts. 

In  a  great  many  cases  it  can  be  abowa  that  these  dusts  are 
ocanpoacJ  of  the  sane  mbieiils  as  the  lenotiial  mcks  whidi  are 


to  l)c  met  with  at  short  distances  from  the  s|>ot  where  the  dust 
has  been  collected,  and  we  can  attribute  a  cosmic  origin  only  to 
tlie  nici.tllic  iron  in  these  <lusts.  It  is  somewhat  astonishing, 
however,  tba".  no  trace  i^  ever  lound  in  these  iiust>  of  meteoric 
silicates,  alllioiigh  in  a  great  many  meteorites  il  might  fjc  said 
thai  llie  irori  is  only  accidentally  present,  wlale  the  silicates  j  re- 
doiuin.ite.  On  the  other  hand,  having  rejjanl  to  the  mineia- 
logical  composition  of  meteorites,  it  -a]  j  r.irs  -irange  that  the 
so-callti!  cosmic  dusts  should  ])resent  chai.  vU  is  ,o  variable,  from 
the  ]'oin!  of  \iew  of  tlieir  mineralogieal  c  im]'osuion,  in  the 
dilicrent  rej^ious  where  they  have  Ixren  collecled.  It  niiyht  alsu 
be  objected  th.it  even  the  iron,  nickel,  aii'l  cob.ul  vvouh!  come 
from  volcanic  rocks  in  dc-eimiposition  in  which  these  bodic-s  arc 
sometimc-s  prcseii:,  and  this  objecti<m  wouKt  seem  quite  natural, 
especi.ally  in  our  particular  case,  when  we  remcml>er  the  numer- 
ous volcanic  fragments  in  deconiposition  on  the  Ixittom  of  the 
sea.  Again,  accor<ling  to  nuiiKiou>  researches,  native  iron  is 
found,  although  r.irely,  i;i  various  loi  ks  and  sedimentary' layers 
of  the  globe.  A  rcfluction  ol  the  o\i  le  of  iron  into  ntetal  might 
also  lie  admitted  under  the  inlluern-e  o^  organic  sulislances.  It 
might  still  further  be  objected  in  o])]K)sition  to  the  cosmic  origin 
of  the  fine  l>articles  of  native  iron  that  they  might  be  carried  by 
aerial  currents  from  our  furnaces,  locomotives,  the  ashes  of  our 
grates,  and  in  the  case  of  the  ocean,  from  steamers.  All  our 
materials  of  condnistion  furnish  ccmsidcrablc  nuantities  of  iron 
diist,  and  it  would  not  be  astonishing  to  find  that  this,  ;ifier 
having  Ifeeti  transjiorted  by  the  winds,  should  again  fall  on  the 
surf.ice  of  the  earth  at  great  distances  from  its  souice. 

Such  are  the  objections  which  present  themselves  when  il  is 
])ro|iose.l  to  pronounce  uj^m  the  origin  of  ])articles  which  we  are 
incline<l  to  regard  as  cosmic,  ami  of  which  we  proj>ose  here  to 
give  a  short  clescr;|)tion.  We  shall  see  that  many  of  these  doubts 
are  at  once  removed  by  a  statement  of  the  circumstjuiccs  under 
which  cosmic  spherules  are  fouml  in  lieep-sea  deposits,  and  it 
j  will  be  found  also  that  all  the  objections  are  disposed  of  when 
we  show  the  association  of  metallic  spherules  with  the  noA 
characteristic  IxKlies  of  undoubted  meteorites. 

In  the  first  place,  the  consi.lerablc  distance  from  laai  at 
which  wc  find  cosmic  particles  in  greatest  abundance  in  deep-sea 
deposits,  eliminates  at  once  objections  which  might  l»c  raised 
with  respect  to  met.illic  particles  found  in  the  neighbourhood  of 
inhabited  countries.  On  the  other  hanil,  the  form  and  character 
of  the  spherules  of  extra-terrestrial  origin  are  essentially  different 
from  those  collected  near  manuiacturing  centres.  These  mag* 
nctic  spherules  have  never  elongated  necks  or  a  cracked  surface 
like  those  derived  from  furnaces  with  which  we  have  carefully 
compared  them.  Neither  are  the  magnetic  spherules  with  a 
metaflie  centre  comparable  either  in  their  form  or  structure  to 
those  particles  of  native  iron  which  have  been  described  in  tlie 
crujMive  lo^ks,  especially  in  the  bassltie  racks  of  the  north  of 
Irclaiyi,  of  Iceland,  &c. 

Having  refimed  to  the  objections,  let  us  now  see  on  what  we 
must  rely  in  support  of  the  hypothesis  that  many  of  the  magnetic 
particles  from  the  bottom  of  the  sea  which  arc  specially  abundant 
m  those  regions  where  the  rate  of  accumulation  of  the  deposit  is 
exeeedin^  slow  are  of  cosmic  origin.  If  we  plunge  a  magnet 
into  an  oceanic  deposit,  specially  a  red  clay  from  the  central 
parts  of  the  Pacific,  we  extract  particles,  some  of  which  are 
magnetite  from  volcanic  rocks,  and  to  which  vitreottS  mattCfS  are 
often  attached  ;  others  again  are  tpiile  isolated,  and  dlfief  in 
most  of  their  properties  from  the  former.  The  latter  are  generally 
round,  measuring  hardly  0'3 mm.,  generally  they  are  smaller, 
their  surface  is  quite  covered  with  a  brilliant  black  coating 
baring  all  the  properties  of  magnetic  oxide  of  iron  ;  often  there 
may  be  noticed  upon  them  cuplike  depressions  deariy  marked. 
If  we  break  down  these  spherules  m  an  agfUe  moitar,  ^ 
brilliant  bladt  ooatias  easily  falls  away  and  tneab  white  or 
!  gray  metalUe  malknMe  noclei,  which  may  be  bentSB  out  by  the 
pcwe  into  tUn  hmellir.  This  metallic  centre,  when  treated 
with  an  acidniated  aolatioa  of  aal|dnte  of  copper,  iaaediateiy 
assmnee  n  tapgvf  floa^  thns  showina  tliat  it  oonsfata  of  native 
iron.  Bntune  am  aooie  wialicsMr  matdOe  ondd  eirtfact«d 
from  die  sphendes  whidt  do  not  five  tUs  readian,  dwy  do  not 
take  the  copper  coatlnc.  Chemical  nacdflo  dioin  that  tlwy 
contain  CBtmt  and  aMwi^tqrpiDlinb^AwreeMdtnle  an  aBoy 
of  inn  nd  these  twometuib  MwwbtnM 

and  whose  presence  in  laigp  qmuttitiea  UndSM  the  pTOdoCtioO  «f 
the  coppery  coating  on  the  iron.  G.  Roaehas  ihiMm  that  this 
coaling  of  black  oxide  of  iron  is  fbond  on  tlie  peiipbeiy  flf 
meteorites  of  native  iron,  and  its  presence  is  readily  nndeniaed 
when  we  admit  their  oosmk  origin.  Indeed  tnaae  meteorie 
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pnrticles  of  native  iron,  in  their  tnniut  through  the  air,  miut 
umlcivo  combustion,  ami,  like  small  portions  of  iron  from  a 
smith  s  anvil,  be  transfurmc<l  cither  entirely  or  at  the  ^lUrface 
only  into  magnetic  oxide,  and  in  this  latter  case  the  nucleus  is 
protected  from  further  oxidation  by  the  coating  which  thus 
covers  it. 

One  may  supixjse  that  meteorites  in  their  passage  through  the 
atmosnhere  break  into  numeroiu  fragments,  that  incandescent 
particles  of  injn  arc  thrown  off"  all  round  them,  and  that  these 
eventually  fall  to  the  surface  of  the  globe  oj.  almost  impalpable 
dust,  in  the  form  of  magnetic  oxide  of  iron  more  or  less  com- 
pletely fused.  The  luminous  trains  of  falling  stars  are  probably 
due  to  the  comlmstion  of  theae  innumerable  particles,  resembling 


Fic  a.  Fir.  3. 

Fm.  ».— Black  tpheiulc  with  metallic  nnclcui  (^o  ;  i>.  Tliu  »nherule, 
CDTCTcd  with  a  coaling  of  black  ihining  mai;nctitc,  rcpre»<:nlt  the  m  -nt 
frwiutnl  »h«pe.  The  dcpreMBori  here  »ho»n  w  ..fitn  f  .und  ai  the  •urf;ic« 
ofthcK  sphenilet.    From  1375  faihoiiu  South  Paciiic. 

Fio- J—Blick  spherule  with  metallic  nucleut  (Ao :  1).  Ilie  black  external 
coating  uf  magnetic  nride  hat  been  broken  awajr  to  »how  the  nciaUic 
centre,  rcpretcmcd  by  the  clear  pan  at  the  centre.  From  31*0  btboms 
Atlantic. 

the  sparks  which  <1y  from  a  ribU)n  of  iron  burnt  in  oxygen,  or 
the  particles  of  the  same  metal  thrown  off  when  striking  a  flint. 
It  is  easy  to  show  that  these  jtarticlcs  in  Iniming  take  a  spherical 
form,  and  arc  surroundcti  by  a  layer  of  black  magnetic  oxide. 

Among  the  inagnetic  jjrains  found  in  the  same  conditions  as 
these  we  have  just  descnlmi  are  other  spherulas,  which  we  refer 
to  the  (A^tdres,  so  that  if  the  interpretation  of  a  c<»>ntic  origin 
for  the  magnetic  spherules  with  a  metallic  centre  Wiis  not  esta- 
blished in  a  manner  absolutely  lieyond  question,  it  almost  be- 
comes so  when  we  take  into  account  ihcir  associaiitm  with  the 
ulicate  sphcrult-s,  of  which  we  have  now  to  sjxrak.  h  will  Ite 
seen  by  the  microscopic  details  that  these  sjihcrulcs  have  tjuitc 
the  constitution  and  structure  ol  (hoiulres  so  fre»pient  in  metc<»r- 
ites  of  the  most  ordinary  type,  and  on  the  other  hand  they  have 
never  been  found,  as  far  as  we  know,  in  rocks  of  a  terrestrial 
origin  ;  in  short,  the  presence  of  these  spherules  in  the  deep-sea 
deposits,  and  their  a&sociaiion  with  the  metallic  sphcruUs,  is  a 
matter  of  prime  imnonancc.  \jci  us  see  how  we  distinguish 
these  silicate  spherules,  and  the  points  ujwn  which  we  rely  in 
attributing  to  them  a  cosmic  origin. 

.\niong  the  fragments  attracted  by  the  magnet  in  deep-sea 
deposits  we  distinguish  granules  slightly  larger  than  the  spherules 
with  the  shining  black  coaling  above  descrihe<l.  These  arc 
yellowish-brown,  with  a  bron7e-like  lustre,  an<l  under  the  micro- 
scope it  is  noticed  that  the  surface,  instead  of  Iwing  quite 
smooth,  is  grooved  bv  thin  lamella;.  In  size  they  never  excee<l 
a  millimetre,  generally  they  are  about  0-5  mm.  in  diameter  ;  they 
are  never  perfect  spheres,  as  in  the  case  of  the  black  spherxdes 
with  a  metallic  centre  ;  and  sometimes  a  depression  more  or  les^ 
marked  is  to  be  obscr\cd  in  the  peripher>-.  When  examined  by 
the  microsco|>c  wc  observe  that  the  lamcllte  which  comfHrsc  ihi-m 
arc  applic«l  the  one  against  the  other,  and  have  a  mdial  eccentric 
dis|H>suion.  It  is  the  leafy  nulial  structure  \,radialhldltri^\  like 
that  of  the  <hondra  of  bronzite,  which  predominates  in  our 
pri-i>arations.  Wc  have  obM;rvcd  much  less  rarely  the  serial 
structure  of  the  chondra  with  oli\'ine,  and  intleed  there  is  some 
doubt  about  the  indications  of  this  last  typ  of  structure.  Fig.  4 
shows  the  characters  and  texture  of  one  of  these  spherules  m.-igni- 
ficd  25  diameters.  On  account  of  their  small  dimensioas  as 
well  as  of  their  friability  due  to  their  lamellar  structure,  it  is 
difficult  to  pfdish  one  of  these  spherules,  and  we  have  been 
obliged  to  study  them  with  reflected  light,  or  to  limit  our 
olKer>-ations  to  the  stuily  of  the  broken  fragments. 

These  spherules  break  up  following  the  lamellic,  which  latter 
are  seen  to  be  extremely  fine  antl  perfectly  transparent  In 
rotating  between  crossed  nicols  they  have  the  extinctions  of  the 


rhombic  system,  and  in  making  use  of  the  condenser  it  is  seen 
lliat  they  have  one  optic  axis.  It  is  observed  also  thai  when 
several  of  these  lamelUx  are  attached,  they  extinguish  exactly  at 
the  same  time,  so  that  everything  induces  us  to  believe  that  they 
form  a  single  individual. 

In  studying  tht-se  transparent  and  very  thin  fragments  with  Uu; 
aid  of  a  high  magnifying  |K>wer,  it  is  obiscr«°e<i  that  they  air 
flottcd  with  brown-black  inclusions,  disposed  with  a  cenaia 
si-mmctry,  and  showing  somewhat  regular  contours ;  we  refer 
these  inclusions  to  magnetic  iron,  and  their  presence  explains 
how  these  spherules  of  bronzite  are  extracted  by  the  magoM. 
We  w<juld  observe,  however,  that  they  are  not  so  strongly 
magnetic  as  those  with  a  metallic  nucleus. 

We  ilesignate  them  under  the  name  of  l>ronzitc  rather  than  oi 
cnstatitc,  l>ccausc  of  the  somewhat  deep  tint  which  they  present ; 
they  are  insoluble  in  hydrochloric  aad.  Owing  lo  the  small 
qtuntity  of  substance  at  our  disp<^al,  we  were  obliged  to  limit 
ourselves  to  a  qualitative  analysis.  We  have  fotmd  in  them 
silica,  magnesia,  and  inm. 

Wc  have  limited  cmr  remarks  at  this  time  to  these  succinct 
details.  Init  wc  liclicvc  that  wc  have  s.ii<l  enough  lo  show  that  thee 
■»Iiherules  in  their  essential  charactcis  are  related  to  the  <k*ndro 
of  meteorites,  ami  have  the  same  mode  of  f<irmation.  In  con- 
clusion, we  may  state  that  when  the  coating  of  mangaoe^ 
depositions  which  surround  sharks'  teeth,  car-bones  of  Cetaceans 
and  other  nuclei,  is  broken  ofT  and  ]>ounded  in  a  mortar  to 


Fif .  4.— Spherule  of  broaiiie  (>5  :  i)  from  3500  fathonu  in  the  Certrrat  Soatb 
Pacfic,  iJiowing  many  of  the  i^uKarjtiei  bclonifing  Ik>  thimtim  <* 

bronziie  or  cnttiOite. 

fine  dust,  and  the  magnetic  particles  then  exlracterl  by  mc»ns  <rf 
a  magnet,  we  find  these  l.aitcrto  l)C  composed  of  silicate  spbeniles, 
spherules  with  a  metallic  centre,  and  m.agnetic  iron,  in  all 
resnccts  similar  to  those  foumi  in  the  deposits  in  which  -be 
no<uiles  were  cmbedde<l. 

We  have  recently  examined  the  dust  collected  by  melting  the 
snow  at  the  Oliser^alory  on  Ben  Nevis,  in  order  to  see  whe:heT. 
in  that  elevated  antl  isc>late«l  region,  wc  should  be  able  to  find 
volcanic  ashes  or  cosmic  spherule*  analogous  to  those  we  hav*- 
dcscrilKd.  'lliis  atmospheric  dust,  which  wc  have  exatniaed 
microscopically,  has  not  shown  any  particles  which  could  with 
certainty  Ix;  reganled  as  identical  with  those  substances  whicfc 
ore  the  subject  of  this  paj>er.  Particles  of  coal,  fragments  of 
ashes,  and  grains  of  tjuartz  predomituted.  Besides  these,  therr 
were  fragments  of  calcite,  au^te,  mica,  and  grains  of  rock  dL  oD 
forms  and  of  variable  dimensions.  These  were  associated  wid> 
fibres  of  cotton,  of  vegetables,  splinters  of  limonitc  and  of  tin- 
in  short,  e%xrything  indicatir\g  a  terrestrial  origin. 

In  order  to  give  an  idea  of  the  facility  with  which  the  wind- 
may  carry  these  matters  even  to  the  summit  of  the  mcmntain.  w» 
may  add  that  Mr.  Omond  has  sent  to  us  fragments  ol  crj-ShJoUj* 
rocks,  some  liaving  a  diameter  of  two  centimetres,  which,  be 
states,  were  collected  on  the  surface  of  the  snow  at  the  sumojt 
after  the  storm  of  January  26,  1884. 

.\rrangements  are  being  made  to  collect  the  dust  at  the  lop  cf 
Ben  Nevis  during  calms  with  great  care. 
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I'crtificatc  of  mcmlxrnihip  and  the  certificate  of  proficiency  in 
practical  agriculture  were  granted  to  Mr.  K.  A.  Ptcnson, 
F.H  A.S..  II,  Caledonia  Pl.icc,  Clifton  ;  Mr.  \V.  de  Hoghlon 
liirth,  I,  Hathwick  Street,  Hath  ;  and  Mr.  C.  W.  Lincoln 
Hardy,  F.H.A.S.,  Gittisluun,  Honiton,  Deroo ;  and  the  oerti- 
ficale  of  proficiency  akae  to  Mr.  B.  S.  Dinmiiig,  %  Wnwick 
Square,  S.W. 

TH£  authorities  of  University  College,  liver^ool,  have  asked 
that  that  hminnioii  be  inooqwiaifid  with  Vicuma  Unneniqr* 
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Llnnean  Society,  April  3.— sir  J.  I.uWtork,  Hart.,  |>resi- 
dcnt,  in  the  chair.  — Mr.  W.  Hrnckbank  cxhi!ii;e<l  a  scries  of 
double  dafro<lils,  wiltl  form-,  of  A'ariijtui  /•uuiU'  \a)\  i<sus,  which 
were  gathered  in  a  WvUh  meadow  fi.im  aiUMnn  ni.uiy  of  Ixjlh 
the  single  and  iloubic  fxim^  iii.c,irriiij;  there  iti  t\ erv  st.ij^c  of 
:.;rowih.  Sectioll^  liuari.iiily  icscaltd  sLiiiun-.  .im!  pi^tiN.  .ind 
in  two  of  tlie  ',iv^-\  ■I'HiliK'  I'irin-.  MWirie^  lilU-il  uuh  ■.ti''!-  wwv 
l-resent.     With  this  i-\  i-lrti'^c  he  iIicuImji  i  uiii i  ag.un^'  llie 

current  notion  of  cult!'. .r  iwti  un!  opwI-l;!  I-.h  in^  prrwiuced 

a  hc«erogcnc<^ms  muIiijilKaii.in  nf  ilic  [uruuith  Mjgtiienls,  splil-uii 
erown,  and  conviiMnn  nf  into  petal  (^rowt!i>.  hi>  belief 

Iieinjj  that  tlic  iLuU^  in  iiuclion  were  iiro|).igated  in  the  ordin.iry 
-cti  '/c.uin.;  tii.u  :nr.  Mr.  k.  M.  .Middletoii  showed  a  jackdaw 
with  albinistii  <il'  (he  wmj;  feathers,  ciii^-inj;  considerable  r<  svin- 
Manre  in  the  bird  to  a  magpie.  —  I'rof.  I'.  M.  Uuncan  i;.ive  ;i 
iev!.,ion  of  the  families  and  ^i-iu-r.i  of  the  Stlerodermic  /•".an- 
iliaria,  the  Rugosa  c\ct))led.  Since  .MM.  Milne-Edwar.is  aixl 
Hainies'  woik,  1857-60.  nu  syslciiDlie  rcM^ion  of  the  Madrepo- 
raria  has  a[ipe.ued.  wliile  since  then  a  jj;reat  n;;ml>er  of  new 
•;enen»  have  Itccll  founded  ;  hence  the  neei-s^iiy  for  a  revision 
h.xs  arisen,  and  more  especially  in  conscjiu  iue  nf  the  morpho- 
logical researches  of  iJ.^na,  .\gav>;z,  Vcrnll,  and  Moseley.  I'rof. 
Duncan  cxplainetl  that  the  old  sections  of  the  Zooanthari.e  re- 
'|uiretl  m(«lification  an<l  addiiioii.  In  his  |ire-ent  rc\i-.i>>n  the 
ections  Ap'iii'^,1  and  I'erforaH  reiii.iiii  -hurn  of  ime  j^erv  t.i, 
ihe  old  family  hungid;e  liecomes  a  section  with  three  families, 
two  of  which  arc  transitional  l>elween  the  s<-ctions  ju  t  nieii- 
liune*!.  The  section  Tabulata  di-sappcars,  s<.me  genera  being 
I 'laced  in  the  .\porosa,  and  the  utheis  are  ielej;aied  to  the 
Hydro/oa  according  to  Miwley.  The  Tubtil'  s.i  te.asc  to  he 
-Madreporati;in.  Hence  the  s.aions  treated  .uc  .Madrcporia- 
Aporosa.  M.-l' iingida,  and  M. -Perforata.  Ihi-  n.^lurc  of  the 
hard  and  s.itt  parts  of  these  forms  is  conM  leri- 1  in  relation  t<t 
<  Iassitic.il i"ii.  and  nn  a))|)eal  is  made  to  n.ituralists  t4>  aj^ree  to 
'he  ah'ilili'in  of  ninny  genera,  the  author  having  sacrificed  tnnny 
of  his  own  founding.  The  criticism  of  467  genera  iiermits  3  50 
to  remain  gi>od,  and  .as  a  nnwlerate  number  (361  of  sub-gencra 
ire  allowed  to  continue,  the  dinfjintiti'in  is  altogether  abnit  100. 
1  he  genera  are  groujx'd  in  alliance^,  the  numbers  in  fnnilie- 
being'  uneijual.  Simplicity  i*  aimed  at,  and  old  artificial  divi- 
dons  dispcn&ed  with.  nicre  is  a  great  destruction  of  gvnem 
amongiit  the  simjilc  forms  of  Ai>orosa,  and  a  most  important 
addition  to  the  Fungida.  The  genera  .iVdV-rfiffrA/-  and  Tlkamiuu- 
/nt  are  tyjK^  of  the  family  PlesioAin^diie,  as  arc  MUrottlttUa 
and  Cr  ijliiej  i>i  the  family  PlesioporitidK.    The  Cunilies  Fun- 

fid.x-  and  Loplioseridx  odd  many  genera  to  the  great  section 
"ungida.  There  is  not  much  alteration  in  rcsjwcl  of  the 
Madrci>f)raria- Perforata,  but  the  sub-Cunily  Kusamminit  are 
promoted  to  a  f.unily  I'osition  as  the  Eosanunida.'. — Mr.  Cha.s. 
F.  White  thereafter  read  a  note  on  some  pollen  from  funereal 
garland*  fsond  in  an  Kgyjilian  tomb  area  B.C.  looo.  It  aii]>cars 
that  fffon  UIODg  the  dried  flowers  of  Pnpavtr  Rhiras  the  jxdlen 
olltailMd  firady  altsortxMl  w.atcr,  liecamc  swollen,  and  in  other 
reapeCtn  the  grains  were  barely  able  to  be  diffcrcntiatwl  by  the 
OlicnMCopc  from  the  pollen  grains  of  the  recent  poppy. — A  paper 
WM  read  by  Mr.  F.  J.  Briani,  on  the  anatomy  ana  fiinctioos  of 
the  tonsue  of  the  honev  bee.  Authorities,  it  seaoiSi  are  yet 
divided  in  Ofiiiiioo  as  to  how  the  organ  in  question  aets.  Kiniy 
and  Spenoe.  NewpoR  and  Hualey,  a*cr  the  bee  laps  hs  food ; 
while  Hertsann  Miitler  and  othen  attribute  a  fidl  share  to  the 
tcnnioal  wfaori  of  faain  to  which  the  booey  adheres,  and  there- 
from is  withdrawn.  Mr.  Briant,  on  the  other  hand,  from  ex- 
periment  and  study  of  Hk  rtnictniei»  is  indiaed  to  the  viewduU 
the  honey  is  dimwn  into  Ae  month  thmag^  the  inride  of  die 
tongue  by  nwMB  of  a  cwBpHcated  panpiqg  MtioB  of  fheoigM^ 
aided  by  tiie  dondjr  oomlpwoi  peril. 


Chemical  Society,  .\pril  3.-  l»r.  W.  H.  Perkin,  president, 
in  the  chair.  I'he  following  papers  were  read  : — ( )n  the  influ- 
ence of  certain  )>hosphates  upon  vinous  fermentation,  by  .\.  (1. 
Salamon  and  W.  dc  Vere  Ma'.hcw.  It  has  been  suggesitetl  that 
the  addition  of  phosphates  to  beerworts  stimulates  the  growth  of 
the  yeast-|)lant  and  incre.ases  the  rapidity  of  attenuation  of  the 
wort.  I'he  authors  (ind  that  ordinary  English  wort  contains  an 
excess  of  plio>])lieii  ie  acid  over  that  which  is  provctl  by  their  ex- 

})crimcnis  to  Itc  most  favourable  to  fermentation ;  hence  it 
bliows  that  the  addition  of  pho»ph.ates  to  wort  is  not  adviitable. 
— On  the  occurrence  of  rhatxiophane  in  the  United  Stales,  by 
W.  N.  Hartley.  The  author  shows  that  a  new  mineral,  scovil- 
lite,  de&cril>cd  by  brush  an«l  Peiifield  in  the  Amtr.  y«um.  Sei., 
XXV.  459,  is  but  a  variety  of  rhabdophanc.  In  a  subsequent 
number  of  the  journal,  March  1884,  the  identity  of  the  ttwo 
minerab  is  leoofniBed  by  the  above  antbon. 

Geologieal  Society,  April  2.  Prof.  T.  ("..  IL.nney.  F.U.S., 
jircsi  lent,  in  the  cliair.  I  r-mk  (ioito  and  liei.ijje  \  aity  Smith 
were  eli.el-'l  Fellows,  and  1  >r.  i,.  .Mojsi^ovics  von  Mojsvai,  of 
\'iei.u.i.  .i  1*  Mreign  C'oi  res:KiIident  of  the  S'lcictV.  —  The  following 

e.  ininiunitaiii  .n-.  were  re.nl  : — The  nxks  >>f  (  niernsey,  by  the 
Kev.  F,  llill,  M..\.  ;  with  an  appendix  on  the  inieioscopic  stroc- 
ture  of  s<.)me  of  the  rocks,  by  i'rof.  T.  G.  Boniiey,  I  . K..S.  The 
s/^^tuthern  part  of  the  island  is  a  high  plateau  cuiisisting  entirely 

f. if  gneiss.  riii>  is  Very  cM.ir-e,  an'l  O.u  bc'lding  is  seldom  well 
marked.  I  he  lied  lin;;,  wlien  visible,  coincides  with  tlie  folia- 
tion, aiiil  tlie  autlior  hi^j^es  that  hereafter  an  order  <if  succession 
may  In;  esi.dili-hi-tl.  At  Kocquainc  Castle  occur  a  few  slaiy  bcls 
intere.il.Aleil  in  llic  gneiss,  the  oiigin  of  wliich  is  soniewliat 
dilTiitilt  ii.  un  ieist.ind.  Die  northern  pari,  hov  ground  with 
hummocks,  con--i^ts  pu inci]>.illy  of  a  group  of  crystalline  or  sub- 
civsialline  locks,  in  eonstitulion  diorites  or  syenites.  They  are 
desci  ibed  liy  Aiis'ed  as  >ediinentary  roeks  ineianioi  pliosed  into 
syenites  ;  but  they  show  no  l>cdding  either  in  the  nuiny  ijiiariics, 
or,  in  general,  in  the  shore  outcrops,  nor  do  their  v.uieties  iKCur 
in  any  manner  indicating  an  onler  of  succession.  1  hi  y  ap|>ear 
at  Castle  Cornet  to  meet  the  gneiss  intiusivcly.  and  their  iii;eio- 
scopic  sinicturc  is  igneous.  .\  remarK.ifile  ;iiii)earaiice  oi  bedded 
strvieluic  at  Fort  Doyle  is  t-ie  uul;,  ^.i  .;i  •  ,ii.;ununt  I'or  a  meta- 
niorpiiie  oiigin,  and  this  may  \k-  exphiiiietl  as  a  c.uight-up  mass 
in  eoiiiuiiclion  with  crusliing-pl.anes..  The  author  therefore 
regards  them  as  igneous.  An  rival  area  Ix-twixn  -St.  .Samps<in's 
and  St.  Peter's  Port  is  occupied  lij  hornblcndic  10,  ks,  loe^lly 
callesl  "bit  l  eye,  "  which  may  l>e  descrihiesl  as  hornblende- 
gabbros.  Tlu-^e  also  have  Iteen  called  nietamorphic.  They  loo, 
at  llciguc-.a-la-Pcrre  and  another  point,  [iresent  ajipearanccs  of 
bedding  ;  but  on  the  same  general  grounds  a^  for  tlie  j'reieding 
grou)>  these  also  are  regarde<l  as  lijneous.  Two  granitic  masses 
are  descriljed  :  the  coarse  pink  granite  eif  Cot>o,  on  the  west 
coast,  and  the  finer-grained  gray  granite  weathering  pink  of 
I.ancrc-sse,  on  the  iwrth.  Fach  i-  ~eeii  to  intrude  :  the  Cobo 
pr.inite  into  gneiss  .It  llomniet  Barracks,  the  Lancrcssc  granite 
into  liiorite  at  Fort  I,c  Maichant.  Besides  these  are  some  smaller 
masses.  Dykes  are  remarkably  abundant  and  various.  Cranites 
and  elvans  arc  i>lentiful  everywhere  ;  fehitcn  very  rare.  The 
majority  of  the  dykes  arediorites,  varying  in  coarsencw and  often 
of  enormous  siae  ;  there  is  also  mica-trap.  In  same  of  thwc 
dykes  a  cleavage  has  been  dcvclo{)c<l,  so  that  some  resembte 
slates.  Infiltration-reins  are  abundant.  In  rclaiise  age  the 
gncisii  appears  to  lie  the  oldest  rock,  the  hornblende-gabbro  to 
be  next,  then  comes  the  diorite  group,  while  the  granites  are 
newer  still.  Of  the  dykes  the  newest  are  the  compactest  diorites. 
A*  to  the  absohite  geola^eal  age  of  the  rocks  no  aattrfutory 
evidence  at  present  b  known ;  it  will  have  to  be  songht  for  in 
the  other  islands  and  in  France. -On  a  new  specimen  of  Af/gat- 
ichthys  from  the  Yorkshire  coalfield,  by  Prof.  L.  C.  Miall. — 
Studies  on  some  Japanese  rocks,  by  Dr.  Hundjiro  Koto.  Com- 
municated by  Frank  Kutlcy,  Ihe  author  ha.s  studied  series  of 
Japanese  rocks  from  the  collection  uf  ihc  Tokio  University  and 
the  tieological  Survey  of  Japan.  The  naicroscopical  invest!^* 
tion  was  c;irried  on  at  the  Miu£ralogical  Iitstitutc  at  Leipng, 
tinder  the  direction  of  ProL  Zirkel,  and  the  chemical  analyses 
were  made  in  the  labotatoty  of  Prof.  Knop.  The  most  abundant 
todis  arc  the  pyroxcnc-andcsitcs,  which  are  not  of  a  glassy 
texture,  but  for  the  most  part  holocrpialline.  The  most  abun* 
dant  mineral  ia  these  rocks  is  a  plagioclose  iiel^ar  with  twinned 
and  zonal  structme,  whida  is  pioveiC  bv  its  nrtinrtllin  nil|Jfit  und 
by  the  dwmical  miifit  of  its  isolatea  fitaancaiMo  be  bdm* 
dorite.  Sanadine  is  present  In  small  quantmes.  Tbeaiyites  of 
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pleochroic ;  aod  thev  exhibit  the  oUigne  wtiaOfaii  in  basal 
acctiam  fast  pototM  out  bjr  Mr.  VVliMiBaa  Croas.  aad  which 
k  dHOMlartaae  of  ttkHnie  and  not  of  moaadfaik  txfeaOtt.  A 
cucfiil  fiamllMltioa  of  the  ^nadon  bus  led  the  anthor  to  con- 
dude  that  tiie  nilMiil  whidi  ha*  lately  been  regarded  as  a 
ibombic  pyroxene  (pcohahly  hypentheoe)  is  veally  only  nrdi- 
aary  augiie  cut  paiiuld  to  ua  optic  aidb  H«  does  not  regard 
the  property  of  pieeduoim  aa  wMioctfva  of  hTpersthcnc  while 
the  ahainea  of  a  toadmioacoidal  «ka«afe  aad  the  prc^ncc 
of  10  per  oent.  of  Uoae  b  the  ndaefal  fonids  oar  referring  it 
to  diM  qjedea.  The  other  abandaBt  ninerals  in  tliase  augite- 
aiwtedtfa  are  atagpietite^  whicsh  b  ahn^  |>re-.<-nt,  aad  qoarti^ 
whidi  ooconra  aone  of  them,  hodi  as  a  primary  and  a  aeoood- 
anr  constituent.  Hornlilcndc  Ls  very  rare  in  these  rodcs,  and 
when  present  the  iwrijjhcral  |>ortions  of  the  crystals  are  seen 
to  be  converted  into  augitc.  probably  by  the  action  of  the 
caustic  magma  upon  them.  Enstatite  is  rare  in  these  rocks, 
but  apatite  is  .-ilwap  found  in  ihcm,  while  tridymitc  occurs 
not  unfrequcntly.  1  he -author  described  a  number  of  suuc- 
tmal  variations  in  the  al^te-aluk^ite  from  different  localities. 
Among  the  most  iqterestmg  is  a  varictv  containing  as  much 
as  69  |>cr  cent,  of  silica.  .Among  the  less  abund.int  rocks  arc 
the  cn-stalitc-andoitc,  the  quartz-augitc-andesitc,  .ind  the  hom- 
hlcndc-amle!iitc>>.  1  he  jilagiorl.xsc-lpas.-ilts  of  Japan  can  only 
be  di'itingin'-hctl  from  the  aiigitc-andesitcs  by  the  jircscnco  in 
them  '>f  iiliviiic.  Mnmim-h.i-N.ilt^  are  rare,  most  o\  the  varie- 
ties liciiit;  nf  iliu  (IiiIltiu  ty|K-  ;  Imt  iin<ler  tlie  name  of  "  b,-is,\lt- 
lavas> "  the  autlmr  dc  .  •  MiiiLiic^  xvitli  a  gl.i->y  lia^e.  In 
an  aj)[ictidi\  M.iinc  aci'iuiu  j;i\cn  i>f  a  lumiliLr  of  ]'rc Ter- 
tiary roiks,  inihxiing  granili-,  mii-  varuty  "f  whith  contain^ 
the  in  w  mineral,  rcinitc,  of  I-nt-sch  (the  tetragonal  form  of 
the  fi  rroa>>tiiiigRateK  qmrta-nica-dioriic,  diorite- porphyry,  anri 
diabase. 

Victoria  Inatltote,  April  7.— A  paper  was  read  by  the  Rev. 
J.  M.  MdhH  F.C.S-i  on  the  prehistoric  flint  impfements  at 
Mdiinea,  impletnenta  mad  by  man  before  the  mammoth  and 
ridnoocnia  had  disappeared  in  Eorope.  The  autliar  described 
the  woilta  at  Speinnes.  and  aflcrwanli  aaid  then  waa  one  qvcs- 
tioB,  aaaM^*  were  these  eaily  men  of  Eorope  alwaya  ia  the 
ooowtiaa  in  whidi  they  appear  to  have  heea  livfaia;,  or  were  they 
oBhoota  of  the  parent  Bteauofhaanaitj,  and  hadmeir  ancestors 
no  M^er  dviliaation  ? 

EnrNBltROU 

Mathematical  Society,  April  10. — Mr.  Thomas  Muir, 
I'.K.S.K.,  prcsidint,  in  llic  ill. nr.—  lir.  AUwndcr  Macfarlanc, 
F.K.S.E.,  >utmiiltcd  a  note  on  sini|ilc,  c niibinalioii.  and  ciiinu- 
lalive  voting,  after  which  Mr.  A.  J.  (i.  Barclay  rc.i<l  a  jiapcr  <jn 
tlie  teaching  of  geometry. — Mr.  Muir  gave  an  explanation  of  an 

algebraical  theorem  commonioated  by  nof.  Tait  to  the  Jamatjr 

meeting  of  the  Society. 

Manchestkr 

Literary  and  Philosophical  Society,  Febntaiy's.— Chorka 
Bailey,  F.L.S.,  in  the  chair.— Oa  the  iatraduetiodii  of  ooffiee  into 
Arabia,  by  C.  Schorlemmer,  F.ILS. 

Febmaiy  19.— H.  E.  Roseoe^  Ph.D.,  LL.D.,  F.R.S..  &c., 
pfcsadcnl^  in  the  chair. — Notice  of  the  geolory  of  the  Haddon 
district,  ei^t  oalle^  s  mth-west  of  liallarat,  Vielaria,  by  F.  M. 
Kiaaa^  Pioleiaor  of  Geukn  bi  the  Sehool  of  Wmtt  BaUarat. 
Cboamalcalei  bf  the  Freddcnt 

Paris 

Academy  of  Sciences,  ,\i)ril  7. — M.  Holland  in  the  chair. 


the  solar  spots  observed  in  KonM  dnrinB  (lie  Cut  three  mooda 
of  the  year  1884,  by  H.  P.  TaccUid.— Note  on  the  haloa 
diffused  light  ofaaemd  found  the  son  on  Maidi  31  at  AwtaaOL 
by  M.  Cb.  Mousscttc— On  the  aspect  presented  by  the  Poai- 
Braoka  comet  on  January  13,  1884,  by  M.  L.  Ciuu. — Note  on 
an  enor  ocouiiiited  in  detarmining  the  eaaet  mnnwrnt  of  die 
diief  enptioa  at  Krakatoa  last  year,  by  ML  A.  A.  Ba^dn. 
This  diatarbanocv  generally  stated  to  have  occanad  a  fiBwnunahs 
before  noon  00  August  37,  really  took  place  cnwily  at  ei^ 
o'dodt  in  the  moniiv  of  tint  day.   Hence  the  calcnlatiom  «f 
the  velocities  of  aaarine  aad  atmoapheric  enrrents  based  on  the 
IbnBer  date  mnat  he  reetiled  auBiadlmly*— On  dm  priaeide  «f 
the  prism  of  ^reateat  thraat  hid  down  ny  Codombin  the  Uieaiy 
of  the  e<juilibnum  of  sandy  masses,  by  M.  J.  Bonarinesq. — Onile 
cjuaternary  (luadrstic  tbtmulas,  and  on  the  oorrc^mnding  hyptfr^^ 
ban  groups,  by  M.  K.  Picard. — On  the  theory  of  quatermom  in  ooe- 
nection  with  Prof.  Sylvester's  recent  solution  of  equations  in  whici 
all  the  given  Quaternions  are  found  on  the  same  side  at  the 
quaternion  soo^l  for,  by  M._Ed.  Weyr. — Note  on  the  applia 
tion  of  Faraday's  law  to  the'sludy  of  the  conductivity  of  salt* 
solutions,  by  M.  E.  Houiy.—  Note  on  the  verification  of  the  la*- 
of  transverse  vibrations  in  clastic  rods,  by  M.  E.  Mercadier.- 
Fresh  experiments  in  the  liquefaction  of  hydrogen  ;  solitlificaoos 
and  critical  ix)int  of  pressure  for  nitrogen,  by  M.  K.  Ol^cwJa 
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THE  EDIXnrRGII  rXfl'KRSlTY  J  ESTIVA  I. 

1'"HE  brilliant  celebratioa  of  its  three  hundredth  anni- 
Tenaiybythc  University  of  Kdinburgh  last  week 
suggests  come  reflections  on  the  connection betvreen  l^ni- 
vcrsity  progress  and  the  growth  of  Science.  One  ofthc]most 
remarkable  features  in  these  festive  proceetlinRS  has  been 
the  prepondoance  given  to  the  recognition  of  the  cUims 
of  srientffie  research  to  University  distinction.  A  htradred 
\i:.\T^  iv^rs  and  less,  had  such  a  g.ithcrin  ^  hcen  thoii<;ht  of, 
the  great  men  who  would  have  been  invited  to  receive  the 
highest  academic  honours  wnnld  have  been  learned  «cho- 
lars,  cnrncnt  professor^  o!-'  thr  niPdi.Tv.^l  branches  of 
edua«tion,  with  perhaps  a  few  distinguished  medical  men 
and  doubtless  a  good  many  candidates  whose  only  daim 
would  have  been  the  possession  of  a  hereditary'  title  of 
nobility.  But  now  a  new  host  of  competitors  has  arisen, 
and  upon  them  have  ttie  biirels  of  the  University  been 
mainly  be^towel.  Physicists,  chemist?,  physi  iloi^i  t^, 
botani>t5,  geologists,  and  other  representatives  of  modern 
science  have  almost  dboved  the  older  philosophies  out 
of  the  field.  In  the  p«in  sung  at  every  meeting  of  the 
festival  the  brilliance  of  scientific  discovery,  the  prowess 
of  scientific  discoverers,  and  the  glory  shed  on  the  Uni- 
versity by  its  connection  with  both  have  been  the  chief 
themes. 

This  great  change  in  the  objects  of  University  recog- 
nilion  has  been  silently  in  progress  for  several  generations. 
Btit  it  has  never  been  so  openly  and  strikingly  proclaimed 
as  during  these  recent  mcc'ings  at  Kdinbur;,:h  It  is  not 
that  any  formal  alteration  has  there  been  made  in  the 
canrietdmn  of  stady.  On  the  contrary,  die  same  subjects 
are  still  required  for  dcsrecs  in  Arts  as  were  demanded 
centuries  ago.  Outside  the  conservative  government  of 
ifae  University  there  has,  however,  been  a  steady  growth 
sf  modem  ideas,  modem  life,  and  modern  science.  To 
Jie  Medical  School,  in  the  first  place,  must  the  credit  be 
issigned  of  ibatering  this  wider  culture.  Its  professors 
lave  thrown  open  their  old  monopoly  of  teaching,  and 
rork  harmoniously  with  their  competitors  outside  the 
vails  of  the  Univcrsi^.  They  have  cast  aside  the  ancient 
nefficient  system  of  mere  prelections,  and  have  introduced 
tractical  teaching  into  every  branch  of  their  science.  To 
Mss  from  the  state  of  things  in  the  youth  of  these 
eachers  to  what  they  have  now  made  It  to  to  crOM  a  gulf 
och  as  might  be  thought  to  mark  an  interval  of  some 
Cnturics.  Everywhere  we  see  practical  scientific  re- 
earch  taking  the  pkce  of  ma0tj  lectnre-notes  and  dry 
nproductive  teict>books.  Not  only  have  th«  professors 
lined  at  being  successful  teachers,  but  ntaaf  of  them 
Ave  thenuelves  led  the  way  in  original  diswroy.  They 
tive  Iffcewtse  kept  ihemsdves  and  thdr  stodeots'abreast 
f  the  progress  of  research  all  over  the  ^•  orld.  Hence  the 
ames  of  Continental  men  of  science  have  become  house- 
old  words  among  the  rising  generation.  We  can  readily 
ndentaadand  sympathise  with  the  uncontrollable  out- 
urst  of  enthusiasm  with  which  the  students  greeted  the 
ctoal  appeaiance  among  diem  of  n  Pasteur,  n  Hdmbotts, 
ad  a  Virchow. 

Vox~  XXIX.— No.  756 


Silently  and  naconsciootly  perhaps  the  Universities  are 
passing  from  the  exclusive  domination  of  the  older  learn- 

ing.  At  IMin'vargh  the  emancipation  is  far  adv.anccd, 
bat  has  yet  to  uke  shape  in  a  definite  reairangcmeat  of 
the  curriculum  of  study.  No  thoughtful  scientific  man 
would  advocate  a  merely  scientific  education  The 
foundations  of  every  man's  culture  should  be  laid  broad 
and  deep  in  those  humanising  departments  of  thought 
which  the  experience  of  centuries  h  is  proved  to  be  admir- 
ably fitted  for  the  mental  and  moral  discipline  of  youth. 
But  the  day  is  not  far  distant  when  it  will  be  acknowledged 
that  modern  science  must  be  admitted  to  a  place  with 
ancient  philosophy  .and  literature  in  the  scheme  of  a 
liberal  education,  when  in  all  our  Universities  provision 
will  be  made  for  ]irartical  in.stnictioii  in  scientific  methods, 
and  when  at  leist  as  much  cncouragcmeni  will  be  given 
by  fellowships  and  scholarsh  pi  to  the  prosecution  of 
original  scientific  reseirch  as  hai  hitherto  been  awarded 
to  classical  study  or  learned  indolence. 

To  those  who  hopefully  look  forward  to  the  widening 
and  broadening  of  University  culture  the  Edinburgh 
festival  is  full  of  encouragement.  Such  a  gathering  of 
representative  intellect  has  probably  never  before  been 
assembled.  Delegates  from  the  oldest  and  youngest 
Universities  of  the  world,  from  scientific  societies  and 

other  learned  bodies,  broM^ht  their  conj^ratul.uions  tO 
their  northern  sister.  But  they  feliciuted  her  not  so 
much  because  she  had  been  a  successful  educational 
centre  for  three  hundred  ycirs,  as  because  she  had  held 
up  the  torch  of  scientific  discovery,  because  her  professors 
and  gradnates  had  widened  the  boundaries  of  knowled^ 
and  deciphered  new  pages  in  the  great  book  of  N'ature. 
If  such  has  been  the  reiult  of  the  iraiuinelled  past  with 
all  its  hampering  traditions  and  vested  interests,  iu  ob- 
slnictions  and  jealousies,  what  may  we  not  anticipate  for 
the  liberated  future  I  After  the  lapse  of  another  century, 
what  new  conquests  iriU  there  not  he  to  chronicle,  what 
new  realms  of  discovery  to  celebrate  !  In  this  ever- 
advancing  progres*,  the  Univeriity  of  Edinburgh,  which 
has  (lone  so  mudl  fal  bygone  years,  will  doubtlets  more 
than  hold  her  own.  No  centre  of  etlucation  and  research* 
has  greater  advantages  in  its  fivour.  The  compamtivdy 
small  size  of  the  city,  the  proximity  of  its  lecture- rooms, 
laboratories  and  libraries  to  each  other ;  its  vicinity  to  the- 
sea  on  the  one  hand  and  to  a  varied  and  pietmesque 

country  on  the  other,  t  onil.iiiic  to  utTcr  exceptional  advan- 
tages to  the  student.  Not  the  least  of  its  attractions  is 
its  own  unchanging  beauty,  which  never  ceases  to  appeal 
to  the  eye  and  to  stimulate  the  imagination.  Long  may 
Edinburgh  remain  a  beacon  of  light  in  educational  ad- 
vancement, in  the  cnliivation  of  scientific  methods,  and 
ht  the  nuuth  ef  adentific  dioGOveix. 


PEJE  VALStCY'S  TRAVELS  IN  CENTRAL  ASIA 

Third  Journey  in  Central  Asia.  From  Zaisan  throuf^ 
k'hami  to  Thibet  and  the  Sources  0/ the  Yellow  Rtver. 
Bv  N.  M.  Prjevalsky.  Russian.  (St.  Petersburg, 
1883.) 

THIS  large  work  is  the  complete  account  of  the  third 
journey  of  Col.  Prjevalsky  to  Thibet,  notices  of  the 
pfftQgress  of  which  from  time  to  time  appeared  in  our 
pnges  during  the  year  18801.  The  first  jonxney,  it  will  be 
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was  performed  during  the  years  1870-73, 
when  this  distinguished  traveller  reached  as  far  as  the 
Lama  monastery  of  Cbeibssn  near  Lake  Koko-Nor,  and 
t )  Tsaidam,  fnit  was  forced  to  abandon  bis  intention  of 

};};nf;  to  I.hnssa,  and  so  retraced  bis  Step>  ti  Alnshan. 
From  thence  be  went  to  Pekin,  and  returned  to  Siberia 
acroM  tbe  Desert  of  Gobi  Tbe  second  Joomejr  was 
undertaken  from  Kuldja  to  the  Lake  Lob  Nor  across  the 
Tian*slian  Mountains.  On  the  third  journey  Col.  Prje- 
valsky  started  from  Zaisan,  passing  tbroogb  Baiind  Kbami, 
Sa-tzhei,  and  Tsaidam,  where  he  reached  the  country  he 
had  explored  on  his  first  journey.  He  now  proceeded  to 
carry  oat  bis  fbmMr  intention  of  gobg  to  Uiasaa,  and  he 
'-tnip;j!;1ed  over  the  great  plateau  of  Tnn-Ia  till  he  re  iched 
the  town  of  Boomtz.i.  At  Nap  thu,  in  the  neijjhbourhood 
of  (bis  town,  lie  was  informed  that  he  would  be  allowed 
to  proceed  no  further  in  the  direction  of  the  capit.al  of  the 
Dalai  I^nia.  He  was  then  a  little  more  than  160  miles 
from  Lhasaa.  Negotiations  wcic  .  .r  lcss:  he  was  not 
allowed  to  proceed.  Contenting  himself  with  taking  a 
portrait  of  the  messengers  from  tbe  Dahii  Lama,  he  turned 
northwards  and  retraced  the  long  and  wearisome  march 
across  tlie  Tan-la  plateau.  Tbe  winter  of  1879  80  was 
occupied  with  this  march  and  with  the  obserrations  upon 
the  manners  and  customs  of  the  people,  as  well  as  inves- 
tigations into  tbe  flora  and  fauna  of  tbe  district  he  was 
passing  through.  Prjevalslcy  possesses  in  an  eminent 
degree  the  buoyant  spirit  of  the  traveller  which  enables 
him  to  observe  calmly  and  critically  tbe  surroundings  in 
whicb  he  finds  bims^,  even  tluMtgb  be  is  overoome  with 
hardship  or  pressed  by  the  weight  of  disappointment. 
Returning  to  Tsaid.am,  he  set  out  on  his  way  to  Lake 
Koko-Nor,  where  he  had  been  in  the  year  1873.  He  re- 
mained in  this  nei;;hbourhood  for  some  time,  and  he 
followed  the  course  ot  the  Hoang-ho  tor  about  150  miles. 
This  put  of  his  journey  tndk  him  over  new  ground,  and 
liis  explorations  of  these  npperwaters  of  tbe  Yellow  River 
or  Hoang-ho  are  of  tlie  utmost  value.  He  followed  the 
course  of  the  river  as  far  as  Gui-dui,  which  forms  an  oasis 
amidst  great  arid  mountain-chains.  It  was  so  difficult  to 
advance  and  forage  was  so  scarce  that  Prjevalsky  turned 
back  from  the  Hoang-ho  and  directed  his  steps  towards 
Lake  Koko-Nor.  The  rain,  whicb  bad  stopped  for  a 
time,  recommenced,  and  was  often  accompanied  with 
severe  cold,  whicli  added  materially  !■>  the  discomforts  of 
the  jo  imey.  The  monastery  of  Cbeibsen  was  revisited 
after  tbe  IsqBse  of  about  seven  years,  and  there  Prjevalsky 
was  well  refei\cd  hv  !hc  priests,  wlio'.c  acquaintance  he 
had  made  on  bis  former  visit.  The  journey  was  continued 
tlirougb  Nan-sban  and  Aiaslian  amidst  tlie  wildest 
mountain  scenery,  till  a  descent  was  made  upon  the  great 
Desert  of  Gobi.  The  change  was  great  from  tbe  high 
mountmns  of  Paa-oa  to  tbe  waterless  expanse  of  die 

desert,  but  Prjevalsky  was  always  ready  with  his  note- 
book as  well  as  with  his  gun ;  and  the  result  is  that  this 
volume  contains  a  mass  of  information  for  tbe  ethnologist 
as  well  Is  fur  \hc  naturalist.  The  return  was  made  in 
safety  through  the  de  ert  to  Urga  and  Kiakhta.  This  is 
a  brief  outline  of  tbe  journey  recorded  in  (bete  ptges»and 
the  only  regret  one  has  is  that  so  few  amongst  ns  can 
read  the  language  in  which  it  is  written.  It  if  to  be 
hoped  that  the  vohmie  will  we  long  be  translated  into  oar 
own  language. 


The  simplicity  of  the  style,  the  novelty  of  the  subfcet, 
the  ifitercst  of  the  narrative,  and  the  (lersnnality  of  the 
writer^  who  has  reached  such  a  high  position  amongst 
advcntvWM  travellers,  combine  to  make  dils  n  most  bi> 
valnaUe  ne^tsition  for  the  library  of  the  aatnralist  as 
well  as  of  tbe  geographer.  Very  many  new  species  have 
been  obtained  of  ImA  pilants  and  animals,  and  one  ef  the 
most  import  l  it  of  the  discoveries  recorded  is  that  of  a 
new  species  of  borse.  Polyakoff  has  proposed  to  call 
tbis  new  speeiee  (of  wbleb  a  specimen  is  to  be  feoBd  in 

the  museum  of  the  Academy  of  Scien  ces  in  St.  Peterv 
burg)  after  the  discoverer — Equus  Prjet'olskii.  But  tbe 
new  species  of  plant*  and  animala  are  so  immerous  that 
it  has  been  proposed  to  apply  a  special  name  to  the  flora 
and  fauna  of  the  district,  which  are  found  to  dih'er  con- 
sideiabfy  from  diose  of  Western  CUna. 


OUR  BOOK  SHELF 

Deutsche  Kolouini.  Ein  Beitraf^  zur  liesser  Kennlidn 
des  Lebtm  und  Wirkens  unserer  /uxndUuU  in  aUm 
ErdteiUr.  Von  Karl  Emil  Jang.  (L^tpaig:  Fccjrtagi 
1884.) 

I)k.  |i  ni;  is  uell  known  a-;  an  :!  coniplisheiJ  writer,  beth 
on  the  scientific  and  economical  aspects  of  the  Au&traiiaa 
colonies,  in  wlUch  be  spent  some  years  His 
brochure  is  one  of  much  interest,  though  its 
subject  is  beyond  our  scope.  It  is  a  curious  fiact 
though  the  Germans  have  no  colonies,  they  are  prob^y. 
next  to  the  English,  the  greatest  colonisers  of  any  Eum- 
pean  nation.  Even  a  cording;  to  the  census  returns,  tii 
licrman  population  of  the  Liniicd  States  is  very  grea;, 
and  as  Dr.  Jung  ^hows,  it  is  mu^h  greater  than  it  sccm-. 
for  many  oi  the  earlier  colonists  have  Anglicised  tbeir 
names,  and  been  absorbed  in  the  general  population.  Tc 
the  culture  of  tbe  Sutes,  and  indeed  to  the  intcUectoa 
side  of  all  the  colonies  in  whicb  they  have  settled,  Ae 
Germans  have  laigdy  oontributed.  On  Jong  gives 
interesting  detuls  of  German  migrations  into  England 
Russia,  Australia,  South  Afrira,  as  well  as  the  St.ite;,  acc 
from  the  ethnological  standpoint  bis  hltle  work  deserves 
tbe  attention  of  the  scientific  stodent. 


d€  NordttukfUx 
U.  par  LdoQ  de  Rosay. 


Catalogue  de  la  BiUMkhut /• 
Cooridonn<<,  revu,  annote,  et  pal 
(Paris,  1883.) 

Thi^  collection  of  J  ipanese  works  in  all  departments  o{ 
literature,  which  appears  to  have  been  collected  by  Baroc 
Nordenski5ld  while  in  Japan,  has  been  presented  by  bin 
to  the  Bibiiothi<yBe  Koyale  at  Stockholm.    Tbm  editaa 
the  veteran  Japanese  scholar,  M.  de  Rosny^  of  Paria»  bsi 
not  been  satisfied  with  a  bald  catalogue,  bat  has  in  nam 
instances  added  descriptiv  •  and  analytic  notes  of  the  cot 
tent-,  the  character  of  the  work,  and  its  place  in  Japanes- 
literature  ;  and  although  the  collection  can  hardh  e^qja 
in  extent  and  value  those  of  several  European  librar 
we  arc  not  aware  that  such  an  excellent  caulogue  e\;<i! 
in  any  European  language.   The  whole  cont.i  ns  .abc::' 
1000  works  in  over  sooo  volumes  and  is  divkkd  and  ^ 
divided  by  M.  de  Roeny  with  macb  nicety.  The  aetea 
works  are  not  very  numerous.   On  tbe  exact  sciencrsj 
(arithmetic,  geouetry,  algebra,  astronomy,  Jcc)  there  a" 
only  104  volume-,  and  on  the  natural  sciences  445.  K.' 
most  of  tlir-^e  are  dated  prior  to  the  opening  of  t!v 
coimtry  to  t' i;  ci  yrcrs,  and  to  the  student  who 
examine  them  they  would  present  an  interesting 

tiire  of  the  state  of  scientific  knowledfe  at  

periods. 
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LETTERS  TO  THE  EDITOR 

^Jh  EdU*rdoa  tUlkMUmstl/ retponsibU  for  opinions  exprtsstd 
if  Ut  tam^miimU.  Neither  earn  ht  uHdtrtake  to  rrfttrm, 
tr  t»  eorretpemd  with  tki  writert  of,  refected  mammter^t. 
No  nuSte  is  taken  ofanonymtmt  ttmmitmcatums. 

flu  B£ter  urgently  requests  eortttfmimts  to  kerp  Iketr  Utters 
as  tktrt  as  pontile.  The  pressure  on  his  spact  is  so  great 
tktlitU  impossible  othenuise  to  insure  the  appear ame  even 
iftUUk  mnications  contain! ti  7  internling  and  tetvHfext*^ 

The  Dual  of  Krakatoa 

In  the  interesting  pa|>er  by  Mr.  John  Murray  and  the  Abb^ 
leoanl,  which  appears  in  your  last  number  (p.  585),  there  b  an 
reference  which  it  may  be  well  to  correct  without 
Way.  1  am  made  responsible  for  a  verbal  statement  concerning 
{jUMtoa  dnst  which  fell  in  Japan.  In  your  issue  of  the  ym. 
Ht  (p.  5aS)  a  letter  from  myself  will  be  found,  stating,  on  the 
■tkofity  M  Prof.  John  Milne  of  Tokio,  that,  contrary  to  the 
i^nal  statements  made  on  the?  subject,  no  dust  of  Krakatoa  is 
nown  to  have  fallen  in  Japan.  My  friend  M.  Rcnard  must 
nvc  mi~iauK  n>tood  t!ir  (  mmunication  which  I  made  to  him, 
iuch  wa->  til  the  fi.ll  nN iiij;  cfitct  : — I  have  had  the  opportunity 
f  examiniri};  a  i;rt  ;it  [uinil  'jr  of  specimens  of  the  dust  of  Kraka- 
» which  fell  at  (litVciciu  distances  fnim  the  volcano,  ranging 
i>m  50  to  nearly  lOOO  miles.  1  iu  'n-i  n  lkcted  at  the  greait  s! 
i<t^ncf  from  Krakatoa,  with  whitli  1  ,im  acquainteil,  is  thai 
hiih  fell  on  Ixiar.l  ;he  Arabella  in  lal.  5°  37  S.  and  lat.  88'  58' 
.,  Java  Head  bearing  S.  about  070  mile'-.  It  i>  certainly 
ne  lh.it  the  dust  which  ha?,  fallen  at  the  greater  di^tatvies  from 
le  volcano  contains  less  inajjnctitc,  au^ilf,  and  hypeisilii  lu-  than 
lat  docending  nearer  to  the  source  of  eruption  ;  and  thi-  olniou^ 
.pl.inalioii  of  this  is  found  in  the  greater  density  and  cornpaet- 
;>s  of  the  particles  of  ihoM;  minerals  as  compared  with  the 
scMjiatctl  glassy  fragments.  .At  the  s.ime  time  it  must  l>e  re- 
cmbcred  that  thi^  is  not  the  r///^ explanation  of  the  iiij^h  silica- 
ticentage  in  ;ht-^c  ashes.  The  prevailing  rock  in  tin-  i^l.inds 
id  on  the  ^li"r<-^  of  the  Sunda  Strait  a])]N-;irs  in  In'  :i  liyi'cr- 
Sene-augitc-iiiidc^ito,  tonlaiiiin;;  an  >miis\ially  large  projKtrlion  of 
brown,  ^l.is--y  ln^c.    I  hi-.  I>ase  contains  a  fai  higher  proportion 

silira  tlian  '.lie  inchjdcd  minerals  ;  anti  hence,  as  shown  by 

t!i<k  and  Fennema,  these  rocks  have  a  percentage  of  silira 
iK  iig  up  to,  and  even  exceeding,  70  per  cent.  The  same  Is  tnie 

the  pumices  formc<l  frOIB  fhe  gfinj  HBdesitc  rocks,  including 
It  of  Krakatoa  itself.  JoUM  W.  JUDD 

Hundeyi,  Kew 


On  January  13  I  collected  a  sample  of  <uiow  from  an  open 
Idf  ud  eiMmlncd  under  the  microscope  the  residue  left  by  its 
^nntion.  This  residue  showed  a  number  of  objects  which 
i  not  usually  found  in  atmospheric  dust.  Gicit  {weoantiona 
m  taken  to  pmtnt  the  entrance  of  dust  daring  etapwatioa, 
»  mesad  being  kept  covered  with  rdter-ptper.  Ciyitab  of 
nmon  salt  were  very  abundant.  There  were  numben  of 
li'  r  larj^c  (irisnatic  crystals,  colourless,  insoluble  in  water, 
i  doubly  refracting.  But  the  most  chsmrteriitic  objects  were 
autc  granules,  transparent,  coloaxlcn»  and  scattered  in  thou- 
ids  aU  over  the  field  of  the  micwacope.  These  were  insoluble 
mtor.  Muf  black  particles  were  visible  and  some  of 
•e  woe  attncled  by  tiie  aaagaet.  In  foct,  when  the  raag- 
:  was  swept  alawiy  over  the  rendne^  iu  poles  became  covered 
h  ban  Usick  oyiMHne  particles,  evidently  magnetic  oaide  of 
Ha  llowcveip  there  are  large  inm-woncs  in  this  vicinity, 
Ml  usiy  acconot  for  the  pretence  of  the  magnetic  duat.  To 
enniiie  tUa  sad  other  intefothig  pointa,  it  is  my  intcntkni  to 
mkie  the  anow  and  nda&U  reguarlydwing  the  next  twelve 
nihs  at  least. 

Il  speciBaen  of  anow,  fteaUy  Ulen  «o  Ifardi  10  showed  none 
he  prisBastic  ayatob  vefcirad  to  above,  ^mth  a  high  power 
f  amaO  crystals  of  abutardmpeaadprapertieafmeobserved. 
-  anian  graaalaa  ««f«b  hoaNwer,  to  lie  aecaakoc  with  crystals 
■rri— Mh  and  aawwiiir  nitratew  No  n^gpetie  dnat  was 
nd  intUsqiecfaBeii. 

"hese  results  are,  in  my  opinion,  in  Csvonr  of  the  diMt  theoiy 
he  renuurkable  sunset  phenomena  of  the  past  winter. 

W.  L.  Goodwin 
>ueen's  University,  Kingston,  Canada,  March  31 


'.8. 


ftllti>^y  (Apia  1)1  and  aaaaiplawaa 


for  dust.  The  in.oluhle  prisma  have  i  jmiilctcly  di''a|)|>eaied, 
and  the  minute  dust  is  present  in  much  smaller  proportion. 

W.  L.G. 

"Baifhqaakaa  and  Boildisga" 

Prof.  John  Milnb,  oTTokio,  refers  in  an  article  oodcr  this 
heading  (S'ati;rb,  voL  xxix.  p.  090)  to  buildings  in  Caraeut^^ikkh 
are  km,  ilightfy  pfnmielal,  hamJIUnefs,  asid  art  timmd  aUiir 
their fausvHthtrom.  BcingfornKwethantweatyyeaisavarideMof 
tUadty,  Ihope  I  nay  be  credited  with  knowing  aamediioK  of  its 
sidiflMtare,  and  as  mch  I  must  lay  that  certainly  die  honaaa  are 
generally  one-story  buildings,  hot  all  the  remainder  of  die  fore- 
going description  is  quite  CTToneous.  However,  I  do  not  wish 
to  nakeMr.  Hiine  aaaweraMe  for  its  inaeeoada^  aa  it  appears 
to  be  taken  from  a  Hdkaikma  article  publiriied  by  one  Horace  D. 
Warner  it  ^  AibMSe Mmthly,  M.-irch  1883.  This  article  is 
aawat  aodaeioaa  fietkm  from  beginning  to  end,  and  in  none  of 
tbe  atatements  it  pretends  to  «ve  with  graphic  seriousness  is 
there  any  idiadow  of  truth,  as  I  have  ]>oini«l  out  in  the  Amerieais 
yourual  of  Science,  July  1883,  with  respect  to  the  principal 
assertion  of  an  earthquake  said  to  have  been  witnessed  by  the 
author  on  September  7,  1882,  in  Caracas. 

House-building  in  our  gfKxl  city  is  of  the  most  ordinary  type, 
and  certainly  not  what  it  ought  to  \-v  in  a  place  whiili  .I'rcj'  !y 
once  was  ruined  by  an  earthquake  :  the  \v;ill>  .irc  built  <>i 

brick  and  mortar  ;  thi,  ri«.f,  are  very  seldom  l!;it.  but  have  avcry 
slight  inclination,  say  15  to  20  degree-.  1 1:ey  arc,  h<'»cvcr, 
made  too  lie  uy  by  a  thick  stratum  of  hiamy  nuid,  sjiKiid  over 
the  closely  loincd  l;iihs  (generally  the  stems  of  the  arborescent 
gr.iss,  .■in,n,i\^  j.tr, ') jm.t',-'.].  on  which  the  tilcs sTC ict  in attcr- 

iiately  convex  and  consavc  rows. 

'I  he  earthquake  of  Cua  (NAi  rKK.  vol.  \^  iii.  p.  130)  is  an  instance 
of  the  remarkable  influence  of  llie  soil  on  the  intensity  of  de- 
struction :  .ill  the  houses  built  on  the  riH'ky  liill  in  the  miiMIc  of 
the  town  were  ruined,  whilst  those  on  the  s  irrounding  alluvial 
|ilain  suftered  scarcely  any  damai^e.  The  same  happeneil  in  1S12 
in  C-Jracas  :  the  northern  part  of  the  citv,  where  th-  s?ratuui  of 
detritus  is  less  deep,  was  alnio-t  CMni|i)f.-ly  l;v!i  w.iste  ;  b'.it  the 
southern  part,  built  on  a  far  deeper  deposit  of  loose  matter, 
cxpericnceil  comparatively  SBiaB  deitmction.  A.  EnXST 

Caracas,  March  16 


On  the  TFanaaiaaion  of  Organic  Qcrma  tlirough  Coamical 
Spaee  by  llieteoflc  Btonea 

In  Ma  addendum  to  hia  walt'fcnawa  teetore  on  "The  Origin 
of  dM  Flaaetaiy  System  "  Prat  Hdndtoits  oaes  the  following 
renaaffcabk  aaaleaoe,  to  which  ao  ftr  aa  1  am  awan^  attention 
lias  not  Udierto  been  duccted : — 

"  But  even  those  germs  which  were  collected  on  the  surface 
when  they  reached  the  highest  and  most  attenuated  layer  of  the 
atmosphere  would  long  before  have  been  blown  away  by  the 
powerfid  di  a  tight  of  air,  before  the  stone  reached  the  denser 
parts  of  the  gaseous  m.ass,  where  the  compitsMon  wonld  be  aafi- 
cient  to  produce  an  ap|)reciable  heat." 

Ilclmholtz  is  conteiuiing  in  favour  of  the  [wssiblc  transmission 
of  germs  from  one  heavenly  body  to  another,  and  his  point  here 
is  that  the  germs,  owing  to  their  tieiiig  suioll  and  litjht,  will  lie 
more  rapiilly  retarded  (blown  bick)  on  reaching  the  fiisl  traces 
of  our  atmosphere  than  the  sloi  1  -  i;  wliii  li  ;lu  v  reside,  and  w  dl 
thus  esc.i|.e  t!ie  ^;re:it  rise  in  u  ihih  i .mire  to  wlii^h  the  stones  are 
subjcr:  in  I   1,-11     sue  <  ['Irii  'ion  .unl  ait  c >iti j iressitjn. 

Now  when  a  germ  just  leaves  its  meteorite  its  velocity  is  equal 

toAatoftheneteofite.   If  ai  be  the  nuns  of  the  germ,  — 

2/ 

will  be  the  heat  dcvclo|x-il  in  destroying  ita  vdodty.  Were  all 
this  best  to  go  to  raise  the  temperature  of  the  germ,  the  rise  in 

temperature  would  be  /  »  -jy  s  being  the  thermal  capacity  of 

the  germ.  This  shows  th.at  the  rise  in  temperature  is  independent 
of  the  masii  of  the  Ixxiy  brought  to  comparative  rest  by  the  atmo- 
sphere. In  reality,  since  the  genu  experieneea  a  greater  n 
ing  acceleration  than  the  stone,  its  temperature  must  rise 

more  rapidly  and  consequently  higher  than  that  of  the  I  

Further,  the  terminal  velocity  of  the  germ  will  be  less  than  that 
of  the  stone,  which  will  conduce  to  further  raise  the  tenpentore 
of  the  former.  Of  comae  neither  the  atone  nor  the  Htm  «■!  get 
all  the  heat  generated,  but  this  cannot  material^  oflect  Uw 
ipitiBa,  I.  H.  SnwABT 

ttyaicd  lidNNatmy,  Royal  CoOsfa  of  Sdcnee  fa  Inland 
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Instinct  of  Magpies 

I  HAVF,  rcai  in  Natitrf.  fp.  42S)  your  correspanUent's  letter 
rclaiive  to  the  in>tinct  shown  by  nnspie*  in  Scotland  as  to  the 
time  for  comint-ncini;  ihcir  nc-.i-huiljing.  which  goes  10  far  as  to 
assume  that  tlii^  |iar(icularly  cunninj;  bird  is  capable  of  fixing  a 
certain  day  in  March  (the  Sunday  after  thi:  i6th  as  I  remember) 
a»  the  invariable  time  to  start  the  nesi.  And  the  writer  observes 
that  it  would  be  well  to  nscert;\in  if  difference  of  latitude  made 
any  difference  in  ilic  iii.i;^()ies'  calculation.  Now  I  live  in  the 
riouth-east  of  Ireland,  a  raaod  manjr  drarecs  south  of  your 
correspondent's  Scotch  magpie*'  locality^  and  h  M>  happens  that  I 
have  for  the  last  tweotf  yean  observed  the  oeM-miilding  of 
magpies,  who  have  enjoyed  undisturbed  poisession,  and  who 
invariably  boild  in  the  trees  clo«e  to  my  house.  It  it  carious 
that  this  coloay  (if  a  single  pair  may  so  l>c  eslled)  never  in- 
creases—four young  "mags"  are  brought  out  every  year— hnt 
though  I  have  observed  ooogregations  oiten  or  fonrteentt  timeii 
the  breeding  birds  never  exceed  two.  Tlie  yowf  birds  aevWt 
like  rooks,  join  a  colony  near  their  patenuil  otati^  bat  an 
shipped  odr  to  new  localities.  IcouMnMotioomanylnitaorBy 
mwiek'iiMiact— "thdr  tricks  and  their  mannezi"-^  iriO 
coafUK  mysdf  to  dw  atat-bnUding:  They  never  repair  or  r«- 
ocenpy  an  old  ocrt.  A  nair  one  is  eoutnoled  every  year,  and 
always,  each  year,  in  a  diflotnt  tree.  Their  nest-buildii^  is  a 
•tfioos  labour,  and  takes  a  long  time.  So  thcv  begin  early  in 
'the  sites  often  widi  much  deliber&oo.  The 


woikis  cfitend  4W very  early  in  the  morning,  and  the  "mags" 
addoB  woifc  b  die  daytime.  Abont  the  end  of  March  this 
domed  neat  with  its  two  openinj^s  is  finished,  and  the  laying  of 
eggs  commenced.  I  am  quite  certain  that  the  middle  of  March 
Is  not  the  time  of  Iwitjinning  the  nest,  and  this  is  important,  as 
the  claim  set  up  for  the  magpies  instinctive  knowledge  of  dates 
therefore  falls  to  the  ground.  I  do  not  conceive  it  (xissiblc  to 
prove  that  in  this  particular  magpies  have  a  more  hit;)'h  1  '  loped 
instinct  than  most  other  birds;  all  have  their  n  irui  il  .une  of 
nesting,  although  there  may  l>c  cases  of  aluvHin  illy  I^ile  nr  early 
building ;  hut  as  to  the  magpies  or  any  other  bird  beiii-^  able  to 
fix  l  ite,  cvn  ily  to  the  day,  it  is  unpcOTCd  and  incrcilible. 
Inimag,  Stooyford,  Co.  Kilkenny  James  Gravks 


Cma  at  Victoria  StatloB 

That  the  cats  should  repose  lumfuriably  amidst  aO  the  niil--e 
an  ]  vibr.aliiin  of  a  biisy  railway  i-.  not.  after  all,  to  be  much  wun- 
dert'l  at.  Aiuiii,il>  uuith  nvire  'lefenL'ele-.-.  and  timid  have  found 
out  thai  they  need  not  Ije  afraid  of  either  the  vibration  or  the 
trains,  although  they  do  n()t  seem  to  have  disrnvcred  that  if  they 
(jet  in  the  way  of  the  trains  they  arc  cither  maimed  or  kille<l. 
For  instance,  along  the  London  'and  North- Western  Railway 
tiLtween  Manchester  and  I,ivi  rp«xd,  which  carries  an  ennrmoiisly 
heavy  trafTic.  rabbit^  fnirr'Av  alnio-t  iiiini'-i!i:Uely  beneath  the 
liillasi  forming  tliL-  prnn  anrnt  way,  atid  I  have  often  seen  them 
sittinij  nearer  tr.  (he  'rain  tbin  mo'.l  human  In-ingH  would  like  to 
stand.  It  is  straiiL;!',  bnw,  •  !,  'bit  abmi^  this  lino  of  railway, 
which  is  one  of  thi' 'ildr.'  •  i-i  1  ivd.'.nd.  iirub- r  ih.-  rabbits  nor 
the  proHse  and  pant idrtL-.  iiuMj  It.unt  tluu,  thou  ;li  the  train  is 
not  to  V>e  rlrra<led  as  a  man  is  dieailed,  it  is  usually  fatal  to  tho^e 
who  are  si  nick  bv  il.  All  lli''-.e  trcaturc-s,  as  well  as  hares, 
]»heasants,  <S.c.,  are  ri iri'-tantlv  beint^  nm  over  by  p.rssing  trains. 
A  hen  giinise  or  partridjje  will  fiLi)tiiMrly  take  her  brotw!  on  to 
the  railwny,  no  doubt  for  the  piiipo^L-  of  du^tinf;  iheinselvcs,  and 
i«;-ct  with  this  fate.  The  survivors,  however,  tlo  not  seem  (o 
take  wanting  by  the  occurrence.  The  same  may  l)c  said  of  the 
telegraph-wires,  against  which  the  liirds  arc  constantly  flyinjj. 
The  number  kille<I  in  this  way  is  consiilerable.  This  is  the 
more  remarkable  becaus4?  alon^  this  line  wild  animals  have  had 
such  a  lengtheneil  experience  of  rail  and  wire  that  one  would 
suppose  it  might  have  tat^ht  them  wisdom. 

ROORB  PBKSnSCGTON 
Wild  Duck  laying  in  Rook's  Nest 


With  icfeiaice  to  Mr.  Willman's  ante  in  NATtntc  573). 
l]have  met  with  aevenl  intances  in  linoolnahiie  of  win  ondn 


rough  grass  in  the  centre  of  •  plaatatioB  •  mile  or 


bum 


pond  or  running  stream. 
Junior  Athemeum  Clab^  April  si 


John  CoEDBArx 


nesting  at  a  ooaaderable  he^iit  above  the 
an  oak  in  *  phntatiop  in  the  old  nest  of  a 
ivy  on  a  ndaed  wall,  and  on  fhe  top  of  a  stmw  stade ;  oaee 
nUi  on  the  roof  of  an  old  bean  stac*  in  the  marches.  I  have 
kujwB  a  wild  dadt  nest  00  the  sroand  amooigst  bnmUes  and 


Seieoee  and  the  Poblle  Senrlce 

Thk  public  are  greatly  indebted  to  your  corrcs]«on:lcnt  for 
drawing  attention  in  Nature  of  March  27  (p.  511 1  to  the 
astounding;  proposal  of  the  War  Office  to  adopt  the  scheme  of 
cxain:natiun  iii.M.Til>eil  by  I-t>rd  Morley  in  the  Hou^  of  Lords  oo 
March  27 -  a  scheme  s<>  atisolutely  retrogressive,  and  oppo»cd  to 
the  recommendation^  of  the  Public  School  Commission  of  1S62 
ami  of  the  Corainis^ion  i>n  Scientific  Instruction  in  1S72  (cniri- 
poscd  of  many  eminent  men  and  jiresided  over  by  the  Duke  of 
Devonshire),  and  to  the  rapidly  strengthening  opinion  in  favour 
of  education  in  science.  'I'hc  (•overnmcnt  must  be  adccd  lo 
wi:!i draw  the  scheme.  S. 

Wbittington,  Chesterfield,  April  16 


THE  HONG  KONG  OBSERVATORY 

I.  TT  was  found  to  be  impossible  to  select  a  suitable  site 
*  for  the  new  Ubservatory  near  the  city  of  Victoria,  as 
the  mountains  shut  off  from  view  a  large  section  of  the 
southern  sl(y«  extending  up  to  35*  of  lUtitudc.  It  is  for 
the  same  reason  impossible  to  detennjne  the  difectiaii 
and  velocity  of  the  wind  accurately  near  the  UNra. 
Besides  it  is  likely  that  the  lierruginoas  rodcs  vodd 
deviate  the  pliMib>liii^  not  to  wumaa.  the  magneiic 
needles. 

2.  The  Observatory  was  therefore  built  on  the  peninsula 
of  Kaulung  opposite.  It  stands  on  the  top  of  Mount 
Elgin,  a  small  Dill  built  up  of  decomposed  granite,  rising 
abruptly  on  all  sides  from  the  surrounding  levd  ground, 
and  culminating  in  two  humps  distant  over  300  feet  ftWB 
each  other.  The  top  of  one  of  these  is  fltt,  and  fvms, 
roughly  speaking,  a  cfrde  of  about  MO  feet  til  diameter, 
and  I  to  feet  above  mean  sea-level.  Here  dlB  auuB 
building  is  situated,  about  75  feet  south-west  of  whidi  the 
stands  for  the  meteorological  instruments,  includiog  the 
self-recording  r.iin  gauge,  are  placed.  It  commands  an 
unobstructed  vic.»  of  the  sky,  the  tops  of  the  hills  riising 
only  about  seven  degrees  above  the  horijton.  The  mag- 
netic but  is  erected  on  the  other  prominence,  the  top  of 
which  was  levelled,  and  forma  a  rectangle  36  feet  by 
30  feet. 

3.  The  situation  of  the  Observatory  is  rather  secltided. 
It  is  surrounded  by  villas  and  summer  residences ;  and  the 
picturesque  town  rising  opposite  on  the  side  of  the  steep 
mountain  at  a  distance  of  a  couple  of  inilcs,  and  the 
harbour,  filled  with  the  most  bewildering  mixture  of  men- 
of-war  and  merchant  ships  belongia;;  to  nearly  .-ill 
natiomalkie^  aad  literally  swarming  with  boats  and 
sampans,  make  iqp  a  charming  view  from  the  verandas  of 
the  Observatory,  which,  on  the  other  hand,  fonns  a 
prominent  object  as  aeen  from  the  towa  aad  hariXMv. 

4.  I  was  appointed  to  take  charge  of  the  Observatory 

on  Nf.arch  2  last  year,  and  when  !  arrived  in  tl.c  coloay 
oii  July  28,  the  foundations  of  the  building  h.»d  been  al- 
ready laid.  It  was  then  crcrtcd  under  my  superintendence, 
and  I  was  allowed  to  arrange  every  detail  to  suit  the 
requirements.  By  January  i  the  main  b.iilding  was  so 
far  finished  that  1  could  take  up  my  residence  there,  aad 
start  tri-diumal  meteorologicat  observations,  and  issue  a 
daily  weather  renort,  oontainuig  also  information  coa- 
ceming  the  dhfecoon  and  force  at  wind  indicated  by  die 
gradients,  based  on  telegrams  received  from  die  Treaty 
I'orts,  Manilla,  and  Nagasaki.  I  recdve  a  telegram 
from  Wladivostock  in  addition.  The  observations  ard 
made  at  10  a.m.  and  at  4  p.m.  on  the  previous  day. 

5.  The  main  building  of  the  Obsen'atory  is  a  rcctan^Li- 
lar  block,  83  feet  long  and  45  feet  wide  (not  including  the: 
tiaasit-room),  the  architecture  of  which  doescmdit  to  the 
Surveyor-General's  department.  The  upper  floor  is 
devoted  entkely  to  my  qjaartera.  The  ground  floor  < 
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prises  four  rooms,  each  20  feet  long,  16  feet  wide,  and  14 
feet  high.  In  the  enir.incc  hall  is  placed  the  telegraphic 
aapamus ;  to  the  right  is  my  private  office,  where  tlic 
mcary  to  placed,  contained  io  glaxed  teak-wood  book- 
cases, to  protect  the  books  from  insects  in  the  cummer. 
I  have  already  received  extensive  donations  ftvm  scientific 
imtilwtkns  in  aU  peits  of  the  world.  The  raom  next  to 
tUs  contains  the  clocks,  whfdh  are  fixed  to  hrick  piers 
neatly  coverc?  with  teak  wood.  The  pici^;.  which  rest  on 
cement  concrete,  arc  carried  duwn  6  sVet  below  the  ground 
in  boles  lined  with  bricks.  Licliind  this  is  a  amell  room 
in  which  the  galvanic  batteries  arc  placed. 

6.  The  mean-time  clock,  which  is  to  discharge  thetimc- 
ball  automatically,  is  furnished  with  a  magnetic  apparatus 
for  setting  to  correct  time  without  touching  any  part  of 
the  c  lock.  The  time-boU  will  be  dropped  at  Ti im-ah'at-sui 
Point,  opposite  the  hatbonr,  about  a  mite  from  the  Obser> 
vatory.  It  is  6  feet  in  diameter.  Opposite  the  mean- 
titre  clock  is  the  sidereal  standard  clock,  which  is  of  the 
most  finished  constniction.  It  comiminicatcs  liy  "ire 
with  a  sympathetic  dial  pliced  in  the  transit-ronm.  The 
f.icc  of  the  latter  is  black,  .Tnd  the  hands  and  the  hL^ircs 

l  e  white,  which  I  found  very  convenient  at  Mat»:rec 
)servatory,  but  unfortunately,  Messrs.  Dent  and  Co., 
who  made  all  the  horologisal  apparato*.  have  omitted  a 
aecood  every  minute.  For  immng  a  clironograph  such 
an  arrangement  is  most  desirable,  but  it  is  rather  awkward 
in  observing  with  eye  and  car.  The  clork^room  contains 
•he  rt  lays,  and  alto  oi«e  sidereal  and  two  meao'time 

iironomcters. 

7.  The  transit  irstrunifnt,  by  Troughton  and  Simms,  is 
placed  in  a  wing  room  painted  dark  gray,  14  feet  s(^uare 
and  14  feet  high,  next  the  clock>room  The  meridian 
opening  is  i  foot  wide.  The  tranttt  instrument  has  also 
a  delicate  level  fur  observing  tenith  distances  according 
to  Talcott's  method.  The  pivots  are  made  of  diiUed  bdP 
metal,  a  material  which,  I  believe,  whs  intmduced  to 
astronomical  instrument-makers  by  Rrinklcy  of  Dublin, 
whose  instrvtr.ents  remain  serviceable  up  to  this  dav, 
while  the  pn uts  of  tr.insit  instruments  of  much  later  date 
ire  corroded,  being  made  of  stt-el  a  material  that  should 
not  be  used  except  where  unavoidably  necessary.  An 
adjustable  meridian  mark  is  placed  on  a  pier  66  feet  north 
af  the  transit  instrument.  It  is  observed  through  a  lens 
3f  that  focal  length,  which  is  fixed  in  the  meridian  o;en- 
ing  of  the  transit-room. 

8.  To  the  left  of  the  entrance  hall  is  the  general  oilice 
md  computing  room,  next  to  which  is  the  room  where 
l.c  barometers,  as  well  as  the  self  recording  thermograph 
inj  barograph,  are  [ilaced.  Behind  this  is  a  small  room 
1  ,it  ^er^es  ^1  >  .t  photographic  laboratory.  K\ery  part  of 
hc'C  two  rooms,  including  ceilings,  floors,  and  furniture 
s  painted  dark  red,  and  there  arc  onlv  a  few  panes  of 
;lass  in  the  windows,  which  are  glazed  with  double  red 
^lass.  The  thermograph  is  supported  by  massive  blocks 
if  wood  fixed  on  solid  masonry,  bet  the  barograph  is 
ilaced  on  a  stand  merely  scrnred  to  the  Hom;  The 
screw  that  holds  the  seifrq^istering  theimogmph  Is  made 
>f  zinc. 

I).  Over  the  upper  story  of  the  building  a  turret  rises 
>  feet  above  the  flat  roof.  This  holds  the  self-recording 
)arts  of  the  anemometer,  which  is  erected  on  top  of  ir. 
The  cups  are  45  feet  above  the  ground.  Tlie  roof  forms  a 
lonvenient  platform  for  makmg  observations.  The  sun- 
ihine-iccorder  is  placed  in  a  groove  in  the  coping-stone 
m  the  parapet,  34  feet  above  the  Kroond.  Lightning 
nnductors  are  placed  on  the  two  chimneys.  They  rise  a 
iew  feet  higher  than  the  anemometer. 

10.  A  one-storied  bloik  of  outbuilding*,  containii;.; 
ervants'  quarters  anil  store-rooms,  communicates  with 
he  main  Imildmi,'  by  a  covered  passage. 

11.  The  magnet  c  hut  is  17  feet  long,  13  feet  broad,  and 
\Kt  roof  rises  1 1  feet  high.  It  1.  made  M  wood,  painted 
»me  white  ouuide  and  inside.    Bamboo  dilps  indeed  of 


nails  were  used  in  its  construction,  as  well  as  in  that  of 
the  furniuire.  It  has  double  do.irs,  louvercd  and  glized, 
to  the  north  and  south,  and  two  windows  on  either  side, 
as  well  as  two  windows  in  the  roof,  which  is  convenient 
fur  reading  the  verniers,  t  n  top  of  massive  teak-wood 
blocl  s  sunk  3^  feet  in  the  grouna  and  rising  4  feet  above 
the  floor  are  placed  the  dip-circle  and  the  unifilarmag^ 
netometier.  All  the  instraments  were  brought  oat  saMy, 
except  the  dipping  needle,  which  appear  not  to  have  been 
sufficiently  cleaned  before  packing.  The  hut  is  very  com- 
fortable, and  forms  therefore,  in  my  opinion,  a  contrast 
to  other  structures  used  for  making  magnetic  observa- 
tions, in  arranging  uhu  h  the  i  nport.itice  of  attending  to 
the  comfort  ot  the  ob-crvcr  m  i-  e  hut  is  but  too  often 
lost  sight  of.  The  deviation  is  only  47  mmutcs  easterly. 
The  dip  is  32  degrees  (north  end  dipping).  A  broad  road 
leads  from  the  main  buildhig  to  tte  magnetic  hut.  This 
road  is  broken  in  the  middle  by  a  depression,  across 
which  a  bridge  will  shortly  be  built. 

12.  Heside  this  road,  at  a  distance  of  about  75  feet  from 
the  main  huilding,  it  is  intended  to  build  a  small  hou.se 
lor  the  ,i--ist,int>,  and  near  this  has  been  selected  the 
site  for  the  retractor  of  6  inches  aperture,  the  loan  of 
which  I  was  promised  by  the  Astronomcr-Koya).  That 
will  complete  the  outfit.  W.  DOBERCK 

Government  Astronomer 

Hong  Kong  Observatory,  March  11 


THE  CEDAR  FOREST  OF  CYPRUS 

TN    1S79   .Sir  Joseph    Hooker  coimminicated  to  the 
Linnean  Society  *  the  unexpected  discovery  of  a  form 
of  the  cedar  of  Lebanon  {Ceiirus  libani  w.hm^fUm, 
Hook,  f.)  by  Sir  Samuel  Hai-er  in  Cyprus 

The  following  extract  from  a  letter  lately  received  by 
the  Director  of  the  Ro>al  Gardens,  Kew,  from  Sir  Robert 
Biddulph,  K.C.M.G.,  C.B.,  the  High  Commissioner,  gives 
a  more  detailed  account  of  the  forest,  and  will  no  &abt 
be  interesting  to  many  readers  of  NATO  re  :— 

**  Cyprus,  March  25 
"With  regard  to  the  cedar-;,  I  went  last  summer  ai! 
through  the  thickest  part  of  the  forests,  including  the 
cedar  forest,  and  I  am  able  to  give  you  some  of  the  par- 
ticulars you  ask  for,  having  noted  them  at  the  tiroe<  The 
cedar  forest  oocnpies  a  ridge  on  the  principal  watcrslMd 
of  the  sootbem  range,  and  about  filteen  mites  west  of 
Mount  Troodos  The  length  of  the  forest  is  about  three 
miles,  its  breadth  very  much  less.  A  few  ootlyin-;  cedar- 
trees  were  visible  on  neighbouring  hills,  but  on  the  ridge 
they  were  quite  thick,  and  probably  many  thousands  in 
number.  I  took  the  hei^jht  above  the  sea  by  an  aneroid 
barometer,  and  found  it  to  Ikt  4300  feet.  The  trees  are 
very  handsome  and  in  good  condition,  but  comparatively 
young.  The  smallest  seemed  to  be  from  ten  to  fifteen 
years  old  ;  the  largest,  I  am  told  by  the  principal  foieat 
oAcer,  are  probably  not  over  sfacty  or  seventy  years.  The 
worst  feature  is  that  there  were  no  seedlings  or  joung 
trees  under  ten  years  ;  and  indeed  this  is  the  same  with 
regard  to  the  pine  forests.  It  would  seem  as  if  the  great 
influx  of  goats  has  l>een  comparatively  recent.  I  made  a 
tour  through  the  heart  i  f  the  forest  hist  .\ugust.  I  srartei 
from  a  point  on  the  west  coast,  and  trom  thence  ascended 
to  the  main  watershed,  and  kept  along  the  top  till  I 
reached  Mount  Troodos,  taking  three  days  to  do  it.  The 
country  through  which  we  parsed  on  the  first  day  was 
perfectly  uninhabited,  and  a  mass  of  hills  and  forest, 
chiefly  Piimt  wmHtima  [P.  Mepemis]  and  the  Ilex. 
The  trees  >»ere  in  very  great  number,  but  there  was  a 
sc.itcity  of  \oung  trees,  .ind  mOs.t  of  the  old  ones  had 
bfi  n  :,i|ipcd  for  resin.  On  the  second  day  we  passed 
through  (he  ccdtr  forest,  and  the  same  sort  of  country  as 
before,  the  Pituu  Larido  beginnii^  at  an  altitude  of  4000 

*  y«MnK.  £Am.  Stt.  Btl.  s«iL  pfw  sir*iS^ 
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feet  We  got  as  far  as  the  nenastefy  of  Kikko  that  day, 
and  the  next  day  I  continued  along  the  watershed  to  the 
camp  at  Troodos.    Our  road  as  far  as  Kikko  was  a  mere 

track  on  ihc  side  of  tlie  hill,  in  some  parts  rather 
dangerous,  and  we  had  to  load  our  ponies  on  foot,  in 
Hiany  parts  very  steep.  Tlic  ditlicuUy  on  the  road  is  the 
waot  of  water  at  that  elevation.  Wc  halted  the  first  night 
at  a  beautiful  spring,  but  we  had  to  carry  with  us  food  for 
man  and  beast  for  the  whole  party,  muleteers,  &c  The 
scenery  was  wild  and  tomaatic.  This  spot  is  the  centre 
of  the  '  moufflon '  ground ;  three  of  them  vott  at  the 
spring  when  we  approached  it.  It  gave  me  a  ctearer  idea 
of  the  forests  of  Cyprus  than  I  ever  hid  before. 

"  We  have  bad  a  great  deal  of  rain  this  winter,  and 
tbe  ommtry  is  dothed  with  vegetatioQ." 


MINERAL  RESOURCES  OF  THE 
UNITED  STATES^ 

THIS  voltune,  published  bjr  tbe  United  States  Geo- 
logical Sur\'ey,  is  the  first  statistical  report  upon  the 

condition  of  the  mining  industries  of  the  United  States, 
and  contains  murh  valiialile  information  concerning  the 
>freat  and  ever-increasing  production  of  metals,  especially 
m  the  States  west  Off  the  Missouri  and  the  Rocky 
Mountains. 

In  addition  to  the  coliunns  of  figures  of  weights  and 
vahiea  Cfutstituting  the  statistical  matter  proper,  the 
author,  or  rather  nis  coadjutors,  for  the  volume  is  the 
MTOric  of  many  contributors,  h«ve  fumisliBd  notices  and 
descriptions  of  processes,  especially  in  the  metallurgical 
jection  ;  ;ind  n  review  of  the  course  of  the  markets  for  the 
preccdint:  eight  years  (to  1S75)  is  given  for  each  im- 
poriant  in"tal.  Hy  a  curious  pro^i^ion  in  the  Act  of 
Congress  providinj^  for  the  publisation  of  these  statistics, 
the  held  is  restricted  to  nimeral  products  other  than  gold 
and  silver,  but,  in  order  to  present  as  coTiplete  a  view  of 
the  total  output  as  possible,  the  best  available  figures  of 
the  production  of  precious  metals  aie  given  in  a  concise 
form.  This,  though  valuable,  is  rather  (Usappointing,  as 
V  e  miss  the  interesting  accessory  descriptions  which  are 
^ivcn  in  other  parts  of  the  volume.  How  important  the 
production  of  these  metah  has  Ijcen  dnrniK  tlie  last 
([uarter  of  a  centurv'  is  seen  in  the  statement  that  the 
Aggregate  yicKi  up  to  the  iiuddle  of  last  year  has  been 
2707  tons  of  ^'old  and  15,6815  tons  of  silver,  and  of  these 
enormous  quantities  less  than  i  per  cent,  of  the  gold,  and 
none  of  the  sdver  was  raised  before  1 858  At  the  present 
tiflM  the  annua]  prodoction  varies  from  is  to  16  millions 
sieriiac  comage  value,  divided  about  equalljr  between 
gold  and  silver,  the  latter  being  usually  a  little  in  excess. 

The  coal  raised  in  the  different  Strites  i^  a  little  over  87 
million  tons,  of  winch  29, 1  ro.rxo  unib  were  anthracite  and 
the  rcmamder  Ijiluininons  loiil.mil  lij^nite  of  all  kinds,  and 
.s:>rae  anthracite  mined  "outside"  of  Fciuisylvania,  the  re- 
corded value  bdng  i/^^jpAfiOid.  The  above  tot  tb  represent 
1*8  ton  per  head  per  anaom  of  the  population,  which  is, 
however,  somewhat  less  than  the  consumption,  in  addi- 
tion to  enonnoos  quantities  of  wood  and  charcoal 
Among  the  most  interesting  recent  developments  are  the 
Tertiary  and  Crct  iceous  coal  b  1  i:'. ;  \\  b.i  li  rx-cnd  along 
t  ie  base  of  the  Rocky  Mount nn^  .mil  are  also  seen  at 
different  points  on  the  Pa<  iti  t O.i^t,  the  total  area  of 
t'lese  being  reported  as  greater  than  those  of  the  Car- 
boniferous formations  proper  in  the  Eastern  Stales. 
These  areas  are,  however,  marked  as  doubtful  by  the 
author.  At  Crested  Butte  and  Irwin,  in  the  very  heart  of 
tbe  Rodnr  Moantainsy  both  anthracite  and  good  coking 
coals  are  RNmd  in  thcM  newer  fenaations,  the  quality  of 
the  latter  especially  being  comp-irable  with  the  coal  of 
Connellsville  or  tbe  best  coking  coal  in  Pennsylvania. 


'  "  Mineral  Resources  of  1 
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Theinmioduury  of  the  United  States  is  now  < 
importance,  and  the  subjea  is  well  treated  in  a  pqper  < 
trimited  by  Mr.  J.  M.  Swank,  the  well-known  secretary ef 

the  American  Iron  and  Steel  Association.  The  iron  ore 
raised  is  in  round  numbers  9  million  tons,  and  the  pig 
iron  made  from  it  4,623,000  tons.  The  value  of  the  I.tt:er 
is  given  at  2l,267,t>oo/.,  which  is  only  a  fjw  pounds  lea 
than  that  of  the  gold,  cr,  ropj'Cr.  and  lead  taken  to- 
gether. The  largest  production  of  iron  ore  is  in  the  dis- 
trict producing  the  ricliest  quality,  namely  Lake  Superior, 
whose  yield  of  aM^oootons  is  comparaUe  with  nose  ol 
the  other  great  liematite  disttictt  or  the  worhl,  F■nes^ 
Whitehaven,  and  Bilbaa 

The  United  States  are  now  among  the  largest  prodnoea 
of  copper,  and  here  wc  arc  met  by  the  peculiarity  of  the 
unequal  distribution  of  the  producing  centres.  rhus,ol 
a  tot.il  proihict  of  40,903  tons,  25,439  tons  were  from  i. 
single  district,  namely,  Lake  Superior,  and  of  this  agais 
the  larger  proportion,  14,309  tons,  was  from  a  single 
mine^  the  "phenomenal"  Hccla  and  Calumet  of  Hoiightas, 
Michigan.  Tbe  Lake  copper  is  entirely  produced  fron 
the  native  metal,  and  is  of  the  hi^icst  ocpee  of  parit|: 
Latterly,  however,  a  competitor  of  some  tmpactance  ha 
ari-;en  in  the  south,  in  the  barren  desert  country  of  kr- 
7ona,  where  masses  of  carbonates  and  oxides  have  beer, 
discovered  in  considerable  qumtity  under  conditicci 
resembling  some  of  the  famous  mines  of  South  Au:.t!  il.i 
The  handling  of  these  ores  is  not,  how-cver,  easj\  Th* 
smelting  must  be  done  on  the  ^wt,  and  when  the  furnaces 
are  at  a  distance  from  rail way^tbO  coke  used  may  cost  fro^ 
\ol.  to  15^  pec  ton.  The  mo'it  remaritable  mine  in  tfcii 
disuict,  the  Copper  Queen,  has  already  paid  laopaoL  ii 
profits,  and  praaoces  copper  at  a  cost  of  4|<£  tn  sut.  yet 

pound. 

Lead  is  another  metal  in  which  the  United  .States  ha« 
taken  a  prominent  position  during  the  last  few  years.  ib» 
product  bein^  now  132,890  tons,  while  in  1S70  :t  «  is  o- 
1 7,830  tons.  This  great  increase  is  due  to  the  dcvelopaxs: 
ofsevemltmportant  groups  of  mines  in  the  Western  .Stau^ 
but  man  pactlcolarly  in  Uuh,  Nevada,  and  Cokvadx 
the  latter  State  alone  |>rodacing  58,642  tonsi,  or  nesri; 
half  the  total  production  of  the  country ;  while 
1873  tlie  State  was  credited  with  only  56  tons.  Tki 
enormous  increase  is  due  to  the  development  «< 
the  carbonitc  deposits  of  Leadville,  in  the  Roi' 
Mountains,  where  ores  cont. lining  dtil}'  lo  to  20  [Kr  '  i^i- 
i  of  lead  are  smelted  in  enormous  qu  tnttties  to  obtain  :> 
silver  and  g(dd  contained,  which  are  relitively  high  - 

eropoction ;  the  pig  lead  or  ''base  bullion"  prooacn 
eing  sent  eastward  by  railwajtollie  refineries  at  Oaata 
Chicago,  St.  Louis,  Pituharg,and  even  Now  Yorlc  IW 
information  given  in  the  volume  concerning  this  impottBi 
branch  of  in  lu^try  is  so  full  that  it  wiU  be  a  wdosnse  flS\ 
to  the  library  of  every  metallui  jiist. 

Another  important  and  almost  specially  Ai..  r  .i: 
mineral  industry  is  that  of  petroleum,  the  product.]^ 
being  restricted  to  the  States  of  Pennsylvania,  New  Yaq 
California,  West  Virginia,  Ohio,  and  Kentucky,  the  lii 
four  being,  however,  insignificant  as  compared  with  til 
first  tluee.  Hem  ag^a  ttere  is  a  considerable  dispaiin^ 
the  States  of  Pennsylvania  and  New  Yortc  yielding  6t.ai 
barrels  daily,  while  in  (raliforni.i  the  annual  total  is  3«i| 
70,000  barrels.  The  barrel  contains  42  gallons  i'i. 
measure,  whi:h  is  the  same  as  the  old  En^!:-h  <r-*i 
gallon  of  23!  cubic  inches.  The  consuming  power  o:  tbt 
world  seems  in  this  article  to  have  been  passed  b)  tJS 
supply,  the  average  price  of  ^\s.zd.  per  barrel  ia 
having  fallen  to  3^-4^^  in  1883.  Notwithstnnd^  ll| 
great  fall  in  price  the  total  produce  of  the  |«ar  is  vsM 
at  ;£4,74o,ooo,  or  about  one-half  more  than  tihat  of  dl| 
copper.  I 
The  minor  metallic  and  other  minerals  arc  of  less  ,t>- 
portance,  but  their  statistics  arc  set  forth  in  consideraii* 
detail  in  other  parts  of  the  volume,  which  we  hope  tt  1 
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reprinted,  if  not  anmuilly,  at  U-.ist  ;it  short  intervals  of 
years,  as  furnishing  one  of  the  most  valuable  contributions 


to 


THE  LATE  DR.  ENGEUfANN 

SO  many  years  have  elapsed  sini.e  Dr.  Engcl- 
mann,  whobC  death  was  recently  announced  in  >our 
columns,  wrote  his  academic  dissertation  "  Ue  Antholysi 
Prodromus,  1832,"  that  it  is  no  matter  for  surprise  if 
many  among  the  younger  generation  of  botanists  have 
lin|Otten  this  little  treatise,  or  have  fiiiled  to  associate  its 
anOflr  wHh  the  historian  oif  American  conifers  and  other 
adected  orders.  This  is  the  less  nurpraug  asi  altiuNigh 
in  Dr.  Engelmann's  systematic  memoirs  there  are  m- 
ijucnt  traces  of  his  early  morphological  studies  and  of  the 
interest  he  felt  in  them,  he.  so  far  as  I  know,  wrote  no 
treatise  specinlly  dcvottd  to  teratology  other  than  the  one 
already  mentioned.  A  few  words  on  this  little  book  may 
therefore  not  be  tinacceptable  to  those  who  honour 
F.ngelnaann's  meoiory.  It  would  be  an  interesting  and 
not  aa  naprofitaUe  task  to  trace  oat  the  connection 
hetimn  InatoiMy  and  the  modeni  views  of  evolution, 
which  is  much  cimer  than  is  generally  imagined,  albeit 
the  ideas  f>f  natural  selection  and  survival  of  the  fittest 
tuid  no  place  in  ibc  older  tcratologiral  literature.  For 
such  a  task  I  have  neither  the  re(|ins<[e  ability  nor  the 
necessary  leisure.  My  object  in  alluding  tu  the  matter  is 
to  tall  to  mind  the  light  in  which  Kngclniann  considertd 
[iic  subject,  influenced  as  he  was  by  the  writings  of  his 
^rcat  fellow-coaDtryinan  Goethe,  wfaoae  views,  originally 
published  in  1790^  were  hy  no  means  universally  accepted, 
!ven  in  1833.  Schimper  and  Alexander  Braun  were 
imong  those  who  appreciated  the  value  cS  Goethe's 
heory,  and  those  two  learned  men  and  acuta  moruhu- 
ogists  were  Engclmnnn's  teachers,  and  aS  WC  lasxn  UTOm 
litnsclf,  exerted  great  sway  over  him. 

It  is  curious  to  contrast  the  modest  pamphlet  "  De 
Vntholysi  Prodromus,"  written  in  Latin,  which  1  at  least 
lo  not  find  very  easy  to  construe,  withth-  more  elaborate 
'  ^Idmens  de  Teratologic  V^dtale  "  of  Moquin-Tandon, 
lablished  nearly  ten  years  later  (1841}.  Moqiiin's  work 
i  written  in  a  s^  which  even  a  foreigner  can  read  with 
leasure.  Its  method,  too,  is  clear  and  symmetrical, 
ut  when  we  compare  the  v^■'^  worlc-  from  a  philosophical 
oint  of  view,  and  consider  that  tlic  one  was  a  mere  col- 
!ge  essay,  whdc  the  other  was  the  wurk  of  a  professed 
otanist,  we  must  admit  that  I'.n;^clniann's  treatise,  so  far 
s  it  goes, affords  evidence  of  deeper  insight  into  the  nature 
nd  causes  of  the  deviations  from  the  ordinary  conforina- 
on  of  plants  than  does  that  of  Moquin.  A  few  iliustra- 
ona  viU  suffice  to  make  this  dear.  Speaking  of  prO' 
ressive  development,  or  as  he  calls  it  *'fVf/i$mmis 
'■(fj^rcssus."  Enjjelinann  says  that  while  it  is  OOly 
jsVurely  indicated  in  cclettial  bodies,  and  with  difficulty 
vidicd  in  animals,  "  (7.//-/m/'w<  ,i/>/ia>;  f  in  fifan/is." 
lant-history  is  for  Engelmanii  the  narrative  of  the  pro- 
cess of  evolution- "  rt'c/.v//.)  /v  , '^"7  rW/iv/v  " — and  varia- 
MBS  from  the  ordinary  course  are  to  be  accounted  for, 
0X-  tUtKh  moHh  ft  «x  tUm^  in^tJiUonc;'  or,  as  wc 
lOttld  now  say,  from  excess  or  from  arrest  of  develop- 
ent. 

ThA  tsaSLXi  end  of  a  plant  is  to  produce  seed,  and 
e    morphology  of  the  plant  appears  to  have  been 

iisidcred  by  Engelmann  as  the  result  of  a  compromise 
tw'cen  this  tendency  \ni\us)  and  the  progressive  devc- 
jment  of  each  in  lividnal  p.irt.  The  morphu.rr::c,il  vinit 
•  bim»  as  for  Goethe,  from  whom  he  derived  the  notion, 
is  the  leaf—"  unitas  autem  in  foliis  and  the 

riations  from  the  leaf-type  were;,  as  we  have  seen,  attri- 
ted  to  arrest  of  developraent,  to  reversion  {ngressus), 
to  progression.  But  tnese  changes  were  looked  upon 
.fi  chiefly  in  relation  to  the  greater  er  less  devdopment 


and  specialisation  of  individual  parts  with  little  or  no  rcfei- 
cnce  to  their  possible  genealogical  signilicance as  elements 
in  a  general  pKcdigree  of  plants,  or  at  any  rate  as  saggeative 
of  such  elements.  Hereditary  influence,  however,  was 
not  wholly  overlooked ;  on  the  contrary,  Engelmann  speaks 
<^  it  as  "  magni  momenti,"  and  goes  on  to  show  how  woody 
plants  frequently  show,  year  after  year,  the  same  malfor- 
mations, how  perennial  plants  less  fret|uently  do  so,  and 
how  such  repetition  is  much  less  frequently  ubscrv.ilile  in 
annuals  and  plants  propat,'ated  wholly  by  seed.  Only 
"  aniholysts  epiphytkic  heredilariie  esse  possunt ''  (§  69), 
says  our  author,  by  which  he  means  that  partial  changes 
are  not  perpetuated  by  descent,  but  only  those  in 
wbidi  "Mwwsf  ^htriwtiv*  Jlores  morbni  stmt."  It  is 
not  necesssry  to  slop  to  consider  ndiat  amount  of  truth 
there  is  in  this  assertion,  bat  it  Is  interesdag  to  see  the 
use  then  made  cif  tlic  word  "epiphyte."  Engelmann, 
influenced  by  his  medical  studies,  spoke  of  "local," 
"  epiphytical,"  "  sporadic,"  "  enchoric,"  and  "  enchronic  " 
affections;  enchoric  changes  being  limited  to  certain 
localities,  enchronic  aitcralions  occurring  at  definite 
times.  These  terms  have  not  been  generally  adopted, 
while  the  signification  now  attached  to  the  word  "efM- 
phyte is  widely  diflerent  from  that  which  Engelmann 
intended.  He,  at  least,  had  not  the  right  of  priority  in 
this  matter,  for  Bischofl*,  in  his  *'  Botanische  Termino- 
logic"  (1830),  speaks  of  epiphytes  as  external  parasites 
(citing  as  examples  Ctimitit  and  Visi  tnrt),  in  contradis- 
tinction to  entophvtc^.  It  would  seem  from  this  that  in 
matters  of  terminology  custom  ovcrriiics  priority.  Hut 
this  by  the  way.  Our  present  concern  is  with  the  tact  that 
certain  changes,  or  certain  degrees  of  change,  .irc  more 
likely  to  be  perpetuated  than  others.  Similarly  we  find 
Engelmann  calling  attentton  to  cerbdn  "critical "  region* 
of  the  plant, — spots,  that  is,  more  subject  than  others  to 
tcratological  change,— the  apex  of  the  stem  in  definite 
infloresccnrcs  for  instance  (S"67),  a  point  subsetjuently 
dwelt  on  by  1  "arwin  at  so.ne  length,  though  he  docs  not 
seem  to  have  been  aware  of  «Hiat  Eagebnann  had  pre- 
viously written  on  the  subject. 

lastly,  reference  may  be  made  to  the  assertion  made 
by  Engelmann  that  plants  of  a  high  state  of  relative 
structural  perfection  '^stm^uri  maps  tvaiHtd  typo 
m^it  tompoatot"  are  qieciaUy  haUe  to  ntrofrade 
metamorphts.  This  is  a  statement  that  from  the  nature 
of  things  seems  so  reasonable  that  it  is  generally  accepted 
without  question.  Nevertheless,  it  is  one  which  requires 
qualification  and  further  investigation.  To  take  one  ca-e 
which  occurs  at  the  moment.  Let  any  observer  call  to 
mind  ilic  number  of  instances  in  which  he  has  seen  the 
carpels  the  subjects  of  retrograde  metamorphosis,  and  he 
will  probably  find  that  such  changes  arc  far  more  common 
in  cases  where  the  carpels  are  free  and  superior,  than  In 
tfiose  in  which  they  are  in  union  one  wm  aaetherand 
with  the  thalamus,  as  in  the  so-called  inferior  ovaries, 
which  are  considered  to  represent  a  higher  type  of  struc- 
ture than  do  the  free  tar[)cls. 

But  the  object  of  this  note  is  rot  to  discuss  any  parti- 
cular view  that  Engelmann  may  have  held,  but  merely  to 
call  attention  to  his  claims  as  a  morphologist,  claims 
which  are  overlooked  by  reason  of  his  gicater— numeri- 
cally greater— claims  as  a  systematist 

Maxwbu.  T.  MAsms 


SIWAUK  CARNIVORA  1 

BY  the  pohlication  of  the  present  memoir  onthe  Siwalik 
and  Narbada  Camivora,  Mr.  T.ydekker  completes 

the  second  volume  of  the  series  of  the  "  r'alaiortologia 
Indica"  devoted  to  the  Indian  Tertiary  and  rost-Tertiary 

'  "  PalaMnlobgi*  IikI  ca,"  Sciie<  x.  Inilion  Ttrtiary  uid  Post -Ten  iary 
Vcrtebrara.  V  1.  ii.  I'itri  6.  Stwal.k  and  Narb«da  CamifOfm.  Bjr  R. 
t.ydekker.  B.A  .  F.C.  S.  K.ZS  Fubhvhed  by  order  of  Hii  T  " 
Gavcntar-Gcsenil  of  India  to  Couacil.  (Calcutta,  1884.) 
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Vertebrat-.  Both  Uwse  volunus,  it  may  be  remarked, 
treat  of  mammalian  fonns,  and,  with  the  exception  of  a 
memoir  on  Rhinoceros  deeeanensis,  by  Mr.  R.  B.  Foote, 
anfrim  pen  of  Mr.  Lydekkcr.  Each  volunie  cia- 
tams  about  300  pages  and  forty-tive  plates. 

No  traces  of  mimmaU  have  yet,  it  wouU!  appear,  been 
detected  belo*  the  Eo:eno  in  India,  and  even  in  this 
for  n.ition  only  some  very  frajjmcntary  bones  have  been 
obtained  from  the  Punjab.  Krom  the  Miocene  the  re- 
miins  of  a  rhinoceroi  have  been  found.  In  the  Pliocene 
mammalian  remains  begin  to  be  pretty  numerous.  Thirty- 
three  species  of  Carnivora  from  Siwalik  are  described  in 
Ae  pvescnt  memoir ;  they  belong  to  the  following  families  : 
Mustelldae,  Ursidae,  Viverridse,  Hyaenid??,  Felidae,  and 
Hyaenodontidx.  Of  the  first  of  these  families,  two  species 
of  the  genus  Mellivor.i  are  described  ;  one  of  these,  M. 
sivalcnsis,  was  tirst  noiireii  in  the  su'^picmental  plates  of 
the  "Fauna  Antiqua  Sivalcnsis,"  and  the  original  is  in 
the  Hritish  Museum.  A  second  skull  and  the  nmius  of  a 
mandible  are  in  the  Science  and  Art  Museum,  Dublin. 
The  annexed  woodcut  shows  the  right  side  (Fig.  \,a)  of 
the  pal  ite  of  this  latter.  The  original  describers  of  these 


Fta.  I  -.1/, n:,iU.,sh  {V.  ^ul  C  ),    'l  Y.i  r.  J.i  \.M    f  ihtpttkM  W 

auil  ilic  IcU  ri-nii.  of  llic  n.anjible  (.').    >«tur.il  liic. 

specimens,  Colonels  Sir  W.  Baker  and  Sir  H.  Durand, 
remark  on  their  close  aflbiity  to  the  recent  MelHv&ra 
indica,  and  Mr.  Lydekker  says  that  in  mo^t  respects  the 
forms  of  the  recent  and  fossil  jaws  are  exceedingly  alike. 
In  the  fossils  the  fim.z  and  />w.3  are  sii;;litly  lirger  in 
the  upper  jivv  than  in  the  recent  form,  and  tbc  true  molar 
iw.i:  of  the  furmer  clitTers  from  tlut  or  the  latter  by 
bcm^  nmeli  less  expanded  at  its  inner  extremity.  In  the 
mandible  :Fig.  there  is  not  much  difference  between 
the  fossil  and  recent  forms.  The  difference  however, 
betewen  the  extinct  and  recent  Indian  ratel  may  he 
sommed  up  as  being  about  the  same  in  degree  as  between 
the  recent  Indian  and  African  forms,  Icavinj;  it  probable 
that  India  may  have  been  the  original  home  of  the  genus. 
A  bccond  species  is  described  as  new,  M.  /'i/tn]i'ic-/i.u's. 
Anew  genus  (Mellivdrodon  1  ir,  formed  f(fr  a  firm  interme- 
diate in  size  between  the  ratel  and  the  Klultrtn,  while  the 
form  and  relative  proportions  of  its  teetn  indic.ite  that  it 
was  more  nearly  allied  to  the  former  than  to  the  latter. 
Two  species  of  Lutra,  L.  paltrindica,  F.  and  C,  and  Z. 
ivaUnsitf  F.  and  C,  are  described  from  the  region  of 
.he  Qrpieal  Siwalik  Hills  in  the  nd|[hhouriiood  of  the 


Ganges  and  JttfflnaVallev  >,  and  one,  /-  ^i//i  v^nii/fius,Lfi^  [ 
from  the  Siwaliks  of  the  l^unjab  ;  this  la-,t  is  of  extiene 
interest,  as,  while  presenting  no  sort  of  aii'mity  to  any  «f 
tlw  eristifg  Indian  species,  it  is  most  closely  allied  to 
the  recent  Sooth  African  otter  {L.  laUutdi),  and  thus 
affords  another  well-marked  exanmie  of  the  iaiinaiei 
connection  of  the  Tertiary  mammalian  Anna  of  Iwfi*  I 
with  the  present  African  fauna. 

The  evidence  of  the  close  relationship  of  the  bears  and 
the  dogs  appears  to  Mr.  Lydekker  too  strong  to  refer 
them,  at  all  events  for  palxontological  purposes,  to 
separate  families.  We  therefore  have  the  Ursid*  cora- 
preliending  the  two  modern  fiunilies  Urs.dae  and  Canidz, 
these  being  formed  into  gronps  as  Urstnae  and  Cannot 
The  author  does  not,  however,  attempt  to^  fonn  a  de6iu- 
tion  of  ihe  family  as  thus  extended,  nor  is  he  even  qmte 
certain  as  to  the  limits  of  the  stih  groups.  Cf  the  species 
described,  one,  U.  nam.idu  uj,  ¥.  and  C,  is  from  the  Pleiv 
tocenc  Narbada  beds  ;  the  other,  6''.  theobaLii,  Lyd.,  wu 
obtained  by  .Mr.  Theobald  from  the  Siw.iliks  of  the 
Kangra  district.  It  would  seem  to  be  nearly  re li  trd 
to  the  recent  U.  itMatuSt  which  itself  seems  to  staod 
qtdie  isolated  from  all  the  other  recent  bean^  itt  atnqgeir 


FiC.  t.—C»ait  taHtltyi  (iiotc).    Put  of  tha  left  ramus  of  the 
aod  tte  Idk  M»  «f  th«  pdlMi  lijk 


modified  molar  dentition  being  the  result  of  the  Mtore  a 
its  food.  Three  species  of  Hya:narctos  are  mentiooed:  ik 
sivttiemis,  F.  and  C,  H.  punjabiensis,  Lyd.,  and  //.  ftdA 
indicus,  Lyd.  The  line  of  descent  of  the  genus  is  the  j 
to  be  from  the  bears,  through  Dmocyon,  to  the  true  d- 
Aiuphicyon  pahriiidiais,  L»d,  is  rede-cril>cd  and  t? 
figured  ;  it  appro.iches  ,-/.  intt  rrtuu/ius,  Myr.,  describe 
from  the  Miocene  ot  Bohemia  on  the  eastern  side  c 
Europe.  Of  the  genus  Canis  the  following  are  di 
scribed :— C  ^urvipalatus^  Bose,  and  C  emmStjfi,  Beet 
The  occurrence  of  this  latter  speides  intheSiwalilaiisai 
"  of  extreme  importance  in  regard  to  the  Piioee«e  age  ( 
at  least  a  large  portion  of  tho<e  deposits,  for  in  A 
Teitiaries  of  Europe,  with  which  the  Siwaliks  are  i 
many  respects  closely  allied,  true  wolves  arc  unknot 
before  the  Pliocene."'  .■\mong  the  Siwalik  fossils  in  tS 
.Science  and  Arc  .Museum,  Dublin,  there  is  an  associ.itt 
portion  of  the  skull  and  two  fragments  of  the  mandible  4 
this  wolf,  portions  of  which  are  represented  in  the  vooi 
cut  (Fig.  2}.  In  A  are  shown  tn.\  and  muz  in  a 
feet  and  almost  unworn  condition,  and  also  the 
fang  of  m,%.  Id  b  the  left  side  of  tlie  palate 
camneandtt 


the  earlier  prcraolari. 
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Of  the  Viverridae  we  find  the  following :  —  Vwerra  baktri,  | 
Bose,  and  V,  durandi,  Lyd.  Of  the  Hya-nidac  four  species  of 
Hyzna  are  described,  based  on  specimens  in  the  collections 
of  the  British,  Indian,  and  Dublin  Museums,  and  there  are 
not  wanting  evidences  of  a  hfih  form.  It  is  remarkable  to 
find  so  miny  species  of  h);cna  existing  contemporaneously 
in  India  ;  but,  when  the  large  number  of  Proboscidia  and 
other  ungulate  fornix  that  existed  at  the  same  tiine  is 
recalled  to  memory,  to  fini  the  genera  of  Carnivora 
equally  strongly  represented  in  species  is  perhaps  only  1 
what  might  have  been  expected.  The  earliest  notice  of 
the  remains  of  Hyicna  from  the  Siwaliks  appearel  in 
1835  in  the  Journal  cf  I  he  Asiatic  Society  0/  llcn^al, 
where  Sir  VV.  L.  Baker  described  a  specimen  as  'Mhc 
most  perfect  fossil  we  have  yet  been  so  fortunate  as  to  ; 
meet  with."  This  specimen  is  figured  in  the  annexed 
woodcut  (Fig.  3),  and  is  at  present  in  the  Dublin 
Museum.  The  species  has  been  described  by  Mr.  Bose  as 
H.  feliHa.  Its  affinities  are  towards  the  recent  H.  crocata 


of  South  Africa,  a  species  common  in  Europe  during  the 
Pleistocene  period  ;  and  this  fact  point*,  Mr.  Lydelcker 
thinks,  to  the  conclusion  that  Asia  rather  than  Afric  i 
may  be  regarded  as  the  cradle  of  the  race  of  hyxna$. 
//.  coli'ini,  Lyd.,  7/.  macr.  stoma,  Lyd ,  the  latter  a 
species  that  seems  to  constitute  an  important  link  between 
the  more  typical  members  of  the  genus  and  the  viverroid 
and  canoid  Carnivora.  H.  sivalensis,  Bose,  is  rede- 
scribed  and  figured.  A  new  genus,  Lepthyxna,  is  made 
for  a  species  previously  recorded  as  Ictithirium  sivaUnse. 

The  Siwalik  Felidx  embrace  /Elu:opiis  anntctam, 
Lyd.,  a  new  genus  and  species  of  w  hich  but  little  is 
known  ;  .Kluro^^ale  sivalensis,  Lyd.,  for  a  carnivoie 
mtennediate  in  size  between  the  Thibetan  lynx  and  the 
leopard.  Six  species  of  Felis  are  either  described  or 
indicated  ;  of  those  described  are  cristata,  F.  and  C, 
F.  brackygnathus,  Lyd.,  and  F.  sub  Himalaya  mi,  Bronn. 
Of  the  genus  M3cha:rodus  two  species  are  included  in 
the  list  of  Siwalik  forms.    M.  sivalensis,  F.  and  C. :  a 


Flu  y — IfjmHa  /{Una  (Itotc)    .\.  ubiiqtic  view  ol  right  tide  of  cranium  ;  »,  fiool  view. 


nearly  complete  left  ra  nusof  the  mandible  of  this  species 
is  in  the  Dublin  .Museu  n,  and  is  represented  in  Fig.  4  ; 
posteriorlyit  is  complete,  with  the  exception  of  the  coronoid 
process,  while  anteriorly  it  is  broken  through  the  sym- 
physis ;  it  shows  part  of  the  alveolus  of  the  canine  and 
the  greater  portion  of  the  descending  expansion.  The 
three  check  teeth  are  preserved,  but  m  a  more  or  less 
broken  condition  ;  a  large  part  of  the  outer  surfaces  of 
pm.\  and  m.\  have  been  chipped  away.  These  teeth 
agree  with  the  type  specimen  in  the  British  Museum, 
\\ith  the  exception  that  P'n.^,  though  still  small,  is 
inserted  by  two  distinct  fangs.  The  la-.t  family,  thai  of 
H)a:nodontida;,  is  one  con>iJered  by  Prof.  Huxley  as 
occupying  a  position  connecting  the  Carnivora  with  the 
Insectivora.  Only  one  species  belonging  to  the  genus 
Hyxnodon  has  been  found.  This  genus  has  hitherto 
only  been  recorded  from  Europe  and  Ncr.h  America. 
The  species  //.  indicus,  Lyd.,  is  represented  by  teeth 
from  the  Siwaliks  of  KushaJghar  and  the  Punjab. 

Perhaps  the  most  striking  feature  in  this  list  of  extinct 


forms  is  the  fact  that  by  the  side  of  ratels,  bears,  j.ickals, 
and  civets,  some  hardly  to  be  distinguished  from  living 
species  there  are  to  be  found  essentially  primitive  forms, 


Kir;.  ^  —Mati^rvJitt  frp.t/etuit  {F .  &  C).    Cucer  view  of  left  ramus  of 
nuuidibk  t  f  ■  male. 

proving  the  survival  in  India  of  old  types  long  after  they 
had  disappeared  from  other  parts  of  the  world.  Equally 
.  noteworthy  is  the  apparently  contemporaneous  existence 
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of  specialised  and  generalised  forms  of  the  same  genus  ; 
this  is  well  leen  in  the  hvKna.  It  will  also  be  seen  that 
the  Stwalik  aurnivoraas  muoa  fill  ap  many  gaps  in  the 
dudu  of  rdationship.  such  as  that  between  the  bean 
And  doga,  the  vivenrMat  ami  hynaa,  and  these  latter  aod 
the  cati. 

The  rock  series  in  which  these  fo'^sils  occur  is  therefore 
one  of  very  prc^t  intcre--t.    I'roiii  the  lirahmaputra  to  the 

ihelum,  for  a  distance  of  1500  miles  ;ilong  the  ba^c  or  the 
limalayas,  there  extends  with  var)ing  width  a  succession 
of  ridges  or  ranges  which  are  known  as  the  sub-Himalayan 
hills.  Pbysicaliy  and  constitutionally  they  are  readily  dis- 
tinguislMd  from  the  fanges  belonging  to  the  mass  of  the 
Himalayas  proper.  Tbe  rocks  foraunc  them  are  all  of 
Tertiary  age,  and  they  are  divisible  into  an  upper  (the 

Siwalik)  and  a  lower  (tl.r  Sirmiir)  series  ;  these  aj^ain  are 
further  divisible  rebpccuvely  into  upper,  middle,  and 
lower  groups.  This  is  the  principal  and  classic  area  of 
tfiesc  rinks,  but  they  occur  also  in  Burmab,  Perim 
Islaiul,  Jir.d  in  Sind. 

With  the  Sirmur  series,  which  in  part  consists  of  marine 

SNummulitic)  strata,  we  have  no  special  concern  at  present. 
\  is  ffom  the  roclcs  of  the  Siwalik  series  alone  that  the 
vast  harvest  of  remabis  of  ibssU  vertebntes  has  been 
collected  in  the  sub-Himalayan  region  during;  the  past 
fifty  years.  The  fossil-bearing  beds  are  principally  con- 
glomerates of  undoubtedly  fresh  water  origin,  indeed, 
owing  to  their  local  development  at  the  ^,'orgcs  of  the 
existing  great  rivers,  whire  they  emerge  from  the  Hima- 
layas, it  is  clear  that  thev  were  deposited  at  a  time  when, 
10  far,  the  configuration  had  been  established ;  but,as  the 
very  highest  beds  exhibit  signs  of  intense  disturbance  and 
cnisbing,  it  is  no  less  apparent  that,  although  the  main  j 
drainage  lines  have  not  altered,  there  has  been  much  j 
movement  and  upheaval,  which,  however, appears  to  have 
been  cfTectcd,  not  by  Sodden,  but  rather  by  slow  and 

grailiul  action. 

After  miicli  di^CllSsirJn  as  to  the  correlation  of  these 
fossiliferoui  conglomerates  with  the  established  order  of 
sequence  in  Kurope,  it  would  appear  to  have  been  finally 
adopted  that,  in  spite  of  a  certain  Miocene  fades  in  the 
fauna,  the  general  characteristics  arc  ancb  as  to  indicate 
a  Pliocene  age.  Fossil-bearing  beds  of  T'o^t  I'liocene  age 
occur,  it  may  be  here  remarked,  in  otliet  p.n  ts  of  India. 

Numerous  ami  v.iricd  as  the  fossils  trom  these  rocks 
arc  >*hicharc  now  preserved  in  the  museums  of  Calt  utta, 
London,  Dublin,  and  elsewhere,  they  do  not  aijpe.ir  to  be 
found  anywhere  concentrated  in  great  quantities,  the 
specimens  having  for  the  most  part  been  found  at  widely 
separated  intervals,  where  they  lay  more  or  less  weathered 
out  ot  the  cnvclopii^  matrix.  Though  naturally  mineral- 
ised, and  with  but  a  small  fjcrcentage  of  residual  animal 
matter,  they  are  often  beaatifully  preserved,  but  occasion- 
ally, oviiiij;  to  ihc  Imrfncss  an<i  tiii.icity  of  the  m.i'.iix,  it 
has  required  the  utmust  patience  and  skill  to  chisel  out 
tiie  details  of  structure,  while  sometimes  it  has  been 
found  impossible  to  do  i,o. 

Mr.  Lydekkcr  is  t  1  Ijc  warmly  corgratulatcd  on  the 
completion  of  this  important  volume,  and  we  are  glad  to 
Imovtbat  be  is  busy  ^uh  volume  iii.,  which  is  to  include 
an  accoont  of  the  Siwalik  Suina  and  Biids^ 


AN  EARTH(2VAKE  IX  EXGl.AND 

A  T  last  the  people  of  these  inlands  have  been  enabled 
to  realise  the  me.inin^  of  th(.tcrtn  "  ciri  lu|iiakc.  '  in 
terrible  in  its  significance  in  many  other  parts  of  the  globe. 
On  Tuesday  morning,  at  a  time  variously  given  from 
0.15  to  9.30,  a  shock  which  was  really  alarming  and 
did  considerable  damage  was  felt  over  the  Eastern  Coun- 
ties and  as  Ux  west  as  London  and  even  iUiglw.  The 
eentic  of  Astnrbance  seems  to  have  been  at  Coldies- 
lar,aad  the  wave  .apparently  timvdied  fiom  sondMast 


to  north-west,  though  impressions  vary  cn  this  point.  At 
Colclmtnr,  fai  addition  to  tbe  undulations  of  the  earth, 
subterranean  rumblings  were  hsaid,  Iniildiags  rocked  to 
and  fro,  the  streets  were  strem  with  detna  of  fallen 
chimneys,  a  chapel  spire  was  thromi  to  the  jpoond,  and 
other  signs  of  seismic  disturbance  were  evknot,  tamiliar 
enough  to  those  who  hnve  liccn  in  countries  where  such 
phenomena  are  common  occurrences.  The  shock,  when 
it  \sas  niost  intense,  commenced  with  a  rumbling  sound, 
increasing  in  intensity  for  about  twenty  seconds,  and 
then  suddenly  stopped.  It  extended  to  Chelmiiord, 
Cambridge,  Northampton,  Ipswich,  Sudbury,  Rugby, 
Leicestershire ;  it  iocloded  London  and  the  surrounding 
district  in  its  aweap!,  and  evn  caused  some  alarm  in  the 
Strand.  At  WodMcb  it  mui  so  atRMw  tlMt  some  persoas 
attributed  the  sbode  and  neiae  to  the  mnrstii^t  of  a  heavy 
gun. 

Wt  have  received  the  following  COWMBWiifatUnw wMl 

reference  to  the  earthquake 

One  of  the  most  severe  earthquake  shocks  which  has 
occiirreil  in   l-nj;land  for  many  years  took  place  this 
(Tuesday;  morning  in  the  Eastern  Counties.    The  .irea 
of  its  chief  ojKration  layover  South  .Suffolk  and  North 
Essex,  and  the  piincipal  focus  of  the  disturbance  seems 
to  have  been  the  neighbourhood  Of  Colchester.    A  great 
deal  of  harm  has  been  done  to  property  there :  houses  are 
pofftially  tmroofed,  manv  chimneys  and  gable-ends  of  the 
very  old  houses  in  Colchester  have  been  dfmoKshfd,  part 
of  the  spire  of  the  Lion  Walk  Congregational  Chapel  (a 
well  kn!i\\n  building'),  to  the  .imoitrit  of  twenty  feet  froni 
the  apcv,  wa-i  thro^sn  down,  and  other  dei.iiK  of  laisdiiei 
done  .'re  t'lst  ccimin^;   in.     I  .'ingenhoe  Church,  about 
t«enty-four  miles  from  Colchoter,  is  said  to  be  all  but 
demolished,  the  entire  eastern  end  being  shaken  down. 
The  Rectory  also  severely  suffered,  so  that  little  more 
than  the  walls  are  standing.   At  Wyvenhoe,  near  Col> 
cheater,  the  church  steq>le  is  thrown  down  and  bmm 
houses  are  much  damaged.  Other  viUages  aronad  Col- 
rhcstcr  I1  ivc  more  or  less  suflbnd;  Leaden,  Abberton, 
r.recnsieaJ,  Jl\tho,  \c,  all  show  evidences  of  the  dis- 
turbance in  their  more  or  less  shalterci  buildings.  The 
shock  was  siCverely  felt  here  at  Ipswich.    1  was  sitiinj; 
down  at  9.18  a.m.  when  the  t^^^t  thock  occurred,  anl  : 
nearly  overV)alancei   me.     I  felt  it  must  be  an  earth- 
quake oscill.uion,  although  1  had  never  experienced 
anything  ilike  it  befortf  and  accordingly  waited  and 
watched  for  the  next    The  osdflatleas  fbllowed  ca^ 
other  for  about  three  seconds,  and  apparently  travelled  in 
a  north-north-easterly  direction.    1  underwent  quite  a 
new  experience,  -0  vivid  that  1  am  not  likely  to  forget  it. 
The  scn'^at  on  approached  that  of  nausea.    In  the  town 
of  Ipswich  many  people  were  alarii.cd,  (nr  the  bells  vere 
set  rin^iii^',  the  iiicturcs  on  the  walls  shaking,  &c.  The 
occurrence  is  loo  recent,  however,  to  carefully  note  the 
direction  of  the  oscillations.  The  London  Clay  in  Suffolk 
and  North  Essex^  when  cot  into^  abounds  with  smnl 
faults  and  creeps,  and  diis  shock  may  be  leaving  another 
such  token  behind  it.  J.  £.  Taylor 

Mnseum,  Ips«ich,  April  aa 

At  about  9.20  this  morning  I  distinctly  felt  a  slight 
earthquake.  The  motion  though  slight  was  unmistakable, 
the  chair  on  w  hich  1  sat,  and  the  whole  house,  seemed  to 
move  to  and  fro  for  the  space  of,  as  near  as  I  could 
judge,  ten  seconds.  I  regret  I  cannot  give  the  exact 
time  when  I  felt  the  shock,  as  I  had  omitted  to  put  ay 
v.aich  in  nu-  pocket  A.  PUtCV  SMITH 

Rugby,  Tuesday,  April  22 


This  momiag  the  earthquake  was  very  perceptibie  ] 
at  exactljr  9.32.  It  was  travellbig  from  north  to  semh  in 
short  rapid  undulationa.  It  lasted  for  thirty-three  seconds. 
My  chief  object  in  writing  is  to  draw  attention  to  the  £act 
that  this  is  the  secood  carthqoake  adiich  has 
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London  this  year.  On  Sunday  afternoon,  January  IJ, 
about  4.5  p  m.,  while  sitting  in  my  rooms  here  along  with 
mjr  wife  and  my  brother,  I  was  suddenly  sensible  of  a 
Mven  earthouakei  I  pulled  out  my  watdi  to  Uke  the  exact 
time^andwliiwl  wasin  tbe  act  of  fftawing  their  attention  to 
diepAienoaunon,mvwjf^friiohas  experienced  withmvself, 
numerous  shocks  in  the  Malay  Archipelago,  exelatmed 
also  that  an  earthquake  was  occurring.  My  brother  dis- 
tinctly feit  the  shock,  but  was  unaware  what  it  was.  It 
was  compo-cd  of  two  severe  shocks,  with  an  interval  of 
short  duration  between  them.  The  house  was  quite  still, 
and  nothing  was  passing  in  the  street,  nor  for  more  than 
twenty  minatei  did  any  carriage  come  along  iu  Being 
■ccuiieBwd  tut  several  years  to  observing  earthquake 
flioi!antDl%  I  am  perfectly  ooofideat  of  the  oocnrrence 
efaaearAqaakeatthattioM;  and  in  die  b^  that  some 
other  observer  hea  Mtcd  the  fiw^  I  have  sent  this  note 
to  Nature.  Henry  O.  Forbis 

8y,  Qneen'a  Ckesccnt,  Haverstedc  Hil^  N.W^ 
April  22 

Mr.  E.  B.  Knobel,  F.R.AS.,  F.G.S.,  writes  to  the 
Times  from  Bocking,  near  Uraintree; — "A  sharp  shock 
of  earthquake  was  expcricncfd  here  at  about  9  18  a.m. 
this  morning.  A  slight  tremblin^^  was  first  felt,  followc  1 
by  an  oscillation  sufficient  to  make  one  stagger  and  cause 
some  alarm.  Among  the  incidents  which  resulted,  house 
bells  were  set  ring^ing,  one  or  two  doors  of  cottages  burst 
open,  and  clocks  stopped.  The  safety-valve  of  a  boiler 
waalifted  and  steam  Uowa  off  fer  aa  instant  The  pheno- 
menon lasted  from  two  to  tfnee  seconds,  though  perhaps 
Chebtter  estimate  is  slightly  in  excess  of  the  true  duration 
of  the  oscillation.  The  following  facts  may  be  useful  in 
determining  the  direction  of  the  wave.  Three  pendulum 
clocks  in  different  houses  stopped,  the  line  at  right  angles 
to  the  plane  of  osciliation  of  the  pendulum  being  in  all 
cases  north-west  and  south-cast.  Pendent  gaslights  in  a 
factory  were  caused  to  swav  in  the  same  direction,  north- 
west ami  soath^east  A  door  was  burst  open*  the  posi- 
tion of  which  when  closed  was  north  by  west  and  south 
by  cast.  These  fects  would  indicate  a  soath>easterly 
origin  of  the  eartliquake  wave." 

A  OOSUSrOMOBItT  at  Southend  States  tliat  the  wave 
seamed  to  tw^rel  firam  north  to  sondi,  ^ile  in  the  neigh- 
bourhood of  Oxford  Street  the  direction  seemed  east  to 

wcsX,  and  so  also  at  Gray's  Inn,  where  a  correspondent  felt 
as  if  tbe  bed  were  slipping  from  under  him.  Doubtless  by 
next  week  we  sludl  have  fuller  and  moce  pitdae  details. 


NOTES 

TBS  final  meeting  of  electricfuu  to  detemhie  the  pnutfesl 

OldlS  of  electricity  .ind  light  awcmblcs  in  P.iris  on  the  jStli  in^t., 
when  England  will  be  reprcsc-nted  by  Sir  William  Thomson, 
Messrs.  Preece,  Hitgfacs,  Adams,  JenUn,  Foster,  Gimvec,  and 
Hopkinson,  and  Capt.  Aboey.  The  Congrats  is  espscted  to  last 
for  tereral  days. 

Da.  Koetl  aad  the  memben  of  the  Getatan  Coamisdon  sent 

hxKt  .luiiMiin  inKg^'pt  .ipjI  Tn<1::i  •<_i  invciitigstethecanseof dwicm 
have  left  Alcx.in<lna  uii  their  return  to  EtUOliea 

Tub  Senate  of  Glasgow  Univenity  hsm  laolTsd  to  eonfer  the 

degree  of  I.I. .D.  on  Prof.  ( »^l>orne  Reynolds,  VictodaUoiveisity, 
aikd  Mr.  Thomas  Muir,  High  School,  Ghutguw. 

At  Ekhmeem,  a  large  proWncialtOwn  of  Up]>er  Egypt,  Mtu.ite 
aluul  half  w.iy  I'dwccn  .\ssiout  and  TIicIk:--,  Prof.  Maspero, 
returning  from  his  annual  trip  of  inspection  up  the  Nile,  luu  ju»t 
ibend  a  hitherto  undiiicovcrcd  and  a^pleodered  necropolis  of 
inuaense  extent.  As  far  as  has  been  yet  ascertained,  the  necro- 
polis dates  from  tbe  Ptolemaic  period  ;  but  as  the  work  of  ex- 
ploration pr^cccil-.,  it  will  probably  be  foun  t  lli.it  it  i.'int;\ins 
more  andent  quarters.  The  riches  of  this  new  burial  field  would 


meanwhile  Kem  to  be  almost  inexhaustible.  Five  great  tomln 
or  catsfiombs  already  apemed  have  yielded  lao  mirnimist.  and 
withfai  the  short  space  of  three  bouts  Prof.  Maspcre  verified  the 

sites  of  over  too  rmni-  inilnr  catacoml>s,  .ill  nhsoliitcly  intact. 
Tbe  necropolis  of  Lkhmccni,  at  a  rough  estimate,  camiut  contain 
fewer  than  five  or  sia  dionmod  emhahaad  dead.  Of  these  per- 
haps not  more  than  ao  per  cent.  wiU  turn  oat  to  1>o  of  arcbiso- 
logical  or  Ustorical  tmlne ;  hat  the  harvest  of  p-ii^n,  jewels,  and 
other  funeral  treasures  cannot  fail  to  Ik;  of  unprecedented  extent. 
Lkhmeem  is  the  ancient  Khemnis— the  PanopoUs  of  the  Greeks. 

The  Granton  Zoological  Station  w.t.  fr.rra.illy  opened  fawt 
week  ;  the  ceremony  was  to  have  been  [k-i  loriued  by  Prof.  EriUt 
Haeckel,  but  illness  prevented  him  from  coming  to  Edinburgh, 
ftS  he  hnd  iutcti'lctl,  to  be  present  at  the  tercentenary  celebration. 

The  annu.tl  meeting  of  the  Iron  and  .Steel  Institute  will  be  held 
on  Wednesday,  April  30,  and  May  1  and  2,  at  the  Iiutitution  of  Civil 
Eogineen,  25,  Great  Gcoige  Street,  coaunenctqg  each  day  at  la  JO 
a.ni.  The  list  of  papers  and  suhjeets  for  diseasslen  is  as  fiflewa: 

.\djiHirned  discussions  :  (l)  On  the  tin  plate  industry,  by  Mr. 
v..  Trul>vli.iw,  LlancUy  ;  (2)  on  tlic  coal-washing  machinery  used 
by  the  Bochumer  Verein,  by  Mr.  F.  Baarc,  Bochum  ;  (3)  on 
the  manufacture  of  anthracite  pig  iron,  by  Mr.  J,  HaitiaaaB, 
Philadelphia,  U.S.  A.  Adjourned  paper*  :  (I)  On  recent  results 
with  gas  puMling  fiirn.ices,  by  Mr.  R.  Smith-Casson,  Brierly 
Hill ;  (2)  on  a  new  form  of  gas  sampler,  by  Mr.  J.  E.  Stead, 
F.C.S.,  Middlesborough.  New  papers  :  {3)  f)n  the  use  of  raw 
coal  la  tbe  blast  furnace,  by  Mr.  L  Lowthian  Bell,  F.R.S.,  ftc, 
RoontoB  Grange,  Noidialleiton ;  (4)  on  the  behaviour  of  armour 
of  different  kinds  under  fire,  by  Capt.  C.  Orde-Browne,  I.ecturcr 
on  Armour  at  Woolwich ;  (5)  on  recent  progrc.s.s  in  iron  and 
steel  .shipbaOdin^  by  Mr.  William  John,  Barrow-in-Furness ; 
(6)  00  the  neat  ment  results  obtained  in  the  application  and 
utHisatiaa  of  gaseous  fuel,  by  Mr.  W.  S.  Sutherland,  Birmingham. 
I  In  addition  we  believe  tliat  ,t  jiai^r  may  l>c  expected  on  the 
important  subject  of  iron  or  steel  jtleepcrs,  as  now  used  largely 
in  Germany,  in  place  of  the  timber  deepers  with  wUdi  we  are 
all  familiar ;  and  possibly  papers  on  other  subjects  m.-iy  be  at  the 
last  moment  forthcoming.  It  writl  he  seen  that  the  prc^nunme 
presents  several  fe.nurcs  of  intcrrsl.  Mr.  lowthian  Bell,  we 
have  every  reason  to  believe,  will  exhibit  the  conditions  attend* 
ingtheuseof  raw  eoal  instead  of  coke  in  the  Uast-fimmce  hi  a 
clearer  and  more  satisfactory  form  than  h.is  ever  licfore  been 
achieved.  Again,  the  great  duel  being  fought  out  between 
armour  and  guns  Is  always  a  matter  of  keen  iuicrcst,  and  Capt. 
Orde-Browne's  position  as  a  skilled  and  yet  independent  ob> 
server  of  Aestragi^  gives  Mm  a  special  ri^  to  spieak  uponit 

I  He  will  1h-  .iWc  to  ^ivc  the  I.tsI  result-,  ohtaiiitj  1  with  the  com- 
pouiiil  or  steel-laced  armour  now  coming  so  much  into  fashion. 
The  ordinary  business  of  the  meeting  includes  the  election  of 
membefs,  reading  of  tbe  Council's  report,  and  the  presentation 
«f  the  Bessemer  gold  medals  to  Mr.  E.  P.  Martin,  Ute  of  Blaaa* 

aVH^  but  now  Ceneral  Manager  of  the  great  works  at  Fiowl.us, 
and  to  Mr.  L.  Windsor  Ruhaids,  Cieneral  .Manager  to  Messrs. 
Bolckow,  Vauf^un*  and  Co.,  Middlesborough,  to  whom  we  are 
indebted  for  the  piactieal  icalisatioo  of  the  basic  peocem  of 
steel-maUng. 

Ci>i„  KtKCAlD,  Political  Agent,  Bhopal,  writes  to  us  under 
date  March  JO: — "We  have  bad  a  renewal  of  the  aftcr-^ow 
here  latdy,  hot  not  neariy  ao  intense  ss  we  had  in  September 

October,  Novcmher,  and  part  of  December.  The  natives  of  the 
country  have  naturally  Ijcen  much  exercised  by  the  prolonged 
phenomenon,  and  still  believe  it  portends  war  and  tumult." 
CoL  Kiacaid  also  sends  us  aa  eitmct  fiom  Malcolm's  "  History 
of  Persia,"  referring  to  an  ''extraotflnaiy  dumge  fa  the  ap> 

:  pcarancc  of  the  sun  "ia  the  year  I7si»  whidi  greatly  alarmed 

j  the  Persians  of  the  period. 
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Mb.  SymriV  HODGM,  of  Haling.  Mmis  us  a  Kllcr  lie-  hav 
iccdrcd  from  Mr.  C.  ^^t.  Rarbe,  of  WeUingtoo,  New  Zealaad, 
dated  Febninry  1 7,  on  the  tp^ecn  moon.  " The  phenomeiMB  of  ■ 
frecn  mrxin,'"  Mr.  Harbe  writes,  "hashccrs  'lisiinclly  x-isibleherc 
during  the  last  week  or  two.  The  colour  was  sutKciently  dcciiled 
<o  cttnct  the  ancntiaii  of  muj  people,  «Bd  the  hwal  joum.iU 
took  notice  of  it.  The  moon  at  the  time  was  cMt  of  north 
(thoogh  vcr)'  little),  while  the  crimson  after-glow  was  in  the 
Mjuih  west,  and  consequently  at  ilic  back  of  an  nhservcr  looking 
at  the  Onuige  oolonnng  of  the  moon.  I  am  not  aware  whether 
these  pcaMona  would  have  anything  to  do  with  the  qnestion  of 
complcinentary  colours,  as  I  know  notbinj;  alxwt  such  matters, 
and  I  am  uufortun.iiely  unable  to  say  whether  the  green  tint  ap- 
peared on  the  moon  before  the  crimson  afker-ghm  appeared,  as  the 
latter  has  become  such  a  commonplace  occunaice  bcie  as  hardly 
to  be  iMked."  Mr.  Hodges  baa  alio  raedved  a  tetter  from  hb 
s<:>n,  who  reached  New  /ciland  from  Calcutta  on  Febniar}'  1 3. 
In  it  he  says  :  "I  don't  know  whether  you  heard  of  the  volcanic 
craplions  in  Janmlaat  SqAonber.  To  .-huw  what  a  quini  ;;  \  .  f 
■toJr  was  tbmm  wft  «■  tMic  aailing  for  twdvt  dtgn  tbrouicb  a 
teaofiwiBiec^cat.  Yon  endd  aee  aatUag  dae  aa  frr  aa  the 
MIUOB  OB  ClUy  Met  and  thb  lour  moBUia  aikcr  the  anntkin.'' 

Or.  I„  WAt-tMi,  .9<-/>»/iv  st:iti-,  Ii.vs  just  completed  the  ertclii-n 
of  a  normal  clock  at  the  Vale  College  Obser\'atory,  to  be  u>c<I 
as  a  mean-time  atandard  in  the  horologleal  woifc  of  that  intiiu- 
tion.  The  movement  and  pendulum  are  parts  of  the  gravity 
escapement  cl<xk  built  hy  Richard  Bond  (No.  367),  and  which 
h.id  a  phcnomen.al  recor<l  under  Mr.  H.irinui)  .\;  I  ,i\ 01  [ "  !■  il,  .ind 
later  under  I'tof.  W.  A.  Rogers  of  Cambridge.  The  case,  from 
Dr.  Waldo's  designa,  b  boBt  of  eaat-iroa,  with  planed  bade  and 
front,  t<j  which  are  clampc*!  the  plate-glass  doors.  The  entire 
case  reMs  upon  two  brick  pier»,  which  rise  to  the  height  of  the 
Qovcment,  and  insure  stahility  to  the  pendulmn  suspcn^^ion. 
Thennometers,  a  baraoietcr,  and  a  cap  of  oaldc  chloride  arc 
placed  within  the  case,  which  on  be  exhamted  to  any  barometric 

pressure  dtsircd  by  an  air-pump  attached  to  it^  side.  The 
escapement  and  arc  of  vibration  can  be  olKcrvttl  and  .idjusteil 
with  the  greatest  accuracy.  The  clock  is  erected  in  the  clock - 
room  of  the  Obaervatorjr,  which  was  specially  bnilt  to  secure 
iinifiiiBiity  of  tcuftccatima 

CAFTAHt  Blakiston,  who  has  been  rerfdent  hi  Japan  for 

more  than  twenty  years,  has  rrrmtly  i>--ucd  .in  amended  list  of 
the  bird»  of  that  country,  with  the  urniihulogy  of  which  he  cer- 
tainly poases-scs  a  better  practical  acqvaintamo  than  any  living 
man.  The  list  is  fonnded  on  a  prcTions  catalogue,  publkhed  in 
tSSa  by  Capt.  Blakiston  and  Mr.  H.  Pryer,  hot  the  ipcdes  arc 
now  arranged  geographically,  >o  as  to  show  the  distribution  of 
birds  through  the  different  isbinds  of  Japan.  The  author  draws 
attention  to  the  natural  division  in  the  fauna  of  Japan,  which  i> 
markcdbytheStraitof  Taungani,  tothesovthwaidof  which  the 
irae  JafMBcae  anfmna  ia  eiaphariied,  while  noith  of  thii  ctmit 
the  avUmaa  ia  Siberian  in  dmncter. 

Tut  foIlowitJg  meetings  of  the  Society  of  .Sit  li.wc  Uen 
arranged  : — Ordinary  meetingii  (on  Wcdnestlay  evenings) — 
.\pril  JO,  "The  New  Legislation  as  to  Freshwater  Fisheries,"  by 
J.  W.  WiUis-Bund.  May  7,  '*  Bicycles  and  Tricycles,"  by  C. 
V.  Boyi.  May  14,  "Telpherage,"  by  Prof.  Flecming  Jenkin, 
F.R.,S.  May  21,  "  Tekgrnjili  l  ariftV.  "  hy  I.ieut.-Col.  WeMicr, 
R.E.  May  28,  "  Primary  Batteries  for  Electric  Lighting,"  by 
I.  Pmhert  la  the  Fon^  and  Colonia]  Section  the  Ibllowhig 
paper  will  be  read  on  .\pril  29,  "  The  Transvaal  Gold  Fields  ; 
their  Pai>t,  Present,  and  Future,"  by  \V.  llenr)-  Penning.  In 
the  Applied  Chemistry  and  Physics  Section  on  May  8  a  paper 
will  be  read  on  "  Cupro-Ammoniiun  Solution  and  its  Use  in 
Wateipraofiog  Paper  and  Vegetable  Tiwnca."  hjr  C.  R.  Alder 


Wright,  F.R.S.,  I>.Sc.  ;  an<l  on  sul>scquent  evenings  in  tht 
Indian  Secttoo  the  following  papers  will  be  read:— 
nonic  Applicatiom  of  Semwced,"  hy  Edwavd  C.  Slaafcnl, 
F.C.S.  M.iy  9,  "Indigenous  F.ducition  in  India,"  by  I>r. 
I.citncr.  May  30,  "  Street  Architecture  in  India."  by  C.  Pardon 
Clarke,  CLE.  This  paper  wiU  he  OliMUaled fay  aMUt of  the 
oxy-hy<lrogen  light. 

DURI.NU  the  next  few  wcck^  the  follow  ing  Penny  Lectures  will 
be  delivered  00  Tneiday  evcningt  at  the  Royal  Victoria  CoCm 
Hall,  Waterloo  Road :— April  Ti,  "Camping  out  «•  the 
Thames."  by  the  Rev.  P.  H.  Wickstccd.  April  39.  "AVirit 
in  the  Sunbeam  to  the  West  Imlies,"  by  Sir  Thomas  Brxss<-y. 
M.P.  .May  6,  "Ice,  and  iu  Work  in  Earth-shaping,"  by  l>r. 
W.  B.  Carpeoter.  Mqr  ij.  "Fire,  Eleclridqr.  and etlMrPomi 
of  Power."  by  Mr.  Vemon  Boys.  May  ao^  "  A  Working  Man's 
Dinner,"  by  I'rot  H.  C.  Seeley.  May  ay,  "The  ReoesM 
Etnptioa  of  KiakatdV,*'  by  Mr.  J.  Noonan  Lodiyer. 

Wk  have  re>.Li\e'l  two  [vauiphlets  on  the  \ ivis<.-ciion  question, 
viz.  "  Vivisection  in  its  Scientific,  Religious,  and  Moral  Aspects," 
by  E.  P.  Glidlestone  (Sunpkin,  Marshall,  and  Co.,  pp.  68,  price 
one  shilling),  and  "The  Utility  and  MocaliQr  of  ViviaectioB," 
byG.  Gore,  LI_D..  F.R.S.  (F.  W.  Kelkmann,  a,  LanglMM 
Place,  W'.,  p)>.  3J.  I'riic  sixi-eii' d.  llicsc  i>amphlcts  arc  alike 
in  that  their  authunt  aigue  the  4uc»tioo  on  general  groiuads  of 
comoMB  seiHe.  The  emay  hy  Mr.  Goie  is  issued  by  the  Aaao- 
ciation  for  the  .\<lvancement  of  Medicine  by  Research,  and  i» 
.in  admirable  contribution  to  the  subject  of  which  it  treats.  Not 
being  himself  a  physiologist,  .Mr.  Gore's  pleading  is  of  all  the 
more  force  from  iu  non-professional  character ;  while  the  fact 
of  Mshefaigaohntya  worker  in  other  departaacBls  of  ■riwice, 
as  well  as  a  man  who  has  made  a  special  study  of  the  method- 
ology of  research,  or  "the  art  of  discovery,"  enables  him  to 
sjieak  not  only  with  authority,  but  with  unusual  luci<iity.  The 
calmly  fonable  style  in  which  he  writes  contrasu  htvourafaly  with 
the  hysterical  vituperathm  wMch  he  <|w>teB  fton  the  oliier  aide. 
This  pamphlet  ought  to  l>e  read  by  every  one  who  desires  fr, 
obtain  a  rational  as  well  an  a  truly  moral  \iew  of  the  snbject. 

The  fourth  edition  of  IIenfrey'9  **  Elementary  Come  of 
Botany"  will  be  published  by  \  an  N'oor.:  <-.\rlv  in  May,  The 
moqihology  of  flowering  plants  has  ticcn  resiscd  and  added  to 
by  Dr.  .Maxwell  Masters,  who  has  also  made  great  adtlitiuoa  to 
the  physiological  portions,  while  Mr.  A.  W.  Bennett  baa  re- 
written the  sections  relating  to  Cryptogamia.  This  new  editioB 
willbeatnmimiareBrichedbyBaBietouaadditioBalillu*iBliui> 

llAKTLtUEN  of  Vienn.i  lins  issued  the  first  part  of  a  work  fy.\ 
the  (K-eans  .and  their  life,  entitled  "  \'on  Ocean  lu  Ocean,  cine 
Schilderung  des  WelimeeNa  uad  Seioea  LebeMt"  by  A.  voa 

Schwcigcr  I.eichcnfeld. 

.\t  a  recent  meeting  of  the  .\siatic  Society  of  Japan  (reported 
in  theyii/iw  IVe^kl/  Mail),  Mr.  O.  Korschelt  read  a  paper  CM 
"  The  Cheoiistiy  of  Japanese  Lacquer."  The  paper  opened 
with  a  brief  accoont  of  the  source  and  preparatioB  of  the  laoqner, 
aiul  of  the  comlitions  under  which  i;  Ji.ir  !.  ns  to  the  best  ailv.in- 
tage.  The  interest  of  the  paper  lay,  however,  in  the  very  com- 
plete discussion  of  the  cheinical  eonititocota  oi  the  aafealBBe^ 
and  the  synthetic  detenninatkm  of  whidi  of  these  wcic  matt 
essential.  The  summary  of  results  wa«  given  in  ihene  terms : — 
I.  The  raw  l.ici|uer  juice  is  an  emulsion  which  contains — («)  a 
peculiar  acid  called  urushic  acid  {urtuJki,  the  native  naaic  far 
laoquer),  {k)  a  gum,  (r)  a  nitrogeaow  body,  (1/)  wato^  and  (i^a 
volatile  .tcid  in  traces.  2.  Tlu-  hardening  of  the  laoqjaer  Jipoe, 
which  titkes  place  when  liie  latter  is  exposed  in  a  thha  lajwj  of 
moist  air  of  20°  to  27*  C,  Ls  due  to  the  oxidation  of  urushie  Bcii 
into  oxyurashic  add.  3.  This  oxidation  it  caused  fay  tlw  nitf^ 
gcaona  faody,  whidb  ia  aa  ananBiBaid  BBd  acta  a*  a  ftnacBL 
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4>  Tfce  oxidation  is  not  accomp^nic)  by  hydration.  The  wattr 
■Hut  be  preiicnt  only  to  keep  the  i«nnent  ia  idiitioD,  which  cIm 
would  not  act  5.  The  fflrirtnion  ttlces  place  within  aanow 
Units  of  temperature,  ranging  imn  abmit  ?ero  Centigrade  to 
that  of  the  coa^^ilation  of  albumett.  6.  The  gum  seeim  to  have 
a  favoiirahle  inllucncc  in  keeping  the  other  nibstanoes  in  emul- 
sioo  i  but  in  the  hardened  lacquer  iu  preaaooe  is  i^jwioin, 

<  tiiilim'  itt  when  in  coBtact  widi  water,  to  riaa  in  bKsteri.  7< 
By  a  mixture  of  the  raw  joke  with  urushic  add,  the  quantity  of 
gum  present  is  dimintihed,  and  the  dried  bcqner  is  cnablt:<l 
better  to  resist  the  injurioos  inftoence  of  water,  besides  obtaining 
•  greater  tnmipanoqp.  8.  The  adnixtiin  of  more  than  five 
fiaits  oraahie  add  with  one  part  jnice  weakeat  the  action  of 
the  ferment,  and  so  dctcriorntL-.  ilie  quality  of  the  laoquer.  9. 
The  gum  is  stxy  >imilar  in  gum-arabic,  but  gives  a  sugar  with 
two-thinls  only  of  tht.-  reducing  power  of  aiabioose.  10.  Tlie 
ferment  luu  the  oomposition  of  allmmcn,  that  it  contains 
noch  leas  fdtragen.  it.  Diaataae  and  the  fernieBt  fai  the  salira 
cannot  replace  the  l.Acqiitr  ferment.  12.  The  difTcrence  lictwccn 
guotl  and  bad  lacqHcrs  seems  to  depend  mainly  on  the  relative 
quantities  of  urushic  acid  and  water  present,  the  inferior  lacquer 
liaviiig  lest  acid  and  more  water  than  the  superior  kind.  13. 
The  durable  quality  of  lacquer  is  a  property  of  the  oxyurushic 
acid,  which  i>  singularly  negative  in  its  actions,  resi'^tinR  ^11  miI- 
vents  tried,  and  affected  by  strong  nitric  acid  only.  In  the  course 
of  the  discusMon  which  followed  it  was  observed  that  prohably 
the  direct  effect  of  the  investigations  would  K-  the  improvement 
of  the  lacquer  process,  which  was  peculiarly  a  Japanese  art ; 
also  tli.it  lacquer  poisoning  w.i^  liue  in  ihc  urushic  acid,  which 
only  gradually  disappeared  during  the  hardcaing  process,  the 
beat  and  oldest  lacqjwta  hawing  nooe  at  aO.  Sugar  of  lead  was 
mentioned  as  the  bc<it  antidote  fi>r  the  (loison. 

Tmlast  number  of  N<itmnm  cataim  an  iwewsting  report  by 
Herr  L.  Stejncger  of  the  reantt  of  his  last  smnmet's  explontion 

i.f  Ostrof  Mciliiij,  or  Copper  Island,  the  smallest  of  the  Konian- 
dorski  group  (Commodore  Islands).  On  his  arrival  the  chief 
town  was  found  to  lie  nearly  empty,  its  numerotts  roomy  an<I 
gaudily  painted  houses  and  church  having  been  deserted  while 
the  inhrfntants  had  gone  for  the  fishing  season  to  the  "  Lesj- 
bitscha,"  or  fur-seal  fi^hing-i^roun.!-,  (in  the  other  side  of  a  rocky 
promontory.  The  dense  mists  which  never  fail  at  that  season 
interfered  with  ^  naturalist's  field  work,  but  he  was  aolbftonate 
as  to  diMDicr  a  aaw  ^ecks  of  Anorthura,  differing  equally  both 
in  form  and  colouring'  fjrom  the  earlier  described  A.  aiastensii  of 

<  f  V:  f.  It.iini,   atid   from  llic  J.lpancsC  W.  /i/mi^frt/ij,  which  is 

Ulicved  to  Ijciong  also  to  the  Aleutian  Islands.  Herr  Stejncger, 
who  has  given  this  new  form  the  name  of  Th^ttfyta  {Am/r- 
ikura)  faUtuetu,  considers  that,  altho-tRh  esscnti.illy  the  same  as 
its  Norw^an  representative,  it  is  still  more  closely  allied  tn  the 
K.i-'.em  Central  Asian  forms.  Since  his  visit  to  Coi  i  1 1  M.md 
llerr  Stejncger  has  ftinad  on  Behiing's  Island  another  Anorthura, 
wUch  diftrs  widdy  from  A.  paOettmt,  and  wMdi  he  beNevea 
maj  prove  to  be  the  same  a-;  /f.  fumi^ala,  cnmiiniii  in 
KamduUka.  A.  f^lUscens  is  of  frequent  occurrence  on  Copper 
Island.  It  buUds  its  nest  in  the  dete  of  ndtS  at  in- 
acceasible  points,  and  in  the  aoaod  of  its  gota^  m  well  as  in 
its  general  haUls,  it  reaemhlea  its  Esropean  Mndted.  The  rosy 
finch  f/.in;-rfuffj(fitiiitmeAa),  supposed  to  be  American,  was 
found  on  the  Aleutian  Islands,  and  has  not  been  observed,  as 
far  as  we  know,  in  any  other  part  of  the  Old  Would.  Itg 
briUiant  colooring,  boane^  unmelodious  song,  and  its  preference 
tor  steep,  ioaecessiMe,  rocky  peaks  which  abound  on  Copper 
Island,  make  it  one  of  tin  nn.-l  characteristic  of  the  local 
Herr  Stcjneger  has  largely  availed  himself  of  the  opportunities 
opened  to  him  of  studying  the  wurioBS  repteMntfttiwi  of  Otariidae 
and  Phoddie,  which  abound  on  the  Aleutian  shores,  and  in  his 
paper  on  CfUtrAimut  urdimt  (the  Kolik,  sea-cat  of  the 


and  Yrell  known  as  the  fur-seal  of  the  American  and 
Eng^iih  traders),  he  has  given  tlie  readen  of  N*l-rm  an  ca- 
tiemely  faitereMing  and  comprehensive  deacrfptioD  of  the  appaai' 

ance,  habits,  and  commercial  importance  of  these  valuable 
animals.  He  graphically  describes  the  forcible  tactics  employed 
by  the  older  seals,  "  Sichatchi  "  (Russ.  husbands),  in  keeping  the 
jankwa,  "Chokis^jaki"  (bachelors),  witliin  their  allotted  gnanda, 
and  aupplies  many  hitherto  anlmowB  details  coocetningdistiaal  re 
fharwftfiiith't  ^^^ifV/^hM^  vpon  diflfaMioM  of  aga^  ftc 

The  last  tiiimher  i  tliirticth)  of  iLi:  Af il! hrii'u»:^:  n  Ji.'>  Jiu.'ithi  il 

CetfUukaft  /iir  Katur  und  VeUterkundt  Ottasiau  (Yokohama) 
cummeocet  with  an  article  on  mines  and  mining  in  Japan,  by 

Herr  Mctzger-  the  thini  important  work  on  this  subject  pub- 
lished by  Germans.  The  writer,  who  has  Ijeen  for  five  years  at 
the  copper  miaet  at  Ani,  profiencs  merely  to  supplement  the 
previous  writiagi  of  his  countrymen.  Herr  Metiger's  account 
of  Japanese  practical  mining  is  somewhat  mdandioly  laadiag  \ 
on  all  hands  he  finds  ignorance,  incompetence,  waMc.  ThcfC 
is  a  total  absence  of  technical  officials,  everything  appears  to  be 
in  the  hands  of  contractors,  the  miniag  law  is  in  a  most  unsatis' 
factoiy  condition,  and  the  pontion  of  the  fbreigp  oiining  engineer 
is  sndh  that  he  can  do  little  to  remedy  evils  which  be  sees 
plainly.  In  this  (expect  the  complaint  is  everywhere  the  sam^ 
•'  The  scope  of  the  foreigner  is  much  less  than  might  be  ex- 
pected under  the  circunumacea.  It  seems  at  present  to  be  the 
Ittll  totentioo  of  the  Japanese  to  do  everything  themselves ;  and 
atthenuMt  to  use  their  Europeans  as  advisers,  although  their 
contracts  call  them  engineers,  &c.  It  not  unfrequcntly  occurs 
that  foreigners  get  the  impression  that  the  advice  of  Japanese  ol 
the  hiwest  rank,  with  or  wilheat  tetteiod  training,  ia  of  aqval 
weight  with  their  own."  Herr  Metzger  further  alleges  that  sinoe 
Europeans  have  been  withdrawn  the  jiroduction  of  the  gold 
mines  of  .Sada  has  considerably  diminished.  He  asserts  that  1  y 
avoiding  the  extraordinary  waste  caused  fay  ignorance  and  mis- 
management, the  mineral  production  of  the  whole  country  eotfd 

be  inrrea-.ed  Viy  .at  least  fifty  per  cent.  Herr  I.ehmann  writes  <m 
the  in<l<>or  games  of  the  Jap.aiiesc.  From  the  rejiorts  of  the 
meetings  it  appears  that  the  capital  of  Japan  had  its  Fisheries 
Exhibition  last  year.  There  were  iSiWS  eihihitois— an  nnex- 
pccMdly  large  number ;  and,  at  a  eoaaeqoenoe,  the  Exhibition 

was  divided  into  forty  seven  separate  exhibitions,  corresjwndinj: 
to  the  various  administrative  diWsions.  This  melhod  rendered 
a  journey  through  the  Exliibition  wearisome  by  constant  repe- 
tition, and  added  gtcatly  to  the  difficulties  of  a  aystematic  stady 
of  the  eikibita,  which  wen  not  lessened  by  the  abocnoe  of  a 
catalogue.  The  number  of  articles  connected  with  fishing 
amounted  to  39^7>  while  the  various  goods  made  from  fish  and 
water  plants  reached  6474.  The  fishing  population  of  Japan  is 
given  at  1,601,406.  Some  interesting  informatioo  respecting 
the  rearing  of  fidi  in  Japan  is  also  given. 

Trx  Tillis  ItBUhm  emtdns  an  intereitfaig  paper  on  the  pepo' 

lalion  of  the  Caucasus,  a  new  census  having  liccn  made  in  the 
course  of  the  year  1882  in  several  of  the  larger  pwvinces  of  the 
country.  It  appears  from  this  census,  although  incomplete,  that 
the  popnlatioo  has  much  increased  since  the  last  census  of  1877. 
Tn  1867  the  whole  population  of  the  Caucasus  was  reckoned  at 

4,661.800;  it  rose  !n  5,391.700  in  1S76  77.  It  is  now  more 
than  6,500,000 — the  total  being  rcckoneil  at  6,449,850 — which 
figure  is  still  considefed  bdow  dM  reality.  This  large  increase 
of  mm  than  i,noo^ooo  in  five  or  six  years  ia  partly  due  to  the 
recent  annexations  (162,980  in  the  province  of  K«rs,  and  92.450 
in  the  district  of  llatoum),  to  immigration,  in  natural  iucieasc. 
and  to  the  incompleteness  of  the  former  census.  As  to  the 
natural  increase,  due  to  the  auiplBS  of  biitfaa  over  deaths,  it  i« 
estimated  at  an  average  of  1 3  per  thousand  every  year  in  the 
Government  of  Tifiis  (1875  to  1880),  and  at  13  per  thousand  in 
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the  Govcmnicnl  of  Erivan.  Altogether,  tin  iiv  tt.ility  w,  how- 
ever, voy  graU(  and  it  is  oampeoMted  only  by  a  great  number 
ofbMu.  As  to  the  dmhjrflr  poiidMkw,  theU4,ssl  iqiure 
ViloinctTes  ocaipicd  hy  the  Northern  Caucasu?  have  lo'j  in- 
liabitants  per  square  kilometre,  which  figure  reaches  a>  much  as 
\yf>  in  Transcaucasia  (248,445  square  kilnnulics),  where  the 
deangr  of  popolatioa  is  the  same  as  ia  European  Russia.  The 
Gomnaeatt  ef  Knttit  (the  nlkr  of  the  Rica),  Eiina,  and 
11(1'.^  have  rcspectinfy  3S'6h  m%  and  17-8  iahatiteiili  per 

«<|UAre  kilometre. 
Among  the  recent  addhioiit  to  CUoese  tdenHfie  Utenttaie  are 

transIation>  of  M.ir^jutti's  "  Klcmcnt.iry*  Chemist r)' "  and  Frc- 
seoius's  "Chemical  Analysis."  These  works  have  been  trans- 
lated into  ChineM  by  M.  Billeqnin,  one  of  the  prafcaMn  of  the 

Jung  Wen  Kwan,  <>r  I'oreign  College,  at  I'ckin. 

TiU  Secretary  of  State  for  India  in  Council  has  appointed 
Ifr.  David  Hoopei^  F.C.S.,  of  BbaBbglutti.  to  the  KflcU 

('•ovemment  Cindiewi  Plantatinm  in  the  Madras  Presidenqr. 

Ths  addittone  to  the  ZoologiGal  Society's  Gardens  during  the 
pert  week  iadode  a  Lodk)  Mookey  {Ctrcopitktctu  hidk)  from 

West  Africa,  prescnle  l  l  y  Mr.  V .  \\ .  Kohinsiin  ;  a  Mac.i(]uc 
Monkey  (M<uacus  fynomcl^ui  i  )  tVuni  India,  presumed  by  Mr. 
E.  Drew  ;  a  Vulpine  Phalangcr  {Phalangista  xmlpina)  from 
Australia,  presented  by  Mr.  J.  C  Martin ;  a  Central  American 
Agouti  {Dasyfroaa  ittkmka'S  from  Central  America,  presented 
liy  Mr.  nu(;Ii  \\  ;lM>n  ;  a  Herring  fiull  (Larus  argenla!uj\, 
I'-uiojican,  presented  by  Mr.  Thomas  Daws ;  a  Common  Viper 
{Vi/><ra  berus),  British,  prc*cntc<l  by  Mr.  H.  Gennaa;  a 
Burchell's  Zebra  (B^tms  burtkdii  9 )  from  South  Africa,  three 
Michic's  Tufted  Deer  {Elapkodut  miekianMs  ^99),  four 
Darwin's  Piicras  {Pucrasia  darn'ini  i  i  6  'i  \,  an  IMhot's 
Pheasant  {Pkasiamut  d&oti  6 )  from  China,  deposited ;  three 
Com  B«tBtinca  {Bmttrimt  mttlarii),  Bridrii,  pnrdiaaed. 


Oi'/t  ASTRO.XOAflCAL  COLUMX 

Southern  Comets. — Dr.  Oppenhcitn  of  ikrlm  lia>  j.ub- 
Ushed  elments  of  the  comet  discovered  by  Mr.  Ross  of  Llsicra- 
wick,  Victoria,  on  January  7,  founded  upon  the  McllKiumc 
obaenrations  in  Attrtm,  Nock.,  No.  2579,  tliuugh,  as  he  remark.s, 
they  were  calculated  with  difficuhy,  owing  to  the  existence  of 
thtee  ovenights  in  tlie  seven  positions  there  given ;  hence  their 
eooMcthm  lor  an  orbit  would  involve  a  troublesome  tentative 
process.  The  position  for  January  17  is  in  enor  aearij  two 
♦Itgroes. 

Mr.  Tebbott  has  also  compated  elcBMnts  fmm  his  own  obser- 
vatkms  at  Wiadaor,  New  Sooth  Wales,  on  January  19,  23,  and 
Ilk  wfakfa  rfpremU  ckedjP  dM  otnnation  on  February  a,  the 
leak  he  waeable  to  ohlaia»  ^  wet  having  become  very  £sint ; 
OB  JaiMinr  19  he  had  oooiidefed  it  jwit  bmnd  wkeitcyc 
viawa.  He  raaarki  ■pen  the  diacovdaiiee  of  hb  dements  with 
thoae  caicidatcd  by  H.  BuacUof  the  Melboame  Observatory, 
aai ohMnea :  **!  caanot  aeeotnt  Cm*  these diacrepancics,  unless 
titow  be  aone  ctror  b  the  Mdbomne  data."  We  sabjoin  both 
ortata  i~ 

Lgagkade  of  perihelion   125  44  24    ...    135  ^  12 

,,       ,,  .xsecnding node       264  24    o    ...    364  25  14 

Inchnation    65    o  55    ...      65    o  51 

l.«g.  perihelion  distance      ...      9  491046    ...       9  49094 

Motion  retrograde. 
The  time  of  perihelion  pa.s$age  is  for  the  meridian  of  Greenwich, 
and  the  longitudes  are  referred  to  the  mean  e4|uinox  of  iS&i'O. 
It  will  be  sees  from  the  close  efreenent  of  the  two  orMu  how 
eoaupktaiy  Dr.  Oppenheim  sacoeeded  in  elfaiimatijig  the  Mel- 
boane  enon  froaa  his  work. 

In  a  communication  to  the  Oburvatoij  of  the  preaeat  month 
Mt;  Tebbott  refers  to  a  notice  in  the  SydiMnrioumaU  copied  ffom 
•  'nismanian  newnuier,  leporting  that  •  bright  comet  had  been 
MittatNewNorioIkat4a.m.en  December  S7,  beniw  about 
«Ht»  and  •  few  dagmea  above  tin  horiaca  j  he  Imd  aeudied  for 


it  in  the  morning  sky  without  success.  In  the  Sydttey  Afarttinf 
i»f  Marih  5,  Mr.  'lebtuitt  writes: — "Within  the  p.m 
few  (l;i\s  I  have  reteivcil,  through  C'oinm.indcr  J.  Shortl,  R..N'.. 
iho  Meteorok>gical  Observer  at  Hobart  Town,  commun.cation> 
res|>eciing  a  fine  comet  whii  h  w.is  seen  in  Tasmania  on  Dcccm- 
Ix-r  25  and  27  in  the  morning  sky.  It  is  dcsctilxMl  .vs  rising 
al>ove  the  eastern  horizon  a  tew  minutes  l>cfore  the  sun  ;  and  1 
am  strongly  inclined  to  the  o]i!iii<in  lliat  this  is  no  other  than  the 
comet  whose  elements  I  have  just  communicated  "  (the  cornel 
found  by  Mr.  Ross).  Thetc  are  difficulties,  however,  in  the  way 
of  acfe|)t:ni;  this  identification,  judging  from  svich  information 
as  we  have  to  hantl.  The  great  increase  of  litjht  near  perihelion 
passage  is  not  explained  by  the  elements  .1!"  the  comet  of 
January  7,  which  by  theory  would  only  have  possessed  Eve 
limes  the  intensity  of  li^hi  that  it  had  at  the  finft  MaUianne 
observation  on  the  evening  of  januaiy  13. 

Tttt  Obsuvavokv  o»  FAURxa— Ib  PuUKmitmi  4i 
Rml  Omnrnttrh  it  Fakrwm,  mmmi  iSSa^^  FroC  nanrialimr. 
the  Jracter,  haacoDeded  alaiiennmberef^uilawatinKeliaM**' 
tiona  made  dncfly  la  the  |«ar  rats.  Pwfc  ltieoft%  aitio  phgical 
ebairntions  of  nieplaiietJ«pitar«>taBdfloB  December  imie 
June  1883,  and  his  dfafiiplhwi  «f  tim  a|yeBwmee  of  the  didcaaa 
acGom|>anie\l  by  eighteen  Will « iiiUBttiil  tuted  Bthograph^  An 
eateMBsn  aeries  of  ofaaervationa  of  the  great  coatet  of  tS&fc 
also  OfaiBtnted,  follows ;  it  was  last  perceived  with  difficnhy  on 
April  7,  1883.  After  the  conjunctioo  of  the  comet  with  the  sun 
it  was  again  sought  for ;  with  a  power  of  iio  on  the  refractor, 
and  in  the  best  condition  of  atmoapbere,  the  search  was  tinsuc- 
cessful  on  three  eveimtgs  in  September.  There  are  other 
com  clary  and  planetary  observations  and  an  a])|)endix  with  the 
meteorological  results  obtained  at  the  auxiliary  station  of  Val- 
verde. 


GEOGRAPHICAL  NOTES 

The  meetings  of  the  International  Polar  Conlcreace  hegsn  ta 
Vienna  last  week  under  the  presidency  of  Herr  Heinridi  vVtld. 

the  Director  of  the  Phvsical  Central  Observatory  of  St.  Peters- 
burg. In  his  address  tne  President  praised  the  great  merits  of 
Count  Wilczck  with  regard  to  Polar  research,  referred  Jo  the 
lamented  death,  since  the  I  .tsI  conference,  of  the  .Secretary 
of  the  Polar  Commission,  Capt.  llnflmcycr  of  Co})cnhagcn,  an<) 
finally  gave  an  outline  of  the  work  done  since  the  St.  Petersburg 
meeting  by  the  various  e\i>edilions  an<l  olKcrving  stations.  Herr 
R.  .Mullcr,  l>ircct()r  of  the  My  lroj;ra|>!iic  <  iffice  at  I'ola.  was 
elected  secretary  in  the  ]>lace  of  (  apt.  1  loilmc)  er,  leccascl. 
The  princiival  subject  liiscusscil  .it  the  first  nuv  tiii^;  w.is  the  deter- 
nuoHioii  mI  the  minimum  <  s'l  ii;  to  which  eacli  t  \|»-  bti  .n  t'.  ny 
is  bound  to  work  out  and  pubhsh  its  own  observations  at  i;^  an 
cx|>ense,  and  the  cstalilisliment  of  a  universal  fonn  of  pub.  ca- 
tion of  results  for  tlieir  ea-.ier  eomp.ari>oi\.  First  of  aJI  the 
nu  ii'i  .1 1 'Ii 'ijji  .1:  (  'KiTvatious  were  ■b^cussL-il  in  this  regard. 
The  ilebaie  turnoit  on  the  unifoini  way  of  ni):in(^  down  the  obli- 
gatory observations  .ii  each  statKin,  /.c.  the  oV)s<:rvations  of  fem 
peraturc,  atmospheric  pressure,  hunu<lily.  wind,  clouds.  hydrt> 
meteors,  rainfall,  and  temperature  of  the  ground,  snow  aiii!  ice. 
Among  tho-.o  who  have  arrived  at  Vienna  are  the  following  :  — 
M.\l.  R.  1  en/  (I'lofcssnr  at  the  St.  Petersburg  IVchnol.v.^cJ  || 
Institute).  II.  .\Iohn  lliirector  of  the  Chrisliania  Mcteorolc>.^cai  1 
Institute),  K.  II.  Scott  Ubrecior  of  the  London  Met(>.iro- 
logical  (Ifiicei,  l.ieul.  P.  II.  Ray  of  Washington,  Lieut.  E. 
von  Wohlgemuth  (Vienna),  llerr  Wijkaiider,  I'rof.  (lUido  t' r>r» 
(  Inrin  University),  Capt.  DavvMin  |Cliief  of  the  Fort  Rac 
I'xfi-diiioni,  I'r.  (iiese  of  Ilaniburg  (Chief  of  the  (r»cnr.ir. 
.\ntarctic  Kxpcdilion),  11.  Paulsen  of  Copenhagen  (C"hje' 
of  the  Danish  Polar  Station  at  Godlhaab).  Lieut.  PayeB 
(Paris),  Dr.  Snellen  (Director  of  the  Utrecht  Meieorologicsl  j 
Observatory),  .-Vksel  S.  Stecn  (of  the  Christiania  Meteorological 
Institute),  Count  Ilanns  Wilc/ck  (Vienna).  The  following  ^ 
were  expected  to  arrive  shortly  :  — Prof;  i).  Neumayer  of  Ham- 
burg (Director  of  the  Cicmian  Seewartc),  Prof.  K.  Mascart 
(Director  of  the  Paris  Meteorological  Central  Bureau),  Dr. 
Uorgcr  (of  the  Kiel  Marine  Ofaacrvatoiy).  Prof.  Leaoauiim 
(Ilelsingfors).  E.  Rieae  (Chief  of  the  Finnoh  Pttlar  Stalion  at  I 
.Sodankyla). 

IHZ.S1.  Piter tkurgrr  Zeititng  contains  the  foflowing  detaib  coo-  1 
ccrning  the  expedition  which  Col.  Pricvalsky  is  now  leading  x  J 
Thibet.    The  points  of  departure  of  the  exfiedition  were  Kiakht.; 
and  Ourga.    From  thence  it  wa-  to  go  to  Tsaidai:    !  ■,  \lash\r 
and  Koko-Xor.    In  T&aidam,  at  the  foot  of  Burkhan  Buda,  u 
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HHUi^tfie  faitention  to  cstahlUh  a  camp,  and  leave  belmid  a 
tection  of  the  party  and  of  the  escort.  Col.  Prjcvalskv,  with  his 
companions,  win  posh  forward  to  the  aources  of  the  Yellow 
River,  and  even  to  the  towns  of  Chambo  and  Batanou.    If  the 

circumstancci  arc  jwpitious,  the  i-xpcdition  will  devote  the 
spring  and  «iummcr  of  1884  to  the  exploration  of  the  region  of 
Sifanei,  betwn  n  K"ko-Nor  and  liatanou,  where  it  will  surely 
find  abumlant  n.iu.i;il  riches  to  explDre.  In  autumnlhc cx{)cdi- 
tton  will  return  \t<  it-  iiiLiiinimicnt.  A  .it'  iIil-  h.iggagc  will 
be  sent  to  (iast,  in  l^iu  i  im,  whirc  thiy  will  L^;Libli>li  a  second 
camp.  From  (la-.!  ;hc  c\;  r'liiiiin  will  travi-rst-  Northern  rhi1><.-i 
inMie  direction  of  l^has^a,  an'!  will  try  to  pcnctrAtr  as  far  a^  the 
1-ake  TcncRTi-l'ora,  to  reach  aflerwanls,  it  circuiii-tiuu  cs  pcniiit, 
either  the  nrovilicc  of  Dsan;^',  or  to  the  Hrahiii.ipulia.  If  not 
siKi  <  ssful.  however,  the  expedition  will  return  part  of  the  way 
and  then  go  northward'i  to  1^-idak  anil  to  Lake  I  )aif;ro-Juni- Tcho. 
From  thence  it  will  return  to  (.laNt,  and  tr)'  afterward-,  to  go 
across  the  pUiti  nu  of  'l  liilicl  in  another  iliiectioti.  Front  Gast, 
which  they  c\|>r  v.i  t'l  reach  in  the  spring  of  1S85,  a  part  of  the 
exi>e»lilion  \\\\\  ^o  towanU  Ix>h-N'rir,  and  the  ofiicr  ]>ar!  toward-. 
Keiia,  that  ilicy  also  may  ii.;ul)  1  ob-Nor  by  wav  of  TLlnTkin. 
The  two  sections  of  the  e\pe<lition  will  afterwards  go  together  to 
Karakorum,  and  along  the  Khoion,  and  then  return  by  AUa  to 
Asiatic  Russia,  near  ilic  I-akc  Issak-kul.  (.'ol.  I'rjevalsky  left 
St.  Peter.liurg  on  August  3,  l8Xj,  ai  companiexl  liy  Sul>- I.ie:itcn:iiit 
Koliorov  sky.  his  .assistant,  and  a  volunteer,  Ko/l'itT.  .-\t  <  )urga 
they  were  joined  by  twenty  soldiers  for  an  escort,  and  on 
NovenilH  T  S  they  left  <  )ur}^a  to  cross  the  Desert  of  Gobi.  The 
telei^rani  jiist  rccei\e<l  from  Alashan  (dated  JaiHUHy  ao)  tdb  «f 
the  safe  arrival  there  of  the  expedition. 

GnwiAnntu  will  be  glad  to  find  in  the  lait  TClme  of  the 
J&Mtii  of  the  Cancam  Geographical  Sodetjr  •  mmber  of  .x-^tn>- 
aomical  dctenninatioas  of  positions  of  plaoea  ia  the  Tmuca.spian 
Mfiottt  hr  M.  GittMieB.  We  find  in  the  liit  a  nnmber  of 
pomU  In  the  oases  oTAkhal-tckke  and  Merv,  and  in  Khorassaa, 
Mid  notice  that  the  exact  position  of  Sacakhs  (western  corner  of 
the  dtadel)  is  36"  32'  i4'  -s  N.  lat.  and  6i*  lo*  10*  E.  long.,  860 
feet  aljovc  the  sea  ;  that  of  Merv  (ganlen  at  Kau»hut-khan-kala) 
37°  35'  *8"-3  N.  lat.  and  6o*  47'  16'  E.  long.,  900  feet  above  the 
aea  ;  and  that  of  Meshctl  (cti|x>la  of  Imam  Kiza)  36°  17'  2^' ft 
N.  lat.  and  59"  37'  27"  \L.  long.  The  same  volume  coutaiiu  a 
great  moaber  cl  hevbts  mettured  in  Aain  Mtnor  bjr  RaMaa 
officer*. 

The  last  issue  of  thc^ /nvi/ia  of  the  Russian  Geographical 
Society  contains  a  preliminary  report  of  a  journey  made  by 
MM.  .AdrianofTand  Klementz  in  the  still  little-known  islands  to 
the  south-west  of  Minusinsk  ;  a  note  by  MM.  He<lroita;  and 
I.essar,  Ining  a  reply  to  M.  Konshin's |Mper  on  the  Kara-kum 
sands  and  the  former  l>cd  of  the  Amu  ;  a  note,  by  .M.  Malakhoff 
on  the  leuuiiiis  of  i>rchistoric  man  on  the  Nyem.an,  cJose  by 
Druitkeniki ;  the  nccrolo^'  of  Admiral  Putjatio,  by  Baron 
Oaten- Sackcn ;  and  a  ikote  by  M.  Piltchikoll,  00  a  magBetic 
anomaly  between  Kursk  and  KharkulT. 


ON  THE  PROGRESS  OF  GEOLOGY^ 

TN  ilddressing  you  to-night  at  the  ri>cnirg  of  the  scs-ion  1883 
of  Cantcrl)ury  College,  may  I  be  allowed  to  .-ipijeal  f  r-t  to 
yonr  kind  indulgence?  On  nu  occasion  like  this  \uu  h.ue  a 
right  to  exp>ect  that  only  the  be^t  and  most  refined  Kii^H-h 
should  reach  your  ear  ;  and  if  this  to  night  is  not  the  ca  e,  y  u 
will,  I  trust,  be  lenient  with  me,  as  only  very  few  foreigners 
have  ever  been  able  to  master  the  beautiful  and  exjiressive  Eng- 
lish language  so  thoroughly  that  they  would  not  now  and  then 
offend  the  ear  of  an  educated  audience. 

When  I  look  round  mc  in  ibil  fine  hall,  and  see  before  me 
iiuch  a  large  audience,  of  which  nmunbcr  consists  of  giaduaics 
of  Cantmwy  CoUese,  it  nnccaia  almost  like  a  dream  ai  d 
not  n  mlitjr— «  icaiilgr  «f  mieh  wa  have  cvaqr  ftaton  to  be 
proad. 

It  is  about  »ixteen  jcan  Igo  ttat  a  few  eame&t  men,  having 
the  iatelleetaal  advaaeemcBt  of  CaDtctbury  at  heart,  met  and 
proposed  to  Ibnad  •  wdvcnity  in  Chriitdmrch ;  bat  thqr  «erc 
tokl  by  B  not  Incoasidewbh  nnnibcr  of  ov  citizens,  aome  in 
high  posltfou^  that  we  wcie  ahent  a  hvsdrcd  years  in  advance 
of  the  wants  of  the  co!  ny.    However,  we  per-evered,  and  at 

*  An  ootniiu  addreia  deliitertd  U>  Uk  ttudcais  of  Canterbiiry  CottcK* 
Maigi  s»       ty  Jaliw  vMHaMM  l)i^.r jL.8.,  gyofmsr  «f 
and  fahsgsooHjnria  OaMertaiy  OsB||s  (NwE,  UsMniili 


la»t  succeeded  ;  and  the  best  proof  of  tite  oontU—a  of  oar 
views  is  the  number  of  the  graduates  of  the  New  Zcafand  Unl* 
venity,  of  « horn  there  are  now  twenty-one  Masters  of  Arts  and 
forty-nine  Bachekxs  of  Arts,  together  seventy  ;  of  wh(>m  Can- 
terbury College  can  claim  twenty-nine  of  its  ow  n,  many  of  whom 
would  l>e  an  ornament  to  any  univerjity  of  the  home  country. 

And  although  the  greater  portion  of  our  graduates  mostly 
apply  the  knottkJge  gained  to  the  education  of  oihen,  they 
continue  their  studies  for  their  further  intellectual  pnHIHIM  hng 
after  they  have  gained  their  well-earned  degrees. 

To  my  mind  no  more  ennobling  or  higher  'phcrc  can  le 
selected  by  anybudy  than  that  of  the  teacher.  \Vbat  nieutal 
energy,  what  moral  devotion  are  re<(uired  in  the  teacher,  who 
can  only  be  successful  if  he  has  his  whole  heart  in  the  work,  so 
that  the  chain  of  human  sympathy,  the  most  powerful  tie  in 
mankind,  unites  him  with  his  pupil.  In  a  young  country,  where 
wealth  Is  gei;erally  con.-i'Jered  to  give  power,  position,  and 
influence,  ai  il  the  "  niiri  jcura  James"  is  much  develo[)e<l,  only 
a  refined  min  i  can  gladly  ami  willingly  turn  away  from  those 
pu^^U!ls  by  which  wealth  is  more  easily  obtainni,  In  oider  to 
devute  hiuisrlf  entirely  to  the  education  of  the  young. 

Moreover,  iiotliirig  sho.v s  us  more  clearly  than  tcaehii  i;  th.il 
we  have  oidy  put  "Ur  f<vit  on  the  first  step  of  the  ladder  leaJii 
to  ksi' ivvle<isie.  Ue  reniam  students  onr  whole  life;  and  1  trust 
that  none  of  our  graduates  will  tver  oveirale  the  step  g.\ined, 
but  that  they  will  consider  that  the  degree  obtained  ha>  nnly 
given  them  an  insight  into  the  dominion  of  Knowledge,  an<l  hus 
shown  them  how  much  they  have  .still  to  learn;  and  that  in  fact 
they  have  become  masters  of  the  art  bow  to  Icam  to  tta  idnn* 
tage  of  themselves  as  well  as  of  others. 

tieforc  entering  into  the  .'ubject  I  have  chosen  for  to-night's 
address,  I  wish  to  make  only  a  few  remarks  upon  the  develop* 
ment  the  Univer  ity  of  New  Zealand  ought  to  take,  so  as  to 
satisfy  the  present  and  future  wants  uf  our  population.  It  was 
only  to  be  expected  that  in  the  beginning  its  founders  should 
have  been  guided  by  the  curriculum  of  the  great  centres  of 
leanihig  in  Ureal  Britain^  although  even  then  some  of  the  new  er 
improvements  were  net  adi^ed  ;  but  I  may  point  out  that 
under  the  different  dranbtanoea  in  which  we  live  in  a  colony, 
w  e  ought  to  have  more  eosmopolitaa  views,  and  |vofit  by  the 
experlenee  of  dioso  State*  and  oommwihifs  which  our  conditions 
letembla  moat.  In  htt,  the  Unimaity  of  New  Zealand  ought 
to  ho  cdectk^  and  to  adeet  tat  asdnitathm  in  iu  constitntioB 
the  bmt  u  to  manner  and  matter  of  teadiiBg  firom  all  paits  of 
the  worU. 

AceovHag  to  mt  vievs  It  o^ght  not  to  ha  at  pmuH  the 
highest  aba  of  a  nmfRRlqr  ooonotoolhramMf  oTknoirladce 
of  a  chaotic  chaiacler  hi  a  Bomber  of  subjects,  bat  to  make  the 
student  acquainted  with  tlie  general  prinuplei  of  the  lloek  of 
knowledge  possessed  by  the  world  and  its  amriieatlaa  to  Hie ; 
to  know  in  what  directMn  that  general  Mndt  b  matt  deficfant, 
and  in  whKt  manner  it  can  be  augmented  and  made  more  OMfbl 
both  intelkcttt'lly  and  practically. 

The  study  of  philosophy,  in  the  higheit  and  HMMt  geaefal 
.acceptance  of  the  term,  is  one  of  the  greatest  wants  mr  any 
university  that  intends  to  educate  thinkers,  men  and  women  who 
not  only  wish  to  use  their  acrjuired  knowledge  for  earning  their 
daily  bread,  but  to  advance  the  human  understanding. 

Advancing  t»  the  subject  uiKiu  which  I  wish  to  address  you 
I  to  niijhf,  I  h.i.  t!i(.UL;li'.  lli.it  some  remarks  on  llie  progress 
I  geology  has  u.ade  and  is  daily  making  would  not  be  inappro- 
priate. I  should  also  like  to  show,  though  .iw  ii;^  to  the  short 
time  as.stgned  to  me  this  can  only  be  done  in  a  fragmentary 
manner,  how  from  an  empirical  scieuce  it  has  gradually  been 
raised  to  be  an  inductive  science  fully  de-ervitig,  as  far  as  actual 
ot»ervations  go,  to  claim  the  p  'sitioa  of  an  exact  saence. 

If  we  Consult  "  Ihe  Cyclojiicdia,  or  .an  Univcr^al  IJictionary 
of  Arts  ai.d  .Sciences,"  l.y  K.  Clia:nt>ers,  K.K.S.,  London,  four 
Iwge  f  ilio  volumes,  of  w  inch  the  first  appeared  lu  1779  and  the 
fourth  in  17S3,  an  excellent  work,  for  which  s  >mc  of  the  most 
euiiiicnt  men  of  tlie  List  century  wrote,  we  find  that  the  word 
ge  )loj:y,  or  gcognr  sy,  did  not  exi^t  at  that  tin  e,  the  principal 
information  upon  the  formati'.'n  and  c  .n^tiiuti  n  of  our  earth 
being  Contained  in  the  articles  on  ba-abe-,  e.irth,  t  li  ils,  geo- 
graphy, lithology,  marine  remains,  mineralogy,  mouutain,  rock*, 
stone,  and  volcano. 

'Ihe  explai  ation  of  the  formation  of  "stones"  is  in  many 
instances  exceedingly  errore^u*,  and  appears  ludicrous  to  us  ; 
whilst  like  cxpfamadon  of  the  aatnre  and  occoirenee  of  fossils 
is  1^ qoito  cmeelly,  aUMmPithe  Aeny  of  Toonifot,  pfo> 
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po3«d  in  1702  to  ibc  Royal  Academv  of  France,  that  all 
roasUx  incluacd.  vt  crc  derived  tttm  uqaid  itone  nMdib  it  inmly 

considered  niid  rejected. 

The  description  of  volcanoes,  both  active  and  extinct,  is  also 
given  in  a  lucid  manner ;  bat  the  opinions  as  to  the  cause  of 
vidcanidty  are  sometimes  very  peculiar,  including  the  theory  of 
Dr.  Lister — that  they  are  originated  by  an  inflammable  mineral 
called  pyrites. 

The  origin  of  ba$:ilt  (basaltes)  it  coRCCtlj  given,  ■Gcording 
to  the  researches  of  Desniarot  In  AvvaiBM^  ud  Ra«pe  in 
Germany,  so  that  before  Werner  no  emmeoa*  views  00  that 
ntbject  were  bdd. 

Bnt  it  is  a  most  remarkable  fact  that  tbert  waa  not  even  an 
attempt  made  to  give  an  explanation  of  stratignphkal  geology, 
md  bow  the  diffcRnt  rocks  were  formed,  or  to  connect  certain 
aata  of  fonila  wlA  eertain  rock.s  in  which  they  occur  ;  that  in 
Wtm  respects  we  can  claim  that  geology  is  a  child  of  the  last 
knadredyeais. 

Ahcaham  Gottlob  Werner,  the  neat  teacher  of  the  Freibefg 
Aesdemy  of  Mining,  may  faeeaariMrsd  one  of  the  fenndcis  m 
modem  geaia|gr.  la  178$  he  dcHverad  the  first  ooofse  of 
geogoomr,  as  oatiael  froa  afawralecjr,  end  bjr  his  great  know* 
kdn  aTjJI  iMtIn  flenaeeled  with  the  latter  idewe  end  ndoihil^ 
eaa  Us  ewBsBwt  method  of  teachinr,  he  had  an  emonaot 
tatonce  apoa  tiie  advancement  of  geuqgy.  ThetetaVb  ••  fnr 
as  I  em  awaie^  (be  word  gc  gno^y  was  first  used  two  mm  after 

the  last  volume  of  Chambers  "  Cyclopxdi.i  "  appeaiCd. 

A  great  relMgradc  step  wis,  hjwever,  made  by  Wemcr  when 
be  brought  out  his  famous  theory  of  the  aqueous  origin  of  basalt, 
usaallv  named  the  theory  of  Nepttinkm.    Afier  the  war  between 

the  hTepiuiiisls  and  the  Plutonists  (th^se  who  maintained  the 
ig.ieoni  origin  of  basalt)  had  been  raging  for  some  years  most 
of  the  (li->ci|>lcs  of  Werner — actii^  S'*  partisans,  and  iu^tead  of 
tryiiijj  to  cUicifiato  the  truth,  were  only  tjent  upon  making  by  all 
raean>  in  rh-n  1  u  a  -r  the  rausc  advocated  by  thciu  vict  ai  .us  — 
for  .1  liiiiL-  ujLUKu^cd  to  <;et  the  upper  hand.  The  e  scientific 
men,  who  knew  fr  their  own  experience  tint  Werner's 
d  )ct.inct  on  the  subject  were  inccM-rect,  prcicrrcd   to  retire 

from  the  coolest,  aiM  lefvied  to  fight  srith  the  sasne  onfiUr 

weipy  IS. 

Of  c<iuil,  if  not  of  greater  importance,  nrc  the  >iirs  of 
Janes  Hiltton,  who,  in  1788,  publUhcd  hii  "  Theiny  of  the 
Earih,"  in  Mhic'i,  f  jr  the  hr^t  time,  the  ci  unpSicatcd  structure  of 
the  surface  of  ih^  e.ir;!i  i^  exjliim-d  by  the  .^„'cncy  <if  n.iuir.il 
forccf,  still  at  wor^  at  •.  e  li.e.cii'  d.iy.  With  tins  tSe  trmivla- 
ti'ni  itf  inoicrn  ^e  .'lo4y  was  securely  e«.lalili>lieil,  aiid  tliough  in 
>  I  u-  re-pcct-s  the  t;rr.it  .Sc  itch  ;  hilj-SfiKier  went  t -o  far,  his 
sy  tern  •.vi"-,  nevcrthcles  ,  llic  only  tnic  one  on  '.lich  his  .succcs- 
.-o  c  u!  i  build  that  branch  of  kii  )s^lcl;je  iiua  claiming  a  |>ro- 
mi  lent  rank  ainoii4.st  its  si>tcr;  .u  .iti  iiiducli\e  SiCience.  And 
when  William  Smith,  the  modest  Iui|;li.sh  land  Mir»'ey<  r,  in  1790 
pu  dished  his  "Tabular  View  of  the  lirili-h  Strata,"  in  which 
the  tirjt  attempt  ua>  made  to  c  mncct  certain  f  is-sils  uiili  certain 
Strata,  an  attempt  turning  oat  a  m.i'.ferjiiece  of  pa'ient  research 
and  skill,  a  further  great  step  was  made  in  advance,  and  instead 
of  in'rety  thcori  in/  on  disconnected  fact.*,  the  greater  (Kirtiouof 
ge  >lo^ical  students  began  to  rely  more  upjn  the  facts  collected 
by  them  and  others,  than  up>n  speculative  views,  however 
fascinating  they  aslght  be. 

la  eatering  upon  a  short  review  of  (he  physics  relating  to  the 
great  system  of  which  our  earth  is  only  a  very  inconsiderable 
speds,  we  find  that  althoiuh  men  of  the  holiest  scientific  merit 
had  tried  to  explain  the  ongia  and  nature  orthe  Cosmos,  and  the 
hiwt  bv  which  it  u  governed,  not  ooe  apeculation  had  been 
adopica  at  Uie  tiae  of  the  paUicalion  of  the  "  Cyclopaedia  "  of 
ChaalMfS,  as  poaisning  all  the  neceswy  precision  for  the  entire 
satisfaetioa  of  indactivc  reasonin;;. 

It  was  onlf  at  the  end  of  list  century  that  Pierre  Simon 

Tfau 


place  pablined  his  two  great  works,  "  Exposition  du  Syslimc 
M04ri«"  m  1796,  end  '*La  Mtaudqne  celeste"  in  1709. 
is  ODsnogonv,  nsaslljr  called  the  "Nebokr  HypotheBa,"^has 


_  iqr,  nsHslIjr  called  t! 
Uthcrto  stood  uie  test  01  biqaify  vm&a  %  whole  ceiitniy ;  all  the 

'*  -teaatag  iMHrltbly  to  testify  at 


fscli  and  tliqr  are 

least  to  the  gnat  pnhahililj  of  its  gansnl  oomctnssiL  la 
justice  I  ought  hcfe  to  aention  that  ImaaBW^  Kant  puhHshed 
in  1755  his  cosmkal  theories  in  his  work  "AUMmeine 
Katoigeichichte  and  Thcerie  des  HiaflMis»''  fat  wUm  the  great 
Konigsberg  philosopher  came  to  the  same  oonduaions  after- 
unuds  so  convindngly  demonstrated  b^  the  French 


But  when  wc  lea%c  the  Cosmos  and  confine  our  elve-i  to  our 
small  idanct,  «e  find  ourselves  surrounded  by  such  difficol'.ies 
that  ue  appear  just  as  far  now  from  a  true  coocepLioa  of  the 
constitution  of  the  earth's  interior  ns  cw  pndeneacn  at 

the  beginning  of  this  century. 

Numerous  theories,  ba.-'cd  upon  careful  calculations,  as  to  An 
thickness  of  the  crust  of  the  earth  have  been  advanced.  Some 
physicists  give  to  our  earth  so  thin  a  crn-t  that  it  has  been 
compared  to  the  rind  of  an  orange,  the  fruit  indorpd  in  It 
representing  the  molten  matter  of  the  globe ;  othen  nflbna  that 
the  cnst  is  of  much  (greater  thickness,  while  there  are  some  who 
flnf'Tfl'"  that  our  planet  has  cooled  so  thoroughly  that  it  now 
forms  a  mass  of  rock  of  various  den.sity  from  the  surface  to  the 
verycentre.  Other  theories  (or,  liettersUted,  hypotheses)  giving 
to  our  globe  a  crust  of  more  or  less  thickness  with  a  hard 
metallic  nucleus  in  the  centre,  and  matter  in  a  lugh  state  of 
f  uaioo  filling  the  space  between  both,  haw  been  advocated  I7 
other  scienuki  naen,  and  mathematical  peoaA  hs  support  have 
not  been  wanih«.  However,  ohjeelioaa  appafeauf  fiUal  M 
ttem  all  have  been  broni^  fivward  at  one  rant  or  etuiflirr  hjf 
physicfcts,  astroaomers,  or  geolo^stfc  accerJhjg  to  their  paitina 
hr  line  of  tludy,  and  we  can  thsrama  odr  wait  patientlr  and 
fellow  attentively  the  esiefiil  Mienehes oontimwd  in  all  dnllHd 
countries,  applying  at  the  same  tfam  tveiy  new  discewqi  to  da 
eluddatian  of  a  probleui,  the  acM  tantalising  as  its  lalatieo  has 
far  many  years  appesred  10  hc  withte  onr  grasp. 

The  great  hopes  that  the  deep  borings  lately  obtained  in 
artesian  wells,  or  esrcfnl  temperature  ob«ervatiaiiu  in  deep 
mines,  would  supply  us  with  some  material  for  advancing  this 
quest i  m,  by  offering  important  and  reliable  data  of  a  uniform 
character,  have  not  been  fulfilled.  It  appears  on  (he  contrary, 
from  the  deep  l>orin<js  at  Sperenberg,  m  Germany,  reaching 
nearly  to  4200  feet,  that  the  increase  of  heat  exhibits  a  remark- 
.^.ble  rctardilion  of  its  rate  the  deeper  »c  descend.  And  even 
if  we  take  convection  and  conductivity  of  the  rocl:s  into  ;icc  un"., 
there  are  -e.ircely  two  localities  where  tlie  same  ratio  of  mcrca-e 
in  the  tenijii-r.iture  l  eei:  ■  i' liers ed,  in  s:>inc  diatratii  being 
more  th.;i>  liciiie  lliat  ol  others.  Thcic  may  riicc  have  Ixfen  a 
uiiifjtin  c  I  ilin.;  of  the  original  cm>t  of  t!ie  earih,  now  almost 
entirely  removed  or  remotlelled,  but  there  is  n  >  doub".  that  this 
difference  in  the  i:icrease  of  teaipcr.ilurc  de|)cnds  now  cither 
up  >n  I  k.  I  j^encration  of  heal  tiy  hydro-chcuiiial  action  or 
mechanical  agencies  of  cnormons  poaer  s'lU  at  wor'«.  Thus  in 
1  leylisim;  the  variable  increase  of  tempcr.ilitre,  the  veriz  causa 
b  )tli  for  tlie  crumpliag  and  nie'-aniorphisin  of  r^  cks,  for  the 
formation  of  mountain  chains,  as  well  ft)r  the  origin  of  vol- 
canic action,  might  be  traced  »i;h  more  reUance  than  to  -cek  to 
establish  a  general  law  ih.xl  m  ist  [irobably  no  longer  existed 
when  the  strata  ncee  sildc  1  >  our  ex.iuj;n.ilion  were  formed. 

I.cavirig  the  diujiuii  n  of  the  iry  and  returning  to  the  actual 
work  of  the  geologi  t  in  the  field,  I  nec  t  ^arccly  t-ay  that  the 
fa.sk  already  accomplisheit  has  been  truly  gigantic.  Tatieni  re- 
search in  the  civilisol  counirici  f  i  urope,  in  ihc  United  States 
of  North  America,  and  mo  t  of  the  English  colonies,  .as  well  as 
the  work  of  travellers  to  almnst  every  part  of  the  globe — of  the 
latter  I  wish  only  to  allude  to  Karon  von  Richtholen's  cxcelknt 
late  researches  in  China— have  made  us  aet^uaiated  with  mA 
remarkable  and  innumerable  data  that  it  is  impossible  tat 
man,  however  studious  he  may  be,  to  gain  more  than  an  \ 
feet  knowledge  of  the  material  already  accumulated. 

llie  rdatioiis  of  the  plutonic,  mctamorphic,  sedi  nentary,  and 
volcanic  rocks  to  each  other  have  been  clearly  defined,  and  moat 
valuable  facts  have  been  brought  together,  from  which  the  past 
history  of  our  globe  is  being  con  -tructed,  while  the  pabeoolole- 
gi>t  lus  done  his  work  equally  well  in  clas.sifying  I  tin  wiialwfMlj 
complex  animal  and  vegetable  life,  always  in  hannosw  wiA  Ae 
conditions  c  f  the  enrth's  surface,  gradually  and  durvng  nntoU 
ages  reaching,  bjr  evtdulion,  the  pnaent  aiage  of  ""^trmf  and 
perfection. 

It  weald  lead  aa  too  flur  to  enter  into  n  discnadja  nf  nOths 
theodes  ndvaacsd  aa  to  the  eaase  or  causa  bv  whiA  aai 
disins  and  sew  have  been  foiaed.  and  vokaaoei  and 
qnakea— baeansela  aort  instaitces  the  two  latter  arc 
oonneeted  with  each  olher-^ve  been  origfaiated.  Elicde 
moat's  theory  of  the  sadden  upheaval  of  parallel 
chaiuL  first  publi-hed  in  1835,  although  at  one  time  findmg 
great  nvoor  on  the  continent  of  Europe,  was  never  adopted  by 
any  geologist  of  note,  the  teachings  or  Hutton  and  Lyell  leaving 
no  room  lor  the  doctrines  of  the  paroxismal  school.  Moreover, 
when  the  site  and  diluedon  of 
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necouui,  atxl  ibe  nxks  coiii[K>sing  tbcm  were  carcfuUynamined, 
<t  wa>  fiun^l  that  the  explanations  oCBtd  by  til*  cnuiMBt  Fm>ch 

^eoliigi-t  could  not  tie  adopted. 

M.my  vnluable  imMicali'  iis  li.ue  Ixcn  issued  upon  these  sub- 
jects, of  which  those  of  Kol-crt  Mallet  may  in  many  respects 
claim  our  greatot  attcHMon.  Another  wo  k  of  ^re.it  value  is 
that  of  I'rof.  K.  Suess,  the  eminent  Profcsvjr  af  Gcol(j|;y  in  the 
University  of  Vienna,  "Die  fcintsichunu  der  Alpen,"  the  forma- 
tion of  the  Alps,  in  «Iiicb  this  difficult  que  tion  is  treated  in  a 
uia^tt  rly  manner.  Trof.  (irccii's  "  I'hysical  Ge<iloj;y  "  contains 
also  an  exli:ni  tivc  r,C nf  thi:  ]  hy^i of  the  tarlh's  crust,  in 
which  all  ilic  ncvxest  resc.TrLhcs  ami  theories  arc  thoroughly 
examineil  and  siUed  by  an  exctlk-iit  ul>M'i\er  and  practical 
;^eoloj;i-(.  Ilossever,  there  is  aiuthcr  distiiiguishtd  geologist 
and  physicisr,  Constant  Ptcvost,  «h<)ni  I  ^lnuiKl  not  omit  to 
mention,  he  having  rlready  explained,  in  iS^r,  the  elevation  of 
mountain  cbaitis  by  tangential  and  lateral  pres-ure,  now  mostly 
adopted  as  the  coirect  the.  ry.  The  deep  sea  dredgings  have 
aL  o  offered  us  considerable  material  to  elucidate  the  {ormer 
history  of  our  globe,  both  fMn  a  itiatign^cd  ud  pttaonto. 
logical  point  of  view. 

The  oscillation  of  land  and  sea  is  another  subject  of  great  im- 
portance that  has  hardly  received  that  attention  it  deserves, 
whether  we  take  the  so>aUled  glacial  pericd  into  account  or  not. 
There  may  be  « ith  many  geologists  the  fear  of  appearing  hetero- 
dox if  tbey  state  their  belief  that  the  hydrosphere  is  like  the 
Ntbotphm,  subjected  to  cucsiderable  nscillatious,  by  which  great 
diaagn  m  the  dimatc  of  the  globe  may  have  been  brocght 
alxjut  in  past  gtological  ages.  For  years  I  have  held  and  stated 
thi-  opinion. 

However,  I  find  that  lately  a  great  deal  of  alttnti  m  hxs  been 

CtOlhis>ubject.  Thu.%  for  instance.  Ph.  Fischer,  Ilctnrich 
><,  and  othen,  ia  ditcnuiiig  pcndolam  observatioof,  have 
come  to  the  oaaclttskm  that  the  Ka-level  is  nut  a  regnlar 
sphcroid,  but  mav  vary  many  hundreds  of  feet  even  along  the 
same  parallel  of  latitude.  Dr.  Penck  will  also  explaia  raised 
beaches  lod  other  tiitu  of  tho  gkidbl  period  by  the  oadliatiou 
of  the  sea-letrd.  Pmcik's  views  in  this  respect  ate  difoent  from 
thoMof  AdlMaMrand  Croll. 

AuMlwr  fiwtor  far  explaining  great  changes  on  tbe  CMIlll**  sur- 
face, hioaAlL  ahoBt  in  geakguu  periods  nag  pos^  has  lately 
beeo  pot  nwwud  aader  tht  aaoie  of  Tidal  Effolvtioa*  a  very  in> 
Mdaaitbeaiy,luntworkadoatiBilB  catbatjrtqr&H.  Darwin. 
Ik  is  basad  upon  fhe  action  of  tin  bhmo,  once  a  part  of  our 
plaaal^  «a  the  autfa»  producing  the  tides  and  rdtidiiv  its 
OKHlra,  as  wdl  as  upon  the  reaction  of  tbe  earth  upon  its  satel- 
lile,  Uiadualljr  the  moon  was  driven  away  from  our  phitel, 
and  the  length  of  day  has  thus  at  the  same  rate  become  more 
considerable. 

However,  when  Prof.  Robert  Ball,  in  Dublin,  and  others 
attempt  to  make  out  tiiat  tbe  former  much  larger  tide',  when 
tbe  moon  wss  closer  to  the  earth,  fonned  a  powerful  agent  for 
the  destruction  of  rocks  existing  at  that  lime,  and  for  the 
formation  of  newer  beds  fiom  them,  by  which  the  thickness 
of  the  older  sediOienlary  and  fLi-siliferuus  slrat.i  can  be  ex- 
plained, I  think  We  have  to  ]i>au-c  bef  jic  we  can  accept  such 
a  sequence. 

Moreover,  according  to  Sir  William  Thomson,  there  has  not 
been  any  great  c!..int;e  in  the  elliplicity  of  the  earth's  figure 
since  its  coniijluiittujii,  consdiucntly  Mr.  l).arw  in's  views  as  to 
higher  tides  have  tu  be  im  dillcil,  as  he  prcsupj.r,s?s  a  m^  rc 
cnii  idtrable  ellip  icity  for  liis  calculati oi.s.  However,  even 
a-^  11:111. 1.;  I  r of.  liall's  calculation,  that  when  the  moon  wasniily 
40,coo  miles  disiai.t  from  tl:e  earth  the  tides  at  that  time 
Would  ri  cand  f.dl  between  6co  and  70J  feet  twice  in  twtr.ty  four 
hours,  tu  Ijc  eoirect,  I  ha\e  na  doubt  that  it  w.ii  lon^;  before  the 
Cambiian  ur  lowest  fobsilifcrous  rocks  with  which  we  arc  ac- 
<|uaintcd  were  deposited.  The  occurrence  uf  numerous  f,j.s.siU 
in  the  oldest  beds,  l>elongin;;  to  aiiimals  that  could  live  only  in 
dear  water,  and  minute  rii'ple  marks  on  tlic  ro.ks,  speak  clearly 
against  I'rof.  Ball's  hypothesis. 

This  speculation  in  physical  geogtaphy  has  alre.idy  t  een  tested 
by  various  geologists  to  account  for  the  so-called  marine  denuda- 
tion.  This  exprtssion  was  first  introduced  by  Sir  Andrew  Ram- ay 
for  the  higher  portions  of  ridges  o\er  large  arca«,  that,  if  laid 
down  on  an  imaginary  plane,  appear  to  have  once  formed  one 
surface  with  a  very  gradual  slope  in  one  direction. 

However,  this  peculiar  appearance  can,  as  I  hare  repeatedly 
>u^'i;c>ttd  in  former  publications  l>c  easily  explained  the  fact 
that  when  the  land  gndaaily  rose  above  the  sea-tevell  abtaaoft 


on  a  gigantic  scale  must  have  taken  place,  by  which,  in  tbe  case 
of  our  Southern  Alpt,  tbe  whole  h.id  the  ai>  icirancc  of  a  sh.il- 
low  dome,  of  which  ihe  vvestern  side  was  much  steeper  than  the 
ea-stcrn,  till  the  su'>nertal  ero-ion  by  atmosplieric  l^gtBCics^  OT, 
as  I  calkd  it,  tidije  tiiakin;.^,  took  ]i!ace. 

liefore  Icavinj^  llu^  subject,  l  i  'Aliioh  I  have  dr-vo'c  l  ir.  ire 
time  than  i)crha|:s  I  nu};!it  tn  have  vljur,  1  may  ^idd  that  many 
speculations  base  Icen  built  upon  it.  'Ihu-,  Mr.  O.  Fi-her 
attempts  to  prove  lhat  the  uccan  ba-in  represents  the  ^car  w  hence 
the  mass  funning  the  mo^•n  separated  frcjm  the  earth, 

Anotlier  cause  of  gradual  retardation  in  the  n  tation  of  our 
planet,  and  10  which,  as  far  as  I  am  aware,  very  little  ntteftion 
has  hithcito  been  paid,  is  the  increase  of  the  bulk  uf  uur  planet 
by  meteorites  and  e^  smic  dust. ' 

There  is  nut  ihc  least  doubt  in  my  11  ind  tha»  matter,  even  in 
Ihe  most  diffused  state,  cannot  leave  the  outermost  or  gaseous 
portion  of  our  plane,  but  that  an  enormous  amount  of  matter 
in  llie  form  of  nicteoiites  must  have  been  accumulated  year  by 
year.  If  we  aiid  lo  this  the  cosmic  du-t  falling  up'>n  the  surface 
of  the  earth,  whicH,  accord inj;  to  a  calculation  by  Noidtiisk; old, 
may  amount  to  half  a  million  tons  yearly,  the  siie  of  our  pLiitet 
must  have  been  (;ainii  g  in  dimensions  and  weight  to  an  alii.ovt 
inconceivable  degree,  even  since  a  rich  and  diversitied  flora  and 
fauna  inhabited  it.  Hut  even  assuiiiing  that  Nordeuikjold's 
estimate  is  far  too  high,  and  reducing  it  to  a  tenth,  or  to  50,000 
tons  yearly,  the  resun  of  any  cakulation  upon  this  basis  is  most 
astoutiding.  Thu.<,  if  we  take  only  a  period  of  twenty  millions 
of  years  a  short  interval  in  tbe  Ufe-tJstory  of  otir  phuiet,  tbe 
CO-  mic  dust  falling  during  that  time  wonld  add  not  leas  than 
i,OvO,ooo,ocx},ooo  or  one  billion  of  tonir. 
\  And  this  re  uU  i.  obtained  without  accounting  in  anyway 
for  the  further  .ulii  tioa  by  tbe  bll  of  meteoritef,  without  doubt 
of  very  considerable  magnitude.  Sach  a  factor,  as  Prof,  von 
Nordenskjbld  forcibly  points  out  in  bblast  work,  oodit  certainly 
not  to  be  overlooked  if  we  with  to  aceooat  fer  varioaa  duuiigea 
in  the  fom(,  po>itioitt  and  rate  of  totatkwi  of  oar  phaet  sjace  it 
began  to  oonsolidate. 

I  am  well  aware  that  several  scientlfie  HMO,  who  hate  care* 
fully  examined  soina  of  tiia  oonaie  dnsU  liave  aome  to  tbe 
condnsion  that  it  is  in  nostoaics of  tcnestriel«i%in;  bat  Ibe 
fact  remafat*  that  aome  of  Ibe  dnat  eoUeeted  shows  Hs  comie 
origin  by  its  comtitaent  ports,  and  tint  aU  tbe  oMteorilea  leaeb 
na  fram  far  liqraad  tbe  stmosphere  of  oar  eei^ 

The  impeitanoe  of  the  great  do^ae  of  cvoloiioa  as  fint 
fully  e>.tablished  by  Darwin  cannot  he  overestimated  by  the 
palieontologist.  Apolying  the  leading  facts  of  the  origin  and 
distribaiiunof  animal  and  vegetable  life,  as  at  present  existing, 
to  tbe  naaiberle>s  pjst  generations  preserved  in  tbe  marvellous 
stone-book  of  Nature,  he  is  able  to  unravel  more  fully  their 
history,  to  account  for  the  missing  leaves,  and  to  estimate  at 
their  ^u^t  value  those  few  remaining,  and  of  which  he  now  and 
then  IS  privileged  to  decipher  a  small  portion.  Darwin  himself, 
in  his  classical  chapter  "  On  the  imperfection  of  the  geological 
record,"  in  his  "Origin  of  -Specie-,'  has  puinte<t  out  tous  in  his 
usual  masterly  manner  li  .v.  to  av.u!  oursi-lves  of  die  -cant  uia'c- 
rial  at  our  coiuiuand,  and  how  future  discoveries,  adding  to  the 
pal  euniol  gicol  itoek,  will  Open  oat aawvialasai  the  pailbiitoqr 

of  our  glol>e. 

I  need  M^rcely  add  that  every  nea  addition  to  our  knowledge 
w  ill  assist  us  to  gain  more  fully  day  by  day  an  insight  into  the 
harmonious  unity  of  the  whole. 

It  is  not  yet  a  quarter  of  a  century  (1S59)  since  the  "  Origin 
of  Spccii;  "  appeared,  but  if  we  compare  f  ur  knowledge  of 
}  al.eontulogy  at  that  time  with  lhat  oblanird  at  present,  we  find 
tl  at  .striking  progress  has  been  made.  In  teadof  a  Collection 
of  fact  ,  more  or  less  loosely  connected,  we  now  possess  a 
s}s'ciii  of  remarkable  strength  and  baraUNqr»  a  powetfal  aid  to 
an  iiuluciive  science  like  geoloyy. 

Evolution  might  be  comjiartd  to  an  architect,  who  succeeds 
in  raisii.g  an  c  litic:  of  i  urc  and  noble  propartious,  placed  upon 
a  stabl'.-  and  t'lnn  foui  dation,  from  a  lorjjc  accumulated  material 
of  finely  and  iiitjeaiously  wrought  building  stones  stored  up 
promiscuously  w  ithout  any  apparent  plan  tr  order. 

Since  the  appearance  of  the  "Origin  of  Species"  I  have 
al»ays  held  this  opinion  ;  and  I  may  be  allowed  to  mention  that 
as  far  back  as  1862,  in  my  opening  address  as  first  president  of 
the  rhilosophical  Institute,  I  spoke  of  tbis  incompatrtde  iMOk 
as  "  the  great  work  of  the  age. 

The  researches  of  tbe  palstontolo^ist  have  showu  already 
eonvindngHjr  that  there  are  fawaBMrabk  interaadiau  link* 
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Hefwccn  (iresent  species  and  lliDse  which  lived  in  past  a'^e..  I 
m  iy  here,  t  )  sjivc  only  one  instance,  refer  t  )  Huxley's  imjurtaiit 
re-'  iicht'^  into  ih-  relations  of  the  mcmliers  of  the  family 
Equ-.J.f,  tlif  Aticliitherium,  Hi]»|>;iiioi(,  ;uiil  l';;uii>.  At  the 
>amc  ti  ijf  [fic  ;;ii!f  Ijetween  the  dilTcrent  cla'^ses  nf  vcrlehmte;  is 
being  graiiii.illv  injj^cd  over  hy  c.ir-ful  rescarcli.  I'hu^  l'ri)f.  ! 
O.  C.  Mar^h  ha^  >hoHn  that  the  Jurassic  l»ird  Archa\)ptcryx  t 
from  Suleiihofen  is  closely  cutiiifcted  with  the  L)inosaur>, 
generally  coniiitlered  to  be  most  nearly  allied  to  tjirds.  Archxo- 
pteryx  has  besides  true  teeth  in  sockets,  bi  concave  vertebrx,  the 
pelvic  bones  are  leparate,  and  the  metaianaU  either  separate  or 
at  least  imperlectlv  united.  Ameiican  fovsil  birds,  »nc1t  as 
Ichthyornis,  have  also  bi  concave  vertebra;  (like  fishes  and  some 
Saurians),  and  teeth  in  sockets.  The  skull  of  OtontopUryx 
toUafitus,  found  in  the  laJe  of  Sheppey,  in  the  London  Clay,  has 
also  true  teeth  in  sodtets. 

Then  k,  however,  ia  palaeobotany  still  «  ^ftaX  deal  that  is 
ia  manjr  respects  ttosatisfactory  and  inoonefaoi**.  This  is  mainljr 
owing  to  the  fragmentaiy  material  at  our  commar.d,  consisting 
■iMtiy  of  leaves,  the  delennination  of  which  in  many  instances 
may  lead  us  to  wrong  inferences.  To  give  only  one  instuee^  I 
wfaia  to  refer  to  O.  Feistmaatel's  latent  researches  on-  die 
pabeoioic  and  laeaosoic  flora  of  Australia,  with  which  our  own 
KmSi  flora  is  doaely  connected. 

TbtCflliatnt  pnuaoalotogitt  of  the  Indian  Geological  Survey 
oooNS  todw  eondMiaii  that  PhyUodieci,  In  Europe  and  Siberia 
of  jwMrie  iM,  fa  jpaheonle  in  New  Sooth  Wm,  end  appcr 
neMMoic  in  Vfatonet  Qloitopteris,  peliBMeie  hi  AostnUe,  is 
jnra-ssic  in  Indie  end  RoHia.  NecgmtMoiMii,  beaMur  to 
appear  in  pahwoie  beds  in  Awtnuie,  l>  lefwientcd  fajr  the 
iasa»ie  Rhiplninulea  in  Siberia. 

It  it  ■eqneitienabie  that  sndi  eaadndaa*,  befoe  tiMf  eea 
be  adopted,  have  to  be  confirmed  bjr  evidence  of  a  tmi  Oiore 
reliable  diaracter  than  the  present  material  for  oompariaoa  cea 
have  afforded. 

Returning  to  the  physical  conditions  under  which  the  inrfhoe 
of  our  (>lobe  has  been  formed  and  is  »till  forming,  I  may  here 
point  out  that  since  evolution  has  been  adopted  by  mo»t  scientific 
Ben  as  a  beacon  to  io  them  to  troth,  the  jfreater  portion  of 
the  so-called  uMK>rL:ii';\ri;4n  school  of  geologists,  followii^  in 
the  footsteps  of  1  yell,  li>  '.i-.-cnue  vouie«hat  modifieil  in  its 
views,  and  mny  now  lie  c-i!!'^  1  the  evolutional  t^chool.  Hut  let  nic 
ha'itcn  to  aiiil  ilint  I  yell  hi.u-rlf,  \wih  his  great  love  for  truth, 
may  be  cl.il:jit-il  a-  uue  ut  its  tirst  iii>cij>Ic-,  he  havinjj  rcvieued 
his  own  vvritinL;s  by  the  lijjht  I'arwin  held  up  to  n*,  which  i^ 
sure  to  advance  gec»lnj>y  even  mf,ic  th.iii  »e  can  at  present 
fcalise. 

There  is  one  question  of  great  imp  (rtaiicc,  in  the  »i>Ivi!>g  of 
which  both  the  gcol  gi-t  and  the  paKeontologist  have  to  j;o  haml 
in  hand  with  the  arch.T  ilL>};i_-,t.  There  i^  no  (ioubt  that  the 
human  race  existed  alre.vly  in  pliocene  times  ;  nii<l  if  we  can 
trust  the  reports  of  discoveries  in  Portugal  atid  other  portions 

Southern  Enrope^nea  any  have  Uvedeeeeilfee  the  nioeeBe 
age. 

However,  we  w.mt  further  and  clearer  evidence  before  this 
latter  view  can  be  adopt  jI  If  we  c  jii  idcr  the  enormous  space 
of  time  that  separates  u~  ir om  our  t'lrst  ancestors,  the  oldest 
historical  facts  preserved  seem  to  us  as  i.f  to -diy  ;  aiu!  taking 
into  ai.t:ount  the  wonderful  progress  the  human  race  li  -.  inaiie 
from  the  condition  of  the  cave-dwellers,  with  their  rude  stone 
implements  to  our  present  state  of  civilisation,  we  ought  to 
look  ';>rowlly  upon  the  position  mankind  ha^  attained.  And 
we  can  tlictefore  scarcely  conceive  the  high  degree  of  perfection, 
both  physically  and  nCDtally,  the  human  race  may  reach  in 
Inture. 

Although,  as  far  as  our  researches  go,  the  autochthones  of  New 
Zealand  cannot  boast  of  great  sntiquity  when  compared  with  the 
inhabitants  of  the  Northern  Hemisphere  or  of  the  tropical 
Hfions,  there  is  nevertheless  strong  reason  to  believe  that  this 
country  ha*  been  inhabited  for*  ntvch  longer  time  than  wa'« 
fonncrly  Mncrally  aannned. 

It  hovemr,  poMUde,  that  tome  of  the  traces  we  have 
hidMlto  feoad  of  the  oldeat  oecnpancy  of  these  islands  may 
have  beea  left  hdfaid  by  occaeloBal  viaiton.  adveatnicn  in 
'1  of  aew  coantries,  or  by  acwe  of  wraclied  Alpe  coming 


'I  he  cxi>tencc  of  loess  lictis,  often  of  con-idcrable  thickness, 
in  numerous  parts  of  New  Zealand,  of  which  man?  have  b^un 
to  Ihc  deposited  before  the  be>,»inning  of  our  great  t; lacier  period, 
«  ill  l>e  of  grer.t  use,  and  offer  us  an  excellent  field  for  research  in 
th^i  direction.  1  hcsc  beds  being  of  suljaerial  origin,  not  only 
the  reni.iins  of  land  animals  are  preserved  in  thcui,  tut  we  shall 
find  in  them  a!so  the  traces  of  man.  1  may  here  menlii  n  the 
strange  fact  that  the  true  nature  of  the^c  !>ed>  h;is  f  r  1  lonj^ 
been  inisunHcrstord  and  misinterpreted  by  mvi  t  P'.npUsh  i;colo- 
gists.  1  ven  in  the  la>t  edition  of  i.ycH's  "  f  U merits  <  f 
Geology,"  the  loess  ef  the  Rhine  is  described  as  fluviatile  loam, 
«hiht  the  aiitj.or  himself  shows  that  only  the  remains  of  land 
shells  and  land  vertebrates  are  embedded  in  it.  It  has  always 
been  inconceivable  to  me  how  sadi  aa  emr  should  have  re- 
mained iolonf  aneometad  ;  the  more  so  as,  as  far  back  as  1847, 
Alex.  Braan,  in  "Leonbardaad  Bronn's  Nenes  Jahrbuch,"  has 
shown  tlw  tme  state  of  thines,  anH  German  geologists  have  re- 
peatedly famished  new  UxMt  in  illu  tration  and  given  analyses  of 
loess  and  of  recent  and  older  fluviatile  deposits  of  the  Rhine  for 
comparison. 

fiat,  aa  I  liave  previously  pointed  out,  the  peculiar  natare  of 
rtw  Imh  depoaite— tlK  ounute  vertical  capillary  stnictnre  caused 
by  the  eaapqrtlMMMOOee  filled  by  the  rootleu  of  innumerable 
genenHoaa  ofgraaiei  la  a  anre  cnide  even  to  a  tyro  in  geolc^y. 
lisatractaRaBoncitthew  kealtds  fa  well  eahiUtad  ia  the 


fresh  cnttingi  near  Lyttdtoa. 

I  fear  that  tiM  tine  allotted  tome  wUl  not  aUow 
more  fully  into  a  review  of  what  has  already  bet 

to  make  geology  an  inductive  science,  aad  what 


only  begun  to 
fa  alwaya  the  oasi^  the 
if  oar  nocaidMi  ate  ealiy 

ivedeoadarfooabi 
wiU  be  b  store  far  aa. 


qncarions;  and 
will  first  shake 
lellhont  fear 
aiqrbe  eMia  ^ 


ataitrt 

be  done.1>ut  I'may  be  permitted  to  aUndc  to  eaeof  Ae  pcfadfel 
causes  that  retarded  geology  fimm  taking  iti  V***'?*''^^ 
Tbi>i  was  the  fear  of  the  student  to  enter  into  antafsaiMB  with 

the  established  religious  cosmogony.  It  is  unneeemay  to aUode 
to  the  middle  ages,  because  the  stake  or  disappearaaoe  in  the 

(liiii^iC'  ns  of  the  holy  iiiqui-ition  were  the  rewards  <if  fcarlcn 
pluMc.il  research,  and  men  like  Galileo  and  Descartea  were 

obliged  to  use  often  ev.^^ne  lai  guajie,  unworthy  of  such  great 
thinkers,  in  or<ler  to  ]  r«->civc  iheir  lives  or  freedom,  and  tbere- 
fi. re  uiy  remarks  i  111;.  ;ip  ly  to  our  own  times.  In  proof  of 
this  I  wish  only  to  (juote  one  work,  "  Vcstivres  of  the  Natural 
lli-tory  of  Creation,"  of  which  the  first  edition  at  peared  in 
1S44.  It  we  read  thi^  book  at  the  present  tin  c,  we  can  scarcely 
un.:cr>tand  how  it  could  have  created  'Uch  intense  in<]ign.ation 
amongst  a  l.irtje  j  onion  of  the  community,  or  that  so  much 
could  have  licen  \\  j  i;;eu  agiinst  it  Lycll  himself,  when  (  ub- 
lishiiig  his  "  rtmcipks  of  Genh^rv,"  n  w<itk  of  a  tr\ie  philo- 
-opher,  wa%  jud.;iiii;  fioiu  s  me  letter^  in  his  In.Tgraphy,  very- 
careful  ii't  t'.i  hurt  t..  t  much  the  j.r.iuiiices  of  Ins  lime,  nit 
wishinj,'  t..  mar  the  usc  iilness  of  his  Hoi  k.  Kven  nt  the  iire^eiit 
time  are  there  n  it  tbou  aiids  and  thousands  of  well-meaning  but 
narrow -m  tided  per  ous,  at  t  nce  entering  int  >  strenuous  opi>osi. 
tion  when  there  is  any  reference  made  f  i  scientific  cosmogonv 
fiiffering  from  that  they  have  been  accu-tom<^i  to  from  their 
youth,  and  that  cannot  stand  before  the  light  of  modern 
research  ? 

However,  the  great_priadple  of  liberty  for  tU-  teacher  sn 
welt  expic-  cii  l  y  theuenaaa  word  *•  I^hrfreihei-,  '  cheri-he.1 
by  the  whole  T.  utonic  race,  a  ptlnciple  even  pre  eivrd  in  ihc 
German  universities  during  the  darkest  davs  of  ab-olutisn  ,  s  a 
safeguard  of  inestimable  vi<lue,  poBses.sed  I .  rtunatcly  also  by  our 
New  Zealand  University,  the  Alma  MaUr  for  whose  advance 
ment  to  the  higheit  aUainaUe  positaoa  and  gaoetal  otili^we 
ought  willii«Iy  to  devote  oar  whole  atfeBgih  aad  beet  <— — *— 


DUST-FREE  SPACES^ 


ITinX  the  last  few  years  a  singul.ir 
the  subject  of  dust,  smoke,  and  fog,  aitd 

rese.iri-he-  into  the  nature  and  properties  of  tL —  ^  

have  be  II  recently  conducted.  It  so  h.apuei»ed  that  at  the  mae 
I  rto  ivi  I  a  rcquc-si  from  the  Secretary  of  this  Society  to  iecttae 
here  this  alternfMrn  1  was  in  the  middle  of  a  reacarch  jMHiadea 
with  dust,  which  I  liad  Uen  carrying  on  for  SOmC  moPUlS  m 
conjunction  with  Mr.  J.  W.  Cl.uk,  Demonstrator  of  Phyaom 
I'niversity  (."olleye,  riverp<i«il.  and  which  had  led  US  tOWne 
interesting  result-.  It  struck  me  that  jios&ibly  some  aoit  Ol 
account  of  this  investigation  might  not  he  unacceptable  to  a 
learned  body  such  as  lliis,  and  accordingly  I  telegraphed  off  to 

•  LscHK  la  the  Kefal  OaUh  aedsty  hr  Da  CNhw  J.  1 
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Mr.  Moas  the  title  of  tliU  aftcinmni's  lecture.  But  now  that  tlu' 
time  has  come  for  mc  to  approach  the  subject  before  you  I  finil 
myself  conscious  of  some  misginngs,  and  the  misgivint;>  arc 
founded  upon  this  ground  :  th.it  the  subject  \s  not  one  that  lends 
itself  ea&ilv  to  esperimental  demonstration  before  an  audience. 
Man^  of  the  experiments  cm  only  be  made  on  a  small  scale  and 
require  to  he  watched  closely.  1 1  owever,  by  help  of  diagrams  and 
by  not  confining  myself  too  closely  to  our  special  investigation  but 
dealing  somewhat  with  the  wider  subject  of  dust  in  general,  I 
may  hope  to  render  myMlf  and  my  subject  intelligible  if  not 
very  entertaining. 

First  of  all,  I  draw  no  distinction  between  "dust"  and 
"anokc."  It  would  be  possible  to  draw  tndl  t  distinction,  but 
it  would  hardly  be  in  accordance  with  usage.  Dut  might  be 
defined  as  smoke  which  had  settled,  nn>l  the  term  amolce  ap|iUed 
to  solid  particles  still  suspended  in  the  air.  But  at  present  the 
term  "smoke"  is  applied  to  solid  particles  produced  bjr  com- 
bustion only,  and  "dost"  to  particles  owing tlie» floating  existence 
to  some  other  cause.  This  Is  evidently  «D  unessential  fU<,tinc- 
tloo,  and  for  the  present  I  shall  use  eitocr  term  without  di-<tit)c- 
tiap,  meaning,  by  dust  ornnolee,  lolid  paiticles  floating  in  the 
air.  Then  "ibg'^  ihudifibafionanolce  only  in  the  {act  that 
the paitidea aieliaidd intiHid  «f  solid.  And  the  three  terms, 
dutt,  laoke,  and  Mg,  ooue  to  much  the  aaoe  thing,  only  that 
dM  ulMr  tam  it  applied  what  the  suspended  particles  are 
Hqdd.  I  do  aot  think,  however,  that  we  uaally  uppfy  tiie 
teim  '*  fi^"  uAcB  the  liquid  particles  are  puic  water :  we  call 
ttthniiMitl^citlier  auat  orcloud.  The  nana  "fog,"  at  any 
rate  in  towna,  caniea  wifli  it  dw  idea  of  a  hideous,  greasy  com- 
peuiidt  tug  of  Hnoke  and  and  TOljhtir  vfA  ^If**,  as 
nnMte  the  aaiits  on  a  Highland  nwnntatn  a»  a  couatry  meadow  is 
aaiilK  a  dty  Am.  Neyertheleai  dw  tuak  dnrii  eg  Mkt»iiat 
ever  allied  reniiili  wnnly  of  Iilde  ^olxdei  of  watsr  ns- 
uended  in  air,  and  thus  for  our  present  puipoae  diffen  in  no 
important  respect  from  fog,  dust,  and  smoke.  A  doud  or  mist 
is,  in  fact,  fine  water-dust.  Kain  is  coarse  water-dust  formed 
by  the  aggregation  of  smaller  globules,  and  varying  in  fineness 
firem  the^cotch  mist  to  the  tropical  deluge.  It  has  often  been 
asked  how  it  is  that  clouds  and  mists  are  able  tu  float  about 
when  water  is  so  much  heavier  (800  times  heavier)  than  air. 
The  answer  to  this  is  easy.  It  depends  on  the  resistance  or 
viscosity  of  fluids,  and  on  the  sinallncss  of  the  particles  con- 
comed.  Hodics  falling  far  through  fluids  act^uirc  a  "terminal 
velocity,"  at  which  they  arc  in  stable  equilibrium — their  weight 
t'cing  exactly  er|ual  lo  the  te'>istancc— and  this  terminal  velocity 
i'.  jjiL-atcr  for  large  ]i,\rticlcs  than  for  small  ;  eonscquentlv  we 
li.ivc  .ill  sorts  of  rain  velocity,  tlc{)ending  on  the  sue  of  the 
drops  ;  and  large  particles  of  (lu>t  settle  more  quickly  than  small. 
C  loud-sphcnile-.  arc  falling  ihorcfnri-,  hut  falling  very  slowly. 

To  recognise  the  i>rcseiM:o  of  (iu^i  in  air  there  are  tvv.i  prin- 
cipal te>ls  :  the  first  is  ilie  nliviim .  mitj  i>f  lookinii  at  it  \v:ih 
plenty  of  light,  the  way  hik-  is  ai  custuiiini  l<i  Im.iI-;  fur  aiiy.liiiii; 
cLse  ;  the  other  is  a  incthiwi  of  Mr.  [olin  Aitkin  s,  viz.  to  ubscrvc 
the  cnn  K  n^ati'in  of  water  vapour. 

Take  these  in  order.  When  a  sunl)oam  enters  a  d.trkcncd 
room  through  a  clunk,  it  is  comnii  inly  said  to  l>e  rendered  visible 
by  the  motes  or  du>t  particles  danciuj;  in  il  ;  Init  of  course  really 
il  is  not  the  motes  which  make  the  sunlieatn  visilile,  Init  the  -un 
l>cam  the  motes.  A  dust  particle  is  illuminated  like  .•>.nv  other 
solid  screen,  and  is  a*ile  to  >vn.l  a  -.utTirienl  fraction  of  H'fjht  tu 
our  eyes  to  sender  irsdf  vi^iMe.  If  iliere  are  no  such  jiarticles 
in  the  Iwain  n  iihinj^  hw.  flear,  unisible  air — then  of  course 
nothing  is  s  c[i,  am!  llie  heaiii  iiluiiges  on  its  way  iiuite  invisihle 
to  ns  unless  \M'  ])laee  nur  evi'^  in  its  course.  In  other  words,  to 
l>e  visible,  light  must  entci  ilie  eye.  [A  concentrated  lieam  was 
passed  through  an  empty  iiiNc.  and  then  ordinary  air  let  in.] 

The  other  test,  that  of  Mr.  .\itken,  depends  <in  the  condensa- 
tion of  steam.  When  a  jet  of  ste.im  hndN  itself  in  dusty  air,  it 
condenses  round  each  dust  particle  as  a  nucleus,  and  forms  the 
white  visible  cloud  popularly  called  steam.  In  the  absence  of 
nuclei  Mr.  Aitken  has  shown  that  the  stcim  cannot  condense 
■nifl  it  ia  liiriily  supersaturated,  and  that  when  it  docs  it  con- 
denses straight  mto  rain — that  is,  into  large  drops  which  fall.  The 
condensation  of  steam  is  a  more  delicate  test  for  dust  than  is  a  beam 
of  light.  A  curious  illustratioooftheaction  of  nuclei  in  condensing 
Bwiiture  has  just  occurred  to  me,  in  the  experiment  -  well  known 
to  diildrea— of  writiitgon  a  reasonably  clean  window-pane,  w  ith. 
My,  a  Uant  wooden  point,  and  then  breathing  on  the  glass  :  the 
condeHaatioa  of  the  breath  renders  the  writing  legible.  Nodoabt 
the  audei  are  partially  wiped  awqr  by  the  writing,  and  the 


mii^ari-  wdl  condense  into  la.j^i  1  drops  with  less  light- 
scattinng  jniwcr  alimi;  the  written  lines  than  over  the 
general  smfaee  of  the  pane  where  the  nuclei  are  plentiful 
and  the  drops  tlierefnie  nuitieruus  and  minute.  Mr.  Aitken 
points  out  that  if  the  air  were  ever  quite  dustlcss,  vapour  could 
not  condense,  but  the  air  would  gradually  get  into  a  horribly  su|mt 
saturated  condition,  soaking  all  our  wiiUs  and  clothes,  dMi'i'ing 
from  every  leaf,  and  penetrating  everywhere,  instead  of  failing 
in  an  honest  shower,  against  which  umbrellas  and  slate  roofs  are 
some  protection.  But  let  us  understand  what  sort  of  dust  it  is 
which  is  necessary  for  this  condensing  process.  It  is  not  the 
dust  and  smoke  of  towits,  it  is  not  the  dust  of  a  country  road ; 
all  such  particles  as  these  are  grtiss  and  large  compared  with 
those  which  are  able  to  act  as  condensers  of  moisture.  The  fine 
dust  of  Mr.  Aitken' exiM  everywhere,  even  in  the  upper  regions 
of  the  atmotphcre;  many  of  its  particles  arc  of  ultra  micm- 
scopie  fineMa>{  one  of  them  mu-st  exist  in  eviry  raindro|>, 
nay,  even  in  every  spherule  of  a  mist  or  cloud,  but  it  is  only 
occasionally  that  one  can  fittd  them  with  the  microscope.  It  is 
t<)  such  particles  as  these  that  we  owe  the  blue  of  the  sky,  and 
yet  they  arc  sutBcientlv  gross  and  tai^blc  to  be  capable  of  being 
filtered  out  of  the  air  by  a  packed  m.iss  of  cotton-wool.  Such 
dust  as  this,  then,  we  need  never  be  afraid  of  being  without. 
Without  it  there  could  be  no  lain,  and  exiitenoe  would  be  in- 
wppottable,  perfaaua  impearible ;  but  it  ia  not  Manufactured  in 
towm;  the  acn  nuuM*  it  j  tieai  and  wind  nake  it ;  but  the  kind 
of  dnatnMdelBtowMiMtaaly«finr  bnndred yatds orw into 
the  atmosphere,  floating  aa  a  canofup  Or  paU  over  thoie  nn&ntn* 
nate  regions,  and  linka  and  acttka  moat  of  it  aa  aoon  at  the  air 

ever  liaei  into  the  npper.tegioai 


ia  quiet,  bnt  scarcely  anjr  of  it 
of  the  atnoaphete  at  att. 


Dust,  then,  h^mft  SO  mivenallip  prevalent,  wlmt  do  I 
by  dust-free  spaces?  liMr  an  snoi  tliiijn  poarfbh?  and  wliere 
are  the^  to  be  found  7  In  1870  Dr.  iTnaall  was  examining 
dusty  air  by  means  of  a  beam  of  l^t  in  whidi  a  spirit-lamp 
happencti  to  lie  burning,  when  he  noticed  that  from  the  flame 
there  poured  up  torrents  of  ap|Kircntly  thick  Mack  smoke.  He 
could  not  think  the  flame  was  really  smoky,  but  to  make  sure  he 
tried  first  a  Bunsen  gas- flame  and  then  a  hydrogen  flame.  They 
all  showed  the  satne  effect,  and  smoke  was  out  of  the  question. 
I  Ic  then  used  a  re«l-hot  ]K>kcr,  a  platinum  wire  ignited  by  an  electric 
curieni,  and  ultim-itely  a  flask  of  hot  water,  and  he  found  that 
from  all  warm  bodies  examined  in  ditsty  air  by  a  beam  of  light 
the  u)>  streatning  convection-currents  were  dark.  Now  of  course 
smoke  would  l)ehavc  very  diffeiently.  Dusty  air  itself  is  only  a 
kind  of  smoke,  and  it  lr.ok--  bright,  ami  the  thicker  the  smoke 
the  blighter  it  lixtks  ;  the  blackness  is  sim])ly  the  iiller  abicnce 
of  siii'ike  ;  there  is  notliiivj;  at  all  for  the  light  tf>  illuminate,  ami 
accordingly  we  have  the  bl.inkness  of  sheer  invisibility.  Here  is 
a  flame  burning  un<ler  the  beam,  an't,  to  show  what  real  smoke 
looks  like.  1  will  burn  also  this  spirit  lamp  tilled  with  turpentine 
ins|!  aii  -f  alc  iliol.  Why  the  convection-eurreiits  were  free  from 
dusl  was  unkniiwn  :  Tyndall  thought  the  dusl  w.as  burnt  and 
consumed  :  1  (r.  l-'i.mkl'nd  llunight  it  was  dimply  evajxiraled. 

In  iSSi  I,.u  !  Kayleigh  touk  the  matter  up,  not  feeling  satist'ictl 
w  ith  till  ,,  e\|ilaiiations,  and  repcate<l  the  e\i leriment  very  care- 
r,dl\.  II  -  nulid  several  new  points,  and  hit  on  the  capital  idea 
.,|  11;  »1iai  a  V  'I  i  hi'.dy  did.  From  the  cold  l>ody  the  de- 
scenduig  current  w.is  just  as  dark  and  dust-frec  as  from  a  warm 
body.  Combustion  anil  evaporatiun  explanations  sulTen  il  their 
lieath-blow.  Hut  he  was  unable  to  suggest  any  other  explana- 
tion in  their  room,  and  so  the  phenomenon  remained  cniioas  and 

unexplained. 

In  this  si.i.e  M 1 ,  (  lai  k  and  I  to'  ik  the  mailer  u|i  last  summer,  and 
ciiiically  ex.amined  all  sorts  ot  hypntluscs  that  s\igges.tc<l  tliem- 
sches,  Sir.  Clark  follow  ing  up  the  phenomena  e\)M  iimentally  with 
great  ingenuity  and  perse\  eraiice.  ( )ne  hypothesis  after  another 
suggested  itself,  seemed  hopeful  (or  a  time,  but  ultim.itely  had  to  be 
discarded.  Some  dic<l  quickly,  others  Ijngcreil  long.  In  the 
examination  of  one  electrical  hy]>othesis  w  hich  suggested  itself 
we  came  across  various  curious  phenomena  which  we  ho|)e  still 
to  follow  ujj.'  It  was  some  montlis  bcfoie  what  we  now  believe 
to  be  the  true  explanation  began  to  dawn  upon  us.  Meanwhile 
We  had  acquired  various  new  facts,  and  first  and  forenujst  we 
found  that  Ine  dwk  phiae  rising  from  a  warm  body  was  only  the 
opBtreaaing  portion  of  a  dnst-«ee  MOf  papctually  bebg  I 


in  iliun.natni  duMV  1 
out  Uttir  pais*  ua  1 
MsfliiMli  initii  snii 


in  iUun.natni  duMy  air ;  the  dust  grjws  on  tnrtn  in  litil*  bnahw  atid  naikt 
ml  naiow,  whhom  aajr  Msd  far  aa 
leapMuly. 
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on  the  surface  of  the  body,  l^t  me  dcscrilie  the  appearance  and 
mode  of  seeing  it  by  help  of  a  diagram.  [For full  description 
sec  Philosoph-cal  Magaume  for  March  1884.] 

Surrounding  all  bodies  wanner  than  the  air  is  a  thin  fceiun 
free  from  dust  which  shows  itself  as  a  dark  space  whoi  «miuncd 
by  looking  along  a  cylinder  illuminated  transversely,  and  with  a 
ditfk  background.  At  high  temperatures  the  coat  is  thick  ;  at 
very  low  temperatures  it  w  absent,  and  dust  then  rapidly  collects 
on  the  rod.  On  a  warm  surface  only  the  heavy  particles  are  able 
to  settle— there  is  evidently  some  action  tending  to  drive  small 
Kxlies  away.  An  excess  of  temperature  of  a  degree  or  two  is 
snflicicnt  to  establi^.h  this  dust-free  coat,  and  it  it  caty  to  see  the 
dust-free  plane  rising;  from  it.  The  appearances  may  alto  be 
eumined  by  looking  along  a  cylinder  towardt  the  soarce  of 
Ufht,  when  the  dust-frce  spaces  will  appear  brighter  tku  the 
mk  A  Rid  of  ckctric-lidit  ctrlxn mnacd andfind  boriiOB- 
taOy  acraaa  a  bell-jar  full  dT  dente  taaoke  it  very  nitJkble  for  tliis 
aperioMBt,  tad  Igr  neaw  of  a  lena  the  dnrt-fm  f^ioM  nwy  be 
thtu  prnecMd  on  to  »  aocoi.  Dinfauthed  pmnve  oultaa  the 
coat  thicker.  laaeMed  iweniiw  nwha  ft  tUaaer,  Inlndnifai 
itisthkkcr,  aadlncaibaileacidlhteBcr,  thantaair.  Wehave 
alao  neeeeded  in  ol>scrvingit  in  Uoidd»'*4or  instance,  in  wn-t-r 
holdng  fine  rouge  in  suspeuiaa,  toe  aoiid  boily  Ijciug  a  mcial 
Meui  tnbe,   Qnaotitattvc  deterauMtioM  are  now  id  procren. 


ill. 
iniiili'it'^ 

-II  li 


'ill  ,i'fjj  111 

Ulilli.ii)") 


I'ij;.  I  shows  the  appc.ir.irci-  wlirn  looking  ulnnj;  n  copper  or 
carh  in  rod  laterally  illumin.i',c<l  ;  the  path-i  of  the  (lll^t  parliilf* 
are  fnij^hly  in'licatf<l.  Fig.  2  st-.<iw>  the  cuit  i.n  a  scim-cylindei 
of  sheet  topper  with  the  concave  side  lui  tjcii  towards  the  lijjhl. 

It  is  difficult  to  give  the  full  explanation  of  the  dusi  trce  siiaces 
in  a  few  words,  but  wc  may  say  roughly  that  there  is  a  molci  nlar 
bombardment  from  all  warm  surfaces  hy  means  of  which  sp;  dl 
suspended  bodies  get  driven  outwards  nnd  kept  away  from  the 
rarfacc.  It  is  a  sort  of  dincrelitial  hondmrdnieiit  of  the  !;;is 
molecules  on  the  two  faces  of  n  (Uist  jurticle  soiucwlial  analoi;i  ms 
to  the  action  on  Mr.  t'rrmkes"  radiometer  vanes.  Near  eohi 
surfaces  the  l>onihardment  is  \  eiv  fccMe,  am!  if  ihey  are  <  old 
enough  it  aiijK-ars  to  ac"  vnv.itii.  ^he  lnnly.  ihiving  thi"  dust  in- 
ward— at  any  rale  there  is  no  outward  lM>tiiiiaidnienl  sufticieni  to 
keep  the  dust  away,  and  bodies  colder  than  the  atmosphere  sur- 
rounding them  srKtn  get  dusty.  1  hus  if  I  hold  tlii<  ]>icce  of  gl.iss 
in  a  magnesium  tiame,  or  in  a  tuq>en!inc  or  can!|.h  >r  tlamc,  it 
quickly  Rets  covered  w  ith  ^inoke  white  in  'be  one  *  ase,  hhuk 
in  the  other.  1  take  two  corneal  Masks  w  ith  lln  ii  surfaces  hlac  k- 
encd  with  camphor  black,  and  filling  one  witli  ice,  the  other  with  | 


boiling  water,  I  ooili  then  and  put  a  bell-jar  wrar  umi, 
which  I  bora  aome  nnneifani  wiic  ;  in  a  quarter  of  an  hoar  or 
so  we  find  that  the  cold  ooeii  white  and  Iwaiy,  the  hoc  one  haa 
only  a  fewlaicer^ecfcaofdart  on  it,  thaw  biAag  of  aKh  liae 
that  the  hwimiMiii-nmt  was  naahle  to  nHUdn  Awrwe^^,  and 
they  have  aettled  by  gravitaticiL  We  thus  see  that  when  the  air 
in  a  RMMi  ia  wanner  than  the  aolida  in  it— as  wiD  be  the  caae 
when  ttevei^  gM>buineMj.  As.,  aK  aaedr-thiBgi  will  get  wrjr 
duity ;  wheiitaairiieB  waui  and  objects  are  warmer  than  tht  tar 
— as  will  be  the  caae  in  sunshine  or  when  open  fireplaces  are 
used,  things  will  tend  to  keep  themselves  more  free  from  dnst. 
Mr.  Aitken  points  out  that  soot  in  a  chimney  is  an  illustration  of 
thn  kind  of  deposition  of  dust ;  and  as  another  illustration  it 
ttrikcs  me  as  just  possible  that  the  dirtiness  of  snow  fluring  a 
thaw  may  be  partly  due  to  the  Umi^Mnlment  on  to  the  cold  sur- 
iisceof  dust  out  of  the  warmer  air  above.  Mr.  .\itkcn  ha-  .ndcc  l 
suggested  a  sort  of  practical  dust  or  smoke  fdlcr  on  th>  11 ,1  v.;ple, 
pasksing  air  between  iwo  suifaces  one  hot  antl  one  c. .M  so  as 
to  vigorously  liond  aol  liie  i<arlicles  on  to  the  cold  si,rla>  c  an<l 
leave  the  a;r  free. 

Hut  we  have  lound  another  ami  a;]|iarenlly  much  more  ttlectual 
mode  of  clearing  air  than  this. '  W  e  do  it  hy  discharging  elec- 
tricity into  It.  It  is  easily  iKiNsihle  to  electrify  air  hy  means  of  a 
point  or  (lame,  and  an  eleclrilieil  IhkIv  has  this  curious  property, 
that  the  dust  near  it  at  once  aggregates  together  into  larger 
particles.  It  is  not  dithcull  to  understand  why  this  ha('|>cns  : 
each  of  the  particles  l)ctomes  polarise*!  by  induction,  anil  they 
then  cling  together  end  to  tnrl.  just  like  iron  tilings  near  a  mag 
net.  A  feeble  charge  is  oden  sudficienl  to  start  this  coagulating 
action.  .\n(l  when  the  I  articles  have  grown  into  big  ones  they 
ea.sily  and  (juu  kly  tall.  .\  sircmger  charge  forcibly  drives  them 
on  to  all  electnlie<l  suil'aces,  where  they  cling.  .\  tine  waur-fog 
in  a  iKli-jar,  electriheil,  tiitns  first  into  a  coarse  fog  or  Scotcii 
mist,  and  then  into  min.  Smoke  also  has  its  particles  coagu- 
latcil,  and  a  space  can  thus  be  cleared  of  it.  I  w  ill  illustrate  this 
action  by  making  somi'  artilicial  fogs  in  a  l>cll-iar  fumi.shid  with 
a  metal  |)oint.  First  burn  some  magnesium  wire,  electrify  it  hy 
a  few  turns  of  this  small  X'oss  machine,  and  the  smoke  has  V>e- 
come  snow  ;  the  particles  are  elongatc-<l,  and  by  |>ointing  to  the 
charged  roil  indicate  the  lines  of  electrostatic  force  vci-y  tx-auli- 
fully  :  clcc-trify  further,  and  the  air  is  perfectly  clear.  Ncjsl 
bum  turpentine  and  electrify  gently  :  the  dense  black  smoke 
coagulates  into  black  masses  over  an  inch  long  ;  electr.fy  further, 
and  the  gla.ss  is  covered  with  soot,  but  the  air  is  clear.  I'urpen- 
ttne  smoke  ads  vei;  well,  and  can  be  tried  on  a  larger  scale :  a 
room  fillc<l  with  turpentine  nDMdte^  ■»  dense  that  a  gas-light  is 
invisible  inside  it,  begins  to  clear  in  a  minute  or  two  after  the 
machine  begins  lu  turn,  and  in  a  quarter  of  an  hour  one  can  go 
in  and  find  the  walls  thickly  covered  with  stringy  blacks,  notably 
on  the  gas-pipes  and  everything  most  eawy  charged  by 
induction.  T>tcxt  fill  a  l>ell-jar  full  of  steam,  and  electrify, 
paying  attention  to  insulation  of  the  supply  jioint  in  tatB 
case.  In  a  few  seconds  the  air  looks  clear,  and  turning  on 
a  beam  of  light  we  sec  the  globules  of  water  dancing  about,  ik> 
longer  fine  and  impalpable,  but  separately  visible  and  rapidly 
fidling.  Finally  make  a  London  fog  by  buniing  tuq>entine  and 
nlphur,  adding  a  little  sul|^uric  aad,  either  directly  as  vapoar 
or  indifecll]r  bf  a  trace  of  nitric  oxide,  and  then  blowing  in  steaak 
Electiifr  and  it  soon  beoonics  clear,  although  it  takes  a  little  T 


liydrofen,  chlorin^  adplinric  acid,  and  a  Utile  atcun.  FnbMf 
the  steam  atsiMa  the  4Mu1iig  when  gases  hate  to  be  dealt  with. 
It  ma^  be  poaiihk  to  dear  the  air  of  tnands  by  simply  dis- 
charging etectikitT  into  the  air — the  electricity  being  supplied  by 
Holt/  m.-ichines,  driven  say  by  small  turbines — a  Ttry  hamfar  form 
of  power,  diffictolt  to  get  out  of  order.  Or  poauUy  soose  hydio> 
electric  arrangement  might  be  devised  lor  the  locomotive  steam 
to  do  the  wonc.  I  even  hope  to  make  isomc  imprcssian  on  a 
Ixjndon  fog,  discharging  from  lightning-conductors  or  captive 
b.alloons  carrying  Hames,  Init  it  is  premature  to  say  anything  aboat 
this  matter  yet.  I  have,  however,  cleared  a  n»B  of  smOHeveiy 
quickly  with  a  small  hand  machine. 

It  will  n.iturally  strike  you  how  ch>scly  aIHc<l  these  phcnomeflo 
must  be  to  the  fact  of  popular  science  that  "thunder  clears  the 
air."  ( )/one  is  undouiitedly  generated  by  the  (Ir.shes,  and  may 
have  a  bcnclicial  efieci,  I'Ut  the  dusi  coagulating  and -expelling 
(Xiwcrof  the  electricity  h.xs  a  much  more  rapid  efTcCt,  thwigh  it 
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may  not  act  till  the  dond  i>  duchatged.  Consider  .1  cloud  elec- 
trified »lii;h:ly ;  tlw  mists  and  clouds  in  its  vicinity  Licgin  tu 
CMgulalc.  and  go  on  till  large  drops  arc  formed,  which  may  be 
hida  up  by  electrical  action,  the  drops  dancing  from  one  cloud  to 
another  and  thus  forming  the  vei^  dense  thunder-cloud.  The 
coagulation  of  charged  drupes  increases  the  potential,  as  Prof.  Tait 
point!>  out,  until  at  length--  llash—thc  cloud  is  discharged  and 
the  large  drops  fall  in  a  victlent  shower.  Moreover,  the  rapid 
excursion  to  anil  fro  of  the  <lii)|>-.  may  c.i>ily  have  caused  them  to 
evai>i>r,itc      f.l^l  ;\s  to  frccc,  ami  heme  wc  may  get  hail. 

\\  I  .!<  'l-.t  il  >uii  «:^^  clcctrifietl,  it  ai.ti,'!  in.luctively  on  the 
carlli  uiii  II  I  IK  itli.  ili.iwiuj^  u|)  an  o|)|x»MitL- l1i.!ii;c  from  all  |>o;nts, 
and  thu^  ilr.iiifyin^  the  atniosjihere.  When  the  discharge 
occur-,  tl'.i-.  .itmii>(ihcric  electrification  engages  with  the  earth, 
clearing  the  air  between,  and  driving  the  dust  aivl  j;rrni^  mi  to 
all  ex)K>-cd  >urfaces.  In  some  such  way  also  i(  may  be  tliat 
'■tiiaruier  turns  milk  sour,"  .unl  exerts  other  putrefactive  in- 
fluences >>n  the  bodies  wliich  receive  the  germs  and  dust  from  the 
air. 

But  we  are  now  no  longer  on  sate  and  thorouj^hly  exploreil 
territory.  I  have  alloweil  myself  to  found  u)>on  a  ha>is  of  experi- 
mental fact  a  superstructure  of  practical  application  to  the 
explanation  of  the  pheii' mu  iia  of  nature  and  U>  the  uses  of  man. 
'I"hc  basis  seems  to  m<-  stmug  enough  to  (Hrar  most  of  the  super- 
strurluri  ,  liut  lief'irc  In-ing  sure  it  will  \yc  necessary  actually  to 
put  the  metho-ls  into  operation  and  to  cxj>crimenl  on  a  very  large 
scale.  I  hope  to  do  tliis  when  1  can  get  to  .1  ^-.litutile  place  of 
o|>cratioii.  Liver{x>ol  fogs  arc  |Mi.jr  alVairs,  and  nt>t  worth  clear- 
ing off.  Manchester  fogs  are  much  lH.tter  ami  more  frequent, 
hut  there  is  nothing  tu  beat  tlu-  rial  article  as  fouiui  in  l»ndon, 
ami  in  Lomion  if  pus-.iMc  I  inltnd  to  ng  up  some  large  machines 
and  to  see  w  hat  happens.  The  underground  railway  also  olTcrs 
its  suffocating  miu'kiness  as  a  most  tempting  field  f<ir  expi'imu  iit, 
and  I  wi^di  I  were  ab4e  already  to  tell  ^ou  the  actu.il  re^iult 
instead  of  licing  only  in  a  position  to  indicate  p<Msibilities. 
Whether  anything  comes  of  it  practically  or  not,  it  is  an  in- 
structive example  of  how  the  smallest  and  most  unpromising 
beginnings  mav,  if  only  followed  up  long  enough,  lead  to 
suggestions  for  iarm  practical  application.  When  wc  began  the 
investigation  into  the  dust-free  spaces  found  above  warm  bodies 
wc  were  not  only  without  expectation,  but  without  hope  or  idea 
of  any  sort,  that  anything  practical  was  likely  to  come  of  it :  the 
pbcnooienoa  itself  poss4^«d  its  own  interest  and  charm. 

And  so  it  miut  ever  be.  The  devotee  of  puic  tdenoe  never 
has  practical  devdopmenis  as  his  primary  aim  ;  often  be  not  only 
docs  not  kitow,  but  does  not  in  tiie  least  care,  whether  his  re- 
searches will  ever  lead  to  any  beneficial  result.  In  some  minds 
this  pMiive  ignoring  of  the  practical  goes  so  far  at  to  become 
active  repolnon  ;  so  that  some  singularly  biased  minds  will  not 
engage  in  anything  which  seems  likely  to  lead  to  practical  use. 
I  regard  this  ;is  an  error,  and  as  the  sign  of  n  mped  judgment, 
for  after  all  man  is  to  us  the  most  important  part  of  I^Hiture  ; 
hut  the  system  works  well  nevcrtnekas,  ud  the  divtMon 
■of  labour  accomplishes  iu  object.  One  man  invoUgates 
NiOare  impelled  snnply  by  hi>  own  genius  and  beenae  ke  feels 
he  cannot  Kelp  it :  it  never  occurs  to liim  to  give  a  reason  for  or 
to  justify  his  pursuits.  Another  subsequently  utilise^)  his  results, 
and  appliw  tnen  to  the  benefit  of  the  race.  Meanwhile,  however, 
it  WKf  Ixtppn  that  the  yet  unappUed  and  unfruitful  results 
evoke  a  aneer,  and  the  qnwtioo,  "Ou  bono?"  the  onlv  answer 
to  wUdi  qneadaateoMtobei  No  one  iawlaeeoonpi  to  tell 
bcfctduud  what  ^i"*^''  dewlepnwnU  nay  not  aining  fi«n  the 
neat  Iniignifeaiit  wet. 


UNIVERSITY  AND  EDUCATIONAL 
INTELLIGENCE 

OXKOKli.  The  following  are  the  University  and  CoUegB  lec- 
tures in  natural  science  for  the  summer  tenn  :  — 

In  the  Physical  lJc]j:utnu  nt  .if  die  .\Iu>eum  I'rof.  Clifton  lec- 
tures  on  the  instruments  and  mctls'xl-.  ol  imM^uicment  employed 
in  optics  ;  Mr.  Heaton  lectures  on  prol)k-ins  in  elementary 
physics  ;  and  practical  instruction  is  given  hy  the  Professor  and 
Messrs.  Heaton  and  Walker.  At  Christ  Church  Mr.  Bayncs 
lectures  on  conduction  of  heat,  and  gives  practical  instruction  on 
the  me.asuremenis  of  electricity  and  niagneti^ni  ;  at  Balliol  Mr. 
Dixon  lectures  on  elementary  electricity  and  magnetism. 

In  the  Chemical  Department  of  the  Museum  Dr.  Odiing  will 
hold  an  informal  dincinsion  on  chemical  oonstitntioo,  Mr. 
Fisher  lectoei  on  iaoi|Hiic  and  Dr.  Watts  on  offuie 


chemistry.  At  Christ  Church  Mr.  Harcoutt  lectures  on  cjuanti- 
tative  analysis  and  Mr.  Veley  on  the  relation  between  the 
phvsical  properties  and  the  constitution  of  organic  compounds. 

In  the  Morphological  Department  of  the  Museum  Prof. 
.Moseley  lectures  on  the  relations  of  the  anthropoid  apes  and 
man,  .Mr.  S.  Hickson  on  the  embryology  of  the  chick,  Mr. 
Jackson  on  <  )stcological  Ty]>cs,  Mr.  Poulton  on  l>cscriptivc 
Histolog)',  Mr.  Morgan  on  Odontography,  and  Mr.  Barclay- 
Thompson  on  the  .\natomy  of  the  .Sauropsi<la. 

In  ttie  Physiological  I)cpartmcnt  Prof.  ilurdon-Sandcr»on  lec- 
ture-, on  the  Chemical  I'rucc  -.  ■■  <  f  the  .Animal  Body;  at  Ma(* 
dakri  Mr.  \'ulc  lectures  on  I'Luatal  Physiology. 

I'n.f.  I'rt-stwich  lectures  on  the  Strata  in  iht-  Neighhourliood 
of  ( )xlVird,  and  gives  practical  in-!ructiini  in  the  field  on  the  days 
following  his  lectures. 

Prof,  (  iilhert  will  give  an  mir. .  liitioiy  lecture  on  May  6, 
on  the  Sources  of  the  CMnsliliiL-iil-.  of  Plants — the  Soil,  the 
.\tmo-.phere.  Dr.  l  ylor  lectures  on  the  Development  of  .Vrts 
and  .Sciences. 

Prof.  Piitchard  cuaclu  Ics  his  couise  on  the  Planetary  Theory, 
ami  will  give  a  ]nihlic  lecture  on  his  lecent  journey  to  Kgypt  in 
order  to  measure  the  absorptive  power  of  the  auuusphcrc  on  the 
light  of  the  itai*. 


SCIENTIFIC  SEKIALS 

American  Jouriuil  0/  Sciattt,  \\m\. — Recent  explorations  in 
the  Wappinger  Vallev  limestone  of  Duchess  County,  New  V'ork, 
by  Prof.  WiUiam  B.  Uwight.  To  the  paper  is  appended  a  plate 
of  the  Wapoinger  Valley  foisils.  Description  of  the  Kettle- 
Holes  near  Wood's  Hall,  Massachusetts,  with  map  of  the  dis- 
trict showing  the  position.s  and  directum  of  the  larger  diameter 
of  the  Holes,  by  Prof.  B.  F.  Koons. — Mvanunationof  Mr.  Alfred 
R,  Wallace's  modification  of  the  physical  theory  of  secular 
changes  of  climate  (!K:cx>nd  paoer),  by  Dr.  James  Croll.  Here 
the  qnodon  it  ttudicd  from  the  physical  standpoint,  and  it  is 
aigaed  that  a  geogniphfcal  change  in  the  crust  of  the  earth  is 
not  necessary  to  remove  the  Antarctic  ice. — A  contribution  to 
the  ecology  of  Rhode  Island  (continued),  by  T.  Nelson  Dale.— 
On  Mesozoic  Dicotyledons  (Angiosperms),  by  Lester  F.  Ward. 
— Oa  the  tourmaline  and  associated  minerals  of  Auburn,  Maine, 
by  George  F.  Koai.— <Hi  andalwrite  fiau  Coihaak  VUimk  hgr 
the  sane  antbor.— Oo  the  white  genet  ftoai  WahaOddf  Canada, 
by  the  same  atthor. — Horiiontal  motions  of  sBiall  floating bodiea 
in  rebtion  to  the  validity  of  the  postulates  of  tiho  theory  ot 
capillarity,  by  John  Le  Cootc— tW  Bffaripd  ehweetwa  of 
.American  Jurassic  Dlnosaait;  Fut  m,  the  Older  Thetopod 
(with  plates  8  to  14).  by  Prof.  O.  C.  Marsh.— >A  new  Older  of 
extinct  Jura-viic  reptiles  {MtcelogNtUMa),  (one  Olustrmtlon,  M. 
vagam),  by  the  same  author. 

TitE  first  article  in  the  yiunui/ of  Ii\>!,inv  for  .\pril  is  a  mono- 
graph, by  Dr.  .Masters,  on  the  singular  "  urnlirella  pine  "  of  Japan, 
Sciaiivfilyj  x  trlictlLita.  The  most  important  ]>oints  w  hich  he 
brings  out  are  that  the  true  leaves  of  iidadopitys  arc  the  honm- 
logucs  of  the  true  or  primordial  leaves  of  I'inus ;  that  the  ^o- 
callcil  "needles"  of  .5^ Mi/i'^f/j'/,  although  occupying  the  same 
relative  position  as  the  leaves  of  Pinut,  are  not  necessarily  mor- 
phologically homolog'ius  with  them  ;  atui  that  the  liracts  of  he 
cone  of&wty^^^arehomo^^ts  with^c  Uiic^Imvcs  of  that 

TRB  most  important  article  in  the  Nuovo  Gitmab  Bttmdt* 
litUktmt  for  January  1884  is  one  by_  Sig.  A.  Bmi,  on  a  |  araakie 
oinnism  of'^a  veqr  low  qppe  which  ne  finds  m  the  tidfaiaijr 
ceDs  of  Sf>ir0gyrm  must,  and  to  wlddi  he  glm  tl  e  name 
ProtaekjUrimm  Sfiregyra.  In  its  systematic  position  it  dis- 
l^ys,  on  the  one  hand,  affinities  with  the  Myxomycetcs,  on  the 
other  hand,  with  such  genera  of  Chytridiaccx  as  Wvromina, 
Roulh,  and  OlpUw^tis.  The  entire  absence  of  a  cell-nucleus 
identifies  it,  according  to  the  author,  with  Klein's  family  ci 
HydroinyxAce.e,  along  with  Mvnas,  VantpyreUa,  AfMUubftit,  and 
Prolomyxa.  Its  ordinary  condition  is  that  of  a  naked  nutst  of 
protoplasm,  endowed  with  amoeboid  movements,  and  living  on 
llu-  1  lili  ir.  i|  •hyllaceous  ciitents  of  the  cells  of  I  1  'licse 
jil.i-iii.j  i;  1  li  iung  the  power  of  coalescing  like  tiiy.vauia:b.e  ;  but 
It  uisi.  Ii.r.  .in  cncyslf  I  stale,  and  in  cci  lain  conditions  piopagates 
itselt  b)  tlic  production  of  unillagellate  zoosiKires. 

KtnJi<onti  dtl  Rtalt  hlUuto  L«mbard»,  March  6. — Observa- 
tions made  at  Mihm  on  the  passsge  of  the  atmospheric  waves 
piodiicod  bjr  die  Kiakatoa  cmption,  fagr  E.  G.  SdiiapaiellL— On 

Digitizea  by  GoOgLe 


6i4 


a  sciuublc  deviation  obaerved  in  chc  pluuih-linc  lietwcen  Milan 
and  Genoa,  by  K.  G.  Cdoria.'—Oii  a  hitherto  neglected  ^ulciu  or 
depiauoa  frequently  oocnniiig  ia  the  froaul  booe  of  the  huxnan 
akoll  between  the  bo«  «nd  the  tempond  eniaenoe,  bjr  Prof.  G. 

Zoja. 

March  20. — Obiiuar)'  notice  of  the  late  Quintino  Sella,  by 
PioL  T.  TaramcUi. — Memoir  on  Antonio  A  n^ooi  Barbianiand 
hit  Utosry  productions,  bj  E.  B.  Piina. — Biologiail  notice  of 
AUm  tmanru  and  Sa/mt  eaifit,  inhahiring  the  Italian  and  sub- 
Alpine  laict,  by  Prof.  p.  Paves.— On  the  coinplete  integers  of 
sane  danetof  paitiallv  derived  eqiuadoDS  ofaw  older  with  two 
mdepcndcat  vamata,  iv  PraC  G.  l*wiiierfht<tu.^Note  on  the 
gaantitative  detendaatMo  of  alogcnous  bodiee*  hf  P.  Ritter- 
SihoiV.— On  the  two  fanman  parasites  AngmiUid*  imUOimatit 

aad  tim0r,iiis,  hf  E,  C.  Golgi  and  A.  Mood.— Absolute 
vahet  of  the  ni.i^ncttc  elements  tn  IfOan  for  the  year  18S3,  by 

Dr.  Ciro  Chisi..ni 

Kk'isiA  Siifnliiu\'  /iiJustrialf,  March  1 5. — Note  on  Wrob- 
lc\*^"'.i''>  fx;vLrimLii!.il  siuilic;.  on  the  lifiuiilition  df  hyiirntren. — 
On  the  variiti')!!  in  the  cli  ctric  rc%istnnr!;  nf  sn\h\  an<!  piirt-  me- 
tallic nrcoflini^  t'l  \\\<z  tun  j 'ci  ,itiirr,  hy  I'ruf.  Ain;tl.i  Imim. 
— ()u  the  [irt'tcnilcii  *.]M)ntanc<mv  i umliinalion  of  oxygen  aiu! 
hydrojjen  witlioui  incrcaM-  of  tcniix-ratiirc  <  ti'  i  inl  by  the  exclu- 
sion of  ligbt,  by  L.  KicciardL — On  the  migration  of  FuHgula 
n^mu  and  Srtnuitttra  Imm^kA,  Soppi,  Vf  Dante  Raater. 

AM  ddta  it,  AtimdMmit  id  Umtd%  Maidi  a.— Re]>un  on 
Alfredo  QugdSSx  monacraph  on  the  conipedrion  of  tlic  gri>uph  of 
sobalitatioas,  by  S.  BattaglinL— Report  on  Pto£  G.  Mkoci's 
memoir  on  blastopore  and  the  primitm  line  of  the  vertehnMes, 
hgr  S.  Todaro.— kcmariia  on  a  m»9  <f  the  iburth 

onler,  by  Franceaoo  Briotdd.— M  caperimental  lefiitation  of 
the  hypothesis  that  eveiy  double  link  between  carbon  and  carbon 
causes  an  increase  of  molecular  refraction  by  a  constant  quantity, 
by  Rodolfo  Nasini. — On  the  stratification  of  the  serpentine- 
racks  in  the  Apennines,  part  i.,  by  Torquato  TanuneUL — Note- 
on  barometric  hvpsomelry,  by  Aurelio  Lugli. 

March  16. — Obituary  notice  of  the  late  Quintino  Sella,  by  S. 
Maggioraiii. — Meteorological  ob«rr\ation'.  at  the  01>sci  vatory  of 
the  CampidoKlio  during  the  months  of  January  ami  Fcbi  uary. 

March  23. — On  some  unpublished  an^i  unknown  woik^  of 
b.irtoloineo  Marlinni,  by  Ennco  Nar<i«cci.  —  A  tlieniical  analysis 
of  iotne  br.i^>i  ami  lironze  olijecf^  founil  at  llie  l;u  u^(I;ne  st.ili' in  nf 
Ucnaco,  in  l  ouiluniy,  I'V  I';i;<jrini.  —  Report  on  the  anti- 

quities diMuvtreil  in  varn  j  1:  i  Italy  during;  the  month  of 
rcbruary  1884.  Viy  S.  I  i' .nlii.--i  in  barometric  hypsomctry, 
second  note,  l>y  S.  Tacchini.  —  Ah-.ohitc  value*  of  the  magnetic 
elctnent<>  in  Rome  fi>r  the  year  1883,  by  S.  Tacchini.— On  the 
stratification  of  the  •.erpentina  focka  in  the  Apauuncai  part  ii., 
by  Torquato  TaramcUi. 


SOCTBTTBS  AND  ACADEMIES 

London 

RiQjral  Society,  .\pril  3.—"  Spectroscopic  Studies  on 
Gaaaoitt  Explosions."   By  Professors  liveing  and  Dewar. 

Having  occasion  to  observe  the  spectrum  of  the  fUsh  of  a 
mixture  of  hydrofcn  and  oxygen  fired  in  a  Catreadiih  eudio- 
meter, the  anthon  ware  rtnick  by  the  brighOMW,  not  only  of  the 
aMgnkons  yellow  iodhtm  Une^  bat  of  the  Una  ealcittm  Bbb  and 
Oe  onageand  cnan  liaadt  of  UnM^  aa  wdl  aa  of  other  Ihnes 
wUdi  were  not  identified.  The  endioaMtai  Mh^al  fort  clean 
and  di7,  tfie  cakinm  mart  ha  darived  iklm  tnm  the  glass  or 
from  some  ipiaj  of  the  water  over  wUdi  the  gaaes  with  which 
the  cndiometer  was  filled  had  been  It  seemed  incred- 

ible that  the  momentary  ftadi  dndd  detadi  and  l^it  ap  lime 
6am  the  glass,  but  subsequent  oheeivationa  have  poSrted  to  that 
conclusion.  Ex|>erimeots  were  subeequently  made  on  the  flash 
of  the  combining  gases  inclosed  in  an  iron  tube,  half  an  inch  in 
diameter  and  about  three  feet  lon^  dosed  at  one  end  -with  a 
plate  of  quartz,  held  in  its  place  by  a  screw-cap  and  made  tight 
by  leaden  washers. 

The  tulic  was  placed  so  that  its  axis  might  be  in  line  with  the 
rnds  of  the  rollir.i,u.ir  of  a  spcctnacopai  mid  tfmliaah  ofaaerred 
as  it  travelleii  ilie  tul>e. 

I"  wns  seL-ii  at  unue  ilia",  inure  litici  marlc  their  apnaanUWe  in 
the  iron  tu';*  than  in  tlu-  (jias-.  vesM-l,  and  one  conspicuous  line 
in  the  fjrccn  was  idcntific<l  in  position  with  flic  1.  line  of  the 
solar  spectrum.    Several  other  lines  were  identified  with  lines  of 

iraa  Of  eoaqpaiilOB  widiandeGtiicipaikbctwaanimalaGtradaa^ 


There  could  \k  nu  doubt  that  the  flash  in  an  iron  tube  (BWe 
scveraJ  of  the  s()cctral  lines  of  iron.  The  autiwrs  suppoeed  that 
this  must  be  due  to  particles  of  oxide  shaken  the  iron  by  the 
explosion,  and  j>roceeded  to  tiy  the  cSeet  of  inttodttciug  vwiom* 
substances  in  line  |>owder.  and  oooipoiinila,  ndi  as  Wtt. 
which  wonld  give  line  powdeta  bythdr  daoooqioBtiaa  in  Aeheat 
oftheflaaM^  SevemI  ilewrtingohBenratieni  wmo amde ia  this 
way.  Who  tome  litUnm  ovbonata  was  intradnced,  not  only 
were  the  red,  oiann  and  hfata  lines  of  Uthinn  v«nr  hiillkm,  bat 
the  green  Una  haawy  lem  aoi.  After  the  titfafatm  had  once  been 
intiodnoad  iMO  tlas  tidNV  tte  liHiBni  Knes  continued  to  make 
their  appeanmea  even  after  the  tabe  had -been  repeatedly  washed. 
When  me  Ikhimn  had  been  freshly  put  in,  the  red  line  wa< 
obaerred  to  be  much  expanded,  very  much  broader  than  the  line- 
given  by  lithium  in  a  Bunsen  burner  reflected  into  tbe  !>Iit  for 
comj>arison.  The  light  was  dazzling  unless  the  slit  was  vcr\ 
narrow;  and  it  was  noticett  that  if  the  spark  by  which  ilie 
was  fired  was  at  the  distant  end  of  the  tufic,  so  tlint  the  llaiuc 
travelled  along  the  tutic  towards  the  '-li:.  lli<  i  -  w  i>  .1  reversal  of 
the  red  line  ;  a  fine  dark  line  was  platiiN  \:silile  in  the  mi<idl<^  ot 
the  hanil.  When  the  spark  was  at  tlie  ctvi  ni  ;he  tuU-  ru  \'  th. 
i<lit,  no  reversal  was,  in  general,  seen.  Later  oli^cuations  ^howcu 
that  sonic  other  niei  ilHc  lines  might  be  rcvcrscci  in  this  way,  an<l 
pholo<^raphs  taken  ol  the  reversals.  These  observations  with  the 
eye  on  li.e  ii  veisnl  of  the  red  lithium  line  were  made  with  a 
(iitltaiiiun  i^iatini;.  am!  were  repeated  m.any  times.  They  show 
that  tlicre  are  i;ra' lai  I'  ln-  ni  leir.]  .eraiure  in  the  rlaiiic.  anii  that 
the  front  of  the  advaneing  wave  of  explosion  is  sonicHlia!  cooler 
than  the  following  part.  The  combination  of  the  gases  is  not  sn 
instantaneous  that  the  maximum  tcm]>craturc  is  rcachni  at  once. 
When  some  magnesia  was  put  into  the  tuK-  the  (.onin.uous 
spectrum  was  very  bright,  hut  the  iron  lines  were  still  brij^htcr. 
No  line  which  could  fx-  identified  as  due  to  magnesium  wa^ 
obscr\'e<l  with  ceitainty  ;  there  was  only  a  doubtful  appearance 
of  />.  With  si>diuiii.  pota-.sium.  .inii  hariani  earlionates,  only  the 
hnt-s  Usually  seen  when  s.-iltH  of  those  imtaU  aie  inlnxbired  into  a 
llanie  were  noticc-<l  ;  but  eye  obser^atlon^  ■  f  llii-  kH;d  arc  e\ 
trcmcly  trying,  on  account' of  the  suddenness  of  the  flash  and 
the  shoitncm  of  ila  dawtioa.  nudUnm  gmo  the  osoal  g^om 
line. 

Subse(iuently  the  interior  of  the  tube  was  K-irc<l  out  so  as  to 
present  a  smooth  bright  surface  of  iron,  and  the -iron  lines  which 
were  conspicuous  in  the  flash  were  noteel. 

1-or  the  purpose  of  identification  the  pointer  in  the  e)-e-{>tece 
was  first  placed  on  one  of  the  strong  iron  lines  given  by  the 
electric  discharge  iH-twcen  iron  electrodes,  and  then,  the  diacnai^ 
being  stoppe<l  but  the  field  sufficiently  Bhmdnated,  dm  Ofa  waa 
fixed  Steadily  on  the  pointer  while  the  gas  in  tbe  tube  was  aa> 
plodad.  In  this  way  it  was  not  difhcult  to  s««  whether  any  given 
une  was  very  bright  in  the  flash.  The  lines  thus  ideotifted  wcM 
tiieae  having  the  wave-lengths  .-ihoul  5455,  5446^  5403;  5396^ 
5.371.  5327.  5269  (E),  5167  (A4).  These  lines  were  all  many 
times  oi»eryed  in  the  way  described,  and  as  a  rule  wore  dwigpi 
present  in  the  flash.  Lines  with  wave-lengths  abootSIJ^  xrf* 
4352  were  seen,  and  mqrposdbly  have  been  dna  to  fioa,  and 
sevinal  mon  lines  were  seen  occasionally,  bat  were  not  so  regO' 
kriy  seen  tlmt  they  could  be  well  identiiied.  The  lines  X  4923 
and  \  4919  were  spedaliy  looked  for,  bat  neither  of  them  coold 
be  seen.  A  group  of  nne  lines  were  noticed,  and  were  after- 
wards identifid  by  photogrspiqr,  a  method  mndi  less  trying  than 
obsermtiooa  by  eye.  To  ^ve  intensity  to  the  photographs  ten 
or^twdve  flashes  were  naaal^  taken  in  irrfswnn  vnthont  any 
shift  of  the  imtrament,  so  as  to  accamnlata  dmir  sfiacts  b  one 
phottwraph.  For  ideptification  tha  ipoik betwoeD  iroa  daHiodai 
was  lUso  photographed,  but  «Ml  a  dmttcr  ovar  dm  lower  part  of 
the  slit,  so  that  lie  iaafe  of  dm  tparit  drndd  occnpy  ouy  the 
upper  part  of  the  fidd. 

Some  sixtv  of  the  iron  lines  ia  dm  mlStp*  violat,  and  ahm- 
violet  were  thus  photographed. 

As  a  rule  no  iron  lines  above  O  make  their  appearance  ;  !n  a 
few  plates  T  is  visible,  and  it  is  possible  that  otner  lines  may  be 
obscured  by  the  water  spectium,  which  always  comes  out  and 
extends  from  near  s  to  oelow  R.  Above  T  no  line  at  all  b 
visible  in  any  of  the  photogiapths,  though  the  spark  lines  come  out 
strongly  enough,  and  several  of  the  strongest  groups  of  iron  lines, 
both  of  spark  and  arc  lines,  are  in  the  rejnon  beyond  I  . 

Other  experiments  were  made  with  expiosionsuf  tarU>:i:c  • 
and  oxygen,  ami  with  Mial-gas  and  oxy^jcn.  The  ctjiIus:  itis  I 
these  gases  were  attended  with  much  more  cootinnous  spectrum, 
and  the  amlallie  Haas  ware  aot  almsfa  m  vdl  drnkpod  aadmy 
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were  wUli  bydit^ra  and  oxygen,  bul  on  the  wbdc  fhm  were  M 

\\v\\\\  metallic  lines  photographed  froB  the  UmIms  of  cubmic 

<>\iilc  A>  fiom  those  of  hydrogen. 

When  the  iron  tube  was  lined  with  copper  foil,  only  one  copper 
line  in  the  vi>,iblc  !.i>cctrum,  K  5105,  was  seen,  and  in  the  ultra- 
violet two  lines.  \  3272  anil  A  3245  5.  All  three  line*  were  very 
strong,  and  the  two  ultra  violet  lino  were  in  some  case*  reversed. 
■riie-.t-  line--  wt  i.-  a^i  .  fr.  iiiiLn-.ly  d  jvtlo|>od  when  no  copper  Uotng 
was  in  '.he  tube,  jitohably  fnmi  the  bras^  of  the  small  side 
tul)es. 

Copper  also  ^ave  a  line  in  the  in.liijo,  A  4281  alxjut,  decidedly 
les-.  refrangilile  than  the  coi);icr  line.  A  .1275.  coincident  apparently 
with  the  strong  eiino  of  one  of  the  ll  lnd^  developetl  when  a  co]  jicr 
salt  is  held  in  a  liiinscn  bninei. 

A  lining  of  copjier  wliich  had  Iwi  n  el<'f!ro-|ilate<l  with  nicl^cl 
<lcvclopcd  only  one  nickel  line,  A  5476.  in  the  vi-.il>le  pari  i>f  tlie 
s|>cctrum,  but  gave  by  jdi  Dtography  twenty  five  line-;  in  the  nitra- 
violet. 

W  hen  copper  wire  electro-plated  with  cobalt  wis  put  into  the 
tube  tv«eniy-two  oolak  Inia  in  the  violet  and  beyond  were 

photi^aphed. 

No  other  metal  gave  anything  like  the  OOBbcr  of  lilMsjtbat 

were  given  by  iron,  nickel,  and  cobalt. 

A  lining  -if  lead  gave  the  line,A405S,  36S3,  ah  I  5639  strongly, 
and  these  lines  were  fre<piently  developed,  though  less  strongly, 
when  there  w,-»s  no  lead  lining  ;  the  metal  being  without  doubt 
derived  from  the  leaden  wasliers  used  to  make  the  cnd^  of  the 
tube  air-tight. 

A  strip  of  silver  gave  the  lines  A  3381  $  and  3278.  an<l  these 
lines  were  sometimes  rcverse<l.  No  trace  of  the  charmelled 
speclnun  of  silver  was  developed  even  when  silver  oxalate  was 
put  into  the  tube,  voA  fonined  plenty  of  liher  dot  lifter  the 

first  explosion. 

.\  magnc^iium  wire  about  2  niillinu.  ihiclc  and  two-thirds  the 
length  of  the  tube  gave  the  h  lines  very  well :  that  is  to  s.ny  A,  and 


I  gnve  the  annie  nidcel  line:>  as  wcie  g^veo  by  nickel  in  the  de- 
tonating gases,  as  wdl  as  those  of  copper  and  lead. 

Copper  wire  gave,  besides  the  lines  X  3373,  3.245 '5>  a  aet  of 
beads  tn  the  Uue.  which  oorrespoad  with  those  given  by  copper 
saitt  in  flames,  and  arc  ftobably  due  to  the  oxide. 


I,  and     was  abo  seen,  but  .as  the  iron  and 
_  oonpooents  of  ^4  are  very  close  together,  and  the 

iron  tine  had  been  observed  before  the  introduction  of  the  mag- 
nesium, it  was  not  possible  to  say  with  certainty  whether  or  not 
the  magnesium  line  were  present  too.  No  Other  magnesium  line 
could  Ix  detectc<l.  The  blue  (lame  line  was  careftdly  looked  for, 
bnt  could  not  be  seen.  Tlie  photographs  showed  none  of  the 
magnesium  trinleU  in  the  ultra-violet,  nor  any  trace  of  the  strong 
line  A  2852^  vlddl  appears  in  the  flame  of  burning  m.ignesium, 
and  is  yet  more  conspiatous  in  the  arc  when  that  metal  is 
present. 

Metallic  manganese,  introduced  into  the  tulx:  in  coarse  powder, 
gave  the  group  at  wave  length  about  4029  with  much  intensity, 
but  no  other  manpneie  Um  with  certain^.  In  the  visible  jMrt 
of  the  sficctrum  the  channdUngs  in  the  green  doe  to  the  oxide 
ware  visible. 

A  liouig  of  zinc  produced  no  xinc  line,  and  sioc-dtist  gav*  only 
•  ygrdoMtfaljiliotogTaphk  impression  of  the. Itoe  » ^34*  A 


snip  ofcaAnhnB  gave  no  line  of  that  metal  eUier  in 
or  ID  dM  idtn-vlalet  part  of  the  ] 


Tin*  almdnfannt  nsaatbi  and  antimony,  ako&iled  to  produce 
a  Bne  of  angr  of  Aose  Mfastuieea,  and  ao  <Ud  mcrcuff  wfaidi  wt 


spread  over  eopper  foil  made  to  line  the  tube> 

Thallium  spread  as  amalgam  over  the  copper  lining  gave  the 
I"**  ^  3775     35^8  •  j  and  35 1 7  '8. 

Chmnram  i««s  intiodufied  es  aninuminB  Udwomate,  which  of 
ormrce  left  the  oxide  after  the  first  eiplosion.  This  gave  the  chro- 
mium lines  with  wave-lengths  about  5ao8,  $205,  5a04<  4289, 
4374-5,  4253-5.  very  well  ami  persistently,  also  the  lines  with 
vrave-Ieagtbs  about  3605,  3593-5,  3578"5. 

Sodium  salts  (carbonate,  chloride)  des-eloped  the  ultra-violet 
line  X  3301  :  and  potamium  salts  give  the  pair  of  lines  about  wave- 
length 3445  ;  but  no  more  refrangible  line  of  either  metal  was 
depicted  on  the  photographs.  Lithium  carbonate  gave,  besides 
the  lines  in  the  red,  orange,  green,  and  blue,  the  violet  line, 
A  4135-5  ;  but  no  more  refrangibk  iinc. 

Photographs  of  a  (lame  of  mivcd  c  )al-^\is  and  oxygen,  in  which 
an  iron  wire  was  burnt,  show  .  :i  ,  niigiit  be  exincicd,  the  same 
iron  linci  as  arc  devclofK- I  in  the  fladi  of  ihc  <li  ti  iiating  gases, 
and  ol  (he  --.line  rclatiNe  iiucn^i'ir^.  Thi intonsr.ies  are  not 
uiU'  tile  s;iine  relatively  as  :hiy  iie  in  the  arc  si.iectnim.  Thu^ 


lie 


iiies  A  3745. 


.<7j- 


arc  s|)ectnim. 
3710  come  out  in  great 


strength,  nun  h  stiongci  than  the  lines  A  3647,  3631,  3618,  which 
arc  rcmark;i)ily  ^tronj^  in  the  arc. 
German-silver  wire,  burnt  in  the  llame  of  coal-gas  and  oxygen. 


The  greater  part  of  the  Unes  observed  in  the  flames  of  the 
phMluij;  gases  have  been  observed  by  the  aathota  to  be  i««eM«d 
when  Ae  aeveial  metals  were  intnmeed  Into  the  arc  In  a  crucible 
of  Iknaor  magnesia ;  whidiisquiiein  accord  wbh  the  sappcai- 
Uan  that  the  metals  expccimcntcd  on  are  volatile,  and  cam  as 
well  as  absofb  these  paitlcnUr  lays,  at  temperatures  lower  than 
that  of  the  arc 

That  iron  is  volatile  at  a  tcmpeimttnc  below  the  fbifaig  point  of 
platinum,  which  is  about  1700''  C.  has  been  pafailH  oat  bjr 
Watts  {n^.  Afag.,  vol.  ilv.  p.  86),  who  observed  in  the  flame 

of  a  Hessemcr  converter  almost  all  the  green  and  blue  lines  of 
iron  which  we  have  seen  in  the  exploding  gases,  l>eside$  one  or 
two  lines  wliich  we  have  not  observed  or  identified.  Having 
rcganl  to  this  volatility  of  iron,  it  docs  not  seem  so  surprising 
tha!  iion  lines  should  l)e  observed  acconii>anying  those  of  hydro- 
gen to  gicat  heights  in  the  sun's  atmosphere  as  that  they  should 
not  he  always  seen  there. 

Coi>elanil  (Copemictis,  December,  1S82)  observed  in  the 
spiitnini  of  tlu-  grc.il  comet  of  1882  fo>ir  liiici  nearly  identical 
W  illi  f  fur  of  the  guen  lines  of  iron  seen  in  '.lie  detonating;  ga--. 

1;  i-.  ii-niarkn))k-  that  such  v.i'allle  metals  as  mcrciir\',  /inc. 
and  cadmium  slioiild  give  no  liiu  in  llie  (lame  of  the  exploding 
gases. 

The  absence  of  any  metallic  lines  niure  refrangible  than  '1  in 
the  flame  of  the  exploding  gases  may  be  in  part  due  to  a  falling 
off  in  the  sensibility  of  the  pholograpliic  plates  for  light  of  shorter 
wave  lengths  ;  but  as  the  s])ark  lines  of  iron  seem  to  be  quite  .as 
strongly  ilcpicted  on  thf  phites  in  regions  of  the  vpcctium  far 
nlwivc  T  as  they  arc  in  the  regions  below,  want  of  ^.tisilisi  t•.e^^ 
in  the  plates  cannot  lie  the  oiily  reason  for  the  absence  of 
higher  lines,  but  inobably  the  eini'.sive  power  of  the  metals 
for  these  lines  is  feeble  at  the  comparativ  ely  low  t(  nij'craturc 
of  the  (lame. 

Gouy  (Ct'M/i.  1S77,  p.  2j2),  Using  a  mo  biication  of 
Uuilsen's  burner  fed  with  ga>  mixed  witli  s[ir.iy  of  metallic 
salts,  nbscr\cd  at  the  point  of  the  inner  green  tlamc  three  or 
four  iron  lines  which  have  not  Ix-en  olvscrved  in  the  tlame  of 
the  detonating  gas,  the  lines  and  A.,  of  magnesium,  two 
cobalt  lines  in  the  blue  which  arc  not  sicn  111  the  detonaiing 
gas,  one  line  of  zinc,  and  one  of  cadmium,  aiwl  the  two  strong 
green  rays  of  silver.  Can  the  a]>j>earance  of  these  rays  under 
these  circumstances  imply  that  thir  temperature  of  the  inner 
green  cone  of  a  Bunscn  burner,  when  the  pro|>ortion  of  .-ur  to 
ccal-gas  is  near  the  exploding  point,  is  higher  than  that  of  the 
explosi'  in  uf  hydrogen  and  oxygen  ? 

The  interesting  theoretical  questioos  whidi  are  snmsted  by 
the  facu  recorded  in  this  paper  the  aothna  leave  mr  ftirtlier 


LittDMm Society,  April  17.— Alfred  W.  Bennett,  M.  A.,  in  the 
chair. — Mes.%rs.  K.  Uovd  Patterson  and  Benjamin  Lomax  were 
elected  Fellows. — Dr.  J.  Poland  exhibited  under  the  microscope 
a  series  of  preparations,  stained  by  reagents,  illustrating  tne 
Bttittut  of  anthrax  of  man.  He  remarked  on  the  severely  fatal 
character  of  the  malady,  not  tmly  in  this  country  but  on  the 
Continent  and  certain  places  abroad.  The  /?<j^///«j-spores  were 
in  many  instances  doubtless  ci>nveyed  in  the  drit-d  skins  and 
hides  imported  from  abroad,  and  under  favourable  conditions 
inoculated  those  h:in  il:iig  the  drieil  hirles,  .Vc.  the  germs  dcve- 
vcloping  in  the  \\^\\\\  maimer  of  llu  low  vegetable  or  anisms. 
—  Dr.  k.  <  .  A.  I'lMi  diiW  attention  to  specimens  oi  Jhata 
an<'i,ifs  obi. lined  fioni  I'ennartl  Castle,  .Swansea,  said  to  l>e 
the  only  loc.ility  w  here  this  plant  gmws  wild  in  l-iigl  iiui. — 
The  ninth  LuntribulMn  to  the  ornithology  of  New  (iuinca, 
by  Mr.  K.  Itowdler  S!i.u"]>c,  v»as  read,  and  it  dealt  with 
some  few  birds  obtained  tiy  Mr.  .\.  fJohhe  in  the  .\strolal)e 
Mountain^.—  A  paper  was  read  by  the  Ke\.  |.  M.  Cronibie  on 
the  al^^o  lirhen-fungal  hy]>o!hesis.  The  author  gave  a  brief 
sketch  of  the  hypothec-  as  enimciatcd  by  Schwendcncr,  Bornct, 
and  iiiluT^,  n'>[uing  the  v.irious  argument";  and  ilUistiations  which 
h;id  been  addu.ed  in  its  sUppon.  He  ihi.n  di-.cu'->cil  the  leMill 
winch  had  been  olitained  fmm  exiieriinents  in  lichen  culture, 
wlu  lher  from  the  spore  <)r  by  si,n!ln  -.:s — observing  that  in  l>oth 
ca.cs  these  were  confessedly  but  sm  dl,  owing  to  the  very  great 
difhcidty  of  cultivating  f>cyo'id  a  nuiiinenlary  stage  exceju  under 
the  same  atmospherical'  conditions  in  which  they  grow  in 
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Two  fatal  objections  he  said  might  be  taken  to  ih*^ 
theory:  '(i)  the  one  having  reference  to  the  Tcrjr  peculiar 
nature  of  the  parasitism  it  assumed,  ami  the  Olber  (a)  to  the 
fact  that  notwithitaoding  •  simSlarity  of  qmanuicc  there 
were  in  rcaUq^BO  tnw  IbMgal-aiyCeHa  Aor  tni«  dgal-colonics  in 
lichens.    Aa  to  Mqr  duect  genetic  or  wf  indirect  paniMtical 
eoanectka  between  the  gonidia  uf  lichoia  and  the  hyphnl 
filsncat,  it  was  further  imintcd  «ut  that  none  such  cxisicfl,  hut 
th*t  on  tiados  the  cvoluiinn  of  the  thallus  from  the  terminating 
■pore,  it  ic  Men  that  the  ^onidia  originate  in  llie  ceUuIes  of  the 
i;r*t  paicnebyinatous  tissue  formed  ujMn  the  liypothallus,  and 
,h  at  suhKauoiiljr  throngh,  the  cesotption  of  the  lower  nxtiiHi  of 
,1,  e  cortical  ttratuAi  they  became  me«  and  eaiMitiiica  tbe  thin 
fes^nidial  stratfitn.   Wbfcre  teen  lying  amongst  the  medullary 
hypha;  they  'Are'  <^en  attached  to  lhc«>e,  not  as  tbe  mult  of  any 
copulation,  tet' by  means  of  (he  lichenin  which  permeates  the 
whole  tbaot^  The  origin  of  the  gonidia  and  their  rdatkm  to 
tl>e  rest  <tf  A;^  lichen  ihallns,  the  author  stated  in  .condusion, 
thus  beloi^[cd  10  the  very  elements  of  morphological  tmtany.  — 
There  followed  a  note  on  a  remarkable  variation  in  the  leu  of 
/temfani  wMUgimaU  obaerred  hy  Mr.  J.  (!.  Olto  Tepper  in  South 
AMtnUns  aad  he  questions  whether  this  might  not  lie  regarded 
as  the  aponianeous  production  of  a  new  variety  or  -ipccies  or  the 
rcmiMnt  of  an  extinct  form. — Mr.  R.  A.  Rolfe  then  diNCoui^c*! 
on  /fym/<Ta/jrx,  a  new  pcnus  of  Turnerace;c  from  Ma<!;\gas(  Ar. 
Accordir.g  to  Dr.  J.  I'rSi.in  (tbe  latest  .luthorityi  i1h>  nnler  lon- 
sist«  of  five  genera  atui  cijjhty-three  sjiccicsdistritnitcil  in  Amciiin 
from  North  Carolina  and  Mexico  to  the  Argi-nline  I<t.  ]HihIic,  at>r| 
in  .\frica  from  Abyssinia  to  ^^o?an^^;<JUl  ^\\<\  the  C.)];c  of  (iood 
Hope,  while  outliers        f.iui.  I  in  llic  i^l.uidN  nf  /:ii;/;li,\r  ami 
Kodrigiie/.    'I'hu  iiniinie  c\.mi]>I<-  now  nddc  l  w .1  •  olii.iintil  hy 
Dr.  C.  Kiitenhcrj;  on  Nos-i-lK-,  a  «;mnll  i>!and  on  ihi-  north  wist 
of  Maila^a^car.     Its  [leeiiliaritics  intlini  Mr.  Kolfc  lo  ics^.ird  it 
•IS  the  tyj.i-  (.fa         1^1  nils  with  a  i>osiiion  lietwcen  Ah:.>>itrina 
and  Turneta  ;  its  most  remarkable  character  being  itji  glassy 
transparent  caljn  totally  dcstilvte  of  chlorophyll. 

Chemical  Society,  April  17.— Dr.  Perkin,  F.R..S.,  pre- 
sident, in  the  chair.  —  .\  ballot  was  held,  and  the  following 
gentlemen  were  elected  Fellows  :-  W.  |).  |!<.il,uiil,  I.  V.  liosr, 
W.  I).  Criirniiio,  A.  F.  Dininiotk,  II.  ( i.  (  nii-nish,  \V.  J.  ( Ircy, 
J.  t.ask'il,  J.  \V.  I'ralt,  \.  (\.  I'likin,  \V.  11.  IVrkin  linn.'), 
(1.  H.  right. — The  following;  p.njM  is  wnc  read  :  —  On  the 

inthienrc  nf  inromlnislil'le  dilmnts  i.n  thi.  il!ii!iiinalin(^  jU'Wir  of 
clhykne,  by  1'.  F.  Frankl.jnd.  Mixture  of  clliylene  wiih  lar- 
lionic  anhyifride,  nitrogen,  aqueous  va(Kiiir,  and  air,  have  a  lower 
illuminatitig  |K)Wer  than  pure  ethylene.  Mixtures  with  oxygen 
have  a  greater  illiiniinatinfj  ]V)Wer  than  piiri-  </h\ Kni' ;  t  irlonic 
anhydride  is  the  most  and  air  the  least  puiiidicial  to  the  ilUinii. 
nating  power. — On  trichloropyroj^allol.  l<y  C.  S.  S.  WlSsIit. 
Theaiitnor  has  prepared  mairoj;allol  l>y  the  meth<Kl  of  .Stcnhuiisc 
and  (iro\Ls.  He  iinds  that  the  reaf  linn  ran  be  separated  into 
tw  r.  slaves,  in  llu'  first  of  which  trii  blot.  ipvrnRallol  is  foiined. 
Its  rcaitii 'ns  aic  identical  with  tribroiiv  i|  1  w  1 1^;.!!!.  il.  The  avuhor 
confirms  the  statements  of  .Stenbouse  and  t/ri>\cs  in  alino>i  eve  r)- 
particular.  -  The  synthesis  of  ^;alena  by  means  of  tliiocarhamide, 
by  J.  Fmcrson  Reynolds,  The  author  lias  succccdi  d  in  coaling 
glass  vessels,  brass  tubes,  &c.,  with  a  nilmns  j^aknoid  coating;, 
by  the  liecomposition  of  an  alkaline  solutic)n  of  lead  tar'ntewith 
sulphur  urea.  — On  the  aiial)sis  of  Woodall  Spa,  'i-,  W.  1. 
Wright.  This  spring  contains  a  large  amount  of  bromine  (497 
parts  perni)lli(m)  and  itnline  (5 "21  jier  million)  ;  it  is  much  richer 
in  these  elements  than  any  other  spring  in  this  country. — On  the 
CliticBl  temjicraturc  of  heptane,  by  T.  E.  Thorpe  and  A.  W  . 
RUckcr.   By  calculation  it  is  found  to  be  about  Wl^ 
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Linnean  Society  of  New  South  Wales,  Fcbniar)-  27. — 
The  following  pa].  :  -  w  rv  r;  ad  :  \r  n  it;- a|..h  of  the  Australian 
sponges,  by  l\.  I-nlrriKM.  I'li.li.,  pait  I.  'I'his  pajn-r  is 
iiilr-idiK  1 1  t"  a  in  .1)  1:  '.iii'in  the  .Australian  siNjnges,  large 
materials  for  which  have  already  I  ccn  accuniulalcd  Ity  the  author, 
partly  from  his  own  collections,  and  partly  fn  m  those  in  the 
Museums  of  Christchurch  and  Ouncdin.  New  Zealand,  and  of 
Adelaide,  South  Avtstralia.  TIic  nal  investigation  of  this  jir.im  li 
of  the  Co'lenterata  may  t>e  said  to  l>e(;in  with  the  work  of  tirant, 
1826;  to  ha\L  ri  cr>  to  a  new  and  much  higher  level  under 
Schultc,  187s  18S1,  ami  to  have  been  continued  by  LoUas, 
Keller,  VoMiiaer,  Marshall,  the  author,  and  others,  with  con- 
tintuUy  increasing  success  up  to  the  present  time.   A  vi't^ri'^ 


account  of  the  bibliography  of  the  Spongicla  is  presented  in  thK 
paper  to  eiuible  those  interested  to  find  any  desired  infonoation 
uix»n  the  subject,  a  matter  i;f  no  small  ditbcultyat  present. — The 
.Scypl»mtdMsm  of  the  southern  hemisphere,  by  R.  von  l.endenfeki, 
rh.D.,  part  t.    TUt  SfyfkomtJiis^  or  "jelly  fi^h    .ippear  t<> 
l>c  more  numennts  in  the  southern  than  in  the  nonheia  Iwmi* 
sphere.    Of  the  2iO  known  species,  104  liavc  already  beenfeoad 
in  the  former,  and  as  the  animals  of  that  heinisjihere  are  iftt 
nearly  so  well  known  as  those  of  the  northern,  tlic  numlw  of 
southern  species  roast  dooblle«  be  much  greater  than  that  men- 
tioned.   Only  twenty-«b  of  the  104  soothem  species  are  Ans- 
traUaa,  but  this  apparent  poverty  of  the  >f  edusK  of  our  shonrs 
if  dne  to  the  limited  investigation  that  has  been  made.    In  tlK4 
paper  all  the  apecics  of  this  hemupheire  are  deacribcd.— Notie«-> 
of  some  new  fishes  by  William  Madenr,  F.L.S.  Fnai 
species  are  here  4cacfihed.  Two  of  then,  hatftij^kahu /mjp- 
tfimii  and  {//wA^mt  AaerwfaiMw  were  taken  la  the  tmiri  in  &te^ 
water  outside  the  I  leads  of  Poftlackson.   The  third,  flOmtirta 
wi.'sfiti;  waft  found  by  Mr.  J.  T).  Wflsoo  at  the  Xocth  SSborv : 
and  the  fourth,  AMnrnMrna  Jtmimmi,  was  a  small  ftcsbwatet 
fish  from  the  Bsemer,  one  of  the  bead  wsten  of  the 


River.— On  the  Smprovement  efibcteil  hy  the  AnstnBan 
soil,  and  culture  on  the  Merino  sheep,  by  P.  N.  Trthedc  In 
this  paper  Mr.  Trahedc  traces  the  chan^  and  fmfirovemcni 
whidi  wool  has  mtAergsme  in  Anstndia  smoe  the  first  iatroduc- 
tlon  of  (ierman  and  Silestan  »heep.  Samples  of  the  wool  of  all 
the  jx-rifKls  and  (locks  alluded  to  were  exhibited.  Mr.  Treheck 
concbules  his  |tapcr  by  stating  his  opinion  that  the  whole  of  tbe 
counti-)'  on  our  western  water»hed  was  eminently  suitable  for  the 
Merino  thecp,  and  that  we  only  require*!  the  fostering  a.sslsianci- 
of  an  intelligent  (lovemmem  to  keep  in  tbe  front  ranks  of  tbe 
wool  pnMlucing  countries  of  the  world. 
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